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in Brief ...

This publication presents technical information for the several
product families that comprise the Motorola portfolio of RF
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 RF
solutions to our customers’ RF needs.

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.

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. If you need to identify a device that
meets your functional performance requirements of frequen-
cy, output power, gain, or other parameters, then utilize the
Selector Guide section of the book.

The information in this book has been carefully checked and
is believed to be accurate; however, no responsibility is
assumed for inaccuracies. Please consult your nearest
Motorola Semiconductor sales office for further assistance
regarding any aspect of Motorola RF Products.

Remember

Applications assistance is only a phone call away — call the
nearest Semiconductor Sales office or 1-800-521-6274.
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ABOUT THIS REVISION

The RF Device Data Book is contained in one volume. Application notes are contained in the RF Application Reports handbook
which is available through the Motorola Literature Distribution Center by ordering HB215/D. Phone and fax numbers for ordering
literature are listed on the back cover of this book.

New Products introduced since our last printing have been added to the portfolio.

Some devices have been removed due to package changes and newer technology.

The Tuning, Hot Carrier, and PIN Diode Data Sheet information can be obtained by contacting the Signal Products Division’s
Product Marketing organization.

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

DATA CLASSIFICATION

ADVANCE INFORMATION
Data sheets herein contain information on new products. Specifications and information are subject to change without notice.

FORMAL
For a fully characterized device, there must be devices in the warehouse and price authorization.

L

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.

SORF is a trademark of Motorola, Inc.

TMOS is a registered trademark of Motorola, Inc.

Annular Semiconductors patented by Motorola Inc.

Thermal Clad is a trademark of the Bergquist Company

Teflon is a registered trademark of du Pont de Nemours & Co., Inc.
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How to Access RF Data On-line!

Use Motorola’s Mfax™

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.

How to reach us:

Email: RMFAXO0@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/

Or access RF information directly on the Internet and use the following URL to stay current with Motorola
RF new product data, up-to—date selector guides, applications information, data sheets and much more.

http://motorola.com/sps/rf/

And use the Motorola SPS World Marketing Internet Server to access other Motorola Semiconductor
Product data.

Motorola SPS'’s Electronic Data Delivery organization has set up a World Wide Web Server to deliver Motorola SPS’s technical
data to the global Internet community.

After accessing the Internet, to locate the Motorola SPS World Marketing server, use the following URL:

http://motorola.com/sps/

The SPS World Marketing Server provides you with instant access to data sheets, selector guide information, package outlines,
on-line technical support and much more.
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Section One
Selector Guide

While Motorola is considered to be the supermarket for
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 expan-
sion 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 products in this guide are separated FIRST into major
categories such as Power FETs, Power Bipolar, Medium
Power Transistors, Small Signal, Monolithic Integrated
Circuits, Power Amplifier Modules and CATV Distribution
Amplifiers. SECOND, within each category parts are listed by
frequency band, except for medium power transistors, small
signal transistors and monolithic integrated circuits, which are
divided by application. Small signal transistor applications are
low noise, linear amplifiers, switches, and oscillators.
Monolithic integrated circuit application groupings are
switching, receiver functions and transmitter functions.
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.

Remember

Applications assistance is only a phone call away — call the
nearest Semiconductor Sales office or 1-800-521-6274.
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Motorola RF Discrete Transistors

In the following pages, the reader will find 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, metal
can and ceramic that are microstrip circuit compatible or surface mountable. Many are designed for automated assembly
equipment.

Major sub—headings are MOSFETs, Power Bipolar and Small Signal.

CASE 145A-09 CASE 145D-02 CASE 21107 CASE 21111 CASE 244
STYLE 1 STYLE 1 STYLE 1,2 STYLE1,2 STYLE1
(.380” STUD) (.380” SOE) (:380” FLANGE) (.500” FLANGE) (:280” STUD)
CASE 249 CASE 305 CASE 305A CASE 305C CASE 305D

STYLE1,3 STYLE1 STYLE1,2 STYLE 1 STYLE1
(280" PILL) (.204” STUD) (204" PILL)

CASE 316-01 CASE 317 CASE 317D CASE 319 CASE 319A
STYLE 1,3 STYLE1,2 STYLE2 STYLE1,2,3 STYLE 2
(5007 CQ) (MACRO-X) (CS-12)

CASE 3198 CASE 328A-03 CASE 332-04 CASE 332A CASE 333
STYLE 1 STYLE 1,2 STYLE 1,2 STYLE 1,2 STYLE 1,2
(:280” STUD) (280" PILL)
CASE 333A CASE 336E CASE 355C CASE 355D CASE 355€
STYLE1, 2 STYLE 1 STYLE 1 STYLE1 STYLE 1
(MAAC PAC)
SELECTOR GUIDE MOTOROLA RF DEVICE DATA

1-2



6

(7
O

S €2 ¢

CASE 355H-01 CASE 360B CASE 360C CASE 368 CASE 375
STYLE 1 STYLE 1 STYLE 1 STYLE2 STYLE 2
(Micro 250) (HOG PAC)
CASE 375A CASE 375B CASE 376B CASE 376C CASE 391
STYLE 1 STYLE 2 STYLE 1 STYLE1 STYLE 1
(Micro 860)

<O
CASE 394 CASE 395B CASE 395C CASE 395D CASE 398
STYLE1 STYLE 1 STYLE1,2 STYLE A1 STYLE1
CASE 400 CASE 412 CASE 430 CASE 430B CASE 451
STYLE 1 STYLE 1 STYLE2 STYLE1 STYLE 1
CASE 451A CASE 458 CASE 458A CASE 465
STYLE1 STYLE1 STYLE 1 STYLE1
CASE 465A CASE 744A CASE 751
STYLE 1 STYLE 1,2 STYLE 1
(SO-8)
MOTOROLA RF DEVICE DATA SELECTOR GUIDE
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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. To 54

MHz

Designed for broadband HF/SSB commercial and industrial applications. The high gain, broadband performance and linear
characterization of this device makes it ideal for large—signal, common-source amplifier applications in 12.5 volt mobile and

amateur radio transmitters.
Pin
Pout Input Power n Typical IMD
Output Power Typical Gps (Typ)/Freq. Eff., Typ d3 ds 64c
Device Watts Watts dB/MHz % dB dB °C/W Package/Style
Vgc = 12.5 Volts, Ciass AB
[ MRF255 55 0.8 16/54 5 | o] w0 | 10 | 211-mp
Table 2. To 150 MHz HF/SSB
For military and commercial HF/SSB fixed, mobile and marine transmitters.
Pin Gps Typical IMD
Pout Input Power Typical
Output Power Typical Gain dB @ d3 dyq 64c
Device Watts Watts 30 MHz dB dB °C/W Package/Style
Vpp = 28 Volts, Class AB
MRF140 150 4.7 15 -30 -60 0.6 211-11/2
MRF171A462) 30 0.45 19 -32 — 1.52 211-07/2
Vpp = 50 Volts, Class AB
MRF148 30 0.5 18 -35 -60 1.5 211-07/2
MRF150 150 3 17 -32 -60 0.6 211-11/2
MRF154 600 12 17 -25 —_ 0.13 368/2
MRF157 600 6 20 -25 — 0.13 368/2

(48)To be introduced: a) 4Q97; b) 1Q98

SELECTOR G
1-4

UIDE
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RF Power MOSFETS (continued)

Table 3. To 225 MHz VHF AM/FM
For VHF military and commercial aircraft radio transmitters.

Pin n
Pout Input Power Efficiency
Output Power Typical Gps (Typ)/Freq. Typical 64c
Device Watts Watts dB/MHz % °C/w Package/Style

Vpp = 28 Volts, Class AB

MRF134 5 0.2 14/150 55 10 211-07/2
MRF136 15 0.38 16/150 60 3.2 211-07/2
MRF136Y 30 1.2 14/150 54 1.8 319B/1
MRF137 30 0.75 16/150 60 1.8 211-07/2
MRF171A(462) 45 0.56 19/150 65 1.52 211-07/2
MRF173 80 4 13/150 65 0.8 211-11/2
MRF173CQ 80 4 13/150 65 0.8 316-01/2
MRF175LV 100 4 14/225 65 0.65 333/1
MRF174 125 8.3 11.8/150 60 0.65 211-=11/2
MRF141 150 15 10/175 55 0.6 211-11/2
MRF175GV 200 8 14/225 65 0.44 375/2
MRF141G 300 30 10/175 55 0.35 375/2
Vpp = 50 Volts, Class AB

MRF151 150 7.5 13/175 45 0.6 211-11/2
MRF176GV 200 4 17/225 55 0.44 375/2
MRF151G 300 7.5 16/175 55 0.35 375/2

Table 4. To 500 MHz VHF/UHF AM/FM
For VHF/UHF military and commercial aircraft radio transmitters.

Pin
Pout Input Power n
Output Power Typical Gps (Typ)/Freq. Eff., Typ 64c

Device Watts Watts dB/MHz % °C/wW Package/Style
Vpp = 28 Volts, Class AB
MRF158 2 0.02 20/400 55 13.2 305A/2
MRF160 4 0.08 17/400 50 7.2 249/3
MRF166C 20 0.4 17/400 55 25 319/3
MRF166W 40 2 13/400 50 1.0 4121
MRF175LU 100 10 10/400 55 0.65 333/1
MRF177 100 6.4 12/400 60 0.65 744A/2
MRF175GU 150 9.5 12/400 55 0.44 375/2
MRF275L(462) 100 125 9/500 55 0.65 333/2
MRF275G* 150 1.9 11/500 55 0.44 375/2
Vpp = 50 Volts, Class AB
MRF176GU 150 6 14/400 50 0.44 375/2
(48)To be introduced: a) 4Q97; b) 1Q98 )
*New Product
MOTOROLA RF DEVICE DATA SELECTOR GUIDE
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RF Power MOSFETS (continued)

Table 5. 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.

P in
Pout Input Power n
Output Power Typical Gps (Typ)/Freq. Eff., Typ 04c
Device Watts Watts dB/MHz % °C/IwW Package/Style

Vee = 7.5 Volts, Class AB

MRF5003,R1(182) 3 0.27 10.5/512 50 14 430/2

MRF5007,R1(182) 7 0.5 11.5/512 55 5 430B/1

Vee = 12.5 Volts, Class AB

MRF5015 15 1.1 11.5/512 55 35 319/3

MRF5035 35 6.3 7.5/512 55 1.8 316-01/3

520 MHz, Vpp = 48 Volts, VHF/UHF for Conventional FM, Class AB — LDMOS Die

MRF190S(462,52b) 15 CW 0.75 13/520 55 TBD TBD

MRF191(46a,52b) 30 CW 15 13/520 55 2.2 360B/1

MRF1915(46a,52b) 30 CW 1.5 13/520 55 2.2 360C/1

MRF192(46a,52b) 60 CW 3.0 13/520 55 1.2 360B/1

MRF1928(46a,52b) 60 CW 3.0 13/520 55 1.2 360B/1

MRF193(46a,52b) 120 CW 6.0 13/520 55 0.6 Similar to 375B/2

MRF194(46a,52b) 150 CW 7.5 10/520 50 0.55 Single-ended
Device

Table 6. To 900 MHz

Pin
Pout Input Power n
Output Power Typical Gps (Typ)/Freq. Eff., Typ 04c
Device Watts Watts dB/MHz % °C/W Package/Style

900 MHz, Vpp = 48 Volts, Class AB — LDMOS Die

MRF189(46a,52b) 7 PEP 0.38 13/900 33 TBD TBD

MRF1955(46a,52c) 15 PEP 0.75 13/900 33 2.5 458/1

MRF196(462,52¢) 30 PEP 1.5 13/900 33 2.2 360B/1

MRF196S(46a.52¢) 30 PEP 1.5 13/900 33 2.2 360C/1

MRF197(462,52¢) 60 PEP 3.0 13/900 33 1.2 360B/1

MRF1975(46a,52¢) 60 PEP 3.0 13/900 33 1.2 360C/1

MRF198(46a,52c) 90 PEP 45 13/900 33 1.0 Single—ended
Device

MRF199(46a,52c) 150 PEP 15 10/900 33 0.55 Single-ended
Device

(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; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.

(48)To be introduced: a) 4Q97; b) 1Q98

(52)Engineering samples available: a) 3Q97; b) 4Q97; c) 1Q98

SELECTOR GUIDE MOTOROLA RF DEVICE DATA
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RF Power MOSFETSs (continued)

Table 7. To 1.0 GHz

Pout Pin n
Output Power Input Power Gps (Typ)/Freq. Eff., Typ 64c
Device Watts Typical Watts dB/MHz % °C/wW Package/Style

1.0 GHz, Vpp = 26 Volts, Class AB — LDMOS Die
MRF6522-5(462) 5 0.06 19/960 55 15 458A/1
MRF6522—10(462) 10 0.16 18/960 55 6.0 458A/1
1.0 GHz, Vpp = 28 Volts, Class AB — LDMOS Die
MRF1818(462) 4 0.16 14/1000 40 3.6 458/1
MRF181Z(46b) 4 0.16 14/1000 40 3.6 458A/1
MRF182 30 1.2 14/1000 60 1.75 360B/1
MRF182S % 30 1.2 14/1000 60 1.75 360C/1
MRF183 45 1.8 14/1000 60 15 360B/1
MRF183Sx 45 1.8 14/1000 60 1.5 360C/1
MRF184 % 60 1.9 15/1000 60 1.1 360B/1
MRF184S % 60 1.9 15/1000 60 1.1 360C/1
MRF185 ()% 85 3.4 14/1000 55 0.7 375B/2
MRF186(3.46a) 120 7.6 12/1000 55 0.6 375B/2
Table 8. To 1.6 GHz
1.6 GHz, Vpp = 28 Volts, Class AB, Characterized for INMARSAT Uplinks—-LDMOS Die

WRF3010(46b) 10 0.9 10.5/1600 55 3.6 360B/1

(3nternal Impedance Matched Push-Pull Transistors

(46)To be introduced: a) 4Q97; b) 1Q98
*New Product
MOTOROLA RF DEVICE DATA SELECTOR GUIDE
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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.

HF Transistors

Table 1. 1.5 — 30 MHz, HF/SSB

Designed for broadband operation, these devices feature specified Intermodulation Distortion at rated power output.
Applications include mobile, marine, fixed station, and amateur HF/SSB equipment, operating from 12.5, 13.6, 28, or 50 volt

supplies.
Pout Pin (Max) Gpg (Min)
Output Power Input Power Gain @ 30 MHz 04c
Device Watts Watts dB °C/wW Package/Style
Vce =12.5 or 13.6 Volts, Class AB
MRF421 100 PEP/CW 10 10 0.6 211-11/1
Vcc =28 Volts, Class AB
MRF426 25 PEP/CW 0.16 22 25 211-07/1
MRF422 150 PEP/CW 15 10 0.6 211-111
Vce =50 Volts, Class AB
MRF429 150 PEP/CW 7.5 13 0.8 211-1111
MRF448 250 PEP/CW 15.7 12 0.6 211-11/1
Table 2. 14 — 30 MHz, CB/Amateur Band
These HF transistors are designed for economical, high—volume use in CW, AM and SSB applications.
Vce = 12.5 or 13.6 Volts, Class AB
MRF455 60 3 13 1 211-07/1
MRF454 80 5 12 0.7 211-11/1
Table 3. 27 — 50 MHz, Low-Band FM Band
For use in the FM “Low—Band,” for Mobile communications.
Pout Pin (Max) Gpg (Min)
Output Power Input Power Gain @ 50 MHz 64c
Device Watts Watts dB °C/W Package/Style
Vee = 12.5 or 13.6 Volts, Class AB
[ MRF492 | 70 5.6 1 0.7 211-11/1

VHF Transistors

Table 4. 30 - 200 MHz Band

Designed for Military Radio and Commercial Aircraft VHF bands, these 28-volt devices include the all-gold metallized
MRF314/16/17 high-reliability series.

Pout Pin (Max) Gpg (Min)/Freq.
Output Power Input Power Power Gain AT
Device Watts Watts dB/MHz °C/W Package/Style
Vcc = 28 Volts, Class AB
MRF314 30 3 10/150 2.2 211-07/1
MRF316() 80 8 10/150 0.8 316-01/1
MRF317() 100 12.5 9/150 0.65 316-01/1

(@Internal Impedance Matched

SELECTOR GUIDE
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VHF Transistors (continued)

Table 5. 136 — 174 MHz High Band
The “workhorse” VHF FM High-Band is served by Motorola with the broadest range of devices and package combinations

in the industry.

Pout Pin (Max) Gpg (Min)
Output Power Input Power Gain @ 175 MHz O4c
Device Watts Watts dB °C/W Package/Style

Vce = 12.5 Volts, Class C

MRF4427R2(18b) 1 0.016 18(19) 125(1) 751/
MRF553 15 0.11 1.5 25 317D/2
MRF2628 15 0.95 12 4 2441
MRF1946 30 3 10 1.6 211-071
MRF1946A 30 3 10 1.8 145A-09/1
MRF240 40 5 9 2.2 145A-09/1
MRF247 () 75 15 7 0.7 316-01/1

UHF Transistors

Table 6. 100 — 400 MHz Band

Stringent requirements of the UHF Military band are met by MRF325, 326, 327, 329 and 2N6439 types, with all-gold metal
systems, specified ruggedness and programmed wirebond construction, to assure consistent input impedances for internally

matched parts.

Pout Pin (Max) Gpg (Min)
Output Power Input Power Gain @ 400 MHz 64c
Device Watts Watts dB °CIwW Package/Style

Vcc = 28 Volts, Class C

MRF325(2) 30 4.3 8.5 2.2 316-01/1
MRF326(2) 40 5 9 1.6 316-01/1
2N6439(2) 60 10 7.8 1.2 316-01/1
MRF327(2) 80 14.9 7.3 0.7 316-01/1
MRF329(2) 100 20 7 0.7 333/1
MRF392(3) 125 19.8 8 0.7 744A/1

Table 7. 400 — 500 MHz Band

Similar to the 100—400 MHz transistors, these devices have bandwidth capabilities operating up to 500 MHz. All have nitride
passivated die, gold metal systems, specified ruggedness and controlled wirebond construction to meet the stringent

requirements of military space applications.

Pout Pin (Max) Gpg (Min)/Freq.
Output Power Input Power Power Gain X1
Device Watts Watts dB/MHz °C/W Package/Style

Vce = 28 Volts, Class C

MRF313 1 0.03 15/400 285 305A/1
MRF321 10 0.62 12/400 6.4 2441
MRF323 20 2 10/400 3.2 244/1
MRF338(2) 80 15 7.3/470 0.7 333/1
MRF393(3) 100 18 7.5/500 0.7 744A/1

(WRgya. Thermal Resistance Junction to Ambient.

(Internal Impedance Matched

(nternal Impedance Matched Push-Pull Transistors
(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) T1 = 1,500 units.

(19)Typica!

MOTOROLA RF DEVICE DATA
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UHF Transistors (continued)

Tabie 8. 470 — 512 MHz Band

Higher power output devices in this UHF power transistor series feature internally input-matched construction, are designed
for broadband operation, and have guaranteed ruggedness under output mismatch and RF overdrive conditions. Devices
are specified for handheld, mobile and base station operation.

Pout Pin (Max) Gpg (Min)/Freq.
Output Power Input Power Power Gain Oyc
Device Watts Watts dB/MHz °C/W Package/Style

Vce = 12.5 Volts, Class C

MRF581(4) 0.6 0.03 13/500 40 317/2
MRF555 1.5 0.15 10/470 25 317D/2
MRF652 5 0.5 10/512 7 244/1
MRF652S 5 0.5 10/512 7 249/1
MRF653 10 2 7/512 4 244/1
MRF641(2) 15 2.5 7.8/470 4 316-01/1
MRF654(2) 15 25 7.8/512 4 244/1
MRF644(2) 25 5.9 6.2/470 1.7 316-01/1
MRF650(2) 50 15.8 5.0/512 1.3 316-01/1
MRF658(2) 65 25 4.15/512 1 316-01/1

900 MHz Transistors
Table 9. 870 — 960 MHz Band

Designed specifically for the 900 MHz mobile radio band, MRF840 through MRF847 devices offer superior gain and
ruggedness, using the unique CS—12 package, which minimizes common—element impedance, and thus maximizes gain
and stability. Devices are listed for mobile and base station applications.

Pout Pin (Max) Gpg (Min)/Freq.
Output Power Input Power Power Gain O4c
Device Watts Watts dB/MHz °C/W Package/Style

Ve = 12.5 Volts — Class C — Si Bipolar

MRF559(5) 0.5 0.08 8/870 50 317/2
MRF58165) 0.6 0.06 10(19)/870 40 317/2
MRF8372R1,R2(5.18a,b) 0.75 0.11 8/870 45 751/1
MRF557(5) 1.5 0.23 8/870 25 317D/2
MRF840(2.6) 10 25 6/870 3.1 319/1
MRF842(2.6) 20 5 6/870 1.5 319/1
MRF847(2.6) 45 16 4.5/870 1 319/1

(Internal Impedance Matched
(4)Small signal gain. Py, is Typ.
(8)Common Emitter Configuration
(6)Common Base Configuration

(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; e) R2 = 1,500 units;

f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.
(19)Typical

SELECTOR GUIDE
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900 MHz Transistors (continued)

Table 9. 870 — 960 MHz Band (continued)

Pout Pin(Max) Gp (Min)/Freq.
Output Power Input Power Power Gain 64c
Device Watts Class Watts dB/MHz °C/W Package/Style
Vce = 24 Volts — Si Bipolar
MRF891 5 AB 0.63 9/900 7 319/2
MRF891S 5. AB 0.63 9/900 7 319A/2
MRF894(2) 30 C 6 7/900 15 319/1
MRF897(3) 30 AB 3 10/900 1.7 395B/1
MRF897R() 30 AB 3 10.5/900 1.7 395B/1
MRF898(2) 60 C 12 7/900 1 333A/1
Ve = 26 Volts — Si Bipolar
MRF6409 x 20 AB 26/50 10/960 3.8 319/2
MRF6414 50 AB 26/200 8.5/960 1.3 333A/2
MRF899() 150 AB 24 8/900 0.8 375A/1
1.5 GHz Transistors
Table 10. 1600 — 1640 MHz Band
Pout n Gp (Min)/Freq.
Output Power Eff. (Min) Power Gain O4c
Device Watts Class % dB/MHz °C/w Package/Style
MRA1600-002 2 C 40 8.4/1600 15 394/1
MRF16006 6 (o} 40 7.4/1600 6.8 395C/2
MRF16030 30 (o] 40 7.5/1600 1.7 395C/2

Microwave Transistors

Table 11. L-Band Pulse Power

These products are designed to operate in short pulse width, 10 ps, low duty cycle, 1%, power amplifiers operating in the
960—1215 MHz band. All devices have internal impedance matching. The prime application is avionics equipment for
distance measuring (DME), area navigation (TACAN) and interrogation (IFF).

Pout Pin(Max) Gp (Min)
Output Power Input Power Gain @ 1090 MHz 04c
Device Watts Watts dB °C/wW Package/Style
Vcc = 18 Volts — Class A & AB Common Emitter
[ MRF1000MB | 0.2 | 0.02 | 10 [ 25 l 332A2
Vcc = 35 Volts — Class B & C Common Base
[ MRF1004MmB | 4 | 0.4 l 10 I 25 | 332A/1

(Internal Impedance Matched
(3)Internal Impedance Matched Push-Pull Transistors
*New Product

MOTOROLA RF DEVICE DATA SELECTOR GUIDE
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Microwave Transistors (continued)

Table 11. L-Band Pulse Power (continued)

Pout Pin(Max) Gp (Min)
Output Power Input Power Gain @ 1090 MHz 64c
Device Watts Watts dB °C/wW Package/Style

Vcc = 50 Volts — Class C Common Base

MRF1015MB 15 1.5 10 10 332A/1
MRF1035MB 35 35 10 5 332A/1
MRF1090MA 90 9 10 0.6 332-04/1
MRF1090MB 90 9 10 0.6 332A/1
MRF1150MA 150 25 7.8 0.3 332-04/1
MRF1150MB 150 25 7.8 0.3 332A/1

Table 12. 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 ps 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.

Pout Pin(Max) Gpg (Min)
Output Power Input Power Gain @ 1215 MHz 64c
Device Watts Watts dB °C/IW Package/Style
Ve = 28 Volts — Class C Common Base
MRF10005 5 0.71 8.5 8 ] 336E/1
V¢ = 36 Volts — Class C Common Base
MRF10031 30 3 10 3 376B/1
MRF10120 120 19 8 0.6 355C/1
Vcc = 50 Volts
MRF10070 70 7 10 0.4 376C/1
MRF10150 150 15 10 0.25 376B/1
MRF10350 350 44 9(7) 0.11 355E/1
MRF10500 500 63 9" 0.12 355D/1
MRF10501 500 63 9" 0.12 355H/1

Table 13. 2 GHz Narrowband CW
The MRW2000 Series of NPN Silicon microwave power transistors are designed for common base service in amplifier or
oscillator applications in the 1-2.3 GHz frequency range.

Pout Pin(Max) Gpp (Min)
Output Power Input Power Gain @ 2 GHz O4c
Device Watts Watts dB °C/wW Package/Style
Vcc =28 Volts — Class B & C Common Base
MRW2001 1 0.13 9 35 328A/1
MRW2003 3 0.48 8 15 328A/1

Table 14. 3 GHz Narrowband CW, Class B & C Common Base
The MRW3000 Series are the industry’s first 100% VSWR tolerant 3 GHz devices. They are common—base configured in
hermetic packages and rated for 28 volt operation.

Pout Pin(Max) Gpp (Min)
Output Power Input Power Gain @ 3.0 GHz 6yc
Device Watts Watts dB °C/W Package/Style

Vcc = 28 Volts

MRW3001 1 0.2 7 35 328A/1
MRW3003 3 0.75 6 17 328A/1
MRW3005 5 1.6 5 8.5 328A/1

(M Typical @ 1090 MHz

SELECTOR GUIDE MOTOROLA RF DEVICE DATA
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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 from 100 MHz-4 GHz.

Table 15. To 1 GHz, Class A

These devices offer a selection of performance and price for linear amplification to 1 GHz. The “MRA” prefix parts are input

matched and feature high overdrive and extreme ruggedness capability.

P, @1dB Ggg (Min)/Freq. Bias
Comp. Point Small Signal Gain Point 64c

Device Watts dB/MHz (Vdc/A) °CIw Package/Style
Vce = 19 Volts
MRA1000-3.5L 3.5 10/1000 19/0.6 8 145A-09/1
MRA1000-7L 7 9/1000 19/1.2 4 145D-02/1
MRA1000-14L 14 8/1000 19/2.4 241 145D-02/1

Pout Gp (Min)/Freq. Bias Point
Output Power Power Gain Per Side 6yc

Device Watts dB/MHz (Vdc/MA) °C/wW Package/Style

Vec = 28 Volts . '
[ MRAo510-50H 50 I 771000 | 28120 | 14 391-011 |
Table 16. To 2 GHz, Class A
These parts offer low cost alternatives to matched devices used primarily as pre—drivers to 2 GHz.
' P, @ 1dB Ggs (Min)/Freq. Bias
Comp. Point Small Signal Gain Point 64c

Device Watts dB/MHz (vdc/A) °C/W Package/Style
Vce = 20 Volts
MRF3094(9) 0.5 10.5/2000 20/0.12 40 328A/2
MRF3095(9) 0.8 9/2000 20/0.12 35 328A/2

Table 17. UHF Ultra Linear For TV Applications
The following devices have been characterized for ultra-linear applications such as low—power TV transmitters in Band IV
and Band V. Each features diffused ballast resistors and an all-gold metal system to provide enhanced reliability and

ruggedness. -
. Gp (Min)/Freq. 3 Tone
ngt‘:'s") Small Signal Gain IMD(®) 8sc .
Device . dB/MHz dB °C/W Package/Style
Vce = 20 Volts, Class A
TPV596A 0.5 11.5/860 -58 20 244/1
TPV597 1 10.5/860 -58 9 2441
TPV598 4 7/860 -60 5 244/1
Pout Pin(Max) Gp (Min)/Freq.
Output Power Input Power Power Gain B4c

Device Watts Class Watts dB/MHz °CIW Package/Style
Vce = 24 Volts — Class A
MRF857S 2.1 (CW) A 0.4 12.5/900 8.4 305D/1
MRF858 3.6 (CW) A 0.29 11/900 6.9 319/2
MRF858S 3.6 (CW) A 0.29 11/900 6.9 319A/2
MRF859 6.5 W (CW) A 0.46 11.5/900 3.9 319/2
MRF859S 6.5 W (CW) A 0.46 11.5/900 3.9 319A/2

(8)Vision Carrier: —8 dB; Sound Carrier: — 7 dB; Sideband Carrier: — 16 dB

(OFormer Prefix was “RF”

MOTOROLA RF DEVICE DATA
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Linear Transistors (continued)

Table 17. UHF Ultra Linear For TV Applications (continued)

. Gp (Min)/Freq. 3 Tone
P;;J%'s") Small Signal Gain IMD®) f4c
Device dB/MHz dB °CIW Package/Style

Vce = 25 Volts, Class A

TPV695A 14 9.5/860 -47 25 395B/1
TPV7025 25 8.5/860 -45 1.5 398/1
Vce = 28 Volts, Class AB

TPV8100B 10001 8.5/860 — L 0.7 398/1

Table 18. 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.

Bias
Pout Point Gain (Typ)/Freq 64c
Device Watts Class Vdc/mA dB/MHz °CIwW Package/Style
Vcc = 20 Volts-Bipolar Die
MRF6401(12) 0.5 A 200 | 1omse0 | m0 305C/1
Vcc = 26 Volts-Bipolar Die
MRF6402(13) 45 AB 26/40 10/1880 5 319/2
MRF6404(16) 30 AB 26/150 8.5/1880 14 395C/1
MRF6408 12 AB 26/100 8.8/1880 2.8 395C/1
MRF15030 30 A, AB 26/125 9/1490 14 395C/1
MRF15060% 60 A, AB 26/200 10/1490 0.7 451/1
MRF15060S% 60 A, AB 26/200 10/1490 0.7 451A/1
MRF15090 90 A, AB 26/250 7.5/1490 0.7 375A/1
MRF20030% 30 A, AB 26/120 10.5/2000 14 395D/1
MRF20060% 60 A, AB 26/200 9.4/2000 0.7 4511
MRF20060S* 60 A, AB 26/200 9.4/2000 0.7 451A/1
MRF20120(46b) 120 AB 26/500 9.5/2000 0.35 TBD
Vpp = 26 Volts—-LDMOS Die
MRF280S(46b) 2 A, AB 26/15 16/2000 10 458/1
MRF280Z(46b) 2 A, AB 26/15 16/2000 10 458A/1
MRF2815(46b) 4 A, AB 26/25 13.6/2000 8.75 458/1
MRF2812(46b) 4 A, AB 26/25 13.6/2000 8.75 458A/1
MRF6525-5(46a) 5 AB 26/70 11.5/2000 15 458A/1
MRF6525-10(462) 10 AB 26/130 10/2000 6.0 458A/1
MRF282S% 10 A, AB 26/75 13/2000 29 458/1
MRF282Z% 10 A, AB 26/75 13/2000 29 458A/1
MRF284 % 30 A, AB 26/200 11.5/2000 2.0 360B/1
MRF284S% 30 A, AB 26/200 11.5/2000 2.0 360C/1
MRF286(462) 60 A, AB 26/500 11.4/2000 .73 465/1
MRF286S(46a) 60 A, AB 26/500 11.4/2000 .73 465A/1
(®)Vision Carrier: — 8 dB; Sound Carrier: — 7 dB; Sideband Carrier: — 16 dB
(1Output power at 1 dB compression in Class AB
(12)Formerly known as “TP4001S”
(13)Formerly known as “TP4004"
(16)Formerly known as “TP4035”
(48)To be introduced: a) 4Q97; b) 1Q98
*New Product
SELECTOR GUIDE MOTOROLA RF DEVICE DATA
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CASE 318A
STYLE7,8
(SOT-143)

»

CASE 345-03
STYLE 8,9
(SOT-89)

“ﬁ\—/{

CASE 449
(PLD-1)

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 industry standard SOT packages
as well as 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.

MOTOROLA RF DEVICE DATA
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RF Medium Power Transistors

Discrete Wireless Transmitter Devices

Typical Typical Drain Typical
Freq. Vbp Output Power Eff. Gain Semiconductor

Device MHz v dBm % dB Technology Package

3.5 V Applications
[ MRF9822T1(180% 850 | 35 31.0 70 1 GaAs PHEMT PLD-1 |

4.8 V Applications
MRF9242T1(18f462) 900 4.8 31.5 65 9.5 LDMOS PLD-1
MRF9282T1(18f46a) 900 4.8 34.0 60 8 " LDMOS PLD-1
5.8 V Applications
MXR9745T1(180 % 850 5.8 31.5 60 8.5 LDMOS SOT-89
MXR9745RT1(180) % 850 5.8 315 60 8.5 LDMOS SOT-89
MRF9251T1(18c,46a) 900 5.8 23.5 60 10.5 LDMOS SOT-143
MRF9811T1(180)5 900 5.8 22 60 15 GaAs MAFET SOT-143
MRF9745T1(18) % 900 5.8 30 55 10 LDMOS PLD-1

(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) T1 = 1,500 units.

(46)To be introduced: a) 4Q97; b) 1Q98

*New Product

SELECTOR GUIDE MOTOROLA RF DEVICE DATA
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CASE 244A
STYLE1

=

CASE 317D
STYLE 2
(POWER MACRO)

>

CASE 318A
STYLE1, 11
LOW PROFILE
(SOT-143)

»
CASE 419B

STYLE 16, 17
(SC-70ML/SOT-323)

=

CASE 317
STYLE 2
(MACRO-X)

>

CASE 318-08
STYLE6
(SOT-23)

>

CASE 419
STYLE 3
(SC-70/S0T-323)

&

CASE 751
STYLEA
(S0-8)

Motorola RF Small Signal
Transistors

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

These devices are available in a wide variety of package
types: plastic Macro—X, ceramic and surface mounted. Most
of these transistors are fully characterized with s—parameters.

MOTOROLA RF DEVICE DATA
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RF Small Signal Transistors

'RF Small Signal Transistor 4EERN
Gain Characteristics

Curve numbers apply to transistors
listed in the subsequent tables.

%‘
[C
=
[&]
=2
i g It/ —
Selection by Package £ 5 / TN
x
In small-signal RF applications, the package style is often E / / /
determined by the end application or circuit construction E 4 V4
technique. To aid the circuit designer in device selection, the z / , / n /‘ \
Motorola broad range of RF small-signal amplifier transistors 3 6 / / S
is organized by package. Devices for other applications such £3 7 Tk
as oscillators or switches are shown in the appropriate
preceding tables. These devices are NPN polarity unless L — //— ™ 3
otherwise designated. 2 W \\
/ AT , A
5
1
4 1
0

0.1 1 25 5 10 15 20 30 50 75 100 150
Ic, COLLECTOR CURRENT (mA)
Plastic Packages
Table 1. Plastic

Gain-Bandwidth Maximum Ratings
@ Curve NFpmin @ f Gain @ f
fT No.
Typ Ic Page Typ Typ V(sR)cEO Ic
Device GHz mA 1-18 dB MHz dB MHz Volts mA Package
Case 317/2 — MACRO-X
MRF571 8 50 12 1.5 1000 12 1000 10 70
MRF559 3 100 10 — — 13 512 18 150 %
MRF581 5 75 11 2 500 15.5 500 18 200
Case 317D/2
MRF553 — — — — — 13 175 16 500
MRF555 — — — — — 125 | 470 16 400 %
MRF557 — -— — - — 9 870 16 400
Case 318-08/6 — SOT-23
MMBR521LT1(17,180) 3.4 -35 — 1.5 500 15 500 -10 -70
MMBR5031LT1(18c) 1 5 — 25 450 17 450 10 20
BFS17LT1(180) 1.3 25 — — — — — 15 — ‘
BFR92ALT1(180) 45 14 — — — 15 — 15 25 %’
MMBR901LT1(18¢) 4 15 7 1.9 1000 12 1000 15 30
BFR93ALT1(18¢) 3.4 30 —_ 25 30 — — 12 35
(7)pNP

(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) T1 = 1,500 units.
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Selection by Package (continued)

Table 1. Plastic (continued)

Gain-Bandwidth Maximum Ratings
e Curve | NFpmin @ f Gain @ f
fr No.
Typ I Page | Typ Typ V(er)CEO I
Device GHz mA 1-18 dB MHz dB MHz Voits mA Package

Case 318-08/6 — SOT-23 (continued)
MMBR5179LT1(18¢) 1.4 5 4 — — 15 200 12 50
MMBR941LT1(18¢c) 8 15 15 2.1 2000 8.5 2000 10 50
MMBR941LT3(18d) 8 15 15 2.1 2000 8.5 2000 10 50
MMBR941BLT1(18c) 8 15 15 2.1 2000 8.5 2000 10 50
MMBR911LT1(18¢c) 6 30 8 2 500 17 500 12 60
MMBR571LT1(18¢c) 8 50 12 2 500 16.5 500 10 80
MMBR951LT1(18¢c) 8 30 16 2.1 2000 7.5 2000 10 100
MMBR951ALT1(18¢) 8 30 16 2.1 2000 7.5 2000 10 100
Case 318A/1 — SOT-143
MRF5711LT1(18¢) 8 50 12 1.6 | 1000 13.5 1000 10 70
MRF5211LT1(17,18c) 4.2 —-50 — 2.8 | 1000 1 1000 -10 -70
MRF9411LT1(18¢) 8 15 15 2.1 | 2000 9.5 2000 10 50
MRF5811LT1 (18¢) 5 75 1 2.0 500 18.4 500 18 200
MRF9511LT1(18¢) 8 30 16 2.1 | 2000 9 2000 10 100
Case 419/3 — SC-70/SOT-323
MRF917T1 (18¢) % 6 20 8 2.3 | 1000 10 1000 12 60
MRF577T1(18¢) % 7 40 12 1.5 | 1000 10 1000 10 80
MRF927T1(18c) 8 5 14 1.7 | 1000 9.8 1000 10 10
MRF927T3(18d) 8 5 14 1.7 | 1000 9.8 1000 10 10
MRF947T1(18¢c,d) 8 15 15 2.1 | 2000 10.5 1500 10 50 %
MRF947AT1(18c) 8 15 15 21 | 2000 10.5 1500 10 50
MRF947BT1(18c,d) 8 15 15 2.1 | 2000 10.5 1500 10 50
MRF957T1(18¢) 8 30 16 2.0 | 2000 9 1500 10 100
Case 419B-01 — SC-70ML/SOT-363
MRF2947AT1(18¢)% 8 15 15 1.5 | 1000 14 1000 10 50
MRF2947RAT1 (18¢)5% 8 15 15 1.5 | 1000 14 1000 10 50 "

(7)PNP

(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; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.

*New Product

MOTOROLA RF DEVICE DATA
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Selection by Package (continued)

Table 1. Plastic (continued)

Gain—Bandwidth Maximum Ratings
@ Curve | NFmin @ f Gain @ f
fr No.
Typ Ic Page | Typ Typ V(eRr)ceo lc
Device GHz mA 1-18 dB | MHz dB MHz Volts mA Package
Case 751/1 — SO-8
MRF3866R2(18b) 0.8 50 1 — — 10.5 400 30 400
MRF5812R1,R2(182.0) 5.5 75 11 2 500 15.5 500 15 200 %
MRF8372R1,R2(18a.b) 5 75 11 — — 10 870 16 200
Ceramic SOE Case
Table 2. Ceramic SOE Case
Gain—Bandwidth Maximum Ratings
@ Curve Ne f Gain @ f
fr No.
Typ Ic Page Typ Typ V(eR)cEO Ic
Device GHz mA 1-18 dB MHz dB MHz Volts mA Package
Case 244A/1
MRF587 5.5 90 1 3 500 13 500 15 200

(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) T1 = 1,500 units.

SELECTOR GUIDE
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Selection by Application

Table 3. Low Noise

The Small-Signal devices listed are designed for low noise and high gain amplifier mixer, and multiplier applications. Each
transistor type is available in various packages. Polarity is NPN unless otherwise noted.

Case Curve Number (See figure below)
Package Name Number 1 2(17) 3 4 5 6
% MACRO-X | 317/2 — — MRF571 MRF581 — —
MMBR941LT1
% SOT-23 |318-08/6 ,\;"&ABBF':&TE';E% MMBR521LT1 |MMBR571LT1 . MMBROOTLT1 | MMBRO11LT1
MMBR951LT1(20)
MRF917T1
MRF577T1
MRF927T1
SC-70/ MRF927T3 ,
& soT-323 | 4193 | MRFo47ATY - - - - -
MRF947T1
MRF947BT1
MRF957T1(20)
@, SC-70ML/ | 419B/ | MRF2947AT1 B _ B _ _
e SOT-363 | 16,17 | MRF2947RAT1
MRF9411LT1
@ SOT-143 | B18A/ |\ or ' Ty(z0) | MRFE211LTY | MRFS711LT1 | MRF5811LT1
% so-8 | 751/1 — - — MRF5812R1,R2 — —
(17)PNP
(29)Higher Current Version
46253 1
N
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Selection by Application (continued)

Table 4. CATV, MATV and Class A Linear
For Class A linear CATV/MATYV applications. Listed according to increasing gain bandwidth (fr).

Noise Figure Distortion
Specifications
Nominal Test 3rd
Conditions fr Order Output
Vcellc Typ Typ/Freq. IMD Level V(BR)ICEO Package/
Device Volts/mA MHz dB/MHz dBc dBmV Vv Style
MMBR5179LT1(18) 6/5 1500 4/450 12 318-08/6
MMBR5031LT1(18.d) 6/5 2000 1.9/450 10 318-08/6
MRF5812R1,R2(18a,b) 10/75 5000 1.8/500 -65 +50 15 751/1
MRF581 10/75 5000 2.7/300 —-65 +50 18 317/2
MRF587 15/90 5500 3/500 -72 +50 17 244A1

(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; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.
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S

CASE 318A-05
(SOT-143)

CASE 751B
(S0-16)

<

CASE 948C
(TSSOP-16)

&

CASE 751
(S0-g)

S

CASE 846A CASE 932
(MICRO-8) (TQFP-48)

S

CASE 948D CASE 978
(TSSOP-20) (PFP-16)

Motorola RF Monolithic
Integrated Circuits

Motorola’s RF monolithic integrated circuit devices provide an
integrated solution for the personal communications market.
These devices are available in plastic SOIC-8, SOIC-16,
SO0T-143, TSSOP-16, Micro-8, TSSOP-20, TQFP—48 or
PFP-16 packages.

Evaluation Boards

Evaluation boards are available for RF Monolithic 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.

MOTOROLA RF DEVICE DATA
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RF Monolithic Integrated Circuits

Switching
Antenna Switches/Local Oscillator Switches
Supply TX
Freq. Voit. Supply Pin, 1dB Insertion
Range Range | Current | Compression Loss Isolation System
Device MHz Vdc pA (Typ) | dBm (Typ) dB (Typ) | dB (Typ) | Package Applicability
MRFIC1801(18b) 1500-2500 | 2.7-5.5 | 300 29 0.6 SO-8 DECT, PHS,
PCS, ISM
MRFIC0903(180) % 100-2000 | 2.7-5.0 60 35.5 0.65 SO-8 | AMPS, Class 4&5 GSM,
DCS1800, PHS, PCS
MRFIC0921(18a,46a) 100-1000 | 2.7-5.5 300 16 0.6 22 Micro-8 AMPS,CT1,CT2,GSM,
1S-54,ISM, DECT, PHS,PDC
Receiver Functions
General Purpose Integrated Circuits
General Purpose Cascode Amplifier
Small
Signal
Supply Gain
Freq. Volt. Supply @ 900 Noise Reverse
Range Range | Current MHz Figure Isolation System
Device MHz Vdc | mA(Typ) | dB(Typ) | dB(Typ) | dB (Typ) Package Applicability
MRFIC0915(18¢.46a) | 100-2000 | 2.7-5.0 22 16.5 1.9 38 SOT-143 | AMPS,CT1,CT2,GSM,IS-54,
ISM,DECT, PHS,PCS
MRFIC0916(18¢)% 100-2000 | 2.7-5.0 4.7 18.5 1.9 44 SOT-143 | AMPS,CT1,CT2,GSM,IS-54,
ISM,DECT,PHS,PCS
RF Freq. | Supply Volt. Supply Conv. Input Third
Range Range Current Gain Order System
Device MHz Vdc mA (Typ) | dB (Typ) Intercept Package Applicability
MRF9820T1(18)% | 100-1500 2-5 1.0 16 -3 SOT-143 AMPS,CT1,CT2,GSM,IS-54,
ISM,DECT,PHS,PCS
900 MHz Front End
LNA + Mixer
RF Freq. IF Freq. Supply Volt. Supply Conv. Output Level,
Range Range Range Current Gain 1dB Comp. System
Device MHz MHz Vdc mA (Typ) | dB (Typ) dBm (Typ) Package Applicability
MRFIC2001(18b) 500-1000 | 0-250 2.7-5.0 47 23 -10 SO-8 CT2, ISM

(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; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.
(46)To be introduced 2nd half of 1996.

*New Product
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Receiver Functions (continued)

1.5 - 2.2 GHz Front End

Integrated LNA

Freq. Supply Volt. | Supply | Small Signal Noise Reverse
Range Range Current Gain Figure Isolation System
Device MHz Vdc mA (Typ) | dB (Typ) dB (Typ) | dB(Typ) | Package | = Applicability
MRFIC1501(18b) % 1000-2000 3-5 5.7 18 1.1 26 SO-8 GPS
MRFIC1808(18) 5 1700-2100 2.7-45 5.0 17 1.6 37 SO-8 DECT, PHS, PCS
MRFIC1808DM(18b462) | 1700-2100 2.7-4.5 5.0 17 1.6 32 Micro-8 | DECT, PHS, PCS
GPS Receiver
MRFIC1502% 1570-1580 45-55 50 65 9.5 — l TQFP-48 GPS
Integrated LNA/Downconverter )
RF IF Supply | Supply Mixer LNA
Freq. Freq. Volt. Current Conv. LNA Noise
Range Range | Range [RXMode | Gain Gain Figure System
Device GHz GHz Vdc mA (Typ) | dB (Typ) | dB (Typ) | dB (Typ) | Package Applicability
MRFIC1804(18b) 1.8-2.0 | 70-325 | 2.7-3.3 10 4 14 23 SO-16 DECT,PHS,PCS
MRFIC1814(18b,462) 1.8-2.0 | 70-325 | 2.7-45 10 5 17 2.5 TSSOP-16 | DECT,PHS,PCS
2.4 GHz Front End
Integrated LNA/Downconverter
Supply LNA Isolation
RF Freq. IF Freq. Volt. Supply Conv. Noise Lo to RF,
Range Range Range Current Gain Figure LotoIF System
Device MHz MHz Vdc mA (Typ) | dB (Typ) | dB (Typ) | dB (Typ) | Package Applicability
MRFIC2401(18b) | 2400-2500 | 100-350 |4.75-5.25 9.5 21 1.9 20 SO-16 WLAN,
MMDS, ISM
Transmitter Functions
General Purpose Integrated Circuits
Quadrature Modulator
Supply SSB Pgut,
Freq. Volt. Supply Gain Lo 1dB
Range Range | Current | Control | Leakage | Compression System
Device MHz Vdc mA (Typ) | dB (Typ) | dBm (Typ) [ dBm (Typ) Package Applicability
MRFIC0001(18b) 50-260 |2.7-55 10 30 -55 -10 TSSOP-20 | DCS1800, GSM, NADC
PDC, PHS, PCS1900
General Purpose Cascode Amplifier
Small
Signal
Supply Gain
Freq. Volt. Supply @ 900 Noise Reverse
Range Range | Current MHz Figure Isolation System
Device MHz Vde mA (Typ) | dB (Typ) | dB (Typ) dB (Typ) Package Applicability
MRFIC0915(18c.46a) | 100-2000 | 2.7-5.0 2.2 16.5 1.9 38 SOT-143 | AMPS,CT1,CT2,GSM,IS-54,
1SM,DECT, PHS, PCS
MRFIC0916(18)% 100-2000 | 2.7-5.0 4.7 18.5 1.9 44 SOT-143 | AMPS,CT1,CT2,GSM,IS-54,
ISM, DECT, PHS,PCS

(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) T1 = 1,500 units.

(48)To be introduced: a) 4Q97; b) 1Q98
*New Product

MOTOROLA RF DEVICE DATA
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Transmitter Functions (continued)

900 MHz Transmit Chain

Transmit Mixer

RF IF Supply Output
Freq. Freq. Volt. Supply | Standby Conv. Level,
Range Range { Range | Current | Current Gain 1 dB Comp. System
Device MHz MHz Vdc mA (Typ) | A (Typ) | dB (Typ) dBm (Typ) Package Applicability
MRFIC2002(18b) 500-1000 | 0-250 | 2.7-5.0 5.5 0.1 10 -18 SO-8 AMPS,CT1,CT2,
GSM, I1S-54, ISM
MRFIC2101(180) | 800-1000 | 0-250 | 3-4.75 45 2 26.5 4.5 SO-16 | AMPS,CT1,CT2,
GSM, IS-54, ISM,
USPCS, CDMA
MRFIC0931(18b)x | 500-2000 | 0-250 | 2.7-4.8 38 — 25 1.0 SO-8 | AMPS,CT1,CT2,
GSM, IS-54, ISM,
USPCS, CDMA
Driver Amplifier
Supply Supply Small
Freq. Volt. Current | Standby | Signal Gain Pout, 1 dB
Range Range mA Current Gain Control | Compression System
Device MHz Vde (Typ) | mA(Typ) | dB (Typ) | dB (Typ) | dBm (Typ) |Package | Applicability
MRFIC2004(18b) | 800-1000 | 2.7-4.0 11 0.7 215 34 -1 SO-16 | AMPS,CT1,CT2,
GSM,ISM
MRFIC2006(18b) 500-1000 1.8-4.0 46 — 23 — 15.5 SO-8 AMPS,CT1,CT2,
GSM,ISM
MRFIC0904(180) % [ 800-1000 | 2.7-5.0(47) 280 0.05 27 24.5 255 SO-16 | AMPS,GSM,ISM
Integrated Power Amplifiers
Low Power 900 MHz Power Amplifiers
Freq. Supply Volt. | Supply |Small Signal | Return Loss Pout; 1dB
Range Range Current Gain Input/Output | Compression Semiconductor
Device MHz Vdc mA (Typ) dB (Typ) dB (Typ) dBm (Typ) | Package Technology
MRFIC2006(180) | 500—-1000 1.8-4.0 46 23 15 15.5 SO-8 Silicon
Freq. Supply Volt. | Supply Standby Small Signal Pout, 1 dB
Range Range Current Current Gain Compression Semiconductor
Device MHz Vde mA (Typ) mA (Typ) dB (Typ) dBm (Typ) | Package Technology
MRFIC2101(18b) | 800—1000 3-4.75 38 2 16 18 SO-16 Silicon
Analog Cellular
Power
Freq. Supply Added Power Harmonic
Range Volt. Efficiency Gain Output 2fo Pout/Pin Semiconductor
Device MHz Vdc % (Min) dB (Min) dBc dBm (Min) | Package [ Technology
MRFIC0910(18e 46a) 824-905 4.8 50 17.8 —40 30.8/13 PFP-16 LDMOS
MRFIC0912(18) % 824-905 4.6(47) 55 23.8 —-25 30.8/7 PFP-16 GaAs
MRFIC0923(18¢,46b,52b) | 824905 3.6 50 17.8 -40 30.8/13 PFP-16 LDMOS

(18)Tape and Reel Packaging Option Available by adding suffix: a) R1 = 500 units; b) R2 = 2,500 units;

f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.
(46)To be introduced: a) 4Q97; b) 1Q98
(47) Negative supply required
(52)Engineering samples available: a) 3Q97; b) 4Q97; ¢) 1098

*New Product

¢) T1 = 3,000 units; d) T3 = 10,000 units; e) R2 = 1,500 units;
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Transmitter Functions: 900 MHz Transmit Chain: Integrated Power Amplifiers (continued)

GSM Cellular
Power
Freq. Added Power Harmonic
Range Supply Volt. | Efficiency Gain Output 2fo Pout/Pin Semiconductor
Device MHz Vdc % (Min) dB (Min) dBc dBm (Min) | Package [ Technology
MRFIC0913(188)% 880-915 4.8¢47) 48 24.5 -30 34.5/10 | PFP-16 GaAs
MRFIC0917(18e:46a) | 880-915 3.6(47) 43 22 -30 34/12 PFP-16 GaAs
DCS1800, PCS1900
Power
Freq. Added Power Harmonic
Range Supply Volt. | Efficiency Gain Output 2fo Pout/Pin Semiconductor
Device MHz Vdc % (Min) dB (Min) dBc dBm (Min) | Package | Technology
MRFIC1818(188)% 1.7-1.9 4847 35 30 -30 33/3 PFP-16 GaAs
MRFIC1817(18e.46a) 1.7-1.9 3.647) 35 27 -30 32/5 PFP-16 GaAs
Two-way Paging, ISM
Power
Freq. Added Power Harmonic
Range Supply Volt. | Efficiency Gain Output 2fo Pout/Pin Semiconductor
Device MHz Vdc % (Min) dB (Min) dBc dBm (Typ) | Package Technology
MRFIC0914 (18b) % 890-950 4.8 35 28 -45 30.5/2.5 SO-16 LDMOS

1.5 — 2.2 GHz Transmit Chain

Upconverter
RF Output | Supply | Supply
Freq. Voit. Current |[Standby| Conv. [Recommended | Poy, 1dB
Range Range | TX Mode | Current [ Gain IF Input Comp. System
Device GHz Vdc mA (Typ) |pA (Typ)|dB (Typ) MHz (Typ) dBm (Typ) | Package | Applicability
MRFIC1803(180) 1.7-25 |27-33 28 100 10 70-350 -2 SO-16 DECT,PHS,
PCS
MRFIC1813(18b) 3 1.7-25 |2.7-45 25 100 15 70-350 3 TSSOP-16 | CDMA,PCS
MRFIC0931(18b) % 500-2000 | 2.7-4.8 38 — 20 0-250 -2 SO-8 CDMA,PCS
Power Amplifier
RF Output | Supply
Freq. Volt. Supply Standby Small Pout/Pin 1dB
Range Range | Current Current |Signal Gain| dBm Comp. System
Device GHz Vvdc@?) | mA (Typ) | mA (Typ) | dB (Typ) (Typ) | dBm (Typ) Pkg Applicability
MRFIC1805(18b) 1.7-25 2.7-5.0 170 — 21 21.5/2 24 TSSOP-16 | DECT,PHS,
PCS
MRFIC1806(18b) 15-25 3.0-5.0 115 0.25 23 19.5/~-3 21 SO-16 DECT,PHS,
PCS
MRFIC1807(18b) 1.5-2.2 3.0-5.0 325 0.06 8 26.8/20 25 SO-16 DECT,PHS,
PCS

(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; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.

(46)To be introduced: a) 4Q97; b) 1Q98

(47) Negative supply required

*New Product
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Transmitter Functions: 1.5 — 2.2 GHz Transmit Chain (continued)

Power Amplifier

RF Output | Supply | PA Supply | Standby Small Insertion
Freq. Volt. Current Current Signal Loss Pout: 1dB
Range Range | TX Mode mA Gain Rx Mode | Compression System
Device GHz Vdc mA (Typ) (Typ) dB (Typ) | dB (Typ) dBm (Typ) | Package | Applicability
MRFIC1807(180) 1.5-22 |[3.0-5.0 325 0.06 8 1 25 SO-16 DECT, PHS,
(Including TX/RX PCS
Switch)
2.4 GHz Transmit Chain
Exciter Amplifier
Freq. Supply Volt. Supply [ Small Signal Noise Pouts 1 dB
Range Range Current Gain Figure Compression System
Device GHz Vdc maA (Typ) dB (Typ) dB (Typ) dBm (Typ) Package | Applicability
MRFIC2404(18b) 2.0-3.0 4.75-5.25 9 17 4.3 5 SO-8 WLAN,
MMDS, ISM
Power Amplifier
Freq. Supply Volt. Supply | Small Signal |Power Control| Pgy, 1dB
Range Range Current Gain Range Compression System
Device MHz Vdc mA (Typ) dB (Typ) dB (Typ) dBm (Typ) Package | Applicability
MRFIC2403(180) [ 2200-2700 | 4.75-5.25 95 23 20 19 SO-16 WLAN,
MMDS, ISM
Upconverter
RF Output | Supply | Supply
Freq. Volt. Current |Standby| Conv. |Recommended | Poy, 1 dB
Range Range | TXMode | Current | Gain IF Input Comp. System
Device GHz Vdc mA (Typ) |uA (Typ) | dB (Typ) MHz (Typ) dBm (Typ) | Package | Applicability
MRFIC1803(18b) 1.7-25 |2.7-5.0 28 100 10 70-350 -2 SO-16 WLAN, ISM
MRFIC1813(180) % 1.7-25 |27-45 25 100 15 70-350 3 TSSOP-16 | WLAN, ISM

(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) T1 = 1,500 units.
*New Product
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Motorola RF Amplifier Modules

Motorola’s line of RF amplifiers designed and specified for use in land mobile radios and general purpose wideband amplification
applications. They feature small size, matched inputs and outputs, high stability and guaranteed performance specifications. For
the user, they offer the benefits of smaller and less complex system designs in less time and at lower overall cost.

Each amplifier uses modern transistor chips which are gold metallized and have silicon nitride passivation for increased reliability
and long life. Chip and wire construction features MOS capacitors and laser trimmed nichrome resistors. Circuit substrates and
metallization have been selected for optimum performance cost and reliablity.

.

CASE 301AB CASE 301AK CASE 301AL
STYLE1 STYLE 1 STYLE 1

CASE 301AN CASE 301AP CASE 301E CASE 301F
STYLE 1 STYLE 1 STYLE1 STYLE 1
CASE 301G CASE 301K CASE 301V CASE 420AB
STYLE 1 STYLE 3 STYLE1 STYLE 1
CASE 420AC CASE 420J CASE 420L CASE 4202
STYLE 1 STYLE1 STYLE1 STYLE 1
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CASE 429A CASE 429C CASE 429E
STYLE 1 STYLE 1 STYLE1

CASE 448 CASE 467 CASE 467A CASE 700 CASE 714F
STYLE 1,2 STYLE 1 STYLEA1 STYLE2 STYLE1
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RF Amplifier Modules

Complete amplifiers with 50 ohm in/out impedances are available for a variety of applications including land mobile radios, base
stations, TV transmitters and other uses requiring large-signal amplification, both linear and Class C. Frequencies covered range
from 68—1990 MHz with power levels extending to 180 watts.

Land Mobile/Portable

The advantages of small size, reproducibility and overall lower cost become more pronounced with increasing frequency of
operation. These amplifiers offer a wide range in power levels and gain, with guaranteed performance specifications for bandwidth,
stability and ruggedness.

Table 1. VHF/UHF, Class C

Pout Pin f GP VCC
Output Power Input Power Frequency Power Gain, Min | Supply Voltage
Device Watts Watts MHz dB Voits Package/Style
68-210 MHz, VHF Band — Class C (Silicon Bipolar Die)
MHW105 5 | 0.0t | 688 37 7.5 301K/3
136-174 MHz, VHF Band — (LDMOS Die)
Pout Pin f Gp Vop
Output Power Input Power Frequency Power Gain, Min | Supply Voitage
Device Watts Watts MHz dB Volts Package/Style
MHW2607—1(462) 7 0.001 136-174 38.5 7.5 301AN/1
MHW2627~1(462) 7 0.02 136-174 25.5 7.5 420AC/1
MHW2627-2(46a) 7 0.02 216-234 255 7.5 420AC/1
380-470 MHz, Land Mobile Linear (for TransEuropean Trunked Radio - TETRA) — Class AB — (LDMOS Die)
ACP
(Pout=1.6 W Gp Vbp
@ f, +25 kHz, f Power Gain, Min | Supply Voitage
Psat 18 kHz BW) Frequency
Device Watts (dBc) MHz dB Volts Package/Style
MHW2701-1% 4.5 =30 380430 28 7 420Z/1
MHW2701-2(46b) 4.5 -30 420-470 28 7 420Z1
380-470 MHz, Land Mobile Linear (for TransEuropean Trunked Radio — TETRA) — Class AB — (LDMOS Die)
ACP
(Pout=5W Gp Voo
@ f, +25 kHz, f Power Gain, Min | Supply Voltage
Psat 18 kHz BW) Frequency
Device Watts (dBc) MHz dB Volts Package/Style
MHW2703(46b) 10 -30 380-400 28 7 420Z1
MHW2723(46b) 12 -30 380-470 30 125 420Z1
400-512 MHz, UHF Band — Class C (Silicon Bipolar Die)
Pout Pin f Gp Vee
Output Power Input Power Frequency Power Gain, Min | Supply Voltage
Device Watts Watts MHz dB Voits Package/Style
MHW720A1(22) 20 0.15 400 — 440 21 12.5 700/2
MHW720A2(22) 20 0.15 440 - 470 21 12,5 700/2

(22)Designed for Wide Range Poy; Level Control
(46)To be introduced: a) 4Q97; b) 1Q98
*New Product
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Land Mobile/Portable (continued)

Table 1. VHF/UHF, Class C (continued)
400-520 MHz, UHF Band — Class D — A (Dynamic Bias via Gate Control) — (LDMOS Die)

Pout Pin Gp Voo
Output Power Input f Power Gain, Min Supply
Power Frequency Voltage
Device Watts Watts MHz dB Volts Package/Style
MHW2707—1% 7 0.001 400-440 38.5 7.5 301AL/A
MHW2707-2(462) 7 0.001 440-470 38.5 7.5 301ALA
MHW2707A1% 7 0.001 400-470 38.5 7.5 301AL/A
MHW2707A2(462) 7 0.001 470-520 385 7.5 301AL/A1
MHW2717~1(462) 7 0.02 400-470 25.5 75 420J/1
MHW2717-2(462) 7 0.02 450-520 255 7.5 42041
MHW2727-1(462) 7 0.02 400-470 255 7.5 420AC/1
MHW2727-2(462) 7 0.02 450-520 255 7.5 420AC/1
MHW2727-3% 7 0.02 350400 255 7.5 420AC/1

806-—821 MHz, UHF Band (for Integrated Digital Enhanced Network —

iDEN™)— Class AB — (LDMOS Die)

MHW2801 (462) | o8 | oooo2s | sosser | 35 | 6 | 40
806—-960 MHz, UHF Band — Class C (Silicon Bipolar Die)
Pout Pin Gp Vee
Output Power Input f Power Gain, Min | Supply Voltage
Power Frequency
Device Watts Watts MHz dB Volts Package/Style
MHW803-2 2 0.001 806-870 33 7.5 301E/1
MHW804-1 4 0.001 800-870 36 7.5 301F/1
806 — 960 MHz, UHF Band — Class AB (LDMOS Die)
Pout Pin Gp Vop
Output Power Input f Power Gain, Min | Supply Voltage
Power Frequency
Device Watts Watts MHz dB Volts Package/Style
MHW2803(462) 3.5 0.001 806-824 35.5 6 42011
MHW2805-1(462) 5 0.004 806-870 31 7.5 420AB/1
MHW2805-2(462) 5 0.004 890-950 31 7.5 420AB/1
MHW2820—1(46b) 20 <0.250 806-870 19 125 301G/1(42)
MHW2820-2(46b) 18 <0.300 890-950 17.9 12.5 301G/1(42)
MHW2821-1% 20 <0.250 806-870 19 12.5 301AB/1
MHW2821-2% 18 <0.300 890-950 17.9 12.5 301AB/1
1710 — 1785 MHz, DCS Band — (GaAs FET Die)
Pout Pin Gp Vee
Output Power Input f Power Gain, Min | Supply Voltage
Power Frequency
Device Watts Watts MHz dB Volts Package/Style
MIM1801(18h,46b,52a) 2.0 0.006 1710-1785 28 3.6 TBD
MIM1802(18h,46b,52a) 2.0 0.006 1710-1785 28 4.8 TBD

(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; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) T1 = 1,500 units.

(42)Drop-in for bipolar MHW820

(48)To be introduced: a) 4Q97; b) 1Q98

(62)Engineering samples available: a) 3Q97; b) 4Q97; c) 1098

*New Product
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Land Mobile/Portable (continued)

Table 2. UHF, Linear

Pout Pin f Gp Vee
Output Power Input Power Frequency Power Gain, Min | Supply Voltage
Device Watts Watts MHz dB Volts Package/Style
824-849 MHz (for Amps) — Class AB (LDMOS Silicon FET)
[ MiM2g01¢62) [ 141 | o004 | soa-sa9 255 36 R
880—-915 MHz (for GSM) — Class AB (Silicon Bipolar Die)
| MHWo53(22) | 35 | o001 | 890-915 35.4 7.2 [ sotvn |
880-915 MHz (for GSM) — Class AB (LDMOS Silicon FET)
Pout Pin f Gp Voo
Output Power Input Power Frequency Power Gain, Min | Supply Voltage
Device Watts Watts MHz dB Volts Package/Style
MIM2906(462) 3.5 0.316 890-915 30.5 6 467A1
MIM2908(462) 3.2 0.002 880-915 32 4.8 4671
925-960 MHz (for GSM) — Class AB (LDMOS Silicon FET)
Pout Pin f Gp Vop
Output Power Input Power Frequency Power Gain, Min | Supply Voltage
Device Watts Watts MHz dB Volts Package/Style
MHWg10(462) 10 0.050 925-960 23 24 301AB/1
MHW913 14 0.1 880-915 215 125 301AB/
MHW916 16 0.036 925-960 26.5 26 301AB/1
MHW930 (46a) 30 0.060 925-960 27 26 301AB/1
1805-1880 MHz (for DCS1800) — Class AB (Silicon Bipolar Die)
Pout Pin f Gp Vee
Output Power Input Power Frequency Power Gain, Min | Supply Voitage
Device Watts Watts MHz dB Volts Package/Style
MHW1815% 15.0 0.015 1805-1880 30 26 301AKA
1930-1990 MHz (for PCS1900) — Class AB (Silicon Bipolar Dié)
MHW1915% 15.0 0.019 1930-1990 29 26 301AKA
MHW1916% 15.0 0.013 1930-1990 31 26 301AKA

(22)Designed for Wide Range Poyt Level Control
(48)To be introduced: a) 4Q97; b) 1098

*New Product
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Wideband Linear Amplifiers

Table 1. Cellular Base Station Pre—Drivers

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

Ultra-Linear - Class A (Silicon Bipolar Die)

Gain 3rd Order
Vee Icc Gain Flatness P1aB Intercept NF
BW (Nom.) (Nom.) (Nom.) (Typ) (Typ) (Typ) (Typ) Case/
Device MHz Volts mA dB +dB dBm dBm/MHz dB Style
MHL9125 800-960 15 700 20 0.5 31 43 7.5 448/2
MHL9128 800-960 28 400 20 0.5 31 43 7.5 448/1
Ultra-Linear — Class A (LDMOS Die)
Gain 3rd Order
Vbp Ipp Gain Flatness P1dB Intercept NF
BW (Nom.) (Nom.) (Nom.) (Typ) (Typ) (Typ) (Typ) Case/
Device MHz Volts mA dB +dB dBm dBm/MHz dB Style
MHL9236“62) | 800-960 26 525 30 A 34 47 45 301AP/1

Table 2. Standard 50 Ohm Linear Hybrids

This series of RF linear hybrid amplifiers have 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. Each
amplifier is available in various package options. The MHL series utilizes a new case style that provides microstrip input and
output connections.

3rd Order
Gain Intercept
Vee Icc Gain/Freq. Flatness P1dB Point/Freq. NF/Freq.
BW (Nom.) [ (Nom.) (Typ) (Typ) (Typ) (Typ) (Typ) Case/
Device MHz Volts mA dB/MHz +dB dBm dBm/MHz dB/MHz Style
CA2832C 1-200 28 435 35.5/100 0.5 33 47/200 5/200 714F/1
CA2830C 5-200 24 300 34.5/100 0.5 29 46/200 4.7/200 714F1
CA2818C .35—-400 24 205 18.5/50 0.5 30 45/200 5/200 714FN
CA2842C 10-400 24 230 22/100 0.5 30 44/300 4/100 714FN1
CA2810C 10-450 24 310 34/50 1.5 30 43/300 5/300 714F1
MHL8118 40-1000 28 400 17.5/900 1 30 41.5/1000 8.5/1000 4481
MHL8115 40-1000 15 700 17.5/900 1 30 41.5/1000 8.5/1000 448/2
MHL8018 40-1000 28 210 18.5/900 1 26 38.5/1000 7.5/1000 4481
MHL8015 40-1000 15 380 18.5/900 1 26 38.5/1000 7.5/1000 448/2

TV Transmitters

Table 3. UHF Ultra Linear for TV Applications
These amplifiers are characterized for ultra-linear applications in Band IV and Band V TV transmitters.

Gp (Min)/Freq. | 3Tone® | 3 Tone(5)
Frequency Pres Power Gain IMD 1 IMD 2 Vce
Device MHz Watts dB/MHz dB dB Volts Class Package/Style
MRFA2600(26) 470-860 20 10.5/860 -50 -52.5 26.5 A 429A/1
MRFA2602(28) 470-860 40 9/860 -50 -53 25.5 A 429C/1
RFA8090B 470-860 95(11) 8/860 — — 28 AB 429E/1
MRFA2604 470-860 180(11) 8/860 — — 28 AB 439/1

(8)Vision Carrier: —8 dB; Sound Carrier: — 7 dB; Sideband Carrier: — 16 dB
(1Output power at 1 dB compression in Class AB
(25)Vision Carrier: — 8 dB; Sound Carrier: — 10 dB; Sideband Carrier: — 16 dB
(26)Formerly known as “RFA6031”
(28)Formerly known as “RFA6060”
(48)To be introduced: a) 4Q97; b) 1Q98
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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.

CASE 714G

CASE 714F
STYLE1

STYLE 1

CASE 714
STYLE1

CASE 7141

CASE 714P
STYLE1,2

STYLE2,3

CASE 714Y
STYLE1

CASE 825A
STYLE2

MOTOROLA RF DEVICE DATA SELECTOR GUIDE
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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 Ampilifiers

40-1000 MHz Hybrids, Ve = 24 Vdc, Class A

Maximum Distortion Specifications
Noise
. Output 2nd Composite Cross Figure
Hyb_r id Chan_n - Level Order Triple Beat Modulation @ 860 MHz
Gain Loading
(Nom.) Capacity Test dB
a8 daB Package/

Device dB dBmV dB 152 CH 152 CH Max Style
MHW9182 18 152 +38 —59(40) -59 -59 8.0 7141
MHW9242 24 152 +38 —59(40) -58 -59 8 714/1
40-860 MHz Hybrids

2nd Order DIN45004B Noise Figure
Gain Frequency Vee IMD @ f=860 MHz @ 860 MHz
dB @ Vout = 50 dBmVich dBuv dB Package/

Device Typ MHz Volts Max Min Max Style
CA901 17 40 - 860 24 -60 120 8 714P/2
CA901A 17 40 - 860 24 —-64 120 8 714P/2
Power Doubling Hybrids
CA912 17 40 - 860 15 -63 123 9.5 714P/3
CA922 17 40 - 860 24 -63 123 9.5 714P/2
CA922A 17 40 - 860 24 -67 123 9.5 714P/2
Hybrid Jumper
CATHRU 0 l 1-1000 75 Ohm Broadband Hybrid Jumper 714V

(40 Composite 2nd Order; Vo = +38 dBmV/ch

SELECTOR GUIDE
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CATV Distribution: Forward Amplifiers (continued)

40-860 MHz Hybrids, V¢c = 24 Vdc, Class A

Maximum Distortion Specifications
Noise
Hybrid | Channel | Output 2nd Composite Cross Figure
Gain Loading Level Order Triple Beat Modulation @ 860 MHz
(Nom.) | Capacity Test FM = 55.25 MHz
dB dB dB
Package/
Device dB dBmV dB 128 CH 128 CH Max Style
MHW8182 18 128 +38 —60(40) -60 - 60 7 714/
MHW8222 22 128 +38 ~60(40) -60 -60 7.5 71411
MHW8242 24 128 +38 —60(40) -60 -60 7.5 714/
MHW8272 27 128 +38 —60(40) -60 -60 7.0 714/
MHW8292 29 128 +38 -56(40) - 60 -60 7.0 714/
Power Doubling Hybrids
MHW8185% 18.5 128 +40 -62(39) -64 -64 8.0 714YA
MHW8205% 20 128 +40 -60(39) -63 -64 8.0 714Y/1
Feedforward Hybrids
MFF5248 | 24 | 128 | 44 | 6809 - 66 — 13.0 8252 |
40-750 MHz Hybrids, V¢c = 24 Vdc, Class A
Maximum Distortion Specifications Noi
olise
Hybrid Channel Output 2nd Composite Cross Figure
Gain Loading Level Order Triple Beat Modulation @ 750 MHz
(Nom.) Capacity Test FM = 55.25 MHz
daB dB dB Package/
Device dB dBmV dB 110 CH 110 CH Max Style
MHW?7142 14 110 +40 —60(39) -62 - 66 8.0 714/1
MHW7182 18 110 +40 —62(39) -62 -64 6.5 7141
MHW7222 22 110 +40 —-55(39) - 60 - 60 7 714/1
MHW7222A% 22 110 +40 -57(39) - 60 - 60 7 714YN1
MHW?7242 24 110 +40 -60(39) -60 -60 7 71411
MHW?7272 27 110 +40 -60(39) -60 -60 6.5 714/1
MHW?7292 29 110 +40 -60(39) -60 -60 6.5 714/1
Power Doubling Hybrids
MHW?7185A 18.5 110 +44 -58(36) -58 —-65 8.5 714/1
MHW7185C % 18.8 110 +44 -64 -62 -63 8.0 714YN
MHW7205A 20 110 +44 -56(36) 57 —-64 8.0 714/1
MHW?7205C % 20 110 +44 -63 -61 -62 8.0 714YM
Feedforward Hybrids
MFF424B 24 1m0 | 44 | —7000) -68 — 13 825A/2

(36)Composite 2nd order; Voyt = +44 dBmV/ch
(39)Composite 2nd order; Ve = +40 dBmV/ch
(40)Composite 2nd Order; Vout = +38 dBmV/ch

*New Product
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CATYV Distribution: Forward Amplifiers (continued)

40-600 MHz Hybrids, V¢ = 24 Vdc, Class A

Maximum Distortion Specifications Noise
Hybrid Channel | Output 2nd Composite Cross Figure
Gain Loading Level Order Triple Beat Modulation @ 600 MHz
(Nom.) | Capacity Test
d8 a8 dB Package/
Device dB dBmV dB 87 CH 87 CH Max Style
MHW6182-6 18 87 +44 -56(36) —57 -55 6 71411
Power Doubling Hybrids
MHW6185-6A 18 87 +44 —64(%9) -64 —66 7 714/1
MHW6205-6A 20 87 +44 —63(36) -63 —65 6.5 7141
Feedforward Hybrids
MFF324B | 24 | 8 | w4 | 860 -73 -68 125 825A/2
40-550 MHz Hybrids, V¢ = 24 Vdc, Class A
Maximum Distortion Specifications Noise
Hybrid | Channel | Output 2nd Composite Cross Figure
Gain Loading Level Order Triple Beat Modulation @ 550 MHz
(Nom.) | Capacity Test
B a8 dB Package/
Device dB dBmV dB 77 CH 77 CH Max Style
MHW6142 14 77 +44 -72(3%) -59 -62 7.5 714/1
MHW6172 17 77 +44 ~72(35) -59 -62 7 714/1
MHW6182 18 77 +44 ~72(38) -58 -62 7 7141
MHW6222 22 77 +44 -66(35) -57 -57 6 71411
MHW6272 27 77 +44 —64(3%) -57 -57 6.5 714/1
MHW6342 34 77 +44 -64(35) -57 -57 6.5 7141
Feedforward Hybrids
MFF224B | 20 [ 7 IENEE -75 -70 1 825A2 |

(35)Channels 2 and M30 @ M39

(36)Composite 2nd order; Vot = +44 dBmV/ch

(38)Channels 2 and M39 @ M48

SELECTOR GUIDE
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CATV Distribution: Forward Amplifiers (continued)

40-450 MHz Hybrids, Ve = 24 Vdc, Class A

Maximum Distortion Specifications .
Noise
: Composite Cross Figure
Hybrid Channel N .
Gain Loading Output 2nd Order Triple Beat Modulation | @ 450 MHz
(Nom.) Capacity Level Test
a8 d8 d8 Package/
Device dB dBmV dB 60 CH 60 CH Max Style
MHW5182A 18 60 +46 —72(31) -61 -59 6.5 714/1
MHW5222A 22 60 +46 -72@1) -60 -59 5.5 7141
MHW5342A 34 60 +46 -68(31) -59 -59 6.0 714/1
MHW5382A 38 60 +46 -64(31) -59 -59 5.0 7141
Power Doubling Hybrids
[ MHW51858 18 | e | s+ [ e [ ez | &7 | 70 714/1
Feedforward Hybrids
| MFF1248 24 | 60 | w46 [ ey | 79 [ 715 | 10 825A/2
Reverse Amplifiers
5-200 MHz Hybrids, V¢ = 24 Vdc, Class A
Maximum Distortion Specifications
Noise
. Composite Cross Figure
Hybrid Channel 2nd Triple Beat Modulation @175
Gain Loading | Output | Order MHz
i (30)
(Nom.) Capacity | Level | Test dB dB
dB Package/
Device dB dBmV dB 22 CH 26 CH 22CH 26 CH Max Style
MHW1134 13 22 +50 -72 -73 -71019) -65 | —65(19) 7 7141
MHW1184 18 22 +50 -72 -70 -70(19) -64 | -64(19) 5.5 7141
MHW1224 22 22 +50 -72 -69 | -685(19 ] -2 | -62019) 5.5 71411
MHW1244 24 22 +50 -72 -68 -67.5(19) | -61 -61(19) 5 714/1
Low Current Amplifiers — 5-50 MHz Hybrids, V¢c = 24 Vdc, Class A
Maximum Distortion Specifications
Noise
Composite Cross Figure
Hybrid | Channel Ipc 2nd Triple Beat Modulation @ 50
Gain Loading Output Order MHz
(Nom.) | Capacity Level | Test(30) dB dB
mA dB Package/
Device dB Max dBmV dB 4CH 4CH Max Style
MHW1304L 30 4 135 +50 -70 —66 -57 4.5 714/1
(19)Typical
(30)Channels2 and A @ 7
(31)Channels 2 and M13 @ M22
(32)Composite 2nd order; Vot = +46 dBmV/ch
MOTOROLA RF DEVICE DATA SELECTOR GUIDE
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MY I UHUOLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon
RF Power Transistor 2N6439

... designed primarily for wideband large—-signal output amplifier stages in the
225 to 400 MHz frequency range.

e Guaranteed Performance in 225 to 400 MHz Broadband Amplifier @ 28 Vdc

Output Power = 60 Watts over 225 to 400 MHz Band 60 W, 225 to 400 MHz
Minimum Gain = 7.8 dB @ 400 MHz CONTROLLED “Q”
e Built-In Matching Network for Broadband Operation Using Double BROADBAND RF POWER
Match Technique TRANSISTOR
NPN SILICON

¢ 100% Tested for Load Mismatch at all Phase Angles with 30:1 VSWR

e Gold Metallization System for High Reliability Applications

CASE 316-01, STYLE 1

MAXIMUM RATINGS*

Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 33 Vdc
Collector-Base Voltage Veso 60 Vdc
Emitter-Base Voltage VEBO 4.0 Vdc
Total Device Dissipation @ T = 25°C (1) Pp 146 Watts
Derate above 25°C 0.83 WG
Storage Temperature Range Tstg —65to +200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Reyc 1.2 °C/wW
ELECTRICAL CHARACTERISTICS* (T¢ = 25°C unless otherwise noted.)
[ Characteristic l Symbol [ Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(sR)CEO 33 — —_ Vdc
(Ic = 50 mAdc, Ig = 0)
Collector—-Emitter Breakdown Voltage V(BRICES 60 — — Vde
(Ic = 50 mAdc, Vgg = 0)
Emitter—Base Breakdown Voltage V(BR)EBO 4.0 — — Vdc
(lg =5.0 mAdc, Ic = 0)
Collector Cutoff Current Iceo — - 2.0 mAdc
(Vo =30 Vdc, Ig =0)
NOTE: (continued)
1. These devices are designed for RF operation. The total device dissipation rating applies only when the devices are operated as RF
amplifiers.
*Indicates JEDEC Registered Data.
2N6439 MOTOROLA RF DEVICE DATA
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ELECTRICAL CHARACTERISTICS* — continued (T¢ = 25°C unless otherwise noted.)
L Characteristic Symbol [ Min | Typ "L Max | Unit J
ON CHARACTERISTICS

DC Current Gain hre 10 — 100 —
(Ic = 1.0 Adc, Vg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — 67 75 pF
(Ve =28 Vdc, Ig =0, f=1.0 MHz)

BROADBAND FUNCTIONAL TESTS (Figure 6)

Common-Emitter Amplifier Power Gain Gpe 7.8 8.5 - dB
(Vee =28 Vde, Poyt = 60 W, f = 225—-400 MHz)

Electrical Ruggedness v L=
(Pout =60 W, Vc =28 Vdc, f = 400 MHz, VSWR 30:1 No Degradation in Output Power
all phase angles)

NARROW BAND FUNCTIONAL TESTS (Figure 1)

Common-Emitter Amplifier Power Gain 7.8 10 — dB
(Vee =28 Vdc, Poyr = 60 W, f = 400 MHz)

Collector Efficiency 55 —_ — %
(Voe =28 Vdc, Poyt =60 W, f = 400 MHz)

*Indicates JEDEC Registered Data.

%
e
®

C1 L1
L3
c11 c2 %

Ri L4 09% C107R

s

A

C1to C4, C11 — 4.0—40 pF
C5to C8 — 33 pF

C9 — 1000 pF = Vec=28Y
C10—5.0 pF

R1—15Q

L1, L2 — 3/16” x 1” Copper Strap

L3—1.5uH

L4 —10 puH

L5 — 1 Turn #16 AWG, 5/16” |.D.

Figure 1. 400 MHz Test Amplifier (Narrow Band)

MOTOROLA RF DEVICE DATA 2N6439
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Pout, OUTPUT POWER (WATTS)

Gpg, COMMON-EMITTER AMPLIFIER
POWER GAIN (dB)

100

NARROW BAND DATA

120
Voo =28V Voo =28V J ]
& =
% 2 10 = =225 MHz
Pin=8W <
= —=1" 400 MHz
6W o )
60 Y 80 e
I ,ﬂ
4w 5 y/4
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3. /4
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| Pou=60W _ [— f = 400 MHz
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3 7

° = ——
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f, FREQUENCY (MHz)

Figure 2. P, versus Frequency

Pyn, INPUT POWER (WATTS)

Figure 3. Output Power versus Input Power

f, FREQUENCY (MHz)

Figure 4. Power Gain versus Frequency

V¢e, SUPPLY VOLTAGE (VOLTS)

Figure 5. Output Power versus Supply Voltage

100 -
. f = 225 MHz
E 80
£ P =8W _|
I 40 |
= |
S | dw
2 a0 L~ ]
= /
3 ] "
5 //
o 20 >
/
05 1 18 22 % 30

Vg, SUPPLY VOLTAGE (VOLTS)

Figure 6. Output Power versus Supply Voltage
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B C13

C1
12|
50 Q LINE m L4 |
< (.87 —>
Jj—-'—c:i -LC5 L
c2 T ToT
A o_fYW\__W\,___.l
L3 R2
C1—68pF RFC1 — Ferrite Bead Choke, Feroxcube VK200 19/4B
C2, C4, C8,C10 — 27 pF B — Ferroxcube 56-590-65/4B Ferrite Bead
C3,C5,C11 — 10 pF T1, T2 — 25 Ohms (UT25) Miniature Coaxial Cable, 1 turn
C6,C7 — 51 pF R1—11Q1.0W
C9 — 1.0-10 pF JOHANSON R2 —20Q,1/4 W
C12 —100 pF L1 — 10 Tums, #22 AWG, 1/8” |.D.
C13, C15— 680 pF L2 — 4 Turns, #16 AWG, 1/4” 1.D.
C14,C16 — 1.0 uF, 35 V Tantalum L3 — 6 Turns, #24 AWG, 1/8” |.D.
C17 — 0.1 uF, ERIE Red Cap L4, L5 — 17 x 0.25” Microstrip Line

Board Material 0.031” Thick Teflon-Fiberglass

Figure 7. 225 to 400 MHz Broadband Test Circuit Schematic

BROADBAND DATA (Circuit, Figure 7)

10 100 1
— [ Pout=60W
8 gol— Vec=28V
) -
z =
& O Pu=60W 360
E | VCC =28V ] ————
= =]
Q4 i 40
a
(O]
2 20
0 0
200 250 300 350 400 200 250 300 350 400
f, FREQUENCY (MHz) f, FREQUENCY (MHz)
Figure 8. Power Gain versus Frequency Figure 9. Efficiency versus Frequency
MOTOROLA RF DEVICE DATA 2N6439
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I
Pout =60 W ) —=
5f— Voc=28V ~is 225MHz
o Zin
o« 275 Lo ) e RO
= 4 Pout =60 W, Vg = 28 Vi
74
% 3 FREQUENCY Zin Zo"
- 5 o e ont l é" MHz OHMS OHMS
oL = Conjugate of the optimum loag - -
2 \ | - impedance into which the device 225 0.7+/16 [ 22~1.8
\\ output operates at agiven output 275 09+j22121-/0.9
~ power, voltage and frequency. 350 22+21 f21-j0.1
1 SAX XX A AT LA TT 17 400 12+j0.6 [ 2.0+]02
200 250 300 350 400 450 05+j1.6 [ 1.9+0.9
f, FREQUENCY (MHz)
Figure 10. Input VSWR versus Frequency Figure 11. Series Equivalent Input-Output Impedance
2N6439 MOTOROLA RF DEVICE DATA

2-6



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon
High-Frequency Transistors

Designed primarily for use in high—gain, low-noise, small-signal UHF and
microwave amplifiers constructed with thick and thin—film circuits using surface

BFRO2ALT1

mount components.

« T1 suffix indicates tape and reel packaging of 3,000 units per reel.

MAXIMUM RATINGS

RF TRANSISTORS

NPN SILICON

Rating Symbol Value Unit

Collector-Emitter Voltage Vceo 15 Vdc

Coliector-Base Voltage Veso 20 Vdc

Emitter—-Base Voltage VeBo 2.0 Vdc

Collector Current — Continuous Ic 25 mAdc
Tymax 150 °C

Power Dissipation, Tgage = 75°C Pp(max) 0.273 w
Derate linearly above Tgage = 75°C @ 3.64 mW/°C

THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

Maximum Junction Temperature

Storage Temperature Tstg —55t0 +150 °C

Thermal Resistance Junction to Case Reyc 275 °C/W
DEVICE MARKING
[ BFR92ALT1 = P2 ]

CASE 318-08, STYLE 6

SO0T-23
LOW PROFILE

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

I Characteristic ] Symbol

Min

Max

Unit

Collector-Emitter Breakdown Voltage (1) V(BR)CEO
(Ic =10 mA)

Vdc

Collector-Base Breakdown Voltage V(BR)CBO

(Ic =100 pA)

20

Vdc

Emitter—Base Breakdown Voltage V(BR)EBO
(Ic = 100 pA)

2.0

Vdc

Collector Cutoff Current Iceo
(Veg=10V)

50

nA

ON CHARACTERISTICS

DC Current Gain hee
(Ic=14mA,Vce=10V)

40

Collector—Emitter Saturation Voltage (1) VeE(sat)
(Ilc=25mA, Ig =5.0 mA)

0.5

Vdc

Base—Emitter Saturation Voltage (1) VBE(sat)
(Ic=25mA, Ig =5.0 mA)

Vde

NOTE:
1. Pulse Width < 300 ps, Duty Cycle < 2.0%.

REV 7

(continued)

MOTOROLA RF DEVICE DATA

BFR92ALT1
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ELECTRICAL CHARACTERISTICS — continued (T, = 25°C unless otherwise noted)

r Characteristic | Symbol | Typ Unit
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 4.5 GHz
(lc =14 mA, Vcg =10V, f = 500 MHz)
Noise Figure NF 3.0 dB

(Vee =15V, Ig=8.0mA, Rg =50 Q, f = 500 MHz)

Capacitance-Collector to Base Ceb 0.7 pF
(Vg =10 Vdc, f = 1.0 MHz)

BFR92ALT1 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon
High-Frequency Transistors

Designed primarily for use in high—gain, low-noise, small-signal UHF and
microwave amplifiers constructed with thick and thin—film circuits using surface

mount components.

o T1 Suffix Indicates Tape and Reel Packaging of 3,000 Units per Reel.

BFRO3ALT1

RF TRANSISTORS
NPN SILICON
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 12 Vdc
Collector-Base Voltage Vego 15 Vdc
Emitter—Base Voitage VEBO 20 Vdec
Collector Current — Continuous Ic 35 mAdc
Maximum Junction Temperature Tymax 150 °C
Power Dissipation, Tease = 75°C (2) Pp(max) 0.306 w
Derate linearly above Tgage = 75°C @ 4.08 mW/°C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Storage Temperature Tstg —55 to +150 °C
Thermal Resistance Junction to Case Reyc 245 °C/W

DEVICE MARKING

CASE 318-08, STYLE 6

SOT-23
| BFR93ALT! = R2 | LOW PROFILE
ELECTRICAL CHARACTERISTICS (T =25°C unless otherwise noted)
| Characteristic I Symbol Min Max —l Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (1) V(BR)CEO 12 — Vdc
(Ic =10 mA)
Collector-Base Breakdown Voltage V(BR)CBO 15 —_ Vdc
(Ic = 10 pA)
Emitter—Base Breakdown Voltage V(eRr)EBO 2.0 — Vdc
(Ic = 100 pA)
Collector Cutoff Current (Vcg = 10 V) Iceo —_ 50 nA
Collector Cutoff Current (Vgg = 10 V) IcBo — 50 nA
ON CHARACTERISTICS
DC Current Gain (1) hege 40 — —
(Ic=30mA, Veg =5.0 V)
Collector-Emitter Saturation Voltage (1) VeE(sat) - 0.5 Vde
(Ilc =35 mA, Ig=7.0mA)
Base—Emitter Saturation Voltage (1) VBE(sat) — 1.2 Vdec
(Ic=35mA, Iz = 7.0 mA)
NOTE:
1. Pulse Width < 300 ps, Duty Cycle < 2.0%.
2. Case temperature measured on collector lead immediately adjacent to body of package.
REV 7
MOTOROLA RF DEVICE DATA BFR93ALT1
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ELECTRICAL CHARACTERISTICS — continued (T = 25°C unless otherwise noted)

r Characteristic I Symbol J Min Max Unit 4]
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 3.0 - GHz
(lc =30 mA, Vg = 5.0V, f = 500 MHz)
Noise Figure NF — 3.0 dB
(Ve =5.0V, Ic=2.0 mA, Rg =50 Q, f = 30 MHz)

BFR93ALT1
2-10
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon

High-Frequency Transistor

Designed primarily for use in high—gain, low—noise amplifier, oscillator and
mixer applications. Packaged for thick or thin film circuits using surface mount

components.

¢ T1 suffix indicates tape and reel packaging of 3,000 units per reel.

MAXIMUM RATINGS

Rating Symbol Value Unit

Collector-Emitter Voltage Vceo 15 Vdc
Collector-Base Voltage Veeo 25 Vdc
Maximum Junction Temperature Tymax 150 °C

THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation, Ta = 25°C Pp 350 mwW
Derate above 25°C (1) 2.8 mW/°C

Storage Temperature Tstg —5510 +150 °C

Thermal Resistance Junction to Ambient (1) Roua 357 °C/W

DEVICE MARKING

| BFst17LT1 =E1

]

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted.)

BFS17LT1

RF TRANSISTOR
NPN SILICON

CASE 318-08, STYLE 6
SOT-23
LOW PROFILE
(TO-236AA/AB)

L Characteristic | Symbol | Min Typ | Max T Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 10 mA) V(Br)CEO 15 — —_ Vdc
Collector-Base Breakdown Voltage (I = 100 pA) V(8r)cBO 25 —_ —_ © Vde
Collector Cutoff Current (Vo = 10 V) IceO — — 25 nA
Collector Cutoff Current (Vgg = 10 V) lcBo — — 25 nA
Emitter Cutoff Current (Vgg =4 V) leBO —_ —_ 100 HA
ON CHARACTERISTICS
DC Current Gain hrE _—
(lc=2mA,Vce=1V) 20 — 150
(Ic=25mA,Vge=1V) 20 — —
Collector-Emitter Saturation Voltage VCE(sat) — — 0.4 \
(Ic=10mA, Ig =1 mA)
Base-Emitter Saturation Voltage VBE(sat) - — 1 \
(lc=10mA, Ig=1mA)
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr GHz
(lc=2mA, Vce =5V, f =500 MHz) - 1 —
(Ilc =25mA, Vgg =5V, f = 500 MHz) - 1.3 —
Output Capacitance (Vgg = 10V, f = 1 MHz) ccB — 1 —- pF
Noise Figure (Ic =2 mA, Vgg =5V, Rg = 50 Q, f = 30 MHz) NF — 5 — dB
NOTE:
1. Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.
REV 7
MOTOROLA RF DEVICE DATA BFS17LT1
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
VHF/UHF CATV Amplifiers

... designed for broadband applications requiring low~distortion amplification.
Specifically intended for CATV/MATV market requirements. These amplifiers

CA901
CASO1A

feature ion-implanted arsenic emitter transistors and an all gold metal system.

o Specified Characteristics at Vog = 24 V, Tg = 25°C:
Frequency Range — 40 to 860 MHz

Power Gain — 17 dB Typ @ f = 40 MHz A

Noise Figure — 6.5 dB Typ @ f =500 MHz VHF/UHF

120 dBpV DIN45004B @ 860 MHz CATV/MATV
AMPLIFIERS

o All Gold Metallization for Improved Reliability

e Superior Gain, Return Loss and DC Current Stability with Temperature

CASE 714P-03, STYLE 2

(cA)
MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +14 dBm
Supply Voltage Vee 26 Vdc
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Ve = 24 V, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 - 860 MHz
Power Gain (f = 40 MHz) Pg 16.5 17 175 dB
Slope (40-860 MHz) S 0.2 0.8 1.5 dB
Gain Flatness — — — 0.6 dB
Input/Output Return Loss  f = 40—100 MHz IRL/ORL 20 — — dB
f=100-800 MHz 15 17 —
f=800-860 MHz 10/15 12/18 —
Second Order Intermodulation Distortion CA901 IMD, —_ - -60 dB
(Vout = +50 dBmV per ch.) CA901A — —_ —-64
DIN45004B (See Figure 1) f=40-400 MHz DIN 121 - - dBuVv
f = 400-860 MHz 120 - -
Noise Figure f=500 MHz NF — 6.5 7.5 dB
f =860 MHz — 7.0 8.0
Supply Current Ipc — 235 255 mA
REV 6

CA901 CA901A
2-12
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DIN

-60 dB

2

6 MHz

12 MHz

6 MHz

v

gt

Figure 1. DIN45004B Test

PIN CONFIGURATION

2 3 4 5 6 7 8 9
I17111
INPUT —— = ~ -7 — OUTPUT
———» Voc
R C2 —=Ct
11

C1,2>0.01 uF (chip)
R =110 Q, 2 Watts

Figure 2. External Connections

CA901 CA901A

MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
VHF/UHF CATV Ampilifier

... designed for broadband applications requiring low—distortion and high
output capability. Specifically intended for CATV/MATV market requirements.

CA912

These amplifiers feature ion—implanted arsenic emitter transistors and an all
gold metal system.

e Specified Characteristics at Tc = 25°C; Vgc =15V 17dB

Frequency Range — 40 to 860 MHz 40-860 MHz
Power Gain — 17 dB Typ @ f = 40 MHz VHE/UHE

Noise Figure — 7.0 dB Typ @ f = 500 MHz . CATV/MATV
123 dBuV DIN45004B @ 860 MHz AMPLIFIER

o All Gold Metallization for Improved Reliability

e Superior Gain, Return Loss and DC Current Stability with Temperature

CASE 714P-03, STYLES 2,3

MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)

Rating Symbol Value Unit
Supply Voltage Voo 18 \
RF Input Power Per Tone Pin +17 dBm
Storage Temperature Tstg —40to +100 °C
Operating Case Temperature Range Tc —20to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vg = 15 V, 75 Ohm System)
Characteristic Symbol Min Typ Max Unit
Supply Current Ibc 640 700 760 mA
Power Gain (f = 40 MHz) PG 16.5 17 17.5 dB
Bandwidth BW 40 — 860 MHz
Slope (40-860 MHz) S 0.2 0.8 15 dB
Gain Flatness FL —_ —_ 1.0 dB
Input/Output Return Loss f =40 — 100 MHz IRL/ORL 20 —_ — dB
f=100 — 800 MHz 15 17 —
f =800 — 860 MHz 10 12 —
Second Order Intermodulation Distortion IMD2 —_ —_ -67 dB
(Vo = + 50 dBmV/ch.)
DIN45004B (See Figure 1) f=40—400 MHz DIN 124 — — dBpv
f =400 - 860 MHz 123 — -
Noise Figure =500 MHz NF — 7.0 8.5 dB
f =860 MHz — 8.0 9.5
REV 7
CA912 MOTOROLA RF DEVICE DATA
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Pin Configuration

1

4 6.7 89

|||—— )

L—— Output

Input
Vee
= ¢
6 MHz 12 MHz 6 MHz C12 001 uF (chip)
Figure 2. External Connections
Figure 1. DIN45004B Test Case 714P-03, Style 3
CA912

MOTOROLA RF DEVICE DATA
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VIV | URWU LA
SEMICONDUCTOR TECHNICAL DATA

The RF Line

VHF/UHF CATV Amplifiers

Designed for broadband applications requiring low—distortion and high output
capability. Specifically intended for CATV/MATV market requirements. These
amplifiers feature ion—implanted arsenic emitter transistors and an all gold

metal system.

e Specified Characteristics at Voc =24 V, Tg = 25°C
Frequency Range — 40 to 860 MHz
Power Gain — 17 dB Typ @ f =40 MHz
Noise Figure — 7.0 dB Typ @ f = 500 Mhz
123 dBuV DIN45004B @ 860 MHz

o All Gold Metalization for Improved Reliability

o Superior Gain, Return Loss and DC Current Stability with Temperature

¢ Improved 2nd Order IMD Available (CA922A)

MAXIMUM RATINGS

CA922
CA922A

17 dB
40-860 MHz
VHF/UHF
CATV/MATV
AMPLIFIERS

CASE 714P-03, STYLE 2

Rating Symbol Value Unit
Supply Voltage Vee 26 \
RF Input Power Per Tone Pin +16 dBm
Storage Temperature Tstg —40to +100 °C
Operating Case Temperature Range Tc —20to+100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Ve = 24 V, 75 Ohm System)
Characteristic Symbol Min Typ Max Unit
Supply Current Idc — 400 440 mA
Power Gain (f = 40 MHz) PG 16.5 17 17.5 dB
Bandwidth BW 40 — 860 MHz
Slope (40 — 860 MHz) S 0.2 0.8 1.5 dB
Gain Flatness FL — — 1.0 dB
Input/Output Return Loss  f = 40—-100 MHz IRL/ORL 20 —_ — dB
f=100-800 MHz 15 17 —
f=800-860 MHz 10/13 12/15 —
Second Order Intermodulation Distortion CA922 IMD,o — — -63 dB
(Vo = +50 dBmV/ch.) CA922A — — -67 dB
DIN45004B (See Figure 1) f=40-400 MHz DIN 124 — — dBuv
f=400-860 MHz 123 — —
Noise Figure =500 MHz NF — 7.0 8.5 dB
f =860 MHz — 8.0 9.5
REV 6
CA922 CA922A MOTOROLA RF DEVICE DATA
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fﬁ dB

-60dB

T

L

6 MHz

6 MHz 12 MHz

Figure 1. DIN45004B Test

Pin Configuration

1 23 456 789
_|__|_ ‘—'Output
————— Vg

C1,22>0.01 pF (chip)
R =65 Ohms, 2 Watts

Figure 2. External Connections

CA922 CA922A
2-17
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WiV | UNYLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Wideband Linear Ampilifier

. . . designed for amplifier applications in 50 ohm systems requiring wide
bandwidth, low noise and low distortion. This hybrid provides excellent gain
stability with temperature and linear amplification as a result of the push—pull
circuit design.

¢ Specified Characteristics-at Vgc = 24 V, Tc = 25°C:

e Frequency Range — 10 to 450 MHz
Output Power — 1 W Typ @ 1 dB Compression, f = 200 MHz
Power Gain — 34 dB Typ @ f =50 MHz
PEP — 400 mW Typ @ —-32 dB IMD
Noise Figure — 5 dB Max @ f = 300 MHz

e All Gold Metallization for Improved Reliability

MAXIMUM RATINGS

CA2810C

34 dB
10-450 MHz
800 mWATT
WIDEBAND

LINEAR AMPLIFIER

Rating Symbol Value Unit
DC Supply Voltage Vee 28 Vdc
RF Power Input Pin +5 dBm
- CASE 714F-03, STYLE 1
(o] Te 1 T —20to +1 ° ’
perating Case Temperature Range c 0 to +100 C [CA (POS. SUPPLY)]
Storage Temperature Range Tstg —40to +100 °C

ELECTRICAL CHARACTERISTICS (T = 25°C, Vg = 24 V, 50 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 10 - 450 MHz
Gain Flatness (f = 10—450 MHz) FL — — +1.5 dB
Power Gain (f = 50 MHz) Pag 33 34 35 dB
Noise Figure, Boradband (f = 300 MHz) NF — —_ 5 dB
Power Output — 1 dB Compression (f = 200 MHz) Po1 dB 800 1000 — mwW
Third Order Intercept (See Figure 10, f{ = 300 MHz) ITO — 43 — dBm
Input/Output VSWR (f = 10—-450 MHz) VSWR —_ —_ 21 —
Second Harmonic Distortion dso - -55 —-45 dB
(Po = 100 mW, fo = 10—300 MHz)
Reverse Isolation (f = 10—-450 MHz) — — 40 —_ dB
Peak Envelope Power PEP — 400 — mwW
(Two Tone Distortion Test — See Figure 10)
(f=10-450 MHz @ -32 dB IMD)
Supply Current lcc 270 310 330 mA
CA2810C MOTOROLA RF DEVICE DATA
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PG, POWER GAIN (dB)

Po1dB, POWER OUTPUT (dBm)

ITO, 3RD ORDER INTERCEPT POINT (dBm)

TYPICAL CHARACTERISTICS

355

35.0

345 // 7 7

34.0 - A
e - ‘\
335 |* 3
v To=25°C
33.0 I
----- 15V
325 24V —
——— 28V
32.0 | |
0 100 200 300 400 500 600 700

f, FREQUENCY (MHz)

Figure 1. Power Gain versus Voltage

32 /"F'\
-——”
30 == NG
28 N
Tg =25°C
2 !
----- 15V
o 24V _|
PR L } ——— 28V
PR R .
2 0
)
.
20
18
100 200 300 400 500 600 700

f, FREQUENCY (MHz)

Figure 3. 1 dB Compression versus Voltage

45
-
43 <
—
4 ™
39
Tg=25°C
37 4l
35 [==—efem———l———————— """ " 15V —
. 24V
. ——— 8V
33 : ’ J
A}
31 >
0 100 200 300 400 500 600 700

f, FREQUENCY (MHz)

Figure 5. Third Order Intercept versus Voltage

AGAIN (dB)

f, FREQUENCY (MHz)

T T T T T T
(RELATIVE TO FREQUENCY RESPONSE AT 25°C)
WELES

e ‘ A
- (d N —
rd g Al
A~
Voo =28V
|
----- -40°C
— +100°C ]
0 100 200 300 400 500 600 700

Figure 2. Relative Power Gain versus Temperature

NF, NOISE FIGURE (dB)

PEP, POWER (dBm)

6.5

6.0

5.5

5.0

45

4.0

35

3.0

32

30

28

26

2

22

20
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s
- ’ - 0
,j"/—' To=25°
/ P T
Pl || eeeee 15V
P 24V —
——— 28V
| ]
0 100 200 300 400 500 600 700
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Figure 4. Noise Figure versus Voltage
. e e Y
— N
\ ~ N\
To - 25°C
.- ----- 15V
ocf==-7 24V
s ~ ——— 28 V _‘
]
.
A}
.
100 200 300 400 500 600 700

Figure 6. Peak Envelope Power versus Voltage
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Figure 7. Second Harmonic Distortion versus Voltage

Biased at 24 Voits

DELAY (ns)

’____’——f—"

S "
Voo =24V
To=25°C
0 100 200 300 400 500 600 700

f, FREQUENCY (MHz)

Figure 8. Group Delay versus Frequency

T =25°C Zo =50Q

Frequency S11 s21 S12 S22

(MHz) Mag Ang Mag Ang Mag Ang Mag Ang
10 -13.8 35 34.2 -145 —46 -131 -13.5 8.2

50 -16.0 -3.0 342 150 —47 -172 -18.5 4.6
100 -14.4 -14 34.4 88 —48 102 -14.5 -9.2
200 -13.2 -50 34.6 2 —42 35 -13.2 -80
300 -13.9 =79 35.0 -80 —-46 65 -16.7 -49

400 -141 -115 35.0 -80 —-48 —-44 -14.2 1
450 -16.2 -122 34.6 120 -53 -82 -13.8 —-46

Magnitude in dB, Phase Angle in degrees.
Table 1. S-Parameters
Po—1———T————
PIN CONFIGURATION IMD

1234
!NF’UT————I E
2

Ve =

Figure 9. External Connections

ITO=Po +IMD/2 @ IMD > 60 dB
PEP=4xPo @ IMD =-32 dB

Figure 10. Intermodulation Test

CA2810C
2-20
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Wideband Linear Amplifier

Designed for amplifier applications in 50 to 100 ohm systems requiring wide
bandwidth, low noise and low distortion. This hybrid provides excellent gain
stability with temperature and linear amplification as a result of the push—pull
circuit design.

o Specified Characteristics at Vog =24 V, Tg = 25°C:
Frequency Range — 0.35 to 400 MHz
Output Power — 1000 mW Typ @ 1 dB Compression, f = 200 MHz
Power Gain — 18.5 dB Typ @ f = 50 MHz
PEP — 1000 mW Typ @ —32 dB IMD, f = 200 MHz
Noise Figure — 5 dB Typ @ f = 200 MHz
ITO — 47 dBm Typ @ f= 150 MHz

o All Gold Metallization for Improved Reliability
¢ Unconditional Stability Under All Load Conditions

CA2818C

18.5dB

0.35-400 MHz
1000 mWATT
WIDEBAND
LINEAR AMPLIFIER

MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage Vee 28 Vde
RF Power Input Pin +14 dBm
Operating Case Temperature Range Tc —20to +100 °C c‘[\gi Zl:gg_o:l,ls;:;)l]z 1
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vg = 24 V, 50 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 0.35 — 400 MHz
Gain Flatness (f = 0.35-400 MHz) FL - +0.5 +1 dB
Power Gain (f = 50 MHz) Pg 17.75 185 19.25 dB
Noise Figure, Broadband (f =200 MHz) NF — 5 6 dB
Power Output — 1 dB Compression (f = 200 MHz) Po 1aB 800 1000 —_ mwW
Third Order Intercept (See Figure 10, f; = 200 MHz) ITO 43 45 — dBm
Input/Output VSWR (f = 0.35—400 MHz) VSWR — 1.7:1 21 —
Second Harmonic Distortion (P, = 100 mW)  foy = 0.35-200 MHz dso — -65 -60 dB
foy = 200—400 MHz — - -50
Peak Envelope Power (Two Tone Distortion Test — See Figure 10) PEP 600 800 — mW
f=0.35-200 MHz @ ~32 dB IMD
f=200-400 MHz @ —-32 dB IMD
Supply Current lcc 190 205 220 mA
REV 1
MOTOROLA RF DEVICE DATA CA2818C
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TYPICAL CHARACTERISTICS
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Figure 1. Power Gain versus Voltage Figure 4. Noise Figure versus Voltage
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Figure 2. Relative Power Gain Figure 5. Third Order Intercept
versus Temperature versus Voltage
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Figure 7. Second Harmonic Distortion versus Voltage Figure 8. Group Delay versus Frequency

Biased at 24 Volts T=25°C Zo =50Q
Frequency S11 s21 S12 S22

(MHz2) Mag Ang Mag Ang Mag Ang Mag Ang
0.35 -17.0 18.7 18.4 7.4 —-24.1 -169 -16.4 1.1
1 -17.3 10.7 18.6 3.4 -24.0 -175 -16.7 6.5

50 -16.3 -7.6 18.7 -38.8 -23.9 145 -17.0 -38.8

100 -15.6 -15.1 18.5 -70.1 —24.1 117 -18.4 —-65.9

200 -14.0 -47.3 18.3 -149 -24.8 47.9 -20.6 -101

300 -14.1 -85 18.1 135 -25.3 -15 -16.6 —-142

400 -18.0 -137 17.4 58 -25.9 -84.3 —14.2 134

Magnitude in dB, Phase Angle in degrees.

Table 1. S—Parameters

Po—1——"—"7T—""r "
PIN CONFIGURATION IMD
1 23456789 —— —_— PN
INPUT — E E [ OUTPUT /\ I\
= ,_:_L fy f 21,11
| i ITO=Po+IMD/2 @ IMD > 60 dB
Voo = PEP=4xPo @ IMD =-32dB
Figure 9. Functional Schematic Figure 10. Intermodulation Test
MOTOROLA RF DEVICE DATA CA2818C
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Wideband Linear Amplifiers

... designed for amplifier applications in 50 to 100 ohm systems requiring wide
bandwidth, low noise and low distortion. This hybrid provides excellent gain
stability with temperature and linear amplification as a result of the push—pull
circuit design.
o Specified Characteristics at Voo =24 V, Tg = 25°C:

Frequency Range — 5 to 200 MHz

Output Power — 800 mW Typ @ 1 dB Compression, f = 200 MHz

Power Gain — 34.5 dB Typ @ f = 100 MHz

PEP — 800 mW Typ @ —-32 dB IMD

Noise Figure — 4.7 dB Typ @ f = 200 MHz

ITO — 46 dBm @ f = 200 MHz

e All Gold Metallization for Improved Reliability
e Unconditional Stability Under All Load Conditions

MAXIMUM RATINGS

CA2830C

34.5dB
5-200 MHz
800 mWATT
WIDEBAND
LINEAR AMPLIFIERS

Rating Symbol Value Unit
DC Supply Voltage Vee 28 Vdc
RF Power Input Pin +5 dBm CASE 714F—03, STYLE 1
Operating Case Temperature Range T -20to +100 °C (CA)
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vg = 24 V, 50 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 5 — 200 MHz
Gain Flatness (f = 5—-200 MHz) — — +0.5 +1 dB
Power Gain (f = 100 MHz) Pg 33.5 34.5 35.5 dB
Noise Figure, Broadband (f = 200 MHz) NF — 4.7 5.5 dB
Power Output — 1 dB Compression Po 148 630 800 — mw
(f=5-200 MHz)
Power Output — 1 dB Compression Po 148 1000 1260 — mw
(f = 5~200 MHz, Vo = 28 V)
Third Order Intercept (See Figure 10, f; = 200 MHz) ITO 44 46 —_ dBm
Input/Output VSWR (f = 5—-200 MHz) VSWR — 1.5:1 2:1 —_
Second Harmonic Distortion dso — -60 -50 dB
(Tone at 100 mW, fopy = 150 MHz)
Peak Envelope Power PEP 6oU 800 — mwW
(Two Tone Distortion Test — See Figure 10)
(f=5-200 MHz @ —32 dB IMD)
Supply Current lcc 270 300 330 mA
REV 1
CA2830C MOTOROLA RF DEVICE DATA
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TYPICAL CHARACTERISTICS
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Figure 1. Power Gain versus Frequency
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Figure 4. Noise Figure versus Voltage
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Figure 6. Peak Envelope Power
versus Voltage

MOTOROLA RF DEVICE DATA
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5 = 22
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= cc =
g 24V »
2 28V — —
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0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
f, HARMONIC FREQUENCY (MHz) f, FREQUENCY (MHz)
Figure 7. Second Harmonic Distortion versus Voltage Figure 8. Group Delay versus Frequency
Biased at 24 Voits T =25°C Zo =50Q
Frequency S11 S21 S12 S22
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang
5 -18.3 66.2 34.6 15.2 -47.0 17.7 -9.8 87.4
10 -19.3 45.5 34.6 -0.6 —47.0 2.3 -14.5 76.8
50 -15.6 35.0 34.2 -56.7 —47.5 -30.3 -12.6 45.0
100 -13.2 34.4 33.9 -114 —47.9 —62.9 -10.8 10.7
200 -11.1 30.1 33.5 134 —48.3 -128 -14.9 -42.6

Magnitude in dB, Phase Angle in degrees.

Table 1. S-Parameters

PIN CONFIGURATION

1 23456789

INPUT——J E OUTPUT
= J = A
l ) 2f41
0.01 uF
J I IMD
Voo = ITO = Py + 75 @ IMD > 60dB
PEP = 4X Po @ IMD =-32dB
Figure 9. External Connections Figure 10. intermodulation Test
CA2830C MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line :
Wideband Linear Amplifier

... designed for amplifier applications in 50 to 100 ohm systems requiring wide
bandwidth, low noise and low distortion. This hybrid provides excellent gain
stability with temperature and linear amplification as a result of the push—pull
circuit design.
¢ Specified Characteristics at Vg =28 V, Tg = 25°C:

Frequency Range — 1 to 200 MHz

Output Power — 1580 mW Typ @ 1 dB Compression, f = 200 MHz

Power Gain — 35.5 dB Typ @ f = 100 MHz

PEP — 900 mW Typ @ —-32 dB IMD

Noise Figure — 5 dB Typ @ f = 200 MHz

ITO — 47 dBm @ f = 200 MHz

¢ All Gold Metallization for Improved Reliability
¢ Unconditional Stability Under All Load Conditions

MAXIMUM RATINGS

CA2832C

35.5dB

1-200 MHz
1.6 WATT
WIDEBAND
LINEAR AMPLIFIER

Rating Symbol Value Unit
DC Supply Voltage Vee 30 Vdc
RF Power Input Pin +5 dBm
Operating Case Temperature Range . Te —20to +90 °C c"[\g’f Z;g';_osal’jsga‘)? 1
Storage Temperature Range Tstg —40to +100 °C

ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Ve = 28 V, 50 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1 — 200 MHz
Gain Flatness (f = 1-200 MHz) — — +0.5 +1 dB
Power Gain (f = 100 MHz) Pa 34 355 37 dB
Noise Figure, Broadband (f = 200 MiHz) NF — 5 6 daB
Power Output — 1 dB Compression (f = 1-200 MHz) Po 1dB 1260 1580 —_ mwW
Power Output — 1 dB Compression (f = 150 MHz) Po 108 — 2000 — mwW
Third Order Intercept (See Figure 10, f; = 200 MHz) ITO 45 47 — dBm
Input/Output VSWR (f = 1-200 MHz) ) VSWR — 1.5:1 2:1 —
Second Harmonic Distortion (P, = 100 mW, foy = 150 MHz) dso — =70 -60 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 10) PEP —_ 900 — mwW
(f=1-200 MHz @ -32 dB IMD)
Supply Current ‘ Icc 400 435 470 mA
MOTOROLA RF DEVICE DATA CA2832C

2-27




TYPICAL CHARACTERISTICS
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Figure 7. Second Harmonic Distortion versus Voltage

Biased at 28 Volts

DELAY (ns)

|

Voo =28V
Tc=25C

0 100 200 300 400 500 600 700

f, FREQUENCY (MHz)

Figure 8. Group Delay versus Frequency

Tc=25°C Zo =50Q

Frequehcy s11 s21 s12 $22
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang
1 -16.7 64 36.0 23.3 ~42 -5.2 -12.9 73
10 -21.5 21 36.2 -84 -47 -1.4 -21.9 28
50 -18.5 6.8 35.9 -56 -44 2.8 -17.9 -10
100 -16.9 -1.8 35.7 -103 —-46 -68 -15.7 —48
200 -12.9 -18 34.7 145 ~49 -98 -14.9 115

Magnitude in dB, Phase Angle in degrees.

PIN CONFIGURATION

Table 1. S-Parameters

1

-

8

INPUT ———J

23456

Y

L

Voo

Tee

9
L

0.01 uF

Figure 9. External Connections

OUTPUT

ITO=Po+IMD/2 @ IMD > 60 dB
PEP=4xPo @ IMD =-32 dB

Figure 10. Intermodulation Test

MOTOROLA RF DEVICE DATA

CA2832C
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Wideband Linear Amplifier CA2842C

.. . designed for amplifier applications in 50 to 100 ohm systems requiring wide
bandwidth, low noise and low distortion. This hybrid provides excellent gain

stability with temperature and linear amplification as a result of the push—pull

circuit design.

o Specified Characteristics at Voc = 24 V, Tg = 25°C: 22 dB
Frequency Range — 10—400 MHz 10-400 MHz
Output Power — 1580 mW Typ @ 1 dB Compression, f = 200 MHz, 1.2 WATTS
Voo =28V WIDEBAND
Power Gain — 22 dB Typ @ f = 100 MHz LINEAR AMPLIFIER

PEP — 650 mW Min @ —-32 dB IMD

Noise Figure — 4 dB Typ @ f = 100 MHz

ITO — 46 dBm @ f = 300 MHz
o All Gold Metallization for Improved Reliability
e Unconditional Stability Under All Load Conditions

MAXIMUM RATINGS

Rating Symbol Value Unit
DC Supply Voltage Vee 28 Vdc
RF Power Input Pin +14 dBm
Operating Case Temperature Range Tc —-20to +100 °C c‘[\gi Z;g’;‘osﬁsgz\l(‘; 1
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Ve = 24 V, 50 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 10 — 400 MHz
Gain Flatness (f = 10—400 MHz) — — +0.5 +1 dB
Power Gain (f = 100 MHz) Pg 21 22 23 dB
Noise Figure, Broadband (f = 100 MHz) NF — 4 5 dB
Power Output — 1 dB Compression Pot aB 1260 1580 e mwW
(f = 10-200 MHz, Vg =28 V)
Power Output — 1 dB Compression Pot a8 630 — - mwW
(f =200-400 MHz, Vcc = 28 V)
Third Order Intercept ITO 42 44 -_— dBm
(See Figure 10, f; = 10—400 MHz, See Fig. 10)
Input/Output VSWR  (f = 10-400 MHz) VSWR — 1.3:1 1.5:1 —
Second Harmonic Distortion dso — — -50 dB
(Po =100 mW, foy = 300 MHz)
Peak Envelope Power PEP 650 1000 — mw

(Two Tone Distortion Test — See Figure 10)
(f =200 MHz @ -32 dB IMD)

Supply Current lcc 200 230 250 mA

CA2842C MOTOROLA RF DEVICE DATA
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TYPICAL CHARACTERISTICS
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Biased at 24 Volts
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Figure 8. Group Delay versus Frequency

Tec =25°C Zo =50Q

Frequency s11 S21 s12 §22
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang
10 -15.8 62 22.8 -168 =27 15 -20.2 29
50 -26.5 20 225 146 -27 -25 -24 15
100 -25.5 25 225 111 -27.5 -56 -22.5 -16
200 -20.5 -7 225 26 -27.9 -117 —-18.1 -73
300 -17.2 -48 225 -51 -28.5 -170 -16.5 -125
400 -18.8 -129 22.4 -126 —-28.3 114 -22.5 156
Magnitude in dB, Phase Angle in degrees.
Table 1. S-Parameters
Po—T ———T—""—"1——
PIN CONFIGURATION
IMD
1 23456789
INPUT ———-‘I E E ; OUTPUT 'A——_ _K
= J =
| f4 fa 2f-f1
) I 0.01 uF
Ve = ITO=Po+IMD/2 @ IMD > 60 dB

Figure 9. External Connections

PEP=4xPo @ IMD=-32dB

Figure 10. Intermodulation Test

CA2842C
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
450 MHz CATV

Feedforward Amplifier MFF124B

Designed for broadband applications requiring low—distortion amplification.
Specifically intended for CATV market requirements. Two hybrid amplifiers

along with couplers and delay lines are packaged together to provide extremely

low distortion products at conventional CATV amplifier output levels. 40_2:533 Hz

¢ Specifically Designed to Provide Improved Performance in 450 MHz CATV Applications 60-~CHANNEL

¢ Distortion Components Reduced more than 20 dB from Conventional CATV Hybrid CATV
Amplifiers FEEDFORWARD

" AMPLIFIER
¢ Specified for 60—~Channel Performance

o Fully Shielded Metal Package

MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee 28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
CASE 825A-03, STYLE 2
Storage Temperature Range Tstg —-40to +100 °C
ELECTRICAL CHARACTERISTICS (Vg =24V, Tg = 50°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 550 MHz
Power Gain — 50 MHz Gp 23.4 24 24.6 dB
Slope S +0.2 — +1.4 dB
Gain Flatness - —_ — +0.2 dB
Return Loss — Input ~ (f = 40-450 MHz) IRL 18 - — dB
Return Loss — Output  (f = 40~450 MHz) ORL 18 — — dB
Second Order Intermodulation Distortion IMD — — -80 dB
(Vout = +50 dBmV per ch., ch. A, H2, H22)
Cross Modulation Distortion XMDgo dB
(Vout = 46 dBmV per ch., ch. 2, 60~channels) — -80 —_
(Vout = 46 dBmV per ch., ch. 2, —, H22) - — -75
Composite Triple Beat CcTB dB
(Vout = 46 dBmV per ch., ch. 2, 60—-channels) —_ -85 —
(Vout = 46 dBmV per ch., ch. 2, —, H22) —_ — =79
Noise Figure (f = 50 MHz) NF —_ —_ 9 daB
(f = 450 MHz) — — 10
DC Current Ibc — 660 725 mA
REV 1
MOTOROLA RF DEVICE DATA MFF124B

2-33



PERFORMANCE DERATE versus TEMPERATURE (TYP)
Symbol Characteristics Test Conditions ~20 +80°C —20 +100°C
G Gain 50 MHz +0.5 dB +0.6 dB

CIRCUITRY BLOCK DIAGRAM

Y'Y Y\ /\ o)

MAIN out
N " iERROR
N
— D |
PERFORMANCE MEASUREMENT
Motorola test fixture: P/N FF124BTF is necessary for
accurate measurement.
MFF124B MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
550 MHz CATV
Feedforward Amplifier MFF224B

Designed for broadband applications requiring low—distortion amplification.
Specifically intended for CATV market requirements. Two hybrid amplifiers

along with couplers and delay lines are packaged together to provide extremely

low distortion products at conventional CATV amplifier output levels. 0 Z:SSBMH
o Specifically Designed to Provide Improved Performance in 550 MHz CATV Applications 77-CH ANNEZL
e Distortion Components Reduced more than 20 dB from Conventional CATV Hybrid CATV
Amplifiers FEEDFORWARD
AMPLIFIER

e Specified for 77-Channel Performance

¢ Fully Shielded Metal Package

MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee 28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
CASE 825A-03, STYLE 2
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (Vg =24V, Tg = 50°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 550 MHz
Power Gain — 50 MHz Gp 23.4 24 24.6 dB
Slope S +0.2 — +1.8 dB
Gain Flatness —_ - — +0.25 dB
Return Loss — Input  (f = 40—-550 MHz) IRL 18 — —_ dB
Return Loss — Output (f = 40-550 MHz) ORL 18 — — dB
Second Order Intermodulation Distortion IMD -_ —_ -80 dB
(Vout = +50 dBmV per ch., ch. A, H2, H22)
Cross Modulation Distortion XMD77 dB
(Vout = 44 dBmV per ch., ch. 2, 77—channels) — -80 —
(Vout = 44 dBmV per ch., ch. 2, —, H39) — —_ -70
Composite Triple Beat CTB dB
(Vout = 44 dBmV per ch., ch. 2, 77—channels) - -85 —
(Vout = 44 dBmV per ch., ch. 2, —, H39) — — -75
Noise Figure (f = 50 MHz) NF — —_ 9 dB
(f = 550 MHz) - — 1
DC Current Ibc — 660 725 mA
REV 1
MOTOROLA RF DEVICE DATA MFF224B
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PERFORMANCE DERATE versus TEMPERATURE (TYP)

Symbol Characteristics Test Conditions -20 +80°C -20 +100°C
G Gain 50 MHz +0.5 dB +0.6 dB
CIRCUITRY BLOCK DIAGRAM
'l> ) e Q o
MAIN > ouT
ERROR
LYY YN\
1\ O e
PERFORMANCE MEASUREMENT
Motorola test fixture: P/N FF124BTF is necessary for
accurate measurement.
MFF224B MOTOROLA RF DEVICE DATA
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF Line
600 MHz CATV

Feedforward Amplifier

Designed for broadband applications requiring low—distortion amplification.
Specifically intended for CATV market requirements. Two hybrid amplifiers
along with couplers and delay lines are packaged together to provide extremely

low distortion products at conventional CATV amplifier output levels.

¢ Specifically Designed to Provide Improved Performance in 600 MHz CATV Applications
e Distortion Components Reduced more than 20 dB from Conventional CATV Hybrid

Amplifiers

o Specified for 85—-Channel Performance

o Fully Shielded Metal Package

MAXIMUM RATINGS

MFF324B

24 dB
40-600 MHz
85-CHANNEL
CATV
FEEDFORWARD
AMPLIFIER

Rating Symbol Value Unit
Supply Voltage Vee 28 \
RF Input Power Pin +55 dBmV
Storage Temperature Range Tstg —40to +100 °C CASE 825A-03, STYLE 2
Operating Case Temperature Range Tc —20to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C, V¢ = 24 V, 75 Q System)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 600 MHz
Power Gain — 50 MHz Gp 23.4 24 24.6 dB
Slope S +0.4 — +2.0 dB
Gain Flatness - — — +0.25 dB
Return Loss — Input IRL 18 —_ —_ dB
Return Loss — Output ORL 18 — — dB
Cross Modulation Distortion XMDgs —_— — —-68 dB
(Vout = +44 dBmV per ch., ch. 2, —, H47)
Composite Triple Beat CTBgs — — -73 dB
(Vout = +44 dBmV per ch., ch. 2, —, H47)
Noise Figure (f = 50 MHz) NF —_ — 9.0 dB
(f = 600 MHz) -—_ — 12.5
DC Current Ioc — 660 725 mA
PERFORMANCE DERATE versus TEMPERATURE (TYP)
Symbol Characteristics Test Conditions ~20 + 80°C ~20 + 100°C
AGp Change in Gain w/Temp. 50 MHz +0.5dB +0.6 dB
REV 1
MOTOROLA RF DEVICE DATA MFF324B
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MAIN AMP.

0
OUTPUT

INPUT

N
N\ P
ERROR AMP.
PERFORMANCE MEASUREMENT
Motorola test fixture: P/N FF124BTF is necessary for accurate measurement.

Figure 1. Block Diagram of Circuit

MFF324B MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
750 MHz CATV
Feedforward Amplifier

Designed for broadband applications requiring low—distortion amplification.

MFF424B

Specifically intended for CATV market requirements. Two hybrid amplifiers

along with couplers and delay lines are packaged together to provide extremely

low distortion products at conventional CATV amplifier output levels. 24 dB

« Specifically Designed to Provide Improved Performance in 750 MHz CATV Applications 40-750 MHz

¢ Distortion Components Reduced more than 20 dB from Conventional CATV Hybrid CAT:I“SECEPI!)I:‘:':)'::I:I—ARD
Amplifiers o AMPLIFIER

e Specified for 110 Channel Performance

» Fully Shielded Metal Package

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee 28 \
RF Input Power Pin +55 dBmV
Storage Temperature Range Tstg —40to +100 °C CASE 825A-03, STYLE 2
Operating Case Temperature Range Tc —20to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C, Vg =24 V, 75 Q System)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 750 MHz
Power Gain — 50 MHz Gp 23.4 24 24.6 dB
Slope S +0.4 +0.9 +1.4 dB
Gain Flatness — — — +0.3 dB
Return Loss — Input IRL 18 — — dB
Return Loss — Output ORL 18 — — dB
Composite Triple Beat
(Vout = +44 dBmV at ch. 2 to ch. M73) CTB110 flat — —_ -68 dB
(9 dB Up slope, Vot = +46 dBmV at ch. M73) CTBq10 slope -— -70 —
Composite Second Order Beat
(Vout = +44 dBmV at ch. 2 to ch. M73) CSOq1p flat — — -70 dB
(9 dB Up slope, Vot = +46 dBmV at ch. M73) CS041¢ slope —_ =72 —
Noise Figure g : ?goM’\I/-llé)z) NF _ _ 193:% dB
DC Current Ibc — 660 725 mA
PERFORMANCE DERATE versus TEMPERATURE (TYP)
Symbol Characteristic Test Conditions -20 + 80°C —-20 + 100°C
AGp Change in Gain w/Temp. 50 MHz +0.5dB +0.6 dB
REV 2
MOTOROLA RF DEVICE DATA MFF424B
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MAIN AMP.

'\
|

-0
OUTPUT

INPUT

N
o1

ERROR AMP.

PERFORMANCE MEASUREMENT
Motorola test fixture: P/N FF124BTF is necessary for accurate measurement.

Figure 1. Block Diagram of Circuit

MFF424B MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
860 MHz CATV MFF524B
Feedforward Amplifier

Designed for broadband applications requiring low—distortion amplification.

Specifically intended for CATV market requirements. Two hybrid amplifiers

along with couplers and delay lines are packaged together to provide extremely

low distortion products at conventional CATV amplifier output levels. " 2:633M "
- z
o Specifically Designed to Provide Improved Performance in 860 MHz CATV Applications 128 CHANNEL
¢ Distortion Components Reduced more than 20 dB from Conventional CATV Hybrid CATV FEEDFORWARD
Amplifiers AMPLIFIER

¢ Specified for 128 Channel Performance

¢ Fully Shielded Metal Package

MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage Vee 28 \
RF Input Power Pin +55 dBmV CASE 825A-03, STYLE 2
Storage Temperature Range Tstg —40to +100 °C
Operating Case Temperature Range Tc —20to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C, Vg = 24 V, 75 Q System)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 - 860 MHz
Power Gain — 50 MHz Gp 234 24 24.6 dB
Slope S +0.4 +1 +1.6 dB
Gain Flatness — — — +0.3 dB
Return Loss — Input f =50 ~750 MHz IRL 18 —_ — dB
f=750 - 860 MHz 16 -_ —
Return Loss — Output f=50-750 MHz ORL 18 — — dB
f=750 - 860 MHz 16 - —
Composite Triple Beat (1)

(Vout = +44 dBmV at ch. 2, 55.25 MHz to ch. M90, 853.25 MHz) CTBg flat — -70 -66 dB
Composite Second Order Beat (1)

(Vout = +44 dBmV at ch. 2, 55.25 MHz to ch. M90, 853.25 MHz) CSO1g flat — =73 -68 dB
DIN45004B (See Figure 2) DIN —_ 130 — dBuv
Noise Figure g : ggoMn;E)z) NF _ _ 195% dB
DC Current Ibc — 660 725 mA

PERFORMANCE DERATE versus TEMPERATURE (TYP)

Symbol Characteristic Test Conditions -20 + 80°C —-20 +100°C
AGp Change in Gain w/Temp. 50 MHz +0.5dB +0.6 dB
MOTOROLA RF DEVICE DATA MFF524B
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MAIN AMP.

D
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INPUT

N

N\ |

ERROR AMP.

PERFORMANCE MEASUREMENT
Motorola test fixture: P/N FF124BTF is necessary for accurate measurement.

Figure 1

. Block Diagram of Circuit

-60dB

™

6 MHz

12 MHz 6 MHz

Figure 2. DIN45004B Test

O
OUTPUT

MFF524B
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

i MHL8015
The RF Line :
UHF Linear Amplifier MHL8018

Designed for linear amplifier applications in 50 ohm systems requiring wide

bandwidth, low noise, and low distortion. Internal DC blocking on RF ports

reduces external component count and related circuit area. This hybrid utilizes 400 mW, 18.5 dB

push~—pull circuit design. 40-1000 MHz

« Supply Voltage: 15 Vdc (MHL8015) LINEAR AMPLIFIERS
28 Vdc (MHL8018)

o Third Order Intercept: 38 dBm Typ

o Power Gain: 18.5 dB Typ (@ f = 900 MHz)
o Excellent Phase Linearity and Group Delay Characteristics
e 50 Ohm Input/Output Impedances

CASE 448-02
MHL8015, STYLE 2
MHL8018, STYLE 1

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

Rating Symbol Value Unit
DC Supply Voltage MHL8015 Vee 18 Vde
MHL8018 32
RF Input Power Pin +14 dBm
Storage Temperature Range Tstg -40to +100 °C
Operating Case Temperature Range Tec —20to +100 °C
ELECTRICAL CHARACTERISTICS (T = +25°C; Vg = 15 Vdc (MHL8015), 28 Vdc (MHL8018); 50 Q System)
Characteristic Symbol Min Typ Max Unit
Supply Current MHL8015 Inc —_ 380 410 mA
MHL8018 - 210 240
Power Gain (f = 900 MHz) Pa 175 18.5 19.5 dB
Gain Flatness (f = 40—-1000 MHz) FL — 1.0 2.0 dB
Power Output @ 1 dB Comp. (f = 900 MHz) Pout 1 dB 25 | 26 — dBm
Third Order Intercept (f1 = 879 MHz, f2 = 884 MHz) ITO 37 38 -_— dBm
Input/Output VSWR (f = 40-900 MHz) VSWR — — 2.0:1
(f = 900~ 1000 MHz) —_ — 2.6:1
Noise Figure, Broadband (f = 500 MHz) NF — 6.5 8.0 dB
(f= 1000 MHz) —_ 7.5 9.0
Second Harmonic Distortion (P, = 100 mW, fay = 1000 MHz) dso —_ -50 -40 dB
Second Order Intermodulation Distortion M2 — — -60 dB
(Po =2.75 dBm, f; = 373 MHz, 5 = 450 MHz)
Intermodulation Distortion, 3 Tone (f = 860 MHz, Pgync = 200 mW) IM3 - -60 — dB
REV 1
MOTOROLA RF DEVICE DATA MHL8015 MHL8018
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PIN CONFIGURATION

1 2 3 4 5
] OUTPUT
INPUT >
>
e =t Vee
L
C120.01 puF (CHIP)
Figure 1. MHL8015 External Connections
(Case 448-02, Style 2)
PIN CONFIGURATION
1 2 3 4 5
| OUTPUT
INPUT >
R1 >
C1
1 I :E c2 Vee
C1,C220.01 uF (CHIP)
R1=200Q, 1 WATT
Figure 2. MHL8018 External Connections
(Case 448-02, Style 1)
MHL8015 MHL8018 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

' MHL8115
The RF Line
UHF Linear Amplifier MHL8118

Designed for linear amplifier applications in 50 Ohm systems requiring wide

bandwidth, low noise, and low distortion. Internal DC blocking on RF ports
reduces external component count and related circuit area. This hybrid utilizes

N . 1W,17.5dB
push-—pull circuit design. 50—1000 MHz
* Supply Voltage: 15 Vdc (MHL8115) LINEAR AMPLIFIERS

28 Vdc (MHL8118)
e Third Order Intercept: 41.5 dBm Typ

e Power Gain: 17.5 dB Typ (@ 900 MHz)
o Excellent Phase Linearity and Group Delay Characteristics
e 50 Ohm Input/Output Impedances

CASE 448-02
MHL8115, STYLE 2
MHL8118, STYLE 1

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

Rating Symbol Value Unit
DC Supply Voltage MHL8115 Vee 18 Vdc
MHL8118 32
RF Input Power Pin +20 dBm
Storage Temperature Range Tstg —40to +100 °C
Operating Case Temperature Range Tc —20to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = +25°C; V¢ = 15 Vdc (MHL8115), 28 Vdc (MHL8118); 50 Q System)
Characteristic Symbol Min Typ Max Unit
Supply Current MHL8115 Ibc — 700 760 mA
MHL8118 — 400 440
Power Gain (f = 900 MHz) Pa 16.5 17.5 — dB
Gain Flatness (f = 50—-1000 MHz) FL — 1.0 2.0 dB
Power Output @ 1 dB Comp. (f = 900 MHz) Pout 1 dB 29 30 — dBm
Third Order Intercept (f1 = 879 MHz, {2 = 884 MHz) ITO 40.5 41.5 — dBm
Input/Output VSWR (f =50-900 MHz) VSWR — — 2.0:1
(f = 900—1000 MHz) — — 2.6:1
Noise Figure, Broadband (f = 500 MHz) NF — 75 8.5 dB
(f = 1000 MHz) —_ 8.5 9.5
Second Harmonic Distortion (P, = 100 mW, foy = 1000 MHz) dso — -55 -45 dB
Second Order Intermodulation Distortion M2 — -65 -60 dB
(Po = 2.75 dBm, f; = 373 MHz, f, = 450 MHz)
Intermodulation Distortion, 3 Tone (f = 860 MHz, Pgync = 200 mW) IM3 — -60 — dB
REV 1
MOTOROLA RF DEVICE DATA MHL8115 MHL.8118
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PIN CONFIGURATION

l OUTPUT
INPUT

-t Voo

C120.01 uF (CHIP)

Figure 1. MHL8115 External Connections
(Case 448-02, Style 2)

PIN CONFIGURATION

| OUTPUT
INPUT

c2 Vee

C1, €22 0.01 uF (CHIP)
R1=90Q, 3 WATTS

Figure 2. MHL8118 External Connections
(Case 448-02, Style 1)

MHL8115 MHL8118 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

MHL9125

The RF Line MHL9128

UHF Linear Amplifier

Designed specifically for linear amplifier applications in the cellular frequency
band. Internal DC blocking on RF ports reduces external component count and

related circuit area. These devices can be easily combined for higher power 1.3 W, 20 dB

applications. 800-960 MHz

e Supply Voltage: 15 Vdc (MHL9125) LINEAR AMPLIFIERS
28 Vdc (MHL9128)

e Third Order Intercept: 43 dBm Typ

e Power Gain: 20 dB Typ (@ f = 900 MHz)
e Excellent Phase Linearity and Group Delay Characteristics
e 50 Ohm Input/Output Impedances

CASE 448-02
MHL9125, Style 2
MHL9128, Style 1

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise stated)

Rating Symbol Value Unit
DC Supply Voltage MHL9125 Vee 18 Vdc
MHL9128 32
RF Input Power Pin +20 dBm
Operating Case Temperature Range Tc ~20to +100 °C
Storage Temperature Range Tstg —40to +100 °C

ELECTRICAL CHARACTERISTICS (V¢ = 15 Vdc (MHL9125), 28 Vdc (MHL9128); T¢ = 25°C; 50 Q System, unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Supply Current MHL9128 Ibc 400 — 440 mA
MHL9125 700 — 760
Power Gain (1) (f = 900 MHz) Pg 19 20 21 dB
Absolute Phase Variation (1) (f =900 MHz) Ao +8 +18 Deg.
Gain Flatness (f = 800-960 MHz) Gp — 0.5 0.75 dB
Power Output @ 1 dB Comp. (f = 900 MHz) Pout 1dB 30 31 —— dBm
Input VSWR (f = 800-920 MHz) VSWR;, — 1.25:1 1.5:1
(f = 920-960 MHz) — 1.50:1 1.9:1
Output VSWR (f = 800-960 MHz) VSWRut — 1.2:1 1.5:1
Third Order Intercept (f1 = 879 MHz, f2 = 884 MHz) ITO 42 43 — dBm
Noise Figure (f = 960 MHz) NF —_ 7.5 9.5 dB

(1) Consult factory for tighter gain and/or phase windows.

REV 1

MOTOROLA RF DEVICE DATA MHL9125 MHL9128
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PIN CONFIGURATION

I OUTPUT
INPUT

~
7
Vee

M|

C120.01 uF (CHIP)

Figure 1. MHL9125 External Connections
(Case 448-02, Style 2)

PIN CONFIGURATION

, OUTPUT
INPUT

R1 C1
e Vee

C1,C220.01 uF (CHIP)
R1=90Q, 3WATTS

Figure 2. MHL9128 External Connections
(Case 448-02, Style 1)

MHL9125 MHL9128 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
VHF Power Amplifier

The MHW105 is designed specifically for portable radio applications. The
MHW105 is capable of 5.0 watts power output, operates from a 7.5 volt supply

and requires only 1.0 mW of RF input power.

e Specified 7.5 Volt Characteristics:
RF Input Power — 1.0 mW (0 dBm)
RF Output Power — 5.0 W
Minimum Gain — 37 dB
Harmonics — —40 dBc Max @ 2 fj

e 50 Ohm Input/Output Impedances
o Guaranteed Stability and Ruggedness

e Epoxy Glass PCB Construction Gives Consistent Performance and Reliability

MAXIMUM RATINGS (Flange Temperature = 25°C)

MHW105

50w

68 to 88 MHz
VHF POWER

AMPLIFIER

CASE 301K-02, STYLE 3

Rating Symbol Value Unit
DC Supply Voltage Va3 9.0 Vdc
DC Control & Bias Voltage Vsi,2 9.0 Vdc
DC Control Voltage Veont 9.0 Vde
RF Input Power Pin 5.0 mwW
RF Output Power (V¢ont = 9.0 Vdc) Pout 7.0 w
Operating Case Temperature Range Tc —-30to +100 °C
Storage Temperature Range Tstg —30to +100 °C

ELECTRICAL CHARACTERISTICS (Vg1 = Vgp = V3 = 7.5 VdC; Veont < 7.0 Vdc; Te = +25°C, 50 Q system, unless otherwise noted)

Characteristic Symbol Min Max Unit
Frequency Range BW 68 88 MHz
Power Gain (Poyt = 5.0 W) (1) Gp 37 - dB
Control Voltage (Pj, = 1.0 mW; Pg4 = 5.0 W) (1) Veont — 7.0 Vdc
Efficiency (Poyt = 5.0 W) (1) n 40 — %
Harmonics (Poyt = 5.0 W) (1) 219,31 —_ — -40 dBc
Input VSWR (Poyt = 5.0 W) (1) VSWRj, — 2.0:1 —
Load Mismatch (Vg1 = Vg2 = Vg3 = 9.0 Vdc; Load VSWR = 20:1; \"J No Degradation in
Pout = 5.0 W) (1) Power Output
Before and After Test
Stability (Pj, = 1.0 to 3.0 mW; Vg = Vgp = Vg3 = 6.0 t0 9.0 Vdc; —_ All Spurious Outputs
Pout = 1.0 W to 5.0 W; Load VSWR = 8:1, All Phase Angles) (1) More Than 60 dB
Below Desired Signal
Quiescent Current (Vg1 = Vg = Vg3 = 7.5 Vdc; Veont = 7.0 Vdc; Pjp = 0) la - 200 mA
NOTE:
1. Adjust Vot for specified Poyt
MOTOROLA RF DEVICE DATA MHW105
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—
1 2 4 3 5 6] PINNUMBERS
1. .11, .. .11
c2 c4 5 C8 C9 c10
o= £ | T | T | T | T
3 L1 3 L2 % L3 L4
yal /)
i S B oy
T T|"T
RF IN ) RF OUT
Vs1v VsZ Vcont V53
+75V 7Vde +75V
1048 @100mA  @230mA @124 A
ATTEN. (TYPICAL)  (TYPICAL) (TYPICAL) 50Q
LOAD
SIGNAL GENERATOR =+

C1, C2, C3, C4,Cs, C7, C8, C9 — 18,000 pF CHIP

C5, C10 — 3.3 uF TANTALUM CHIP

L1,12,13, L4 —0.2 uH

Z1, Z2 — 50 Q MICROSTRIP LINE

Figure 1. VHF Power Module Test Circuit Diagram

38 T T T T T 45 l
37 |- Te=100°C, Voot =2.73 V — 40
f=78 MHZA
C’%‘ 36 // 7 Te =~30°C, Veg =3V g 35 88 MHz
35 —t—+—+ 2 30 7
5 /7T 11 z 7
= = 68 MHz
3 /L— Tg = 25°C, Vgont = 256 V 3 //
VAN 1]
E 2 —f / / R - E s
O 31 Vg1 =Veo=Vg3=75V +— © qo Pin =0 dBm ]
© / f=78 MHz R //[ Ver=Vep=Vgg=75V |
’ / l Te=25°C
29 0 ) ) )
28 -5 l l l
-15 -10 -5 0 5 10 15 1 2 3 4 5 6 7 8
Pin, INPUT POWER (dBm) Veont, CONTROL VOLTAGE (VOLTS)
Figure 2. Output Power versus Input Power Figure 3. Output Power versus Control Voltage
MHW105 MOTOROLA RF DEVICE DATA
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45 T T T 70

40— VS1=VSZ=V53=9V 75V 60 . I
— —— 6V -
g% 7 =78 MHz // N
T 30 = 50 7
P // 53 4 68 MHz
g > / 88 MHz
3 !// S 4
=2 ‘/ 5 /
Z 15 /] f=78 MHz i 3 7
5 Pip=0dBm ! // Vg =Vgp=Veg =75V
<10 1y To=25°C 2 )r Pisn1=0§23m ¢ ]
&5 I/ // To=25°C

LI 10

ani /
% 1 2 3 4 5 6 7 8 03 1 2 3 g 5 B 7 8

Figure 4. Output Power versus Control Voltage

Vion, CONTROL VOLTAGE (VOLTS)

CONTROL PIN VOLTAGE (V)

Figure 5. Efficiency versus Control Voltage

15 7 T T T
. [ Pn=0dBm ! 1 ! p
14 E) 6 Po=5W Vs1=V52=V53=6V/
) = R A
« S . To=25°C —+
Yy w
2 SN | Ve =VepsVg=6v A r 75V <) 4
5 13 — / [ 5 oy '/
o y. 9 — 9V
Z 9V =
B // e 3 =
12 = 7 = ——— 75V
- 1 o 2
11 — P,y =0dBm g
To=25°C =1
1 - 0
65 70 75 80 85 90 95 65 70 75 80 85 90

Figure 6. Input VSWR versus Frequency

f, FREQUENCY (MHz)

o

3,

45

35

Vgont. CONTROL VOLTAGE (VOLTS)
w

, FREQUENCY (MHz)

Figure 7. Control Voltage versus Frequency

I T
| Py=0dBm
Pout=5W :
| Vs1=Vgo=Vg3=75V Tc=100°7—‘
/0
-30°C
V
N~ 7
I <§ 25°C
65 70 75 80 85 90
f, FREQUENCY (MHz)

Figure 8. Control Voltage versus Frequency
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SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Power Amplifiers

Capable of wide power range control as encountered in UHF cellular
telephone applications.
o MHW720A1 400-440 MHz
e MHW?720A2 440-470 MHz

s Specified 12.5 Volt, UHF Characteristics —
Output Power = 20 Watts
Minimum Gain = 21 dB
Harmonics = —-40 dB (Max)

e 50 Q Input/Output Impedance

e Guaranteed Stability and Ruggedness

o Epoxy Glass PCB Construction Gives Consistent Performance and Reliability

e Circuit board photomaster available upon request by contacting RF Tactical
Marketing in Phoenix, AZ.

MAXIMUM RATINGS (Flange Temperature = 25°C)

MHW720A1
MHW720A2

20 W, 400 to 470 MHz
RF POWER
AMPLIFIERS

>z

CASE 700-04, STYLE 2

Rating Symbol Value Unit
DC Supply Voltages Vs1, Vs2 15.5 Vdc
RF Input Power Pin 250 mwW
RF Output Power (@ Vgq = Vgp = 12.5 V) Pout 25 w
Operating Case Temperature Range Tc -30to +100 °C
Storage Temperature Range MHW720A1, MHW720A2 Tstg —40to +100 °C

ELECTRICAL CHARACTERISTICS (Vg and Vg, set at 12.5 Vde, Tg = 25°C, 50 Q

system unless otherwise noted)

(Is1 No RF Drive Applied)

Characteristic Symbol Min Max Unit
Frequency Range MHW720A1 — 400 440 MHz
MHW720A2 440 470
Input Power (Poyt = 20 W) Pin — 150 mW
Power Gain (Poyt = 20 W) Gp 21 — dB
Efficiency (Pout = 20 W) MHW720A1, MHW720A2 " 35 — %
Harmonics (Poyt = 20 W, Reference) — — —40 dB
Input Impedance (Pt = 20 W, 50 Q Reference) Zin — 2:1 VSWR
Gain Degradation (1) (Poyt = 20 W, Reference — dB
Gain @ Tg = + 25°C) To =-30°C — -0.7
T = +80°C — -0.7
Load Mismatch — No degradation
(VSWR = 30:1, Vg1 = Vgp = 15.5 Vdc, Pgyt = 30 W) in Poyt
Stability (P, = 0 to 250 mW, Vgq = Vgp = 10 to 15.5 Vdc) MHW720A1, MHW720A2 - All spurious outputs
1. Load VSWR = 4:1, 50 Q Reference more than 60 dB
2. Source VSWR = 2:1, 50 Q Refernece below desired signal
Quiescent Current MHW720A1, MHW720A2 Is1 (q) —_ 200 mA

NOTE:
1. See Figure 5, Input Power versus Case Temperature

REV 7

MHW720A1 MHW720A2
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APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the nominal
conditions of Vs (Pin 5) and Vg (Pin 3) equal to 12.5 Vdc
and with output power equaling 20 watts. With these condi-
tions, maximum current density on any device is 1.5 x 105
A/cm? and maximum die temperature with 100° base plate
temperature is 165°. While the modules are designed to
have excess gain margin with ruggedness, operation of
these units outside the limits of published specifications is
not recommended unless prior communications regarding in-
tended use has been made with the factory representative.

Gain Control

This module is designed for wide range P, level control.
The recommended method of power output control, as
shown in Figure 3, is to fix Vg1 and V4o at 12.5 Vdc and vary
the input RF drive level at Pin 7.

In all applications, the module output power should be lim-
ited to 20 watts.

Decoupling

Due to the high gain of the three stages and the module
size limitation, the external decoupling network requires
careful consideration. Both Pins 3 and 5 are internally by-

passed with a 0.018 pF chip capacitor effective for frequen-
cies from 5 through 470 MHz. For bypassing frequencies
below 5 MHz, networks equivalent to that shown in the test
fixture schematic are recommended. Inadequate decoupling
will result in spurious outputs at certain operating frequen-
cies and certain phase angles of input and output VSWR less
than 4:1.

Load Mismatch

During final test, each module is load mismatch tested in a
fixture having the identical decoupling network described in
Figure 1. Electrical conditions are Vsyand Vgp equal 155V,
load VSWR ' infinite, and output power equal to 30 watts.

Mounting Considerations

To insure optimum heat transfer from the flange to heat-
sink, use standard 6-32 mounting screws and an adequate
quantity of silicon thermal compound (e.g., Dow Corning
340). With both mounting screws finger tight, alternately
torque down the screws to 4—6 inch pounds. The heatsink
mounting surface directly beneath the module flange should
be flat to within 0.005 inch to prevent fracturing of ceramic
substrate material. For more information on module mount-
ing, see EB-107.

MHW720A BLOCK DIAGRAM
| | | )
; L
Pn7 = JPn6 [Pn5 L lppng Pin3 L1 pin2 Pin 1
L 22— L
Z1 = I I = 22
10dB )5] Lt " L2 " =3 Ice =07 [ﬂ
= 50
= Cc4 = Ohm
1: Load
Vgo MHW?720A Text Fixture Schematic =
MICROLAB/ FXR AD 10N Z1, 22 50 Q Microstripline €2, C3 0.1 uF Ceramic
Signal L1, L2 Ferroxcube VK200-20/4B C7 47 uF Tantalum, 25 V
C1,C4, C5,C6 1.0 uF Tantalum 25V

Generator

NOTE: No Internal D.C. blocking on input pin.

Figure 1. UHF Power Amplifier Test Setup

MOTOROLA RF DEVICE DATA

MHW720A1 MHW720A2
2-53



TYPICAL CHARACTERISTICS
MHW720A1, MHW720A2

160 50 & 25
n-r— S // L—T |
5 = @
s L1 @ E % L 1
= 120 0 & = f=400 MHz /]
g Pout=20 W s £ 8 o / V<A wimm:
Vg1 =V =125V
S s1=Ve2 5 /| /470MH:
= 80 =
& 2 10
£ R 5 I/ Vst =Vs2= 125
< 4 \ ] ——tZ % //
N U =
\___/_\ / . g ° 5.0 //
~ ="VSWR 1.5.1E Y
0 ™| 1042 o4 /
390 410 430 450 470 490 0 20 40 60 80 100
f, FREQUENCY (MHz) f, FREQUENCY (MHz)
Figure 2. Input Power, Efficiency, and Figure 3. Output Power versus Input Power
VSWR versus Frequency
25 ’ | I 160
— | | l
< 20 Em Set for Py, = 20 .
= @ Vg1 =Vgp=125Vde £ 15 Pout =20 W
= E Vg = Vgp =125V
& &
= 15 7 S f=470 MHz
a f =400 MHz 4 & L\
5 e SCTINN
e 10 )% S |400MHz
5 470 MHz = ~N —~—
(e} / £ \
3 /,//’ a 40
2 50 //
0
50 60 70 80 90 10 11 12 13 14 15 40 -20 0 +20 +40 460 +80 +100 +120
Vs, Vo, SUPPLY VOLTAGE (Vdc) Tc, CASE TEMPERATURE (°C)
Figure 4. Output Power versus Voltage Figure 5. Input Power versus
Case Temperature
20 | |
s [ 1=400MHz ]
% 15 i 1=
= |auome
w
s [a0Mhz
e
< 10
=
o
=
3 Vg = Vgp = 10.8V
55.0 Pin = 100 mW (Fixed)
o
40 20 0 +20 +40 +60 +80 +100 +120

Tc, CASE TEMPERATURE (°C)

Figure 6. Output Power versus Case
Temperature @ 10.8 V Supply

MHW720A1 MHW720A2
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Power Amplifiers

Capable of wide power range control as encountered in portable cellular radio
applications (30 dB typical).
¢ MHWB803-2 806—-870 MHz
» Specified 7.5 Volt Characteristics
RF Input Power = 1. mW (0 dBm)
RF Output Power = 2 Watts
Minimum Gain (Vgontrol = 4 V) = 33 dB
Harmonics = —45 dBc Max @ 2 f,

e 50 Q Input/Output Impedance
¢ Guaranteed Stability and Ruggedness

¢ Epoxy Glass PCB Construction Gives Consistent Performance and Reliability

» Circuit board photomaster available upon request by contacting RF Tactical
Marketing in Phoenix, AZ.

MAXIMUM RATINGS (Flange Temperature = 25°C)

MHW803-2

2'W, 806 to 905 MHz
UHF POWER
AMPLIFIERS

CASE 301E-04, STYLE 1

Rating Symbol Value Unit
DC Supply Voltage (Pins 2,3,4) Vs1,2,3 10 Vdc
DC Control Voltage (Pin 1) Veont 4 Vde
RF Input Power Pin 3 mwW
RF Output Power (Vg1 = Vgo = Vgg =10 V) Pout 3 W
Operating Case Temperature Range Tc —30to +100 °C
Storage Temperature Range Tstg —30to +100 °C
ELECTRICAL CHARACTERISTICS Vg = Vg3 = Vg3 = 7.5 Vdc, (Pins 2,3,4), Tg = 25°C, 50 Q System
Characteristic Symbol Min Max Unit
Frequency Range — 806 870 MHz
Control Voltage (Poyt = 2 W, Pin = 1 mW) (1) Veont 0 4 Vdc
Quiescent Current (Vg1, Pin 2 = 7.5 Vdc) (2) Is1(q) —_ 65 mA
Power Gain (Poyt =2 W, Vgont = 4 Vdc) Gp 33 — dB
Efficiency (Poyt = 2 W, Pip, =1 mW) (1) ] 37 — %
Harmonics (Poyt =2 W) (1) 2f, — — -45 dBc
(Pin =1 mW) 31, -55
Input VSWR (Poyt = 2 W, Pj, = 1 mW), 50 Q Ref. (1) — — 2.0:11 —
Noise power 30 kHz Bandwidth, 45 MHz above fo
(Pout=2W (1) Tc=+25°C - - -85 dBm
(Pin=1mW) Tc =+100°C — — -82 dBm

Load Mismatch (Vg1 = Vgo = Vg3 = 10 Vdc)
VSWR = 10:1, Poyt =3 W, Pjp =3 mW (1)

No Degradation
in Power Output

Stability (Pj, = 0.5—2 mW, Vg1 = Vgp = Vg3 = 6—9 Vdc)
Pout between 0 mW and 2 W (1)

Load VSWR = 6:1, Source VSWR = 3:1)

All spurious outputs
more than 60 dB
below desired signal

NOTES:
1. Adjust Vont for specified Pgyi.
2. Viont = 0 Vdc.
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Block Diagram
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TYPICAL CHARACTERISTICS
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APPLICATIONS INFORMATION

NOMINAL OPERATION

All electrical specifications are based on the nominal
conditions of Vg1 = Vgp = Vg3 = 7.5 Vdc (Pins 2, 3, 4) and Pgyt
equal to 2 watts. With these conditions, maximum current
density on any device is 1.5 x 105 A/cm? and maximum die
temperature with 100°C case operating temperature is
165°C. While the modules are designed to have excess gain
margin with ruggedness, operation of these units outside the
limits of published specifications is not recommended unless
prior communications regarding intended use have been
made with the factory representative.

GAIN CONTROL

The module output should be limited to 2 watts. The pre-
ferred method of power output control is to fix Vg1 = Vgo = Vg3
=7.5 Vdc (Pins 2, 3, 4), Pj, (Pin 1) at 1 mW, and vary Vgont
(Pin 1) voltage.

DECOUPLING

Due to the high gain of the three stages and the module
size limitation, external decoupling networks require careful
consideration. Pins 2, 3 and 4 are internally bypassed with a
0.018 uF chip capacitor which is effective for frequencies
from 5 MHz through 905 MHz. For bypassing frequencies
below 5 MHz, networks equivalent to that shown in Figure 1
are recommended. Inadequate decoupling will result in spu-
rious outputs at certain operating frequencies and certain
phase angles of input and output VSWR.

LOAD MISMATCH

During final test, each module is load mismatch tested in a
fixture having the identical decoupling networks described in
Figure 1. Electrical conditions are Vg1= Vg =Vggequalto 10
Vdc, VSWR equal to 10:1, and output power equal to 3 watts.

MHW803-2
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Power Amplifiers MHWS804-1

Designed specifically for portable radio applications. The MHW804 is
capable of wide power range control, operates from a 7.5 volt supply and

requires only 1.0 mW of RF input power.

¢ Specified 7.5 Volt Characteristics:

RF Input Power — 1.0 mW (0 dBm) 4.0 WATTS
RF Output Power — 4.0 W 800 to 870 MHz
Minimum Gain — 36 dB RF POWER

Harmonics — —45 dBc Max @ 2.0 f, AMPLIFIERS

e 50 Ohm Input/Output Impedances

e Guaranteed Stability and Ruggedness

¢ Circuit board photomaster available upon request by
contacting RF Tactical Marketing in Phoenix, AZ.

MAXIMUM RATINGS (Flange Temperature = 25°C)

Rating Symbol Value Unit
DC Supply Voltage Vg 10 Vdc
DC Control Voltage Veont 4.0 Vdc
RF Input Power Pin 5.0 mwW
RF Output Power Pout 6.0 w
Operating Case Temperature Range Tc —30to +100 °C CASE 301F-03, STYLE 1
Storage Temperature Range Tstg —30to+100 °C
ELECTRICAL CHARACTERISTICS (T =+ 25°C, 50 ohm system, unless otherwise noted)
Characteristic Symbol Min Max Unit
Frequency Range BW 800 870 MHz
Power Gain (Vg1 = Vgo = Vgg = Vgq = Vg5 = 7.5 V; Vot = 3.75 V) Gp 36 — dB
Control Voltage (Pj, = 0 dBm, Pyt =4.0 W, Vg1 = Vgo=Vgz=Vgq=Ve5=7.5V, Veont - 3.75 Vdc
Adjust V¢ont for specified Poyy)
Efficiency (Same condition as for Vgnt) n 32 — %
Current Drain (Same conditions as for Vont) I1S1 + 1S4 (Pins 2, 5) Ip - 210 mA
1S2 + 1S3 + IS5 (Pins 3, 4, 6) — 1430
lcontrol (Pin 1) - 0.2
Input VSWR (Same conditions as for V¢ont) VSWR;, - 2.0:1 —
Harmonic Content (Same conditions as for Vont) 2.0f, — — —45 dBc
3.0f, — -50
Leakage Current — lgp + lg3 + lg5 (Vg2 = Vg3 = Vg5 =7.5V; Vg1 = Vg =0V ' - 0.3 mA
Veont = 0V; Pip = 0 mW)
Standby Current — Igy + lgq (Vg1 = Vep = Vg3 = Vg4 = Vg5 =75V Is — 220 mA
Veont = 4.0 V; Pjp, =0 mW)
Load Mismatch Stress (Vg1 = Vgo = Vgz=Vgq=Vg5=9.0V; \ .
Pin= 2.0 mW; Poy = 6.0 W; Load VSWR = 20:1, All Phase Angles. iﬁ%ﬁfgtfgz“:;’;
Adjust Viont for Specified Poy) p
Stability (Vg1 = Vg =Vgz=Vgq=Vg5=6.0t09.0 V; Py =— 1.0 dBm to + 3.0 dBm; — All Spurious Outputs
Pout= 1.0 W to 4.0 W; Load VSWR = 6:1, All Phase Angles; More Than 60 dB Below
Adjust Vgont for Specified Pg) Desired Signal
REV 7
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Figure 1. Power Module Test System Block Diagram
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TYPICAL CHARACTERISTICS
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APPLICATIONS INFORMATION

NOMINAL OPERATION

Al electrical specifications are based on the nominal con-
ditions of Vg1 = Vgp = Vg3 = Vg = Vg5 = 7.5 Vdc (Pins 2, 3, 4,
5, 6) and P,; equal to 4.0 watts. With these conditions, maxi-
mum current density on any device is 1.5 x 105 A/cm? and
maximum die temperature with 100°C case operating tem-
perature is 165°C. While the modules are designed to have
excess gain margin with ruggedness, operation of these
units outside the limits of published specifications is not rec-
ommended unless prior communications regarding intended
use have been made with the factory representative.

GAIN CONTROL

The module output should be limited to 4.0 watts. The pre-
ferred method of power output control is to fix Vg1 = Vgp = Vg3
= Vg4 = Vg5 = 7.5 Vdc (Pins 2, 3, 4, 5, 6), P, (Pin 1) at 1.0
mW, and vary V¢ont (Pin 1) voltage.

DECOUPLING

Due to the high gain of the four stages and the module size
limitation, external decoupling networks require careful con-
sideration. Pins 2, 3, 4, and 6 are internally bypassed with a
0.018 puF chip capacitor which is effective for frequencies
from 5.0 MHz through 925 MHz. For bypassing frequencies
below 5.0 MHz, networks equivalent to that shown in Figure
1 are recommended. Inadequate decoupling will result in
spurious outputs at certain operating frequencies and certain
phase angles of input and output VSWR.

LOAD MISMATCH

During final test, each module is load mismatch tested in a
fixture having the identical decoupling networks described in
Figure 1. Electrical conditions are Vg1 = Vgo = Vg3 = Vgy
= Vg5 equal to 9.0 V, VSWR equal to 20:1, and output
power equal to 6.0 watts.

MHW804-1
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

UHF Silicon FET Power Amplifier

Designed specifically for the Pan European digital 8.0 watt, GSM mobile
radio. The MHW913 is capable of wide power range control, operates from a

12.5 volt supply and requires less than 100 mW of RF input power.

¢ Specified 12.5 V Characteristics
RF Input Power < 100 mW (20 dBm)
RF Output Power = 14 W
Minimum Gain = 21.5 dB
Minimum Efficiency = 35%
¢ 50 Q Input/Output Impedance
e Guaranteed Stability and Ruggedness
¢ Epoxy Glass Substrate Eliminates Possibility of Substrate
Fracture
o Circuit board photomaster available upon request by
contacting RF Tactical Marketing in Phoenix, AZ.

MAXIMUM RATINGS (Flange Temperature = 25°C)

MHW913

14 WATT
880-915 MHz

RF POWER AMPLIFIER

CASE 301AB-02, STYLE 1

Rating Symbol Value Unit
DC Supply Voltage Vbias: 5.0 Volt
Vs, Vsa 15.6
RF Input Power Pin 200 mwW
RF Output Power Pout 15 Watt
Storage Temperature Tc —30to +100 °C
Operating Case Temperature Tstg —30to +100 °C
ELECTRICAL CHARACTERISTICS (Vg, = Vg3 = 12.5 Vdc, Vpias = 4.8 Vdc, Tg = 25°C, 50 Q system, unless otherwise noted)
' Characteristic Symbol Min Max Unit
Frequency Range BW 880 915 MHz
" Efficiency (Pout = 14 W) (1) n 35 — %
Power Gain (Poyt = 14 W) (1) Gp 215 — dB
Harmonic Output (Pt = 14 W Reference) (1) 2f, — -30 dBc
3f, — -35
Input VSWR (Poy = 14 W) (1) VSWR, _ 3:1
Linearity — % AM in Output P = 0.02 to 14 W; 135 kHz, 1.0% AM on Input (1) — 6.0 %
Output Power at Decreased Voltage Pout Watt
(Pin =100 mW, Vg, = Vg3 = 10.8 Vdc) (1) 10 —

(1) Adjust P, for specified Pqyt.

REV 3
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ELECTRICAL CHARACTERISTICS (continued) (Vso = Vg3 = 12.5 V, Vpias = 4.8 V, Tg = 25°C, 50 Q system, unless otherwise noted)

Load Mismatch Stress (Vgypply = 15.6 Vdc, Poy = 15 W; — No degradation in
Load VSWR = 10:1, All Phase Angles) (1) output power
Stability (Vsupply = 10.8 to 16 Vdc; Poy = 0.03 10 14 W; — All spurious outputs more than
Load VSWR = 6:1, All Phase Angles) (1) 60 dB below desired signal
Quiescent Current (With No RF Applied) Isq mA
(Va2 = Vg = 12.5 Vdc, Vpjas = 4.8 Vdc) — 500
Leakage Current (P, = 0 mW, Vg, = Vg3 = 12.5 Vdc, Vp = 0 Vdc) IL - 0.6 mA
Bias Pj, Current (Poy= 14 W) (1) Ibias — 0.8 mA
Noise Power (In 30 kHz Bandwidth, 20 MHz above f,) dBm
(Pout = 0.03 to 14 W, Vgp = Vgz = 10.8 to 15.6 Vdc; Vpias= 4.8 Vdc) (1) — — =70

(1) Adjust Py, for specified Pgyt.

MHW913 BLOCK DIAGRAM
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Figure 1. MHW913 Test Circuit Diagram
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Typical Characteristics
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line

UHF Silicon FET Power Amplifier MHW916

Designed specifically for the European Digital Extended Group Special
Mobile (GSM) Base Station applications in the 925-960 MHz frequency range.
MHW916 operates from a 26 Volt supply and requires 15.5 dBm of RF input

power.
o Specified 26 Volt Characteristics
RF Input Power: 15.5 dBm Max

RF Output Power: 16 Watts at 1.0 dB Compression Point

Minimum Gain: 26.5 dB
Harmonics: —35 dBc Max at 2Fo

e 50 Q Input/Output System

* Meet GSM Linearity Specification for Base Station up to

12.5 Watts

MAXIMUM RATINGS

16 WATT
925-960 MHz
RF POWER
AMPLIFIER

CASE 301AB-02, STYLE 1

Parameter Symbol Value Unit
DC Supply Voltage Vs 28 Vdc
DC Bias Voltage VB 16 Vdc
RF Input Power Pin 19 dBm
RF Output Voltage Pout 25 w
Operating Case Temperature Range Tc -5.0t0 +85 °C
Storage Temperature Range Tstg —30to +100 °C
Standby Current (Pin Removed, Istgpy = Is1 + Is2) Istdby 400 mA

ELECTRICAL CHARACTERISTICS (Tc = 25°C, Vg = Vs = 26 Vdc, Viias = 15 Vdc, 50 ohm system)

Characteristic Symbol Min Typ Max Unit

Frequency Range BW 925 — 960 MHz
Quiescent Current (Pj, = 0 mW) Idg1 + Idg2 — 400 — mA
Power Gain (Pgyi= 16 W) (1) Gp 26.5 30 32,5 dB
Output Power at 1.0 dB Compression P1dB 16 — — w
Efficiency (1.0 dB Compression Power) ufl 37 44 — %
Efficiency (Pout = 16 W) (1) N2 33 39 — %
Input VSWR (Poyut = 16 W) (1) VSWRj, — — 2:1 —_
Harmonic 2 f,, (Pout = 16 W) (1) Ho — —-40 -35 dBc
Harmonic 3 f, (Pout = 16 W) (1) Hs — -60 -45 dBc
Ripple (Pout = 16 W) (1) Rp — 1.0 — dB
Lolz_igal\éll\s/rg\z;\;;lsgjs;?r S;‘:;S; ir\:vg)les ¥ No Degradation in Output Power
Stability (Pout =10 mW to 16 W) _ All Spurious Outputs More

Load VSWR = 3:1, All Phase Angles (Except Harmonics) Than 60 dB Below Desired Signal
Stability (Poyt = —5.0 dBm to 42 dBm, f = 925 to 960 MHz) _ All Spurious Outputs Lower Than —46 dBm or

Load VSWR = 2:1, All Phase Angles —85 dBc (Whichever the Higher)

(1) Adjust Pjy, for Specified Po.

REV 2
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MHW916 BLOCK DIAGRAM
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Figure 1. MHW916 Test Circuit Diagram
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TYPICAL CHARACTERISTICS
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line MHW1134
Low Distortion MHW1184

Wideband Amplifiers MHW1224

. . . designed specifically for broadband applications requiring low distortion MHW1 244
characteristics. Specified for use as return amplifiers for mid-split and high—split

2-way cable TV systems. Features all gold metallization system.

e Guaranteed Broadband Power Gain @ f = 5.0—200 MHz

13.0dB
¢ Guaranteed Broadband Noise Figure @ f=5.0-175 MHz 12.3 gB
e Superior Gain, Return Loss and DC Current Stability with Temperature :i:g :g
o All Gold Metallization 5.0-200 MHz
¢ All lon-Implanted Arsenic Emitter Transistor Chips with 6.0 GHz f’s CATV HIGH-SPLIT
REVERSE AMPLIFIERS

o Circuit Design Optimized for Good RF Stability Under High VSWR Load Conditions

e Transformers Designed to Insure Good Low Frequency Gain Stability versus
Temperature

CASE 714-06, STYLE 1

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +65 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Te —20to +100 °C
Storage Temperature Range Tsig —40to +100 °C

ELECTRICAL CHARACTERISTICS (V¢ =24 Vdc, Tg = +30°C, 75 Q system)

Characteristic Symbol MHW1134 | MHW1184 | MHW1224 | MHW1244 Units
Power Gain @ 10 MHz Gp 13.0+0.5 18.5+0.5 220105 | 24.0+0.5 dB
Frequency Range (Response/Return Loss) Note 1 BW 5.0-200 MHz
Cable Slope Equivalent (5.0—200 MHz) S —0.2 Min/+0.8 Max dB
Gain Flatness (5.0—200 MHz) F +0.2 Max dB
Input/Output Return Loss (5.0—200 MHz) Note 1 IRL/ORL 18.0 Min dB
Cross Modulation Distortion @ +50 dBmV per ch.
12-Channel FLAT (5.0—120 MHz) XMyo -70 Typ —68 Typ -67 Typ —-66 Typ dB
22-Channel FLAT (5.0—175 MHz) (2) (3) XMz —65 Max —64 Max —62 Max —-61 Max dB
26—Channel FLAT (5.0-200 MHz) XMog —-65 Typ —64 Typ -62 Typ -61Typ dB

NOTES:
1. Response and return loss characteristics are tested and guaranteed for the full 5.0—200 MHz frequency range.
2. Motorola 100% distortion and noise figure testing is performed over the 5.0 - 175 MHz frequency range. Cross modulation and composite triple
beat testing are with 22—channel loading; Video carriers used are:

T7-T13 7.0-43.0 MHz 7-Channels
2-6 55.25-83.25 MHz 5-Channels
A-7 121.25-175.25 MHz 10-Channels

3. Videocarriers usedfor 12—-Channeltypical performances are T7 —6; For 26-Channeltypical performance, Channels 8,9, 10and 11 are added
to the 22—-Channel carriers listed above.

REV 6

MOTOROLA RF DEVICE DATA MHW1134 MHW1184 MHW1224 MHW1244
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ELECTRICAL CHARACTERISTICS — continued (V¢ =24 Vdc, Tc =+30°C, 75 Q system)

Characteristic Symbol MHW1134 | MHW1184 | MHW1224 | MHW1244 Units
Composite Triple Beat Distortion @ +50 dBmV per ch.
22—Channel FLAT (5.0-175 MHz) Notes 2 and 3 CTBoo ~73 Max =72 Max —69 Max —68 Max dB
26-Channel FLAT (5.0—-200 MHz) CTBgs =71 Typ —70 Typ -68.5Typ | —67.5Typ dB
Individual Triple Beat Distortion @ +50 dBmV per ch.
Mid-Split (5.0—120 MHz) T11, T12 and CH2 @ TB3 -90 Typ —-88 Typ —88 Typ -87 Typ dB
123.25 MHz TB3 —87 Typ -85 Typ -85 Typ -84 Typ dB
High-Split (5.0—175 MHz) T13, CH2 and CH5 @
175.5 MHz
Second Order Distortion @ +50 dBmV per ch. IMD —72 Max —72 Max —72 Max —72 Max dB
High~Split (5.0—175 MHz) CH2, CHA @ 176.5 MHz
Noise Figure NF 7.0 Max 5.5 Max 5.5 Max 5.0 Max dB
High—Split (5.0—175 MHz) Note 2
DC Current Ibc 210 Typ/240 Max mAdc
NOTES:

1. Response and return loss characteristics are tested and guaranteed for the full 5.0—200 MHz frequency range.
2. Motorola 100%distortion and noise figure testingis performed overthe 5.0— 175 MHz frequency range. Cross modulationand composite triple
beat testing are with 22—channel loading; Video carriers used are:

T7-T13 7.0-43.0 MHz 7-Channels
2-6 55.25-83.25 MHz 5-Channels
A-7 121.25-175.25 MHz 10-Channels

3. Videocarriers used for 12-Channeltypical performances are T7 —6; For 26—Channeltypical performance, Channels 8,9, 10and 11 are added
to the 22—-Channel carriers listed above.

MHW1134 MHW1184 MHW1224 MHW1244 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Low Distortion Wideband
Reverse Amplifier Modules

Designed specifically for broadband applications requiring low distortion

MHW1304L

characteristics. Specified for use as return amplifiers for low—split 2-way cable

TV systems. Features all gold metallization system.
e Guaranteed Broadband Power Gain 24 Vdc

e Guaranteed Broadband Noise Figure 5:?0“::;2
e Superior Gain, Return Loss and DC Current Stability with CATV LOW CURRENT AMPLIFIER

Temperature

e All Gold Metallization. -

e Circuit Design Optimized for Good RF Stability Under High
VSWR Load Conditions

¢ Transformers Designed to Insure Good Low Frequency Gain
Stability versus Temperature

CASE 714-06, STYLE 1

MAXIMUM RATINGS

Parameter : Symbol Value Unit
DC Supply Voltage Vee +28 Vdc
RF Input Voltage (Single Tone) Vin +70 dBmV
Operating Case Temperature Range Tc —20to +1 OQ °C
Storage Temperature Range Tstg —40to +100 °C

ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = 30°C, 75 ohm system, unless otherwise noted)

Characteristic Symbol Min Max Unit
Bandwidth All BW 5.0 50 | MHz
Power Gain (f=5.0 MHz) Gp 29.2 30.8 dB
Return Loss (@ f=5.0-50 MHz) RL 18 —_ dB
Second Order Distortion (Vout = +50 dBmV/ch) ) IMD — -70 dBc
Cross Modulation (Vout = +50 dBmV/ch) XMDy4 — -57 dBc
Triple Beat Distortion (Vout = +50 dBmV/ch) TB3 — —66 dBc
Noise Figure (f =50 MHz) NF — 45 dB
DC Current Ibc 100 135 mA
MOTOROLA RF DEVICE DATA MHW1304L

2-71



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Microwave Bipolar

MHW1815

Power Amplifier

« Specified 26 Volt Characteristics:
RF Output Power: 15 Watts
RF Power Gain: 32 dB Typ

15w
1805-1880 MHz
RF POWER AMPLIFIER

Efficiency: 25% Min

e 50 Ohm Input/Output System

<%

CASE 301AK-01, STYLE 1

MAXIMUM RATINGS

Rating Symbol Value Unit
DC Supply Voltage Vg 28 Vdc
DC Bias Voltage Ve 5.5 Vdc
RF Input Power Pin 17 dBm
RF Output Power Pout 23 W
Operating Case Temperature Range Tc -30to +85 °C
Storage Temperature Range Tstg —-30to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C; Vg = 26 Vdc; Vpjas = 5 Vdc; 50 Q system)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1805 — 1880 MHz
Total Quiescent Current (Pj, = 0 mW) Iq — 300 — mA
Power Gain (Pout = 15 W) (1) Gp 30 32 — dB
Output Power at 1 dB Compression P1dB 15 — — Watts
Efficiency (1 dB Compression Power) n 25 —_ - %
Input VSWR (Poyt = 15 W) VSWR|N — — 2:1 —
Ripple (Poyt = 15 W) Rp - 1 — dB
Load Mismatch Stress \ No Degradation in Output Power
(Pout = 15 W; Load VSWR = 3:1; at All Phase Angles)
Stability — All Spurious Outputs
(Pout =1 mW — 15 W; Load VSWR = 2:1; at All Phase Angles except More than 60 dB
Harmonics) Below Desired Signal
Stability — All Spurious Typically
(Pout =1 MW — 15 W; Load VSWR = 2:1; f = 1805 — 1880 MHz; at All Lower than —36 dBm
Phase Angles)

(1) Adjust Pjy, for specified Poyt.

MHW1815
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Figure 1. Internal Diagram
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2-73



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Microwave Bipolar MHW1915

Power Amplifier

¢ Specified 26 Volt Characteristics: 15W
o Qupu power £ Wt
; w RF POWER AMPLIFIER

Efficiency: 25% Min

e 50 Ohm Input/Output System

CASE 301AK-01, STYLE 1

MAXIMUM RATINGS

Rating Symbol Value Unit
DC Supply Voltage Vg 28 Vdc
DC Bias Voltage VB 5.5 Vdc
RF Input Power Pin 17 dBm
RF Output Power Pout 23 w
Operating Case Temperature Range Tc -30to +85 °C
Storage Temperature Range Tstg —30to +100 °C
ELECTRICAL CHARACTERISTICS (Vs = 26 Vdc; Vgjas =5 Vdc; T = +25°C; 50 Q system)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1930 — 1990 MHz
Total Quiescent Current (Pjn = o mw) lq — 300 —_ mA
Power Gain (Poyt = 15 W) (1) Gp 29 31 — dB
Output Power at 1 dB Compression P1dB 15 — — Watts
Efficiency (1 dB Compression Power) n 25 _ — %
Input VSWR (Poyt = 15 W) VSWRy — — 2:1 —
Ripple (Poyt = 15 W) Rp — 1 — dB
Load Mismatch Stress " No Degradation in Output Power
(Pout = 15 W; Load VSWR = 2:1; at All Phase Angles)
Stability — All Spurious Outputs More than 60 dB Below
(Pout=1mW — 15 W; Load VSWR = 2:1; at All Phase Angles except Desired Signal
Harmonics)
Stability — Ali Spurious Outputs Typically Lower than
(Pout =1 mW — 15 W; Load VSWR = 2:1; f = 1930 — 1990 MHz; at All —36 dBm
Phase Angles)

(1) Adjust Py, for specified Poy;.

MHW1915 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
Microwave Bipolar
Power Amplifier

o Specified 26 Volt Characteristics:
RF Output Power: 15 Watts
RF Power Gain: 34 dB Typ
Efficiency: 24% Min

e 50 Ohm Input/Output Impedances

MAXIMUM RATINGS (Flange Temperature = 25°C)

MHW1916

15w
1930-1990 MHz
RF POWER AMPLIFIER

<=

CASE 301AK-01, STYLE 1

(Pout = 15 W; Load VSWR = 3:1; at All Phase Angles)

Rating Symbol Value Unit
DC Supply Voltage Vs 28 Vde
DC Bias Voltage Ve 5.5 Vdce
RF Input Power Pin 17 dBm
RF Output Power Pout 23 w
Operating Case Temperature Range Tc —-30to +95 °C
Storage Temperature Range Tstg —-30to +100 °C
ELECTRICAL CHARACTERISTICS (Vs = 26 Vdc; Vpjas = 5 Vdc; Tg = +25°C; 50 Q system)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1930 — 1990 MHz
Total Quiescent Current (Pin = 0 mw) Iq — 300 — mA
Power Gain (Poyt = 15 W) (1) Gp 31 34 38 dB
Output Power at 1 dB Compression P1dB 15 — — Watts
Efficiency (1 dB Compression Power) n 24 27 —_ %
Input VSWR (Poyt = 15 W) VSWRy — — 21
Ripple (Poyt = 15 W) Rp — 1 2 dB
Gain Variation at any given Frequency over Output Power AGp — 1 2.4 dB

(1MW <Py <15 W)

Load Mismatch Stress \ No Degradation in Output Power

(Pout=1mW — 15 W; Load VSWR = 2:1; f = 1930 — 1990 MHz; at All
Phase Angles)

Stability All Spurious Outputs More than 60 dB Below
(Poyt=1mW — 15 W; Load VSWR = 2:1; at All Phase Angles except Desired Signal
Harmonics)

Stability All Spurious Outputs Typically Lower than

—36 dBm

(1) Adjust Py, for specified Pqyt.

MHW1916
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Silicon FET Power Amplifier

Designed for 7.5 volt UHF power amplifier applications in industrial and
commercial equipment primarily for hand portable radios.

e Specified 7.5 Volt Characteristics:

MHW2707-1

RF Input Power: 1 mW (0 dBm)

RF Output Power: 7 W
Minimum Gain (Veont =7 V): 38.5 dB
Harmonics: —40 dBc Max @ 2 f,
¢ Meets European Transient Specification (ETS 300 113)
s Epoxy Glass PCB Construction Gives Consistent Performance
and Reliability

W
403-440 MHz
UHF POWER AMPLIFIER

e 50 Q Input/Output Impedances
e Guaranteed Stability and Ruggedness

CASE 301AL-01, STYLE 1

MAXIMUM RATINGS (Flange Temperature = 25°C)

Rating Symbol Value Unit
DC Supply Voltage (Pins 2, 4, 5) Vbpti, 2,3 9 Vde
DC Control Voltage (Pin 3) Veont 7 Vdc
RF Input Power Pin 2 mW
RF Output Power (Vpp1,2,3=9V) Pout 9 w
Operating Case Temperature Range Tc —30to +80 °C
Storage Temperature Range Tstg —30 to +80 °C

REV 1

MHW2707-1
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ELECTRICAL CHARACTERISTICS (Vpp1 = Vpp2 = Vpps = 7.5 Vdc (Pins 2, 4, 5); T = +25°C, 50 ohm system unless otherwise
noted)

Characteristic Symbol Min Max Unit
Frequency Range BW 403 440 MHz
Control Voltage Veont 0 7 Vdc
(Pout=7 W; Pin =1 mW) (1)
Quiescent Current — — 1 mA
(Vbp1 = Vppz = Vppa = 7.5 Vdc; Pj, = 0 mW, Vont = 0 Vdc)
Power Gain Gp 38.5 — dB
(Pout =7 W, Veont = 7 Vdc)
Efficiency n 40 — %
(Pout =7 W; Pin = 1 mW) (1)
Harmonics (Poyt = 7 W; Pijp = 1 mW) (1) 2f, — — -40 dBc
Input VSWR VSWRj, — 2:1 —
(Pout =7 W; Pin =1 mW, 50 Q Ref.) (1)
Control Current lecont — 2 mA
(Vbp1= Vpp2 = Vpps = 7.5 Vdc; Py = 1 mW) (1)
Load Mismatch Stress (Vpp1 = Vppz = Vppa = 9 Vdc; Pjy =2 mW; ] No Degradation in Output
Pout = 9 W; Load VSWR = 10:1, All Phase Angles at Frequency of Test) (1) Power Before & After Test
Stability (Pj, = 1-2 mW; Vppy = Vpp2 = Vpp3 = 6-9 Vdc; — All Spurious Outputs
Pout = between 0.1 mW and 9 W; Load VSWR = 8:1, More Than 60 dB
All Phase Angles at Frequency of Test) (1) Below Desired Signal

(1) Adjust Vgont for Specified Pqy.

MHW2707-1 CIRCUIT BLOCK DIAGRAM

>
LA

? 20 30 50
I I
C1=—= c2 C2
T T
L1 L1
Al 22
C1 Ci
T I
RF INPUT Vpo1 Veont Vpp2 Vops RF OUTPUT
Pin Designations: Element Values:
Pin 1 — RF Input Power (0 dBm) C1=0.018 uF
Pin 2 — Vppy (7.5 Vdc) C2=0.1pF
Pin 8 — Veont (0 — 7 Vdc) C3=3.3uF
Pin 4 — Vppy (7.5 Vdc) L1 =0.22 pH CHOKE
Pin 5 — Vpp3 (7.5 Vdc) Z1 =72 =50 Q Microstrip Line

Pin 6 — RF OUT (7 Watts nom.)

Figure 1. UHF Power Module Test Circuit Schematic and Device Block Diagram

MOTOROLA RF DEVICE DATA MHW2707-1
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TYPICAL CHARACTERISTICS
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Silicon FET Power Amplifier

Designed for 7.5 volt UHF power amplifier applications in industrial and
commercial equipment primarily for hand portable radios.

e Specified 7.5 Volt Characteristics:

MHW2707A1

RF Input Power: 1 mW (0 dBm)
RF Output Power: 7 W

Minimum Gain (Vgont = 7 V): 38.5 dB
Harmonics: —35 dBc Max @ 2 f,
¢ Provides Wideband Performance
e Meets European Transient Specification (ETS 300 113)

* Epoxy Glass PCB Construction Gives Consistent Performance
and Reliability

7W
400-470 MHz
UHF POWER AMPLIFIER

e 50 Q Input/Output Impedances

e Guaranteed Stability and Ruggedness

CASE 301AL-01, STYLE 1

MAXIMUM RATINGS (Flange Temperature = 25°C)

Rating Symbol Value Unit
DC Supply Voltage (Pins 2, 4, 5) Vpp1,2,3 9 Vdc
DC Control Voltage (Pin 3) Veont 7 Vdc
RF Input Power Pin 2 mwW
RF Output Power (Vpp1,2,3=9V) Pout 9 w
Operating Case Temperature Range Tc —30to +80 °C
Storage Temperature Range Tstg —30to +80 °C
MOTOROLA RF DEVICE DATA MHW2707A1
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ELECTRICAL CHARACTERISTICS (Vpp1 = Vpp2 = Vppa = 7.5 Vdc (Pins 2, 4, 5); T¢ = +25°C, 50 ohm system unless otherwise

noted)
Characteristic Symbol Min Max Unit

Frequency Range BW 400 470 MHz

Control Voltage Veont 0 7 Vdc
(Pout =7 W; Pin =1 mW) (1)

Quiescent Current —_ — 1 mA
(Vbp1 = Vbpz2 = Vppa = 7.5 Vdc; Pin = 0 mW, Veont = 0 Vdc)

Power Gain Gp 38.5 —_ dB
(Pout=7 W, Veont = 7 Vdc)

Efficiency n 45 —_ %
(Pout =7 W; Pin =1mW) (1)

Harmonics (Poyt = 7 W; Pin = 1 mW) (1) 21, — — -35 dBc

Input VSWR VSWRj, — 3 —
(Pout =7 W; Pi, =1 mW, 50 Q Ref.) (1)

Control Current lcont - 2 mA
(Vop1= Vpp2 = Vpp3 = 7.5 Vdc; Pin = 1 mW) (1)

Load Mismatch Stress (Vpp1 = Vpp2 = Vpps = 9 Vdc; Pip =2 mW; v No Degradation in Output
Pout = 9 W; Load VSWR = 10:1, All Phase Angles at Frequency of Test) (1) Power Before & After Test

Stability (Pj, = 1-2 mW; Vpp¢ = Vpp2 = Vpps = 6—-9 Vdc; — All Spurious Outputs
Pout = between 0.1 mW and 9 W; Load VSWR = 8:1, More Than 60 dB
All Phase Angles at Frequency of Test) (1) Below Desired Signal

(1) Adjust Veont for Specified Pgyt.

MHW2707A1 CIRCUIT BLOCK DIAGRAM

|
e N

1 ji 20 30
I ]

Cl——= C2 T C2 T

% L1 % L1
Al

L L

I I

(o =

RF INPUT Vpp+ Veont

Pin Designations:

Pin 1 — RF Input Power (0 dBm)
Pin 2 — Vpp1 (7.5 Vdc)

Pin 3 — V¢ont (0 — 7 Vdc)

Pin 4 — Vpp2 (7.5 Vdc)

Pin 5 — Vpp3 (7.5 Vdc)

Pin 6 — RF OUT (7 Watts nom.)

60

b2)
c2

=L
Vbos RF OUTPUT

Element Values:

C1=0.018 uF

C2=0.1pF

C3=3.3pF

L1 =0.22 uH CHOKE

Z1 =Z2 =50 Q Microstrip Line

Figure 1. UHF Power Module Test Circuit Schematic and Device Block Diagram

MHW2707A1
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Silicon FET
Power Amplifiers

Designed for 7.5 volt UHF power amplifier applications in industrial and
commercial equipment primarily for hand portable radios.
¢ Specified 7.5 Volt Characteristics:
RF Input Power: 20 mW (13 dBm)
RF Output Power: 7 W
Minimum Gain (Veont =7 V): 25.5 dB
Harmonics: — 35 dBc Max @ 2.0 f, 350 — 360 MHz
—40 dBc Max @ 2.0 f, 360 — 400 MHz
o Epoxy Glass PCB Construction Gives Consistent Performance
and Reliability
e 50 Q Input/Output Impedances
e Guaranteed Stability and Ruggedness

MAXIMUM RATINGS (Flange Temperature = 25°C)

MHW2727-3

7W,

350 - 400 MHZ
UHF POWER AMPLIFIERS

CASE 420AC-01, STYLE 1

Rating Symbol Value Unit
DC Supply Voltage (Pins 3, 4) Vpp1, 2 9 Vde
DC Control Voltage (Pin 2) Veont 9 Vdc
RF Input Power Pin 40 mw
RF Output Power (Vpp1,2=9V) Pout 9 w
Operating Case Temperature Range Tc —-30to +100 °C
Storage Temperature Range Tstg —30to +100 °C
MOTOROLA RF DEVICE DATA MHW2727-3
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ELECTRICAL CHARACTERISTICS (Vppy, Vpp2 = 7.5 Vdc (Pins 3, 4); T¢ = +25°C, 50 Q system unless otherwise noted)

Characteristic Symbol Min Max Unit

Frequency Range BW 350 400 MHz

Control Voltage Veont 0 7 Vdc
(Pout=7W; Pin =20 mW) (1)

Quiescent Current — — 1 mA
(Vbp1, Vpp2 = 7.5 Vdc; Pin =0 mW, Veont =0 Vdc)

Power Gain Gp 25.5 — dB
(Pout=7 W) (1)

Efficiency n 40 — %
(Pout = 7 W; Pin = 20 mW) (1)

Harmonics (Poyt = 7 W; Pin =20 mW) (1) 2.0 f, 350 — 360 MHz - — -35 dBc

2.0 f, 360 — 400 MHz -40

Input VSWR VSWR, — 2.3:1 —
(Pout =7 W; Pjp = 20 mW, 50 Q Ref.) (1)

Control Current leont — 2 mA
(Vpp1, Vppg = 7.5 Vdc; Pip =20 mW, Pgy =7 W) (1)

Load Mismatch Stress (Vpp1, Vppz = 9 Vdc; Pj, = 40 mW; ] No Degradation in Output
Pout = 9 W; Load VSWR = 10:1, at All Phase Angles) (1)

Stability (Pj, = 20—40 mW; Vpp1, Vpp2 = 6—9 Vdc; — All Spurious Outputs
Pout = between 0.1 W and 9 W; Load VSWR =8:1, More Than 60 dB
at All Phase Angles) (1) Below Desired Signal

(1) Adjust V¢ont for Specified Pyt

MHW2727 CIRCUIT BLOCK DIAGRAM

11 11
LA LA}
J
1 I 20 40 5 ?
I i g g I8
Cl== c2 T c2 T I(:3
§ L1 %“ L1
21 22
L, Lo
T T
o= o=
RF INPUT Voont Vopi Vpp2 RF OUTPUT

Pin Designations:

Pin 1 — RF Input Power (13 dBm)
Pin 2 — Vgont (0 — 9 Vdc)

Pin 3 — Vpp1 (7.5 Vdc)

Pin 4 — Vpp2 (7.5 Vdc)

Pin 5 — RF OUT (7 Watts nom.)

Element Values:

C1=0.018 uF
C2=0.1puF

C3=3.3pF

L1 =0.22 uyH CHOKE

Z1, Z2 = 50 Q Microstrip Line

Figure 1. UHF Power Module Test Circuit Schematic and Device Block Diagram

MHW2727-3
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF Line

UHF Silicon FET Power

Amplifiers

Designed for 12.5 volt UHF power amplifier applications in industrial and

commercial FM equipment operating from 806 to 950 MHz.

e Specified 12.5 Volt Characteristics:
RF Input Power: < 250 mW (MHW2821—1)

<300 mW (MHW2821-2)

RF Output Power: 20 W (MHW2821-1)

18 W (MHW2821-2)

e LDMOS FET Technology

e Epoxy Glass Substrate Eliminates Possibility of Substrate

Fracture
¢ 50 Q Input/Output Impedance

e Guaranteed Stability and Ruggedness

o Cost Effective

MAXIMUM RATINGS (Flange Temperature = 25°C)

MHW2821-1
MHW2821-2

-1:20 W, 806-870 MHz
-2:18 W, 890-950 MHz
RF POWER AMPLIFIER

CASE 301AB-02, STYLE 1

Rating Symbol Value Unit
DC Supply Voltages Vbias, 125 Vdc
Vg2, Va3 16
RF Input Power Pin 400 mwW
RF Output Power Pout 23 w
Operating Case Temperature Range Tc —30to +100 °C
Storage Temperature Range Tstg —30to +100 °C

ELECTRICAL CHARACTERISTICS (Vs = Vg = 12.5 Vdc; Viias = 12,5 Vdc; T,

¢ =+25°C, 50 Q system, unless otherwise noted

=

Characteristic Symbol Min Max Unit
Frequency Range MHW2821-1 BW 806 870 MHz
MHW2821-2 890 950
Input Power (Poyt = 20 W) (1) MHW2821-1 Pin — 250 mw
(Pout =18 W) (1) MHW2821-2 — 300
Power Gain (Pyyt = 20 W) (1) MHW2821-1 Gp 19 — dB
(Pout= 18 W) (1) MHW2821-2 17.9 —
Efficiency (Rated Pqyy) n 35 - %
Harmonics (Rated P, Reference) (1) 2f, —_ -40 dBc
3, — -45
Input VSWR (Rated Pgt) (1) VSWR, — 3:1 dB

(1) Adjust P, for specified Pgy.

REV 1

(continued)

MOTOROLA RF DEVICE DATA
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ELECTRICAL CHARACTERISTICS (continued) (Vg, = Vs3 = 12.5 Vdc, Vpjas = 12.5 Vde, Tg = +25°C, 50 Q system, unless
otherwise noted)

Characteristic Symbol Min Max Unit
Load Mismatch Stress \74 No Degradation in
(Vsupply = 16 Vdc; Pyt = 20 W for MHW2821-1; Poy = 18 W for MHW2821-2; Output Power
Load VSWR = 20:1, All Phase Angles at Frequency of Test) (1) Before and After Test
Stability (Vsypply = 10.8 to 16 Vdc; Pj, = 0 to 250 mW for MHW2821-1; — All Spurious Outputs
Pi, = 0 to 300 mW for MHW2821-2; Load VSWR = 4:1, More than 60 dB
All Phase Angles at Frequency of Test Below Desired Signal
Quiescent Current (With No RF Applied) lsq — 500 mA
(Vg2 =Vga = 12.5 Vdc; Vpias = 12.5 Vdc)
Leakage Current (With No RF Applied) I — 0.6 mA
(Vsa = Vga = 12.5 Vdc; Vpjas = 0 Vdc)
Bias Pj, Current Iias — 3 mA
(Rated Poy) (1)

(1) Adjust Py, for specified Pq.

BLOCK DIAGRAM

N~ i OUTPUT
I/I/ LAY ?—lH POWER SPECTRUM

METER ANALYZER

INPUT  REFLECTED ' m A

POWER POWER
METER METER

m m 1 2 TESTFIXTURE 3 4
E]Cfﬁm c8 _]_cz caJ_ 9[2;' |$<——

[ ] 1|1
SN — — S

AY)
PAl

o

|||—|
Ll
e
H

H

L T B

RFIN RF OUT
20 dB DUAL 20 dB DUAL
DIRECTIONAL COUPLER DIRECTIONAL COUPLER
Vijas Vs2 Vs3
125V 125V 125V
HA+-HHH
POWER
10dB
MINIMUM RF SIGNAL TERMINATION
ATTENUATION GENERATOR C1,C2,C3 0.018 uF
C4,C5,C6 0.1 pF
C7,C8,C9 1.0 uF
Z1,22 50 Q Microstrip
Figure 1. Test Circuit Diagram
MHW2821-1 MHW2821-2 MOTOROLA RF DEVICE DATA
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TYPICAL CHARACTERISTICS (MHW2821-1)

200 T T 4 35 T T T T
180 | Pout=20W Vg1 = Vgp = Vgz = 12,5 Vde f = 806 MHz
Vs1' = ng = ng =12.5Vde 35 30 "
< 160 =
= 140 s S5 =
o o |_—
& 120 25z % p—= 870 MHz
£ 2 2 >
i 100 2 2 5 /
- joo B /
£ 80 . 1 & E 5P
2 ol Input VSWR: e 5= o
= 510
= n A1 o
a 40 F"\ =
20 ——— 05 5
0 Pin (mW) 0 0
-800 8125 825 8375 850 8625 875 20 30 40 50 70 9 125 175 250
f, FREQUENCY (MHz) Pin, INPUT POWER (mW)
Figure 2. Input Power, Efficiency and Figure 3. Output Power versus Input Power
VSWR versus Frequency
40 . T 70 |
Vst =125 Vide / =870 MHz
35 Py setfor Py =20W@ > 60 /4’_ ~—
= Vso = Vg3 = 12.5 Vde / |
) 7
= — 50 7 806 MHz
2 2 s / A
>
Q / S 4 v
5 20 4 s /
£ / £ %0 A
2 w
3 7 t ) 4
2 A € 20/
f =870 MHz P // ; Vg1 = 125 Vde
5 T 10 4 Pin setfor Py =20W@
0 806 MHz Vgo = Vg = 12.5 Vde
0 . 3
8 9 10 1 12 13 14 15 16 8 9 10 11 12 13 14 15
Vsp, Vsa SUPPLY VOLTAGE (Vdc) Vo, Veg SUPPLY VOLTAGE (Vdc)
Figure 4. Output Power versus Supply Voltage Figure 5. Efficiency versus Supply Voltage
25 - r 100 -
Vg1 = 125 Vde oo | Pout=20W /|
2l Pin set for Pyt =20 W @ Vi = Vgp = Vg3 = 12.5 Vde /
> /
= Vo = Vg = 12.5 Vde __ 80
= ) pd
§ 15 A = 1=870MHz_A_ =
] w60 o
: / i
> 10 74 = i
£ f =870 MHz / 2 4 806 MHz
o E
-~ 5 AN el
5 30
S /aoe MHz &
o ] 20
10
-5 0
6 8 9 10 11 12 125 -30 -10 10 30 50 70 90
Ve, SUPPLY VOLTAGE (Vdc) CASE TEMPERATURE (°C)

Figure 6. Output Power versus Supply
Voltage to First Stage (Vg1)

Figure 7. Input Power versus Case
Temperature

MOTOROLA RF DEVICE DATA
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TYPICAL CHARACTERISTICS (MHW2821-2)

200 P—_ - 35 30 : T -
out = Vg1 =V =Ve3=125.V
180 [y - Vip = Vg = 125 Ve s s s1=Vs2=Vs3 g
—
2 160 s f= SQ%/
2 140 25 =y 1
=z
i VSWR:1 S 2
G 120 Pt VSR —— 2 2 8 / 950 MHz //
100 va 2 515 // ——
< & . 152 % / A L
= -
s 1/ = Q9
E o 1 5V
i 4 — o
2o |__Po(@W) 05 5
0 0 0
890 900 910 920 930 940 950 15 25 3% 45 55 65 100 150 200
f, FREQUENCY (MHz) Pip, INPUT POWER (mW)
Figure 8. P;, VSWR, and Efficiency Figure 9. Output Power versus Input Power
versus Frequency
25 T T 60
Vg = 12.5 Vdc < 950 MH
Py setfor Py = 18 W @ / 5 e —
= 20} Vg =Ve=125Vde = — \l\”
§ / — 80MHz |
w 2 40
5 15 //// 5
a f=890 MH/ / &
5 / W30
& 5]
E o = =
s P / =20
= =]
2 / 950 MHz V=125V
5 10 |— PipsetforPoy=18W @
ng = V53 =12.5Vdc
8 9 10 1 12 13 14 8 9 10 1 12 13 14
Veo, Vg SUPPLY VOLTAGE (Vdc) Vo, Vg3 SUPPLY VOLTAGE (Vdc)
Figure 10. Pyt versus Supply Voltage Figure 11. Efficiency versus Supply Voltage
MHW2821-1 MHW2821-2 MOTOROLA RF DEVICE DATA
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF Line

450 MHz CATV Amplifier

. . . designed specifically for 450 MHz CATV applications. Features ion—im-
planted arsenic emitter transistors with 7.0 GHz fr and an all gold metallization

system.

o Specified for 53— and 60-Channel Performance
¢ Broadband Power Gain — @ f = 40—-450 MHz

Gp = 18.2 dB (Typ) @ 50 MHz
19.0 dB (Typ) @ 450 MHz

o Broadband Noise Figure
NF = 6.5 dB (Max)

o Superior Gain, Return Loss and DC Current Stability with Temperature

¢ All Gold Metallization
e 7.0 GHz lon—Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHW5182A

18 dB GAIN
450 MHz
60-CHANNEL
CATV INPUT/OUTPUT
TRUNK AMPLIFIER

CASE 714-06, STYLE 1

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vece +28 Vde
Operating Case Temperature Range Tc —-20to +100 °C
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 450 MHz
Power Gain — 50 MHz Gp 17.8 18.2 18.8 dB
Power Gain — 450 MHz Gp 18.5 19 20 dB
Slope S 0.3 — 1.5 dB
Gain Flatness (Peak To Valley) —_ —_ 0.2 0.4 dB
Return Loss — Input/Output 40-450 MHz IRL/ORL 18 — — dB
(Zo = 75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M6, M15) -_ -85 —
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -80 -72
Cross Modulation Distortion 53-Channel FLAT XMDs3 — -62 —_ dB
(Vout = +46 dBmV per ch.) 60—Channel FLAT XMDgo — -61 -59
Composite Triple Beat 53—-Channel FLAT CTBs3 — —64 — dB
(Vout = +46 dBmV per ch.) 60—Channel FLAT CTBgo — -62 -61
DIN (European Applications Only)* dBuv**
300 MHz —(CHV+Q-P @W) DIN1 — 126 —
400 MHz— (CH M8 + M15 — M9 @ M14) DIN2 — 126 —
450 MHz — (CH M20 + M23 — M22 @ M21) DIN3 — 125 —
Noise Figure (f = 450 MHz) NF —_ 5.5 6.5 dB
DC Current Ioc — 210 240 mA
MOTOROLA RF DEVICE DATA MHW5182A
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*DIN (European Applications Only)

NCTA Channel Frequency DIN Output Level DIN Beat Level
Designation (MHz) (dBmV)**(Typ) dB Relative to Ref. Ch.
P 253.25 +60
Q 259.25 +60
v 289.25 +66 <-60
W (Ref.) 295.25 +66
M8 361.25 +60
M9 367.25 +60 <—60
M14 (Ref.) 397.25 +66 =
M15 403.25 +66
M20 433.25 +65
M21 (Ref.) 439.25 +65 <—60
M22 445.25 +59 h
M23 451.25 +59

**DIN (dBuV) = Reference Channel Level (dBmV) +60 dB

MHW5182A MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
High Output Doubler 450/550
MHz CATV Amplifier Modules

The MHW5185B and MHW6185B are designed specifically for 450/550 MHz
CATV applications. Features ion—implanted arsenic emitter transistors and an
all gold metallization system.:

¢ 5th Generation Die Technology
¢ Specified for 60/77—Channel Performance

¢ Broadband Power Gain — @ f = 40—550 MHz
Gp =18.5dB Typ @ 50 MHz
19.2 dB Typ @ 450 MHz
19.5 dB Typ @ 550 MHz

¢ Broadband Noise Figure
NF =4.5dB Typ @ 50 MHz

¢ Improvement in Distortion Over Conventional Hybrids
o Allows Higher Output Level Operation

ABSOLUTE MAXIMUM RATINGS

MHW5185B
MHW6185B

18 dB GAIN
450/550 MHz
60/77-CHANNEL
CATV AMPLIFIERS

CASE 714-06, STYLE 1

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (V¢c = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range MHW5185B BW 40 — 450 MHz
MHW6185B 40 — 550
Power Gain 50 MHz All Gp 18 18.5 19 dB
450 MHz MHW5185B 18.5 19.2 20
550 MHz MHW6185B 18.8 19.5 20.5
Slope 40-450 MHz MHW5185B S 0.3 — 1.8 dB
40-550 MHz MHW6185B 0.3 — 2.0
Gain Flatness (Peak To Valley) MHW5185B —_ —_ —_ 0.4 dB
MHW6185B -_ — 0.5
Return Loss — Input/Output (Z, = 75 Ohms) 40-450 MHz MHW5185B IRL/ORL 18 —_ — dB
40-550 MHz MHW6185B 18 — —
Composite Second Order CSO0g0/77 dB
60 ch, (Vout = +46 dBmV) MHW5185B - -70 -67
77 ch, (Vou = +44 dBmV) MHW6185B — -68 -65
(continued)
REV 7
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ELECTRICAL CHARACTERISTICS — continued (V¢ = 24 Vdc, T¢ = +30°C, 75 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Cross Modulation Distortion XMDgo/77 dB
(60 ch, Vout = +46 dBmV @ Fm = 55 MHz) MHW5185B — -70 -67
(77 ch, Vot = +44 dBmV @ Fm = 55 MHz) MHW6185B : — -78 —-68
Signal-to—Triple Beat Noise CTBgo/77 dB
(60 ch, Vgyt = +46 dBmV) MHW5185B — -68 -67
(77 ch, oyt = +44 dBmV) MHW6185B — -66 -65
Noise Figure 450 MHz MHW5185B NF —_ 5.5 7.0 dB
550 MHz MHW6185B — 6.0 7.5
DC Current (Vpg = 24 Vdc, T¢ = 30°C) Ioc 380 415 440 mA
MHW5185B MHW6185B MOTOROLA RF DEVICE DATA
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF Line

450 MHz CATV Amplifier

... designed for broadband applications requiring low distortion characteristics.
Specifically intended for CATV market requirements. Features ion-implanted
arsenic emitter transistors with 7.0 GHz fy, and an all gold metallization system.

e Broadband Power Gain — @ f = 40—450 MHz

Gp = 22 dB (Typ)

¢ Broadband Noise Figure — @ f = 40—450 MHz

NF = 4.5 dB (Typ)

» Superior Gain, Return Loss and DC Current Stability with Temperature

o All Gold Metallization
e 7.0 GHz lon-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHW5222A

22 dB GAIN
450 MHz
60-CHANNEL

CATV TRUNK AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vee +28 Vdec
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40 to +100 °C

CASE 714-06, STYLE 1

ELECTRICAL CHARACTERISTICS (V¢ =24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 450 MHz
Power Gain — 50 MHz Gp 21.4 22 22.6 dB
Power Gain — 450 MHz Gp 22.0 22.9 235 dB
Slope S 0.2 0.5 1.5 dB
Gain Flatness (Peak To Valley) — — 0.2 0.4 dB
Return Loss — Input/Output 40-450 MHz IRL/ORL 18 — —_ dB
(Zo =75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV, Ch 2, M6, M15) - -80 —
(Vout = +44 dBmV, Ch 2, M13, M22) — 78 _72
Cross Modulation Distortion 53-Channel FLAT XMDs3 —_ -60 — dB
(Vout = +46 dBmV) 60-Channel FLAT XMDgg —-60 -59
Composite Triple Beat 53-Channel FLAT CTBs3 — -63 — dB
(Vout = +46 dBmV) 60-Channel FLAT CTBego — -61 —-60
DIN (European Applications Only) dBuVv
300 MHz — (CHV+Q-P @ W) DIN1 — 125.5 —
400 MHz — (CH M8 + M15 - M9 @ M14) DIN2 — 125 —
450 MHz — (CH M20 + M23 — M22 @ M21) DIN3 — 124 —
Noise Figure NF — 4.5 5.0 dB
(f = 450 MHz)
DC Current Ibc —_ 210 240 mA
MOTOROLA RF DEVICE DATA MHW5222A
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*DIN (European Applications Only)

NCTA Channel Frequency DIN Output Level DIN Beat Level
Designation (MHz2) (dBmV)**(Typ) dB Relative to Ref. Ch.
P 253.25 +59.5
Q 259.25 +59.5 <_60
\Y 289.25 +65.5
W (Ref.) 295.25 +65.5
m8 361.25 +59
M9 367.25 +59 <—60
M14 (Ref.) 397.25 +65
M15 403.25 +65
M20 433.25 +64
M21 (Ref.) 439.25 +64 <60
M22 445.25 +58 b
M23 451.25 +58

**DIN (dBuV) = Reference Channel Level (dBmV) +60 dB

MHW5222A
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
450 MHz CATV Amplifier

. . . designed specifically for 450 MHz CATV applications. Features ion—im-
planted arsenic emitter transistors with 7.0 GHz fr and an all gold metallization
system.

e Specified for 53— and 60-Channel Performance

e Broadband Power Gain — @ f = 40—450 MHz
Gp =34.5dB Typ @ 50 MHz
35.5dB Typ @ 450 MHz

e Broadband Noise Figure
NF = 5.0 dB (Typ)

e Superior Gain, Return Loss and DC Current Stability with Temperature
o All Gold Metallization
e 7.0 GHz lon-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHW5342A

34 dB GAIN
450 MHz
60-CHANNEL
CATV LINE EXTENDER
AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (Vgg = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 450 MHz
Power Gain — 50 MHz Gp 33.5 34.5 35.5 dB
Power Gain — 450 MHz Gp 34.5 35.5 37 dB
Slope S 0 +1.0 +2.5 dB
Gain Flatness (Peak To Valley) — — 0.3 0.6 dB
Return Loss — Input/Output 40-450 MHz IRL/ORL 18 — — dB
(Zo =75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M6, M15) —_ 78 —
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -74 —-68
Cross Modulation Distortion 53-Channel FLAT XMDs3 —_ —63 — dB
(Vout = +46 dBmV) 60—Channel FLAT XMDgg -63 -59
Composite Triple Beat 53-Channel FLAT CTBs3 — —63 — dB
(Vout = +46 dBmV) 60-Channel FLAT CTBego — -62 -59
DIN (European Applications Only) dBuv
300 MHz — (CHV+Q-P @ W) DIN1 — 126 —
400 MHz — (CH M8 + M15 - M9 @ M14) DIN2 — 125 —
450 MHz — (CH M20 + M23 — M22 @ M21) DIN3 — 124 —
Noise Figure NF — 5.0 6.0 dB
(f = 450 MHz)
DC Current Ipc —_— 310 340 mA
REV 6
MOTOROLA RF DEVICE DATA MHW5342A
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*DIN (European Applications Only)

NCTA Channel Frequency DIN Output Level DIN Beat Level
Designation (MHz) (dBmV)**(Typ) dB Relative to Ref. Ch.
P 253.25 +60
Q 259.25 +60
v 289.25 +66 <-60
W (Ref.) 295.25 : +66
M8 361.25 +59
M9 367.25 +59 <60
M14 (Ref.) 397.25 +65
M15 403.25 +65
M20 433.25 +64
M21 (Ref.) 439.25 +64 <60
M22 445.25 +58 h
M23 451.25 +58

**DIN (dBuV) = Reference Channel Level (dBmV) +60 dB

MHW5342A MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
450 MHz CATV AMPLIFIER

. . . designed specifically for 450 MHz CATV applications. Features ion—im-

planted arsenic emitter transistors with 7.0 GHz fr and an all gold metallization
system.

Specified for 53— and 60—-Channel Performance
Broadband Power Gain — @ f = 40—-450 MHz

L]

Gp = 38dB (Typ)
Broadband Noise Figure
NF = 4.0 dB (Typ)

Superior Gain, Return Loss and DC Current Stability with Temperature

All Gold Metallization
7.0 GHz lon—Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHWS5382A

38 dB GAIN
450 MHz
60-CHANNEL
CATV LINE EXTENDER
AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Te —20 to +100 °C
Storage Temperature Range Tstg —40to +100 °C

CASE 714-06, STYLE 1

ELECTRICAL CHARACTERISTICS (Vg =24 Vdc, T = +30°C, 75 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 450 MHz
Power Gain — 50 MHz Gp 37 38 39.5 dB
Power Gain — 450 MHz Gp 38 39 40 dB
Slope S 0 +1.0 +2.5 dB
Gain Flatness (Peak To Valley) — — 0.3 0.6 dB
Return Loss — Input/Output 40-450 MHz IRL/ORL 18 — — dB
(Zo =75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M6, M15) — -78 —
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — =72 —-64
Cross Modulation Distortion 53-Channel FLAT XMDs3 —_ -63 — dB
(Vout = +46 dBmV) 60-Channel FLAT XMDgg -61 -59
Composite Triple Beat 53-Channel FLAT CTBs3 —_ -63 — dB
(Vout = +46 dBmV) 60-Channel FLAT CTBgo —_ —-60 -59
DIN (European Applications Only) dBuV
300 MHz —(CHV+Q-P @W) DINt — 125 —
400 MHz— (CH M8 + M15 - M9 @ M14) DIN2 — 124 o
450 MHz — (CH M20 + M23 - M22 @ M21) DIN3 — 123 —
Noise Figure NF — 4.0 5.0 daB
(f = 450 MHz)
DC Current Ipc — 310 340 mA
MOTOROLA RF DEVICE DATA MHW5382A
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*DIN (European Applications Only)

NCTA Channel Frequency DIN Output Level DIN Beat Level
Designation (MHz) (dBmV)**(Typ) dB Relative to Ref. Ch.
P 253.25 +59
Q 259.25 +59 <60
\ 289.25 +65
W (Ref.) 295.25 +65
M8 361.25 +58
M9 367.25 +58 <-60
M14 (Ref.) 397.25 +64 h
M15 403.25 +64
M20 433.25 +57
M21 (Ref.) 439.25 +57 <—60
M22 445.25 +63 N
M23 451.25 +63

**DIN (dBuV) = Reference Channel Level (dBmV) +60 dB

MHW5382A
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
550 MHz CATV Amplifier MHW6142

. . . designed specifically for 550 MHz CATV applications. Features ion—im-
planted arsenic emitter transistors with 7.0 GHz fr and an all gold metallization

system.

o Specified for 77 Channel Performance

« Broadband Power Gain— @ f = 40—550 MHz “;gflﬁz'“
Gp = 14 dB (Typ) @ 50 MHz AL
14.5 dB (Min) @ 550 MHz CATV INPUT/OUTPUT
e Broadband Noise Figure TRUNK AMPLIFIER

NF = 7.5 dB (Max)

o Superior Gain, Return Loss and DC Current Stability with Temperature
o All Gold Metallization ‘
¢ 7.0 GHz lon-Implanted Transistors

CASE 714-06, STYLE 1

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmvV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —-20 to +100 °C
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (Vcc = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 550 MHz
Power Gain — 50 MHz Gp 135 14 145 dB
Power Gain — 550 MHz Gp 14.5 _ — dB
Slope S 0.2 — 1.5 dB
Gain Flatness (Peak To Valley) — — 0.2 0.5 dB
Return Loss — Input/Output 40-550 MHz | IRL/ORL 18 —_ -_ dB
(Zo = 75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22) —_ -78 —_
(Vout = +44 dBmV per ch., Ch 2, M30, M39) - — -75 -72
Cross Modulation Distortion dB
(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgg — -64 -
(Vout = +44 dBmV per ch.) 77-Channel FLAT XMDz7 — -65 -62
Composite Triple Beat : dB
(Vout = +46 dBmV per ch.) ' 60-Channel FLAT CTBgo — -62 —_
(Vout = +44 dBmV per ch.) 77—-Channel FLAT CTB77 — -65 -59
Noise Figure NF — 6.5 75 dB
(f = 550 MHz)
DC Current Ibc - 210 240 mA
MOTOROLA RF DEVICE DATA MHW6142
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MU IUOKULA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
77-Channel (550 MHz) CATV MHW6172
Input/Output Trunk Amplifier

. . . designed specifically for 550 MHz CATV applications. Features ion—im-

planted arsenic emitter transistors with 7 GHz fy and an all gold metallization

systern. 17 dB GAIN

o Specified for 77—Channel Performance 7530 MGHZ

e Broadband Power Gain — @ f = 40-550 MHz 77-CHANNEL
Gy =17.2 dB (Typ) CATV AMPLIFIER

e Broadband Noise Figure — @ f = 550 MHz

NF =6 dB (Typ)

e Superior Gain, Return Loss and DC Current Stability with Temperature
o All Gold Metallization
e 7 GHz lon—-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range T —20to +100 °C
P d P 9 c * CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (Vg = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 550 MHz
Power Gain 50 MHz Gp 16.8 17.2 17.8 dB
Slope S 0 +0.5 2.0 dB
Gain Flatness (Peak To Valley) — — 0.2 0.4 dB
Return Loss — Input/Output 40-550 MHz IRL/ORL 18 — — dB
(Z, = 75 Ohms)
Second Order Intermodulation IMD dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -80 —
(Vout = +44 dBmV per ch., Ch 2, M30, M39) — -78 -70
Cross Modulation Distortion dB
(Vout = +46 dBmV per ch.) 60—Channel FLAT XMDgo —_ -63 —
(Vout = +44 dBmV per ch.) 77-Channel FLAT XMD77 —_ —-65 -62
Composite Triple Beat Noise dB
(Vout = +46 dBmV per ch.) 60—-Channel FLAT CTBgo — -62 —
(Vout = +44 dBmV per ch.) 77—-Channel FLAT CTB77 —_ —-60 -59
Noise Figure 450 MHz NF — 5.5 — dB
550 MHz — 6 7
DC Current Ibc — 210 240 mA
REV 6
MHW6172 MOTOROLA RF DEVICE DATA
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The RF Line

550 MHz CATV Amplifier

.-. . designed specifically for 550 MHz CATV applications. Features ion—im-
planted arsenic emitter transistors with 7.0 GHz fy and an all gold metallization

system.
¢ Specified for 77 Channel Performance

e Broadband Power Gain — @ f = 40-550 MHz

Gp = 18.2 dB (Typ) @ 50 MHz
18.8 dB (Min) @ 550 MHz

Broadband Noise Figure @ 550 MHz
NF = 7.0 dB (Max)

o Superior Gain, Return Loss and DC Current Stability with Temperature

o All Gold Metallization
e 7.0 GHz lon—Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHW6182

18 dB GAIN

550 MHz

77-CHANNEL
CATV INPUT/OUTPUT
TRUNK AMPLIFIER

CASE 714-06, STYLE 1

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —-20to +100 °C
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 550 MHz
Power Gain — 50 MHz Gp 17.7 18.2 18.7 dB
Power Gain — 550 MHz Gp 18.8 19.2 20 dB
Slope S 0.5 — 25 dB
Gain Flatness (Peak To Valley) —_ — 0.2 0.5 dB
Return Loss — Input/Output 40-550 MHz IRL/ORL 18 — — dB
(Zo = 75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22) - - -85 —
(Vout = +44 dBmV per ch., Ch 2, M30, M39) - —-80 -72
Cross Modulation Distortion dB
(Vout = +46 dBmV per ch.) 60~-Channel FLAT XMDgg — -61 —
(Vout = +44 dBmV per ch.) 77—-Channel FLAT XMD7z7 — -64 -62
Composite Triple Beat dB
(Vout = +46 dBmV per ch.) 60~Channel FLAT CTBgo — -62 —
(Vout = +44 dBmV per ch.) 77—-Channel FLAT CTB77 —_ -60 —58
Noise Figure NF - — 7.0 dB
(f = 550 MHz)
DC Current loc — 210 240 mA
REV 6
MOTOROLA RF DEVICE DATA MHW6182
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The RF Line
600 MHz CATV Amplifier Module

This module is designed specifically for 600 MHz CATV applications.
Features ion—implanted arsenic emitter transistors with 7 GHz fr and an all gold
metallization system.

e Specified for 87-Channel Performance

e Broadband Power Gain — @ f = 40-600 MHz
Gp =17.6 dB (Min) @ 50 MHz
18.2 dB (Min) @ 600 MHz

s Broadband Noise Figure @ 600 MHz
NF = 6 dB (Max)

e Superior Gain, Return Loss and DC Current Stability with Tem-
perature

¢ All Gold Metallization
e 7 GHz lon-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHWG6182-6

5TH GENERATION
18 dB GAIN
600 MHz
87-CHANNEL
CATV INPUT/OUTPUT
TRUNK AMPLIFIERS

Rating Symbol Value Unit
RF Voltage Input Vin +60 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 600 MHz
Power Gain f=50 MHz Gp 17.6 18.2 18.8 dB
Power Gain f =600 MHz Gp 18.2 19.2 20 dB
Slope f=40-600 MHz S 0 — 1.8 dB
Gain Flatness (Peak to Valley) f=40-600 MHz — — 0.2 0.6 dB
Return Loss — Input/Output f=40-600 MHz IRL/ORL 18 —_ - dB
(Zo = 75 Ohms)
Composite Second Order CSOg7 - —_ -56 dB
(Vout = +44 dBmV/Ch) 87-Channel FLAT
Cross Modulation Distortion XMDg7 —_ —_ -55 dB
(Vout = +44 dBmV/Ch, Fm = 55 MHz) 87-Channel FLAT
Composite Triple Beat CTBg7 - — -57 dB
(Vout = +44 dBmV/Ch) 87-Channel FLAT
Noise Figure f=50 MHz NF — — 5 dB
f=600 MHz — — 6
DC Current Ipc 180 210 240 mA
(VDC =24 Vdc, Tc = 30°C)

REV 1

MHW6182-6
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The RF Line
High Output Doubler MHW6185-6A

600 MHz CATV Amplifier

e 24V Supply Voltage

e Specified for 87-Channel Performance 18.5 dB GAIN

e 6th Generation Die Technology 600 MHz

e |Improvement in Distortion Over Conventional Hybrids 87-CHANNEL
o Allows Higher Output Level Operation CATV AMPLIFIER
e All Gold Metallization

7 GHz f1 lon—-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input Vin +70 dBmV
DC Supply Voltage Vce +28 Vdec
Operating Case Temperature Range Tc —20 to +100 °C
CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (Vg = 24 Vdc, Ta = +30°C, 75 Q system unless otherwise noted)
Characteristic ’ Symbol Min Typ Max Unit
Frequency Range BW 40 — 600 MHz
Power Gain 50 MHz Gp 18 18.5 19 dB
600 MHz 18.5 18.8 20
Slope 40—600 MHz S 0 0.3 1.5 dB
Gain Flatness (40—600 MHz, Peak to Valley) — — 0.3 0.6 dB
Return Loss — Input/Output (Z, = 75 Ohms) ~ 40—600 MHz IRL/ORL . 18 — - dB
Composite Second Order CSOg7 — -70 -64 dBc
(Vout = +44 dBmV/ch., Worst Case) 87—Channel FLAT
Cross Modulation Distortion XMDgz - =70 —-66 dBc
(Vout = +44 dBmV/ch., FM = 55 MHz) 87—-Channel FLAT
Composite Triple Beat CTBgy —_ -66 —64 dBc
(Vout = +44 dBmV/ch., Worst Case) 87-Channel FLAT
Noise Figure 50 MHz NF — 5 6 dB
600 MHz — 6 7
DC Current (Vpg = 24 £0.5 Vdc, Tg = 30°C) Ipc 380 435 460 mA
REV 1
MOTOROLA RF DEVICE DATA MHW6185-6A
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The RF Line
High Output Doubler

600 MHz CATV Amplifier

e 24V Supply Voltage

e Specified for 87-Channel Performance

e 6th Generation Die Technology

e Improvement in Distortion Over Conventional Hybrids
o Allows Higher Output Level Operation

o All Gold Metallization

e 7 GHz fr lon—Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHWG6205-6A

20 dB GAIN
600 MHz
87-CHANNEL
CATV AMPLIFIER

CASE 714-06, STYLE 1

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vce +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, T = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 - 600 MHz
Power Gain 50 MHz Gp 19.5 20 20.5 dB
600 MHz 19.8 20.1 215
Slope 40 — 600 MHz S 0 0.2 1.5 dB
Gain Flatness (40 — 600 MHz, Peak to Valley) — — 0.3 0.6 dB
Return Loss — Input/Output (Z, = 75 Ohms) 40 — 600 MHz IRL/ORL 18 — — dB
Composite Second Order — Intermodulation Distortion CSOg7 — —-65 —63 dBc
(Vout = +44 dBmV/ch., Worst Case) 87-Channel FLAT
Cross Modulation Distortion XMDg7 —_ -67 —65 dBc
(Vout = +44 dBmV/ch., FM = 55 MHz) 87-Channel FLAT
Composite Triple Beat CTBg7 — —68 —63 dBc
(Vout = +44 dBmV/ch., Worst Case) 87-Channel FLAT
Noise Figure 50 MHz NF — 4.5 55 dB
600 MHz — 5.5 6.5
DC Current (Vpg =24 +0.5 Vdc, Tg = 30°C) Ibc 380 435 460 mA

REV 1

MHW6205-6A
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The RF Line
550 MHz CATV Amplifier

. . . designed specifically for 550 MHz CATV applications. Features ion—im-
planted arsenic emitter transistors with 7.0 GHz ft and an all gold metallization
system.

e Specified for 77-Channel Performance

e Broadband Power Gain — @ f = 40-550 MHz
Gp = 22dB (Typ) @ 50 MHz
22 dB (Min) @ 550 MHz

e Broadband Noise Figure @ 550 MHz
NF = 6.0 dB (Max)

e Superior Gain, Return Loss and DC Current Stability with Temperature
e All Gold Metallization
e 7.0 GHz lon—Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHW6222

22 dB GAIN
550 MHz
77-CHANNEL
CATV INPUT/OUTPUT
TRUNK AMPLIFIER

CASE 714-06, STYLE 1

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +60 dBmV
DC Supply Voltage Vce +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 550 MHz
Power Gain — 50 MHz Gp 21.4 22 22.6 dB
Power Gain — 550 MHz Gp 22 — — dB
Slope S 0.2 - 1.5 dB
Gain Flatness (Peak To Valley) —_ — 0.2 0.4 dB
Return Loss — Input/Output IRL/ORL 18 —_ — dB
(Z, = 75 Ohms) 40-550 MHz
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -80 —
(Vout = +44 dBmV per ch., Ch 2, M30, M39) — -72 —-66
Cross Modulation Distortion dB
(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgg — -60 —
(Vout = +44 dBmV per ch.) 77-Channel FLAT XMD77 — -60 -57
Composite Triple Beat dB
(Vout = +46 dBmV per ch.) 60—Channel FLAT CTBgp — -61 —
(Vout = +44 dBmV per ch.) 77-Channel FLAT CTB77 — -59 -57
Noise Figure NF — 5.0 6.0 dB
(f = 550 MHz)
DC Current Ioc — 210 240 mA
REV 6
MOTOROLA RF DEVICE DATA MHW6222
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The RF Line
77-Channel (550 MHz) CATV
Line Extender Amplifier MHW6272

e Specified for 60— and 77—Channel Performance

¢ Broadband Power Gain — @ f = 40—550 MHz

Gp =27 dB (Typ) 27 dB GAIN
¢ Broadband Noise Figure 550 MHz
NF =6 dB (Typ) @ 550 MHz 77-CHANNEL
CATV AMPLIFIER

e Superior Gain, Return Loss and DC Current Stability with Temperature

o All Gold Metallization

o 7 GHz fy lon—-Implanted Transistors

MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Tem, ture R T —20 to +100 °C
poraling wase "emperature Hange c ot CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 550 MHz
Power Gain 50 MHz Gp 26.2 27 27.8 dB
550 MHz 27 —_ 29.2
Slope S 0 1 2 dB
Gain Flatness (Peak To Valley) — — 0.4 0.8 dB
Return Loss — Input/Output (Z, = 75 Ohms)  40-450 MHz IRL/ORL 18 — — dB
, 450-550 MHz 16 — -
Second Order Intermodulation Distortion IMD dB
(Vout = +48 dBmV per ch., Ch 2, 13, R) - -80 —_
(Vout = +46 dBmV per ch., Ch 2, M6, M15) — -78 —
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -76 —
(Vout = +44 dBmV per ch., Ch 2, M30, M39) — -69 —64
Cross Modulation Distortion @ Ch 2 dB
(Vout = +46 dBmV per ch.) 53-Channel FLAT XMDs3 — -63 —
60—-Channel FLAT XMDgo — -62 —
(Vout = +44 dBmV per ch.) 70-Channel FLAT XMD7q — -61 —_
77-Channel FLAT XMD77 —_ -59 -57
Composite Triple Beat dB
(Vout = +46 dBmV per ch.) 53-Channel FLAT TBs3 — -63 —_
60-Channel FLAT TBeo — -62 —
(Vout = +44 dBmV per ch.) 70-Channel FLAT TB7o - -61 .
77-Channel FLAT TB77 — -59 -57
Noise Figure 550 MHz NF - 6.0 6.5 dB
DC Current Ipc — 310 340 mA
MHW6272 MOTOROLA RF DEVICE DATA

2-106



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
77-Channel (550 MHz)
CATV Amplifier

. . . designed specifically for 550 MHz CATV :applications. Features
ion—implanted arsenic emitter transistors with 7 GHz fr and an all gold

metallization system.

Specified for 77—-Channel Performance
Broadband Power Gain — @ f = 40—-550 MHz
Gp =34.5dB (Typ) @ 50 MHz
35 dB (Min) @ 550 MHz

Broadband Noise Figure @ 550 MHz
NF = 5.5 dB (Typ)

Superior Gain, Return Loss and DC Current Stability with Temperature

All Gold Metallization
7 GHz lon—Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

MHWG6342

34 dB GAIN
550 MHz
77-CHANNEL
CATV AMPLIFIER

CASE 714-06, STYLE 1

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —-40 to +100 °C
ELECTRICAL CHARACTERISTICS (Vg =24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 550 MHz
Power Gain 50 MHz Gp 33.5 34.5 35.5 dB
Power Gain 550 MHz Gp 34.5 —_ —_ dB
Slope S 0 1 2 dB
Gain Flatness (Peak To Valley) — — 0.4 0.8 dB
Return Loss — Input/Output 40-550 MHz | IRL/ORL 18 — — dB
(Zo =75 Ohms) 450—-550 MHz 16 - —
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — =75 —
(Vout = +44 dBmV per ch., Ch 2, M30, M39) — =70 -64
Cross Modulation Distortion daB
(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgq — —-61 —
(Vout = +44 dBmV per ch.) 77-Channel FLAT XMD77 — -59 -57
Composite Triple Beat dB
(Vout = +46 dBmV per ch.) 60-Channel FLAT CTBgo — -60 —_
(Vout = +44 dBmV per ch.) 77-Channel FLAT CTB77 — —-58 -57
Noise Figure 550 MHz NF —_ 5.5 6.5 dB
DC Current Ibc e 310 340 mA
REV 6
MOTOROLA RF DEVICE DATA MHW6342
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The RF Line

750 MHz CATV

Conventional Hybrid Amplifier

Designed specifically for 750 MHz CATV applications. Features ion—im-
planted arsenic emitter transistors with an all gold metallization system.

e Supply Voltage = 24 Vdc

e 5th Generation Die Technology

o Specified for 110 Channel Performance

e Power Gain = 14.5 dB max @ f =50 MHz

e Superior Gain, Return Loss and DC Current Stability

o All Gold Metallization

MAXIMUM RATINGS

MHW7142

24 Vdc
750 MHz
110 - CHANNEL
CATV AMPLIFIER

CASE 714-06, Style 1

Parameter Symbol Value Unit
DC Supply Voltage Vee +28 Vdc
RF Input Voltage (Single Tone) ViN +70 dBmV
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40to +100 °C

ELECTRICAL CHARACTERISTICS (V¢ = 24Vdc, T¢ = 25°C, 75 ohm system, unless otherwise noted)

REV 1

Characteristic Symbol Min Max Unit
Frequency BW 40 750 MHz
Power Gain (f = 50 MHz) Gp1 13.5 14.5 dB
Power Gain (f = 750 MHz) Gp2 14.2 15.2 dB
Slope (f = 40 — 750 MHz) S 0.3 1.5 dB
Gain Flatness (f = 40 — 750 MHz, Peak to Valley) Gt — 0.6 dB
Return Loss (@ f=40 MHz) RL 20 — dB
Return Loss Derate (@ f> 40 MHz) RLD —_ .006 dB/MHz
Composite Second Order ~ (Voyt = +40 dBmV/ch) CSO0419 — -60 dBc

(continued)

MHW7142
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ELECTRICAL CHARACTERISTICS — continued (V¢ = 24Vdc, Tg = 25°C, 75 ohm system, unless otherwise noted)

Characteristic Symbol Min Max Unit
Cross Modulation (Vout = +40 dBmV/ch, FM = 55.25 MHz) XMD119 — —66 dBc
Composite Triple Beat (Vo = +40 dBmV/ch) CTB110 — -62 dBc
Noise Figure (f = 50 MHz) NF4 — 6.0 dB
Noise Figure (f =750 MHz) NF2 — 7.5 dB
DC Current IDC 180 240 mA
MOTOROLA RF DEVICE DATA MHW7142
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The RF Line

110-Channel (750 MHz), 128-Channel
(860 MHz) & 152-Channel (1000 MHZ2)
CATV Amplifiers

MHW?7182
-"MHWS8182
MHW9182

The MHW7182, MHW8182, and MHW9182 are designed specifically for up
to 1000 MHz CATV systems as output amplifiers in trunk and line extender
applications. These amplifiers feature ion—implanted, arsenic emitter transistors
and an all gold metallization system.

o Specified for 110/128/152—-Channel Performance

18 dB GAIN
750/860/1000 MHz
110/128/152 CHANNEL
CATV AMPLIFIERS

e Broadband Power Gain — @ f = 40-1000 MHz

Gp = 18.2 dB Min @ 750, 860 & 1000 MHz

¢ Broadband Noise Figure
NF =5.5 dB Typ — MHW7182
6.0 dB Typ — MHW8182
6.5 dB Typ — MHW9182
e Superior Gain, Return Loss and DC Current Stability with Temperature

o All Gold Metallization

CASE 714-06, STYLE 1

MAXIMUM RATINGS

Rating Symbol Value Unit
DC Supply Voltage Vee +28 Vde
RF Input Voltage (Single Tone) Vin +70 dBmV
Operating Case Temperature Range Tc —-20to +100 °C
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (Vgc = 24 Vdc; Tg = +30°C, 75 ohm system, unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range MHW?7182 BW 40 —_ 750 MHz
MHW8182 40 — 860
MHW9182 40 — 1000
Power Gain 50 MHz Al Gp 17.6 18.2 18.8 dB
750 MHz MHW?7182 18.2 18.9 20.5
860 MHz ~ MHW8182 18.2 19.0 20.5
1000 MHz  MHW9182 18.2 19.2 20.7
Slope MHW?7182, MHW8182, MHW9182 S 0 1.0 25 —_
Gain Flatness (Peak To Valley) G¢ — 0.4 0.6 —_
MHW?7182, MHW8182 — 0.4 0.8
MHW9182
Input/Output Return Loss @ f=40 MHz MHW?7182, MHW8182, MHW9182 IRL/ORL 20 24 — dB
Derate Return Loss @ f > 40 MHz MHW7182 RLD — - 0.007 | dB/MHz
MHW8182 — — 0.008
(Ref =20 dB @ 40 MHz) MHW9182 — — 0.009
Composite Second Order dB
(Vout = +40 dBmV/ch; 110 Channels)  MHW7182 CSO0110 —_ -67 -62
(Vout = +38 dBmV/ch; 128 Channels) MHW8182 CSO128 — -67 -60
(Vout = +38 dBmV/ch; 152 Channels) MHW9182 CSO152 — -67 -59
(continued)
REV 6

MHW7182 MHW8182 MHW9182
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ELECTRICAL CHARACTERISTICS — continued (Vg¢ = 24 Vdc; T¢ = +30°C, 75 ohm system, unless otherwise hoted)

Characteristic Symbol Min Typ Max Unit

Cross Modulation Distortion dBc
(Vout = +40 dBmV/ch, 110-Channel @ Fm = 55.25 MHz) MHW7182 XMD110 . — -68 -64
(Vout = +38 dBmV/ch, 128—Channel @ Fm = 55.25 MHz) MHW8182 - XMDq2g — —-68 —-60
(Vout = +38 dBmV/ch, 152—Channel @ Fm = 55.25 MHz) MHW9182 XMD152 —_ -68 -59

Composite Triple Beat dBc
(Vout = +40 dBmV/ch, 110-Channels, Worst Case) MHW?7182 CTB110 — -64 -62
(Vout = +38 dBmV/ch, 128-Channels, Worst Case) MHW8182 CTB12g - — -62 -60
(Vout = +38 dBmV/ch, 152—Channels, Worst Case) MHW9182 CTB152 — -61 -59

Noise Figure f=50 MHz NF — 3.6 5.0 dB
f =750 MHz MHW?7182 — 55 6.5
f =860 MHz MHW8182 — 6.0 7.0
f=1000 MHz MHW9182 — 6.5 8.0

DC Current Ioc 180 210 240 mA

MOTOROLA RF DEVICE DATA MHW7182 MHW8182 MHW9182
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The RF Line
High Output Power Doubler | m=w7;85ﬁ
750 MHz CATV Amplifiers 7205

Designed specifically for 750 MHz CATV applications. Features ion—

implanted, arsenic emitter transistors with an all gold metallization system.
750 MHz, 24 Vdc

* Supply Voltage = 24 Vdc ‘ 110 CHANNEL
¢ 6th Generation Die Technology CATV AMPLIFIERS

¢ Specified for 110 Channel Performance
¢ Broadband Power Gain @ f = 50 MHz

Gp = 18 dB Min (MHW7185A)
Gp = 19.5 dB Min (MHW7205A)

e Broadband Noise Figure @ f =50 MHz
NF = 6 dB Max

e Improvement in Distortion Over Conventional Hybrids
o Allows Higher Output Level Operation

CASE 714-06, Style 1

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
DC Supply Voltage i Ve +28 Vdc
RF Input Voltage (Single Tone) VN +70 dBmV
Operating Case Temperature Range Tc —-20to +100 °C
Storage Temperature Range Tstg —40to +125 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = 30°C, 75 Q system, unless otherwise noted)
Characteristic Symbol Min Max Unit
Bandwidth BW 40 750 MHz
Power Gain (f = 50 MHz) MHW?7185A Gp1 18.0 19.0 dB
MHW?7205A 19.5 20.5
Power Gain (f =750 MHz) MHW7185A Gp2 18.5 20.5 dB
MHW7205A 20.0 215
Slope (f =40 — 750 MHz) S 0 2 dB
Gain Flatness (f = 40 — 750 MHz, Peak to Valley) Gg — 1 dB
Return Loss (f = 40 MHz) RL 18 — dB
Return Loss Derate (f> 40 MHz) RLD — 0.007 dB/MHz
Composite Triple Beat (Vout = +44 dBmV/ch, MHW?7185A CTB110 - -58 dBc
110 Channels, Worst Case) MHW7205A — -57
Cross Modulation (Vout = +44 dBmV/ch, MHW7185A XMDy19 — —65 dBc
110 Channels, FM = 55 MHz) MHW?7205A —64
Composite Second Order (Vi = +44 dBmV/ch, MHW7185A CSO110 — -58 dBc
110 Channels, Worst Case) MHW7205A —_ -56
Noise Figure (f =50 MHz) NF4 — 6 dB
Noise Figure (f =750 MHz) NF2o — 8.5 dB
DC Current IDC 380 460 mA
MHW7185A MHW7205A MOTOROLA RF DEVICE DATA
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'I:he RF Line
High Output Power Doubler
750 MHz CATV Amplifier

* Specified for 77 and 110—Channel Performance

e Broadband Power Gain— @ f = 40-750 MHz
Gp = 19.4.dB (Typ)

¢ Broadband Noise Figure
NF = 5.8 dB (Typ) @ 750 MHz

e Superior Gain, Return Loss and DC Current Stability with Temperature
o All Gold Metallization
¢ 7 GHz fr lon—Implanted Transistors

MAXIMUM RATINGS

MHW7185C

19.4 dB GAIN
750 MHz
110-CHANNEL
CATV AMPLIFIER

' Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 ~dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40to +100 °C CASE 714Y-02, STYLE1
ELECTRICAL CHARACTERISTICS (V¢ =24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 750 MHz
Power Gain 50 MHz Gp 18.3 18.8 19.3 dB
750 MHz 19 194 20
Slope 40-750 MHz - S 0 0.4 1.0 dB
Gain Flatness (40—-750 MHz, Peak to Valley) — - 0.3 0.6 dB
Return Loss — Input/Output (Z, = 75 Ohms) IR/ORL
@ 40 MHz 19 - — dB
@ f > 40 MHz (Derate) — —_ 0.006 dB/MHz
Composite Second Order dBc
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CSO119 — =72 -64
77-Channel FLAT CSO77 — -80 —
Cross Modulation Distortion @ Ch 2 dBc
(Vout = +44 dBmV/ch., FM =55 MHz)  110-Channel FLAT XMD11 — —66 -63
77-Channel FLAT XMD~7 —_ —69 —
Composite Triple Beat . dBc
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CTB119 — —64 -62
77-Channel FLAT CTB77 - -70 —
Noise Figure 50 MHz NF — 4.0 5.0 dB
550 MHz — 4.8 —
750 MHz — 5.8 7.0
DC Current (Vpc = 24 V, T¢ = 30°C) Ipc 365 400 435 mA
MOTOROLA RF DEVICE DATA MHW7185C
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF Line

High Output Power Doubler
750 MHz CATV Amplifier

* Specified for 77 and 110-Channel Performance
e Broadband Power Gain — @ f = 40—750 MHz

Gp=20.2.dB (Typ)

¢ Broadband Noise Figure
NF = 5.8 dB (Typ) @ 750 MHz

e All Gold Metallization
e 7 GHz fy lon—-Implanted Transistors

e Composite Triple Beat— @ 110—-Channel Loading

CTB =-63 dB (Typ)

MAXIMUM RATINGS

MHW7205C

20.2 dB GAIN
750 MHz
110-CHANNEL
CATV AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20 to +100 °C
Storage Temperature Range Tetg —40t0 +100 °C CASE 714Y-02, STYLE 1

ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 750 MHz
Power Gain 50 MHz Gp 19.3 19.8 20.3 dB
750 MHz 20 20.2 21
Slope 40-750 MHz S 0 0.4 1.0 dB
Gain Flatness (40—-750 MHz, Peak to Valley) — — 0.3 0.6 dB
Return Loss — Input/Output (Z, = 75 Ohms) IRL/ORL
@ 40 MHz 19 — — dB
@ f> 40 MHz (Derate) — — 0.006 dB/MHz
Composite Second Order dBc
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CSO110 —_ -70 —63
77—Channel FLAT CSO77 —_ -80 —
Cross Modulation Distortion @ Ch 2 dBc
(Vout = +44 dBmV/ch., FM =55 MHz)  110-Channel FLAT XMD119 — —65 -62
77-Channel FLAT XMD77 -_— -69 —
Composite Triple Beat dBc
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CTB110 —_ -63 -61
77-Channel FLAT CTB77 - =70 —_
Noise Figure 50 MHz NF — 4.0 5.0 dB
550 MHz — 4.8 —
750 MHz — 5.8 7.0
DC Current (Vpg =24 V, Tg = 30°C) Inc 365 400 435 mA

MHW7205C
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line

110-Channel (750 MHz) and
128-Channel (860 MHz)
CATV Amplifiers

The MHW7222 and MHW8222 are designed specifically for up to 860 MHz
CATV systems as amplifiers in trunk and line extender applications. These
amplifiers feature ion—implanted, arsenic emitter transistors and an all gold
metallization system.

o Specified for 110/128—Channel Performance
e Broadband Power Gain — @ f = 40—-860 MHz
Gp =22 dB Typ @ 750 and 860 MHz
¢ Broadband Noise Figure
NF = 5.5 dB Typ — MHW7222
6.4 dB Typ — MHW8222
e Superior Gain, Return Loss and DC Current Stability with Tem-

perature

¢ All Gold Metallization

ABSOLUTE MAXIMUM RATINGS

MHW7222
MHWS8222

22 dB GAIN
750/860 MHz
110/128 CHANNEL
CATV AMPLIFIERS

CASE 71406, STYLE 1

Rating Symbol Value Unit
DC Supply Voltage Vece +28 Vde
RF Input Voltage (Single Tone) Vin +70 dBmV
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tetg —40to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range MHW?7222 BW 40 — 750 MHz
MHW8222 40 — 860
Power Gain f=50 MHz All Gp 20.8 215 222 dB
f =750 MHz MHW7222 22 22.3 24
f =860 MHz MHW8222 21.8 22.3 24
Slope (f = 40—750 MHz) MHW?7222, MHW8222 S 0 1 2 —
Gain Flatness (Peak To Valley) MHW7222 Gy —_ 0.4 0.6 -
(f = 40-750 MHz) MHW8222 — 0.4 0.8
Input/Output Return Loss @ f = 40 MHz MHW7222, MHW8222 IRL/ORL 20 24 — dB
Derate Return Loss @ f > 40 MHz MHW?7222 RLD — — 0.008 dB/MHz
MHW8222 — —_ 0.009
Composite Second Order dB
(Vout = +40 dBmV/ch; 110 Channels) MHW7222 CSO110 — -63 -55
(Vout = +38 dBmV/ch; 128 Channels) MHW8222 CSO128 — -63 -56
(continued)
REV 1

MOTOROLA RF DEVICE DATA
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ELECTRICAL CHARACTERISTICS — continued

Characteristic Symbol Min Typ Max Unit
Cross Modulation Distortion dBc
(Vout = +40 dBmV/ch, 110-Channel @ Fm = 55.25 MHz) MHW?7222 XMD11g — -64 —-60
(Vout = +38 dBmV/ch, 128-Channel @ Fm = 55.25 MHz) MHW8222 XMD1q2g — —68 —-60
Composite Triple Beat dBc
(Vout = +40 dBmV/ch, 110-Channels, Worst Case) MHW7222 CTBy1p —_— -62 —60
(Vout = +38 dBmV/ch, 128-Channels, Worst Case) MHW8222 CTBi2s — -62 -60
Noise Figure f=50 MHz All NF — 3.6 5 dB
f =750 MHz MHW7222 — 55 7
f = 860 MHz MHW8222 —_ 6.4 7.5
DC Current Ibc 180 220 240 mA
MHW7222 MHW8222 MOTOROLA RF DEVICE DATA
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SEMICONDUCTOR TECHNICAL DATA

The RF Line

110-Channel (750 MHz)
CATV Amplifier

The MHW7222A is designed specifically for up to 750 MHz CATV systems as
amplifiers in trunk and line extender applications. This amplifier features
ion—implanted, arsenic emitter transistors, an all gold metallization system and

offers improved ruggedness and distortion performance.
e Specified for 110-Channel Performance

e Broadband Power Gain — @ f = 40—-750 MHz
Gp=22.3dB Typ @ 750 MHz

e Broadband Noise Figure
NF =5.5 dB Typ

o All Gold Metallization

ABSOLUTE MAXIMUM RATINGS

MHW7222A

22 dB GAIN

750 MHz

110 CHANNEL
CATV AMPLIFIER

CASE 714Y-02, STYLE 1

Rating Symbol Value Unit
DC Supply Voltage Vece +28 Vdc
RF Input Voltage (Single Tone) Vin +70 dBmV
Operating Case Temperature Range Tc -20to +100 °C
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (Vg = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 750 MHz
Power Gain f=50 MHz Gp 20.8 215 22.2 dB
f=750 MH 22 223 24
Slope (f = 40—750 MHz) S 0 1 2 —_
Gain Flatness (Peak To Valley) (f = 40—750 MHz) G —_ 0.4 0.6 —_
Input/Output Return Loss @ f = 40 MHz IRL/ORL 20 24 — dB
Derate Return Loss @ f > 40 MHz RLD — - 0.008 dB/MHz
Composite Second Order daB
(Vout = +40 dBmV/ch; 110 Channels) CSO110 — —-65 -57
(Vout = +44 dBmV/ch; 77 Channels) CSO77 — -85 —
(continued)
MOTOROLA RF DEVICE DATA MHW7222A
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ELECTRICAL CHARACTERISTICS — continued

Characteristic Symbol Min Typ Max Unit
Cross Modulation Distortion dBc
(Vout = +40 dBmV/ch, 110-Channel @ Fm = 55.25 MHz) XMDy1g — —64 —80
(Vout = +44 dBmV/ch, 77-Channel @ Fm = 55.25 MHz) XMD77 - —60 —
Composite Triple Beat dBc
(Vout = +40 dBmV/ch, 110-Channels, Worst Case) CTBy10 — -63 -60
(Vout = +44 dBmV/ch, 77-Channels, Worst Case) CTB77 — —-62 —
Noise Figure f =50 MHz NF _ 3.6 5 dB
f=750 MHz —_ 5.5 7
DC Current Ibc 180 220 240 mA
MHW7222A MOTOROLA RF DEVICE DATA
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The RF Line
110-Channel (750 MHz) CATV |
Line Extender Amplifier MHW7242

o Specified for 110-Channel Performance

e Broadband Power Gain — @ f = 40-750 MHz
Gp =24 dB (Typ)

24 dB GAIN
e Broadband Noise Figure 750 MHz
NF =7 dB (Max) @ 750 MHz 110-CHANNEL
e Superior Gain, Return Loss and DC Current Stability with Tem- CATV AMPLIFIER
perature

e All Gold Metallization

o 7 GHz fr lon—-Implanted Transistors

MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20 to +100 °C CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (Vg = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 750 MHz
Power Gain 50 MHz Gp 23.2 24 24.8 dB
750 MHz 24 247 26
Slope 40-750 MHz S 0 0.7 2 dB
Gain Flatness (40—750 MHz, Peak To Valley) —_ — 0.4 0.8 dB
Return Loss — Input/Output (Z, = 75 Ohms) @ 40 MHz IRL/ORL 20 —_ — dB
@ f > 40 MHz (Derate) _— —_ 0.007 dB/MHz
Composite Second Order CSO0119 —_ -65 -60 dBc
(Vout = +40 dBmV/ch., Worst Case)
Cross Modulation Distortion @ Ch 2 XMD119 — -63 -60 dBc
(Vout = +40 dBmV/ch., FM = 55 MHz) 110-Channel FLAT
Composite Triple Beat CTB110 — -63 -60 dBc
(Vout = +40 dBmV/ch., Worst Case) 110-Channel FLAT
Noise Figure 50 MHz NF — — 5.5 dB
750 MHz — —_ 7
DC Current Ibc 280 — 350 mA
MOTOROLA RF DEVICE DATA MHW7242
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The RF Line
110-Channel (750 MHz) CATV
Line Extender Amplifier

e 24V Supply Voltage

s Specified for 110-Channel Performance

e Superior Gain, Return Loss and DC Current Stability with Temperature
o All Gold Metallization

e 7 GHz f1 lon-Implanted Transistors

MAXIMUM RATINGS

MHW7272

27 dB GAIN
750 MHz
110-CHANNEL
CATV AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Ran T —20 to +100 °C
perating poraiire nange c M CASE 71406, STYLE 1
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (Vg = 24 Vdc, T = +30°C, 75 Q system unless otherwise noted)
Characteristic Symboi Min Typ Max Unit
Frequency Range BW 40 —_ 750 MHz
Power Gain 50 MHz Gp 26.2 27 27.8 dB
750 MHz 27 27.8 29
Slope 40-750 MHz S 0 0.7 2 dB
Gain Flatness (40—750 MHz, Peak to Valley) — — 0.4 0.8 dB
Return Loss — Input/Output (Z, = 75 Ohms) @ 40 MHz IRL/ORL 20 — —_ dB
@ f > 40 MHz (Derate) — — 0.007 dB/MHz
Composite Second Order CSO110 — -70 —-60 dBc
(Vout = +40 dBmV/ch., Worst Case) 110-Channel FLAT
Cross Modulation Distortion @ Ch 2 XMD119 — -63 -60 dBc
(Vout = +40 dBmV/ch., FM = 55 MHz) 110-Channel FLAT
Composite Triple Beat CTB110 — -63 -60 dBe
(Vout = +40 dBmV/ch., Worst Case) 110-Channel FLAT
Noise Figure 50 MHz NF —_ — 5.5 dB
750 MHz - 55 6.5
DC Current (Vpc =24V, T¢ = 30°C) Ioc 280 310 350 mA
REV 1
MHW7272 MOTOROLA RF DEVICE DATA
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The RF Line

110-Channel (750 MHz) CATV

Line Extender Amplifier

e 24V Supply Voltage
¢ Specified for 110-Channel Performance

¢ All Gold Metallization
o 7 GHz fr lon-Implanted Transistors

MAXIMUM RATINGS

Superior Gain, Return Loss and DC Current Stability with Temperature

MHW7292

29 dB GAIN
750 MHz
110-CHANNEL
CATV AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C .
CASE 714-06, STYLE 1
Storage Temperature Range Tstg —-40 to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, T = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 750 MHz
Power Gain 50 MHz Gp 28.2 29 29.8 dB
750 MHz 29 29.8 31
Slope 40-750 MHz S 0 07 2 dB
Gain Flatness (40—750 MHz, Peak to Valley) — — 0.4 0.8 dB
Return Loss — Input/Output (Z, = 75 Ohms) @ 40 MHz IRL/ORL 20 — — dB
@ f> 40 MHz (Derate) — — 0.007 dB/MHz
Composite Second Order CSO110 — -70 -60 dBc
(Vout = +40 dBmV/ch., Worst Case) 110-Channel FLAT
Cross Modulation Distortion @ Ch 2 XMD119 — -62 -60 dBc
(Vout = +40 dBmV/ch., FM = 55 MHz) 110-Channel FLAT
Composite Triple Beat CTBy10 —_— -62 -60 dBc
(Vout = +40 dBmV/ch., Worst Case) 110—Channel FLAT
Noise Figure 50 MHz NF —_ — 5.5 dB
750 MHz — 5.5 6.5
DC Current (Vpg = 24 V, T¢ = 30°C) Ibc 280 310 350 mA
REV 1
MOTOROLA RF DEVICE DATA MHW7292
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SEMICONDUCTOR TECHNICAL DATA

The RF Line
High Output Power Doubler
860 MHz CATV Amplifier

¢ Specified for 77, 110 and 128-Channel Performance

e Broadband Power Gain— @ f = 40—-860 MHz
Gp=19.4 dB (Typ)

¢ Broadband Noise Figure
NF =7 dB (Typ) @ 860 MHz

e Superior Gain, Return Loss and DC Current Stability with Temperature
o All Gold Metallization
e 7 GHz f1 lon—Implanted Transistors

MAXIMUM RATINGS

MHW8185

19.4 dB GAIN
860 MHz
128-CHANNEL
CATV AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voitage Vee +28 Vdc
Operating Case Temperature Range Te —20to +100 °C
Storage Temperature Range Tstg —40 to +100 °C CASE 714Y-02, STYLE 1
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 -— 860 MHz
Power Gain 50 MHz Gp 18.3 18.8 19.3 dB
860 MHz 19 19.4 20.5
Slope 40-860 MHz S 0 5 15 dB
Gain Flatness (40—860 MHz, Peak to Valley) — - 0.3 1.0 dB
Return Loss — Input/Output (Z, = 75 Ohms) IRL/ORL
@ 40 MHz 19 — — dB
@ f > 40 MHz (Derate) — — 0.006 dB/MHz
Composite Second Order dBc
(Vout = +40 dBmV/ch., Worst Case) 128-Channel FLAT CSOq28 — =70 -62
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CSO119 — -72 —
77-Channel FLAT CSO77 — -80 —
Cross Modulation Distortion @ Ch 2 dBc
(Vout = +40 dBmV/ch., FM =55 MHz)  128-Channel FLAT XMDq2g — =72 -64
(Vout = +44 dBmV/ch., FM = 55 MHz)  110-Channel FLAT XMDy1q — -66 —
77-Channel FLAT XMD77 — -69 —
Composite Triple Beat dBc
(Vout = +40 dBmV/ch., Worst Case) 128-Channel FLAT CTB128 — -67 -64
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CTB110 — -64 —
77-Channel FLAT CTBy77 — -70 —_
Noise Figure 50 MHz NF — 4.0 5.0 dB
550 MHz - 4.8 -_
750 MHz — 5.8 -—
860 MHz —_ 7.0 8.0
DC Current (Vpg = 24 V, Tg = 30°C) Ioc 365 400 435 mA
MHW8185 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
High Output Power Doubler
860 MHz CATV Amplifier

o Specified for 77, 110 and 128—-Channel Performance
Broadband Power Gain— @ f = 40—860 MHz

Gp = 20.2 dB (Typ)

Broadband Noise Figure
NF =7 dB (Typ) @ 860 MHz

All Gold Metallization

7 GHz f1 lon—Implanted Transistors

Composite Triple Beat— @ 128—Channel Loading

CTB = -66 dB (Typ)

MAXIMUM RATINGS

MHWS8205

20.2 dB GAIN
860 MHz
128-CHANNEL
CATV AMPLIFIER

Rating Symbol Value Unit
RF Voltage I‘nput (Single Tone) Vin +70 dBmV
DC Supply Voltage Vece +28 Vdc
Operating Case Temperature Range Te -20to +100 °C
Storage Temperature Range Tstg —40 to +100 °C CASE 714Y-02, STYLE1

ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, T = +30°C, 75 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 860 MHz
Power Gain 50 MHz Gp 19.3 19.8 20.3 dB
860 MHz 20 20.2 215
Slope 40-860 MHz S 0 4 1.5 dB
Gain Flatness (40—-860 MHz, Peak to Valley) — —_ 0.3 1.0 dB
Return Loss — Input/Output (Z, = 75 Ohms) IRL/ORL
@ 40 MHz 19 — — dB
@ f > 40 MHz (Derate) - —_ 0.006 dB/MHz
Composite Second Order dBc
(Vout = +40 dBmV/ch., Worst Case) 128-Channel FLAT CSO128 — -69 -60
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CSOq10 — =70 —
77-Channel FLAT CSO77 — -80 —
Cross Modulation Distortion @ Ch 2 dBc
(Vout = +40 dBmV/ch., FM =55 MHz)  128-Channel FLAT XMDj2g — =72 -64
(Vout = +44 dBmV/ch., FM =55 MHz)  110-Channel FLAT XMDy19 — —-65 —
77-Channel FLAT XMD77 — -69 —
Composite Triple Beat dBc
(Vout = +40 dBmV/ch., Worst Case) 128-Channel FLAT CTB128 — -66 -63
(Vout = +44 dBmV/ch., Worst Case) 110-Channel FLAT CTB110 — -63 —
77-Channel FLAT CTB77 — =70 —
Noise Figure 50 MHz NF — 4.0 5.0 dB
550 MHz — 4.8 —
750 MHz — 5.8 —
860 MHz — 7.0 8.0
DC Current (Vpg =24 V, Tg = 30°C) Ipc 365 400 435 mA
MOTOROLA RF DEVICE DATA MHW8205

2-123




MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF Line

128-Channel (860 MHz) CATV W8242
Line Extender Amplifier MH |

e Specified for 128—Channel Performance

¢ Broadband Power Gain — @ f = 40—860 MHz

Gp=24dB (Typ)

Broadband Noise Fi 24 dB GAIN
o Broadband Noise Figure 860 MHz

NF = 7.5 dB (Max) @ 860 MHz 128—-CHANNEL
e Superior Gain, Return Loss and DC Current Stability with Tem- CATV AMPLIFIER

perature
o All Gold Metallization
e 7 GHz f7 lon—-Implanted Transistors

MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —-20to +100 °C CASE 714-06, STYLE 1
Storage Temperature Range Tstg —-40to +100 °C

ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 860 MHz
Power Gain 50 MHz Gp 23.2 24 24.8 dB
860 MHz 24 25 26.5
Slope 40-860 MHz S 0 1 25 dB
Gain Flatness (40—860 MHz, Peak To Valley) — — 0.4 0.8 dB
Return Loss — Input/Output (Z, = 75 Ohms) @ 40 MHz IRL/ORL 20 — — dB
@ f > 40 MHz (Derate) — — 0.007 dB/MHz
Composite Second Order CSOq28 —_ -65 -60 dBc
(Vout = +38 dBmV/ch., Worst Case)
Cross Modulation Distortion @ Ch 2 XMD1qog — -65 —-60 dBc
(Vout = +38 dBmV/ch., FM = 55 MHz) 128-Channel FLAT
Composite Triple Beat CTB12g — -63 —-60 dBc
(Vout = +38 dBmV/ch., Worst Case) 128-Channel FLAT
Noise Figure 50 MHz NF — — 5.5 dB
860 MHz — — 7.5
DC Current Ibc 280 — 350 mA
MHW8242 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
128-Channel (860 MHz) CATV
Line Extender Amplifier

Specified for 128—Channel Performance
Broadband Power Gain — @ f = 40—-860 MHz

Gp =27 dB (Typ)

Broadband Noise Figure
NF = 6 dB (Typ) @ 860 MHz

Superior Gain, Return Loss and DC Current Stability with Temperature

All Gold Metallization

7 GHz f1 lon-Implanted Transistors

MAXIMUM RATINGS

MHW8272

27 dB GAIN

860 MHz

128—-CHANNEL
CATV AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vde
Operating Case Temperature Range Tc —20to +100 °C
CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40to +100 °C

ELECTRICAL CHARACTERISTICS (V¢c = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise. noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 860 MHz
Power Gain 50 MHz Gp 26.2 27 27.8 dB
860 MHz 27 —_ 29.5
Slope 40-860 MHz S 0 1.0 2.5 dB
Gain Flatness (40-860 MHz, Peak to Valley) —_ - 0.4 0.8 dB
Return Loss — Input/Output (Z, = 75 Ohms) IRL/ORL
@ 40 MHz 20 — — dB
@ f > 40 MHz (Derate) — — 0.007 dB/MHz
Composite Second Order CSOq28 dBc
(Vout = +38 dBmV/ch., Worst Case) 128-Channel FLAT - — —58
Cross Modulation Distortion @ Ch 2 XMDq28 dBc
(Vout = +38 dBmV/ch., FM = 55 MHz) ~ 128-Channel FLAT —_ - -60
Composite Triple Beat CTB128 dBc
(Vout = +38 dBmV/ch., Worst Case) 128-Channel FLAT — —_ -60
Noise Figure 50 MHz NF — —_ 5.5 dB
860 MHz —_ 6.0 7.0
DC Current (Vpc =24 V, Tc = 30°C) Ipc 280 310 350 mA
MOTOROLA RF DEVICE DATA MHW8272
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The RF Line

128-Channel (860 MHz) CATV

Line Extender Amplifier

Specified for 128—-Channel Performance
Broadband Power Gain— @ f = 40—860 MHz
Gp =29 dB (Typ)

Broadband Noise Figure
NF =6 dB (Typ) @ 860 MHz

Superior Gain, Return Loss and DC Current Stability with Temperature

All Gold Metallization
7 GHz fy lon—Implanted Transistors

MAXIMUM RATINGS

MHW8292

29 dB GAIN
860 MHz
128—-CHANNEL
CATV AMPLIFIER

Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vce +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
CASE 714-06, STYLE 1
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, Tg = +30°C, 75 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 860 MHz
Power Gain 50 MHz Gp 28.2 29 29.8 dB
860 MHz 29 — 315
Slope 40-860 MHz S 0 1.0 25 dB
Gain Flatness (40—860 MHz, Peak to Valley) — — 0.4 0.8 dB
Return Loss — Input/Output (Z, = 75 Ohms) IRL/ORL
@ 40 MHz 20 —_ — dB
@ f > 40 MHz (Derate) — — 0.007 dB/MHz
Composite Second Order CSO1q28 dBc
(Vout = +38 dBmV/ch., Worst Case) 128-Channel FLAT — —_ -56
Cross Modulation Distortion @ Ch 2 XMDog dBc
(Vout = +38. dBmV/ch., FM =55 MHz)  128-Channel FLAT — — ~60
Composite Triple Beat CTB128 dBc
(Vout = +38 dBmV/ch., Worst Case) 128-Channel FLAT — — -60
Noise Figure 50 MHz NF — — 5.5 dB
860 MHz — 6.0 7.0
DC Current (Vpg = 24 V, Tg = 30°C) Ipc 280 310 350 mA

MHW8292
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The RF Line
152-Channel (1000 MHz) CATV
Line Extender Amplifier

o Specified for 152—-Channel Performance
e Broadband Power Gain — @ f = 40—-1000 MHz
Gp =24 dB (Typ)
e Broadband Noise Figure
NF = 8 dB (Max) @ 1000 MHz
e Superior Gain, Return Loss and DC Current Stability with Tem-
perature
o All Gold Metallization
e 7 GHz ft lon-Implanted Transistors

MAXIMUM RATINGS

MHW9242

24 dB GAIN
1000 MHz
152-CHANNEL
CATV AMPLIFIER

Rating Symbol Value - Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg —40 to +100 °C

CASE 714-06, STYLE 1

ELECTRICAL CHARACTERISTICS (V¢ = 24 Vdc, T =+30°C, 75 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 1000 MHz
Power Gain 50 MHz Gp 23.2 24 24.8 dB
1000 MHz 24 25 27
Slope 40-1000 MHz S 0 1 25 dB
Gain Flatness (40—1000 MHz, Peak—to—Valley) — — 0.5 1.0 dB |
Return Loss — Input/Output (Z, = 75 Ohms) @ 40 MHz IRL/ORL 20 — — dB
@ f > 40 MHz (Derate) —_ —_ 0.01 dB/MHz
Composite Second Order CSO1sp — -65 =59 dBc
(Vout = +38 dBmV/ch., Worst Case)
Cross Modulation Distortion @ Ch 2 XMD152 — —-64 -59 dBc
(Vout = +38 dBmV/ch., FM = 55 MHz) 152—-Channel FLAT
Composite Triple Beat CTB1s2 — -61 -58 dBc
(Vout = +38 dBmV/ch., Worst Case) 152—Channel FLAT
Noise Figure 50 MHz NF — -5.0 5.5 dB
1000 MHz —_ -7.0 8.0
DC Current Ipc 280 320 350 mA
MOTOROLA RF DEVICE DATA MHW9242
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SEMICONDUCTOR TECHNICAL DATA

The RF Line
PNP Silicon
High-Frequency Transistor

Designed primarily for use in the high—gain, low—noise small-signal
amplifiers for operation up to 3.5 GHz. Also usable in applications requiring fast
switching times.

e High Current Gain—Bandwidth Product —
fr = 3.4 GHz (Typ) @ Ic = —35 mAdc (MMBR521LT1)
fr = 4.2 GHz (Typ) @ I = -50 mAdc (MRF5211LT1)
e Low Noise Figure @ f=1.0 GHz —
NF (matched) = 2.5 dB (Typ) (MMBR521LT1)
NF (matched) = 2.8 dB (Typ) (MRF5211LT1)
e High Power Gain — Gpe (matched) = 11 dB (Typ)
e Guaranteed RF Parameters
o Surface Mounted SOT-23 (MMBR521LT1) & SOT-143 (MRF5211LT1)
Offer Improved RF Performance
Lower Package Parasitics
Higher Gain
¢ Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel

MAXIMUM RATINGS

MMBR521LT1
MRF5211LT1

lc==70 mA
HIGH-FREQUENCY

TRANSISTOR

PNP SILICON

=

CASE 318-08, STYLE 6
SOT-23
LOW PROFILE
(TO-236AA/AB)
MMBR521LT1

CASE 318A-05, STYLE 1
SOT-143
LOW PROFILE
MRF5211LT1

Ratings Symbol Value Unit
Collector—Emitter Voltage Vceo -10 Vdc
Collector-Base Voltage Veeo -20 Vdc
Emitter—Base Voltage VeEBo -25 Vdc
Power Dissipation (1) T¢ = 75°C, Pp(max) 0.333 w
Derate linearly above T = 75°C @ All 4.44 mW/°C
Collector Current — Continuous Ic =70 mA
Maximum Junction Temperature Tomax 150 °C
Storage Temperature All Tstg —-55to +150 °C
THERMAL CHARACTERISTICS
Ratings Symbol Value Unit
Thermal Resistance, Junction to Case Rouc 225 °C/W
(MMBR521LT1, MRF5211LT1)

DEVICE MARKING

| MMBR521LT1 = 7M MRF5211LT1 = 04

NOTE:
1. Case Temperature is measured on the collector lead closest to the package. For case
temperatures above +75°C: Ppispmax) = (Tymax — Tc) / Reyc

REV7

MMBR521LT1 MRF5211LT1
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ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Characteristic | symbol Min Typ Max unit |
OFF CHARACTERISTICS

Collector—Emitter Breakdown Voltage (I = —1.0 mAdc, Ig = 0) V(BR)CEO -10 -12 — Vde

Collector-Base Breakdown Voltage (Ic = —0.1 mAdc, Ig = 0) V(BRrICBO -20 — — Vdc

Emitter—Base Breakdown Voltage (Ig = —50 pAdc, Ic = 0) V(BRIEBO -25 — — Vde

Collector Cutoff Current (Vg =—8.0 Vdc, Ig = 0) lcso — — -10 uAdc

ON CHARACTERISTICS
DC Current Gain (Ic = —30 mAdc, Vg = —5.0 Vdc) hee 25 — 125 .
DYNAMIC CHARACTERISTICS

Collector-Base Capacitance (Vgg = —6.0 Vdc, Ig =0, f = 1.0 MHz) Cep — 1.0 1.5 pF

Current Gain — Bandwidth Product fr GHz
(Vee=—-8.0V, Ic =—35mA, f= 1.0 GHz) MMBR521LT1 — 3.4 —
(Vece=-8.0V, Ic =—50 mA, f = 1.0 GHz) MRF5211LT1 — 4.2 —

FUNCTIONAL TESTS

Power Gain at Minimum Noise Figure GNFmin dB
(Vce =—-6.0V, Ic =-5.0 mA, f = 500 MHz) MMBR521LT1 13 15 —_
(Vce=—6.0V, Ic =—5.0mA, f=1.0 GHz) MMBR521LT1 8.0 10 —
(Vecg=—6.0V, Ic =—5.0 mA, f=1.0 GHz) MRF5211LT1 10 1 —

Noise Figure — Minimum NFmin dB
(Veg=~6.0V, Ic = —5.0 mA, f = 500 MHz) MMBR521LT1 — 15 25
(Vece=—-6.0V, Ic =—5.0 mA, f=1.0 GHz) MMBR521LT1 — 2.5 35
(Vece=~6.0V, Ic =—5.0 mA, f= 1.0 GHz) MRF5211LT1 — 238 35

TYPICAL CHARACTERISTICS
3
5 4
= N w
[=X (&}
W 5 \ = .\
= \ S 3 N
= g
[} ‘\ <C
g \\ — Cob — ; 2
S T~ T o
St | =
e
f=1 MHz Cop — S f=1MHz
O0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -0 00 -1 -2 -3
Vcg, COLLECTOR-BASE VOLTAGE (VOLTS) Vgg, BASE-EMITTER VOLTAGE (VOLTS)
Figure 1. Junction Capacitance versus Voltage Figure 2. Input Capacitance versus Voltage
Ve =6 Vde *MICROLAB
Ve HW=XXN
AS APPLICABLE
RF OUTPUT
RF INPUT *SLUG TUNER  *BIAS
“*SLUG TUNER TEE
1 “MICROLAB/FXR
= SF—1IN<1GHz
Figure 3. Functional Circuit Schematic SF—31IN>1GHz
MOTOROLA RF DEVICE DATA MMBR521LT1 MRF5211LT1
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TYPICAL CHARACTERISTICS

MMBR521LT1
3 2 T
5 18> Tsource =TopT
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g 4 S 16 S~
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o 514 GNF 42
E s P — Vee=8 v 8 12 'UIJ
= / 6V w 3
S / S 10|— Vee=-6V,Ig=5mA \‘><3$
3 g ® 8 | 2
z 2 —> - oy
S NFmii =
z 1 < I et
:: & —
> 1
©
=
- 0 -20 -40 -60 -80 03 04 05 06 08 1.0 15
I, COLLECTOR CURRENT (mA) FREQUENCY (GHz)
Figure 4. Current Gain Bandwidth Product Figure 5. Minimum Noise Figure & Gain @
versus Collector Current Noise Figure versus Frequency
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Ic, COLLECTOR CURRENT (mA)

Figure 6. Minimum Noise Figure & Gain @ Noise
Figure versus Collector Current

Ig, COLLECTOR CURRENT (mA)

Figure 7. Minimum Noise Figure & Gain @ Noise

Figure versus Collector Current

MMBR521LT1 MRF5211LT1
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f1, GAIN BANDWIDTH PRODUCT (GHz)

TYPICAL CHARACTERISTICS

MRF5211LT1
Ve = -8 Vo |
[~ Z,=50Q f=1GHz ]
ya
4
0 20 —40 ~60

Ic, COLLECTOR CURRENT (mA)

Figure 8. Gain—Bandwidth Product versus Current

GAIN AND NOISE FIGURE versus FREQUENCY

5 40 T T 5
/ | Vo =-6Vde ! /
lg=-5mA NFrmin 1/
_ 4 32~ CKT = FIGURE 3 4
s V 6Vde — S
o cE=- — =
£ 4 / lo=-5mA Su / —s%
S 4 2,=50Q = /' Ts=Iyp 5]
[ /| _ | < | Gne [
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€D / L {2}
S 2 216 ~ 29
£ /l - -~ =)
L—" NF 1 \
1 8 a 1
I N
0 0 0
015 0.2 05 1 2 015 0.2 0.5 1 2
f, FREQUENCY (GHz) f, FREQUENCY (GHz)
Figure 9. 50 Ohm Noise Figure Figure 10. Tuned Circuit
GAIN AND NOISE FIGURE versus CURRENT
25 15
20 12
— Gnr | e & -
,\ F T s /. Ve =-6 Vdc =
3 15— Veg=-6Vde 1 w @ gl/ G CKT=FIGURE3T| &£
= CKT = FIGURE 3 > >
e 4 8 Z Tg= 1Hopt 4 €
<< T'g =Topt L < e
(&) w © L
w 10 4w g6 6 »
=z o =z o
& 3= © 55
— [Ty
] =2
5 NFrin — 25 3 —
T NFamin |t )
1 —
0 0 —[ 2
0 -10 -20 -30 -40 -50 0 -10 -20 -30 -40 -50

Ic, COLLECTOR CURRENT (mA)

Figure 11. Tuned Circuit — Frequency 500 MHz

Ic COLLECTOR CURRENT (mA)

Figure 12. Tuned Circuit — Frequency 1.0 GHz
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TYPICAL CHARACTERISTICS — continued

MRF5211LT1
40 I I 2 40 T T
Gumax = ISz Voe =-8Vde
max = —
(1= IS41A(1 - [S22) lc =~50 mA
32 i 32 Z,=50Q —
— \\ Vep=-8Vde |
) N Ic=-50mA g
z A N Zo=50Q T = USS
3 \\ < \
é \\ ((\‘D— \
5 16 =16 ™~
& SN &' N
. \\\ 6 \\\
0 0
015 0.2 05 1 2 015 02 05 1 2

f, FREQUENCY (GHz)

Figure 13. Gymax versus Current

f, FREQUENCY (GHz)

Figure 14. Insertion Gain versus Frequency

MMBR521LT1 MRF5211LT1
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Vee Ie f Sn S21 S12 S22
(Vdc) (mA) (MHz) 1S441 Z£0 151 20 1842l £9 1S3l )
6 5 100 0.754 -67 11.453 141 0.040 59 0.818 —-24
300 0.683 -132 6.106 105 0.065 39 0.549 -37
500 0.667 -157 3.954 89 0.071 39 0.472 -40
700 0.660 =171 2.890 78 0.078 44 0.452 —44
900 0.656 179 2.294 69 0.085 50 0.449 -49
1000 0.654 175 2.086 65 0.091 53 0.451 -52
1500 0.641 158 1.442 48 0.130 64 0.480 —-66
2000 0.672 140 1.108 36 0.188 69 0.466 =79
2500 0.681 124 0.917 26 0.261 66 0.483 -94
3000 0.681 110 0.793 18 0.343 60 0.493 -110
3500 0.686 96 0.716 13 0.426 52 0.500 -126
4000 0.683 84 0.674 9 0.503 43 0.502 -143
4500 0.678 73 0.653 6 0.568 34 0.503 -160
5000 0.669 64 0.653 3 0.620 24 0.507 -176
10 100 0.632 -92 16.621 131 0.032 55 0.694 -33
300 0.618 -149 7.460 98 0.050 47 0.417 —41
500 0.618 -168 4.671 85 0.061 53 0.358 —44
700 0.616 -178 3.392 76 0.076 58 0.346 —-47
900 0.615 173 2.672 68 0.092 62 0.347 -52
1000 0.613 170 2.429 64 0.100 63 0.352 -55
1500 0.601 155 1.677 48 0.150 66 0.382 —68
2000 0.633 138 1.294 36 0.208 66 0.371 -80
2500 0.642 124 1.078 25 0.273 62 0.391 -94
3000 0.646 110 0.929 16 0.346 56 0.408 -109
3500 0.656 98 0.827 10 0.422 49 0.421 —124
4000 0.662 86 0.756 4 0.494 41 0.431 -141
4500 0.664 75 0.709 1 0.554 32 0.442 -158
5000 0.664 66 0.683 -3 0.609 24 0.455 —-174
50 100 0.547 -149 21.107 115 0.017 63 0.441 —43
300 0.606 -174 7.891 90 0.037 68 0.260 —-42
500 0.616 177 4.811 80 0.058 73 0.239 —-44
700 0.616 171 3.480 72 0.080 73 0.242 —-48
900 0.616 165 2.746 65 0.102 73 0.248 —-54
1000 0.615 163 2.479 61 0.113 72 0.255 -57
1500 0.606 150 1.717 46 0.169 69 0.293 -71
2000 0.643 135 1.327 33 0.229 65 0289 | -82
2500 0.654 122 1.097 22 0.292 60 0.315 -96
3000 0.662 108 0.940 13 0.359 54 0.337 -110
3500 0.672 96 0.825 6 0.427 47 0.356 -126
4000 0.680 84 0.743 1 0.493 39 0.373 -142
4500 0.682 74 0.688 -2 0.551 31 0.391 -159
5000 0.679 64 0.658 -5 0.601 22 0.409 -175
10 5 100 0.792 -59 11.498 144 0.036 62 0.848 -21
300 0.681 -123 6.513 108 0.061 4 0.598 -32
500 0.652 -150 4.278 91 0.068 40 0.518 -36
700 0.639 -166 3.142 80 0.073 44 0.496 -39
900 0.631 -177 2.491 71 0.081 49 0.489 —44
1000 0.628 179 2.264 67 0.086 53 0.492 —46
1500 0.616 161 1.560 50 0.120 64 0.514 —58
2000 0.644 142 1.199 37 0.171 69 0.500 -70
2500 0.654 126 0.985 26 0.238 68 0.516 -83
3000 0.661 111 0.843 18 0.314 63 0.523 -98
3500 0.670 98 0.749 12 0.399 56 0.529 -113
4000 0.672 85 0.690 8 0.479 47 0.528 -129
4500 0.671 73 0.656 5 0.549 38 0.524 -146
5000 0.665 63 0.649 3 0.609 28 0.523 -162
10 10 100 0.666 -80 17.255 135 0.030 58 0.738 -28
300 0.596 —-141 8.143 101 0.047 48 0.465 -37
500 0.587 -162 5.139 87 0.059 53 0.404 -38
700 0.581 -174 3.741 78 0.072 58 0.388 -41
900 0.578 177 2.947 70 0.086 61 0.387 —-45
1000 0.577 174 2.670 66 0.095 63 0.389 -48
1500 0.565 158 1.856 50 0.139 66 0.413 -60
2000 0.596 140 1.431 38 0.191 66 0.402 -70
2500 0.608 126 1177 26 0.253 64 0.420 —-82
3000 0.619 112 1.008 17 0.319 59 0.434 -96
3500 0.632 99 0.886 9 0.393 52 0.444 -110
4000 0.644 87 0.797 .3 0.465 44 0.453 -126
4500 0.652 75 0.732 -1 0.532 36 0.457 -143
5000 0.654 65 0.694 -4 0.589 28 0.465 -159
Table 1. MMBR521LT1 Common Emitter S-Parameters
MOTOROLA RF DEVICE DATA MMBR521LT1 MRF5211LT1
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Vee Ie ¢ S11 S21 S12 S22
(Vdc) (mA) (MHz) 15441 Zo 1211 Zo 1812 Z¢ 1S2l £
-6.0 -5.0 200 0.82 -114 7.9 118 0.07 35 0.59 —46
500 0.81 -158 4.0 88 0.08 21 0.40 -54
1000 0.79 175 2.0 67 0.08 21 0.37 —-68
1500 0.76 158 1.3 50 0.07 30 0.43 -82
2000 0.74 143 1.0 38 0.08 47 0.47 -95
-10 200 0.78 -137 10.6 109 0.05 32 0.43 -63
500 0.79 -168 4.9 84 0.06 28 0.26 -75
1000 0.77 169 2.5 66 0.06 39 0.24 —-87
1500 0.74 155 1.6 50 0.08 49 0.29 -97
2000 0.71 140 1.2 39 0.10 55 0.32 -106
-50 200 0.77 -167 13.1 99 0.02 45 0.26 -108
500 0.77 176 57 ' 80 0.04 57 0.18 —-132
1000 0.76 161 2.8 65 0.06 65 0.17 —142
1500 0.73 149 1.9 51 0.08 67 0.19 -137
2000 0.70 136 14 40 0.12 65 0.20 -137
-8.0 -5.0 200 0.82 -109 8.1 119 0.07 36 0.62 -43
500 0.80 -154 4.2 90 0.08 22 0.42 -52
1000 0.78 175 2.2 67 0.08 22 0.38 -65
1500 0.75 159 1.4 50 0.07 31 0.43 -78
2000 0.72 143 1.0 37 0.09 43 0.46 -89
-10 200 0.77 -132 1.2 110 0.05 33 0.45 —61
500 0.77 -167 52 86 0.06 29 0.27 -70
1000 0.76 169 2.6 67 0.06 39 0.25 -81
1500 0.73 155 1.7 51 0.07 49 0.29 -90
2000 0.70 140 1.3 39 0.10 54 0.31 -98
-50 200 0.75 -164 14.2 100 0.02 43 0.26 -101
500 0.76 178 6.1 82 0.04 55 0.17 -121
1000 0.75 163 3.1 67 0.06 64 0.15 -131
1500 0.72 151 2.0 53 0.08 67 0.18 -126
2000 0.70 139 15 42 0.1 68 0.19 -127
Table 2. MRF5211LT1 Common Emitter S-Parameters
MMBR521LT1 MRF5211LT1 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon MMBR571LT1

Fpri : = MRF571
High-Frequency Transistors MRE5711LT1

Designed for low noise, wide dynamic range front-end amplifiers and

low-noise VCO’s. Available in a surface—mountable plastic packages. This
Motorola series of small-signal plastic transistors offers superior quality and

performance at low cost. Ic = 80 mA
¢ High Gain—-Bandwidth Product LOW NOISE
fr =8.0 GHz (Typ) @ 50 mA HIGH-FREQUENCY
¢ Low Noise Figure , TRANSISTORS
NFpmin = 1.6 dB (Typ) @ f=1.0 GHz (MRF5711LT1, MRF571)
¢ High Gain

GnF = 17 dB (Typ) @ 30 mA/500 MHz (MMBR571LT1)

¢ High Power Gain
Gipe (matched) = 13.5 dB (Typ) (MRF5711LT1)

e State—of-the—Art Technology ’
Fine Line Geometry
lon—Implanted Arsenic Emitters CASE 318-08, STYLE 6
Gold Top Metallization and Wires SOT-23
Silicon Nitride Passivation LOW PROFILE
MMBR571LT1

¢ Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel

b4

CASE 317-01, STYLE 2

MAXIMUM RATINGS MACRO_X
Rating Symbol | Value Unit MRF571
Collector-Emitter Voltage Vceo 10 Vde
Collector-Base Voltage Veeo 20 Vdc
Emitter—Base Voltage VeBO 3.0 Vdc
Collector Current — Continuous Ic 80 mA
Total Device Dissipation @ Tyase = 75°C Pp(max) '
MMBR571LT1, MRF5711LT1 0.33 w
Derate linearly above Tgage = 75°C @ 4.44 | mW/°C
Total Device Dissipation (1) @ T¢ = 75°C Pp 0.58 | Watts CASE 318A-05, STYLE 1
Derate above 75°C MRF571 7.73 | mW/rC SOT-143
Qperating and Storage Temperature Tstg -55to °C Lﬁ‘n!vF;%?E.lrﬁE
+150
THERMAL CHARACTERISTICS
Rating Symbol Max Unit
Thermal Resistance, Junction to Case Reyc 225 °C/IW
MRF5711LT1, MMBR571LT1
Thermal Resistance, Junction to Case MRF571 Reuc 130 °C/W
Maximum Junction Temperature Tymax 150 °C
DEVICE MARKING
MMBR571 LT1=7X MRF5711LT1 = 02
NOTE:

1. Case temperature measured on collector lead immediately adjacent to body of package.

REV 8

MOTOROLA RF DEVICE DATA MMBR571LT1 MRF571 MRF5711LT1
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ELECTRICAL CHARACTERISTICS (T4 =25°C unless otherwise noted)

Characteristic l Symbol Min Typ | Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 1.0 mA, Ig = 0) V(BR)CEO 10 12 — Vdc
Collector-Base Breakdown Voltage (Ic = 0.1 mA, Ig = 0) V(BR)CBO 20 — — Vdc
Emitter—Base Breakdown Voltage (Ig = 50 pAdc, Ic = 0) V(BR)EBO 2.5 — — Vdc
Collector Cutoff Current (Vg = 8.0 Vdc, Ig = 0) lcBo — — 10 pAdc
ON CHARACTERISTICS
[ DC current Gain (Ic = 30 mAdc, Ve = 5.0 Vdo) heE 50 — [ 8o | —
DYNAMIC CHARACTERISTICS
Collector-Base Capacitance Ceb pF
(Ve =10Vdc, I =0, f = 1.0 MHz) MMBR571LT1 — 0.7 1.0
(Veg =6.0Vdc, Ig =0, f=1.0 MHz) MRF5711LT1, MRF571 — 0.75 1.0
Current Gain—Bandwidth Produc fr GHz
(Vce=5.0Vdc, Ic =50 mAdc, f = 1.0 GHz) MMBR571LT1 — 8.0 —
(Vcg =8.0 Vdc, Ic =50 mAde, f=1.0 GHz)  MRF5711LT1, MRF571 — 8.0 —
FUNCTIONAL TESTS
Gain @ Noise Figure MRF571 f=0.5GHz GnF — 16.5 — dB
(Ic = 10 mAdc, V¢ = 6.0 Vdc) MRF571 f=1.0GHz 10 12 —
Noise Figure MRF571 f=0.5GHz NF - 1.0 — dB
(Ic =10 mAdc, V¢g = 6.0 Vdc) MRF571 f=1.0GHz — 1.5 2.0
f=2.0GHz — 2.8 —
Gain @ Noise Figure GNF dB
(Ic = 10 mAdc, V¢ = 5.0 Vdc) MMBR571LT1 f=0.5GHz — 16.5 —
f=1.0GHz — 105 —
(Ic =10 mA, Vcg = 6.0 Vdc) MRF5711LT1 f=1.0GHz — 135 —
Noise Figure NF dB
(Ic = 10 mAdc, Ve = 5.0 Vdc) MMBR571LT1 f=0.5 GHz — 2.0 —
f=1.0GHz —_ 2.6 —
(Ic = 10 mAdc, Ve = 6.0 Vdc) MRF5711LT1 f=1.0GHz — 2.2 -
Noise Figure NFmin — 1.6 — dB
(Vecg=6.0V,Ic=10mA,f=1.0GHz)  MRF5711LT1
Power Gain in 50 Q System (Vcg =6.0V, Ic =10 mA, f = 1.0 GHz)
MRF5711LT1 1S5112 9.0 10 —_ dB
TYPICAL CHARACTERISTICS
MMBR571LT1
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Figure 1. Maximum Available Gain
versus Frequency

Ic, COLLECTOR CURRENT (mA)

Figure 2. Current Gain—-Bandwidth versus
Collector Current @ 1.0 GHz
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TYPICAL CHARACTERISTICS

MMBR571LT1
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TYPICAL CHARACTERISTICS

MRF5711LT1
&
T Ve =6 Vde —T oKT = HP 11608A
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Figure 9. Collector—Base Capacitance Figure 10. 50 Q Noise Figure
versus Collector-Base Voltage versus Frequency
Ve =6 Vde
Vae *MICROLAB
HW-XXN
AS APPLICABLE
D.UT. .
| RF OUTPUT
RF INPUT | “SLUGTUNER  *BIAS
*BIAS *SLUG TUNER TEE
TEE
**MICROLAB/FXR
SF—1IN<1GHz
J_ SF—31N>1GHz
Figure 11. Functional Circuit Schematic
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TYPICAL CHARACTERISTICS

MRF5711LT1
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+50

MMBR571LT1

180°
-150°
-j50
Figure 18. Input/Output Reflection Coefficients Figure 19. Forward/Reverse Transmission
versus Frequency Coefficients versus Frequency
Vce=5.0V,Ic =30 mA Vee=5.0V,Ic =30 mA
Vee Ie f S11 Sa1 S12 S22
(Volts) (mA) (MHz) 1Syl 29 1So41 Zo 1S2l 26 1S2l 26
5.0 5.0 200 0.68 -82 8.41 126 0.07 53 0.61 -45
500 0.52 -142 4.62 93 0.10 46 0.35 —-60
1000 0.50 179 2.57 72 0.14 53 0.26 -7
1500 0.51 161 1.82 57 0.19 58 0.24 =77
2000 0.52 143 1.48 45 0.24 59 0.22 —-86
15 200 0.46 -125 13.65 108 0.05 60 0.35 -73
500 0.43 -169 6.03 86 0.09 66 0.17 -94
1000 0.44 168 3.20 72 0.16 67 0.14 —-111
1500 0.45 152 2.21 58 0.22 64 0.1 -118
2000 0.46 137 1.80 48 0.29 59 0.10 -131
30 200 0.42 —-148 14.79 102 0.04 68 0.26 -87
500 0.41 -177 6.31 84 0.09 72 0.14 -115
1000 0.42 165 3.35 71 0.16 70 0.12 -135
1500 0.44 151 2.29 59 0.23 65 0.1 -144
2000 0.44 135 1.84 48 0.30 60 0.10 -157
50 200 0.41 —159 15.14 98 0.04 73 0.21 -96
500 0.42 179 6.38 83 0.09 75 0.13 -124
1000 0.43 163 3.35 70 0.16 71 0.12 —-143
1500 0.44 148 2.32 58 0.23 66 0.10 -151
2000 0.45 134 1.84 48 0.30 60 0.09 -163

Table 1. MMBR571LT1 Common Emitter S—Parameters

MMBRS571LT1 MRF571 MRF5711LT1
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Vee=5V
Ic=10mA
[ ]| = Area of Instability

f(GHz) [NFOPT[TMSNFOPT | Rn | K
0.5 1.20dB | 0.36 £104° | 7 |0.63

Figure 20. MRF5711LT1 Constant Gain and Noise Figure Contours
(f = 0.5 GHz)

Vee=5V
lc=10mA
= Area of Instability

f(GHz) |[NFOPT | TMSNFOPT [ Rn | K
1.0 [170dB| 0.202162° | 8 |0.94

Figure 21. MRF5711LT1 Constant Gain and noise Figure Contours
(f=1.0 GHz)
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v 1 § Sny S21 S12 S22
CE c
(Vdc) (mA) (MHz) 1S441 Zo 1S,41 Zo 1S4l Zo 1S5l Zo
6.0 5.0 200 0.79 -90 10.9 128 0.06 46 0.70 -45
500 0.72 -144 5.7 96 0.08 28 0.42 -66
1000 0.69 -177 3.0 75 0.09 28 0.31 =77
1500 0.66 164 2.0 59 0.10 32 0.34 -89
2000 0.65 147 1.6 47 0.12 38 0.32 -94
10 200 0.72 -115 15.2 118 0.05 41 0.55 —66
500 0.69 -160 6.9 92 0.06 34 0.30 -92
1000 0.67 174 3.6 74 0.08 42 0.21 —-108
1500 0.64 159 2.4 60 0.10 46 0.23 -114
2000 0.64 143 1.8 49 0.12 50 0.20 -116
50 200 0.67 -159 20 102 0.02 48 0.33 -1
500 0.67 179 8.2 85 0.04 58 0.33 —-142
1000 0.66 174 3.8 72 0.07 65 0.21 -158
1500 0.63 151 2.7 61 0.10 64 0.22 —-158
2000 0.58 138 2.1 51 0.14 62 0.17 -165
8.0 5.0 200 0.80 -87 11 130 0.06 47 0.71 —42
500 0.72 -141 5.9 97 0.08 30 0.44 -60
1000 0.70 -177 3.1 75 0.09 28 0.33 —68
1500 0.66 166 2.1 60 0.10 32 0.35 -80
2000 0.61 149 1.6 47 0.12 39 0.35 -85
10 200 0.72 -113 15.6 119 0.05 42 0.56 -61
500 0.68 -159 7.2 92 0.06 34 0.31 -82
1000 0.66 175 3.7 74 0.08 41 0.21 -92
1500 0.64 160 2.5 61 0.09 47 0.23 -101
2000 0.60 144 2.0 49 0.13 50 0.21 —-103
50 200 0.66 -156 20.9 103 0.02 48 0.31 -101
500 0.65 -179 8.6 85 0.04 58 0.19 —-128
1000 0.64 164 4.3 72 0.07 65 0.16 —144
1500 0.61 153 29 61 0.10 65 0.17 -142
2000 0.58 137 2.3 51 0.13 64 0.14 -145
Table 2. MRF5711LT1 Common Emitter S—-Parameters
MMBR571LT1 MRF571 MRF5711LT1 MOTOROLA RF DEVICE DATA
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TYPICAL CHARACTERISTICS

MRF571
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TYPICAL CHARACTERISTICS

MRF571
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MRF571

Figure 30. Input/Output Reflection Coefficients Figure 31. Forward/Reverse Transmission
versus Frequency (GHz) Coefficients versus Frequency (GHz)
Vce=6.0V, Ic =5.0mA Vce=6.0V,Ic =5.0 mA
Vee Ie f S11 S21 S12 S22
(Volts) (mA) (MHz) 1S441 ) 1So41 Lo 1S12l Zo 1S9l £Zo
6.0 5 200 0.74 -86 10.5 129 0.06 48 0.69 —-42
500 0.62 -143 5.5 97 0.08 33 0.41 -59
1000 0.61 178 3.0 78 0.09 37 0.28 -69
1500 0.65 158 2.0 62 0.11 44 0.26 -88
2000 0.70 140 1.6 51 0.14 51 0.27 -99
10 200 0.64 -111 15 118 0.04 44 0.53 -59
500 0.58 -160 6.9 93 0.06 42 0.27 -77
1000 0.59 168 37 77 0.09 52 0.16 -91
1500 0.63 151 25 64 0.12 56 0.16 -113
2000 0.67 134 2.0 53 0.16 57 0.16 -118
50 200 0.56 -160 20.4 102 0.02 57 0.27 -98
500 0.57 176 8.4 86 0.05 67 0.14 -130
1000 0.60 156 4.4 75 0.09 70 0.11 -164
1500 0.62 152 2.9 64 0.13 68 0.13 -175
2000 0.66 127 2.4 53 0.18 62 0.11 -178
8.0 5 200 0.75 -83 10.7 129 0.06 49 0.71 -39
500 0.62 -140 5.1 98 0.08 34 0.43 -54
1000 0.60 -179 3.7 78 0.09 38 0.31 -62
1500 0.64 159 2.1 62 0.10 45 0.29 -80
2000 0.69 141 1.7 52 0.13 52 0.29 -91
10 200 0.64 -99 15.1 120 0.05 46 0.54 -60
500 0.52 -152 7.1 94 0.07 45 0.32 -75
1000 0.52 170 37 76 0.10 54 0.15 -82
1500 0.52 150 25 62 0.13 56 0.16 -108
2000 0.57 133 . 2.0 51 0.18 55 0.16 -107
50 200 0.52 -153 19.6 102 0.03 56 0.28 -92
500 0.52 178 8.1 86 0.05 67 0.16 -98
1000 0.56 157 4.1 73 0.10 70 0.06 -130
1500 0.54 139 2.8 62 0.13 68 0.1 -146
2000 0.59 126 2.2 52 0.19 63 0.10 -137

Table 3. MRF571 Common Emitter S-Parameters

MOTOROLA RF DEVICE DATA MMBR571LT1 MRF571 MRF5711LT1
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f =500 MHz

Vce=6.0V,Ic=5.0mA

— REGION OF INSTABILITY
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Figure 32. MRF571 Constant Gain and Noise Figure Contours

f=1.0 GHz
f (GHz) | NF OPT (dB) | Rn (@) | NF50 Q (dB) | TMS NF OPT
1.0 15 75 2.2 0.48 £ 134°
™Ms ML
0.89 £ -179° | 0.81 £ 66°

MMBR571LT1 MRF571 MRF5711LT1
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RFC RFC
YYY\

TT—/‘VYY\_< Vag Ve
c7

RF
INPUT
C1, C4, C5, C6, C8, C9 — 100 pF Chip Capacitor TL1, TL7, TL8 — Microstrip 0.162” x 0.600”
C2, C3 — 0.8—8.0 pF Johanson Capacitor TL2 — Microstrip 0.162” x 1.060”
C7, C10 — 10 uF Tantalum Capacitor TL3 — Microstrip 0.162” x 0.700”
R1 — 1.0 kOhms Res. TL4, TL5 — Microstrip 0.162” x 0.440”
RFC — VK-200, Ferroxcube TL6 — Microstrip 0.162” x 1.140”
FB — Ferrite Bead, Ferroxcube 56-590-65/3B TL8, TL9 — Microstrip 0.020” x 2.130”
Board Material — 0.0625” Glass Teflon, g, = 2.55
Figure 33. MRF571 Test Circuit Schematic
MOTOROLA RF DEVICE DATA MMBR571LT1 MRF571 MRF5711LT1
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(VR RV VW Y
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon
High-Frequency Transistor

Designed primarily for use in high—gain, low—-noise small-signal amplifiers for
operation up to 2.5 GHz. Also usable in applications requiring fast switching
times.

o High Current—Gain — Bandwidth Product
s Low Noise Figure @ f=1.0 GHz —
NF (matched) = 1.8 dB (Typ) (MRF9011LT1)
=1.9 dB (Typ) (MMBR901LT1, T3)
e High Power Gain —
Gpe(matched) = 13.5 dB (Typ) @ f=1.0 GHz (MRF9011LT1)
=12.0dB (Typ) @ f=1.0 GHz (MMBR901LT1, T3)
e Guaranteed RF Parameters (MRF9011LT1)
e Surface Mounted SOT-23 & SOT-143 Offer Improved RF Performance
Lower Package Parasitics
High Gain
o Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel
T3 suffix = 10,000 units per reel

MAXIMUM RATINGS

MMBRO0O1LT1, T3

MRFOO11LT1

Ic =30 mA
SURFACE MOUNTED
HIGH-FREQUENCY
TRANSISTOR
NPN SILICON

CASE 31808, STYLE 6
SOT-23

LOW PROFILE, MMBR901LT1, T3

CASE 318A-05, STYLE 1
SOT-143

LOW PROFILE, MRF9011LT1

Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 15 Vdc
Collector-Base Voltage Veeo 25 Vdc
Emitter—Base Voltage VeEBO 2.0 Vdc
Collector Current — Continuous Ic 30 mAdc
Power Dissipation @ Tg = 75°C (1)
MMBR901LT1, T3; Pp(max) 0.300 Watt
MRF9011LT1
Derate above 25°C 4.00 mwW/°C
Storage Temperature Range All Tstg -551t0 +150 °C
Maximum Junction Temperature Ty(max) 150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Storage Temperature Tstg 150 °C
Thermal Resistance, Junction to Case Reuc °C/W
MRF9011LT1, MMBR901LT1, T3 200

DEVICE MARKING

MRF9011LT1 = 01 MMBRSO01LT1, T3 = 7A

NOTE:

1. Case temperature measured on collector lead immediately adjacent to body of package.

REV 8

MMBR901LT1, T3 MRF9011LT1
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ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

I Characteristic I Symbol l Min Typ f Max I Unit J
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage V(BR)CEO 15 - — Vdc
(Ic = 1.0 mAdc, Ig = 0)
Collector—Base Breakdown Voltage V(BR)CBO 25 - — Vdc
(Ic = 0.1 mAdc, Ig = 0)
Emitter—Base Breakdown Voltage V(BR)EBO 2.0 -_— — Vdc
(Ie = 0.1 mAdc, Ig = 0)
Collector Cutoff Current lcBo — — 50 nAdc
(Veg =15 Vdc, I = 0)
ON CHARACTERISTICS
DC Current Gain MMBRS01LT1, T3 hrg 50 —_ 200 —
(Ic = 5.0 mAdc, Vg = 5.0 Vdc) MRF9011LT1 30 80 200
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product MRF9011LT1 fr — 3.8 — GHz
(Ic = 15 mAdc, Vg = 10 Vdc, f = 1.0 GHz)
Collector-Base Capacitance MRF9011LT1 Ceb — 0.55 1.0 pF
(Ve =10 Vdc, Ig =0, f = 1.0 MHz)
FUNCTIONAL TESTS
Power Gain at Minimum Noise Figure MRF9011LT1 GNFmin - 13.5 —_ dB
(Vce = 10 Vdc, Ic = 5.0 mA, f = 1.0 GHz)
Minimum Noise Figure (Figure 3) MRF9011LT1 NFmin — 1.8 — dB
(Vee = 10 Vde, Ig = 5.0 mA, f = 1.0 GHz)
Insertion Gain in 50 Q System MRF9011LT1 182112 9.0 10.2 _ dB
(Vce = 10 Vdc, Ic = 5.0 mA, f = 1.0 GHz)
Minimum Noise Figure (Figure 3) NFmin dB
(Vee = 6.0 Vdc, Ig = 5.0 mA, f = 1.0 GHz) MMBRSO1LT1, T3 — 1.9 —
(Vee = 10 Vdc, Ic = 5.0 mA, f = 1.0 GHz)
SMALL-SIGNAL CHARACTERISTICS
Output Capacitance Cobo —_ — 1.0 pF
(Veg = 10 Vde, I = 5.0 mAdc, f = 1.0 GHz) MMBROO1LT1
Common—Emitter Amplifier Gain Gpe — 12 — dB
(Vec = 6.0 Vdc, Ig = 5.0 mAdc, f = 1.0 GHz) MMBR901LT1

MOTOROLA RF DEVICE DATA

MMBR901LT1, T3 MRF9011LT1
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MRF9011LT1
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2 — N__—"+ 7, =50 OHMS Z
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Vg, COLLECTOR-BASE VOLTAGE (VOLTS) Ic, COLLECTOR CURRENT (mA)
Figure 1. Collector-Base Capacitance Figure 2. Gain and Noise Figure
versus Collector-Base Voltage versus Collector Current
Vee
Vee
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P m TEE
BIAS  *'SLUG TUNER DUT
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J:- **MICROLAB/FXR

SF-1INFORf <1 GHz
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Figure 3. MRF9011LT1 Functional Circuit Schematic

MMBR901LT1, T3 MRF9011LT1 MOTOROLA RF DEVICE DATA
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GNF, GAIN (dB)

Fr, GAIN-BANDWIDTH PRODUCT (GHz)
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Vee Ic f S11 S21 S12 S22
(vdc) (mA) (MHz2) 18441 £ 1Syl 26 1S42l £Zo 1822l £
5.0 5.0 100 0.85 -4 13.64 153 0.03 65 0.93 -17
200 0.78 -76 10.77 134 0.05 54 0.80 —-29
500 0.71 -131 6.10 102 0.08 35 0.55 —42
1000 0.66 -169 3.22 77 0.08 33 0.45 -48
2000 0.60 152 1.65 47 0.11 46 0.47 -63
10 100 0.72 -59 20.01 145 0.03 62 0.87 -23
200 0.70 —-100 14.31 123 0.04 49 0.67 -36
500 0.66 —150 7.03 94 0.06 38 0.44 —43
1000 0.63 179 3.57 73 0.07 45 0.37 —-46
2000 0.58 147 1.79 46 0.11 57 0.41 -60
15 100 0.65 -75 23.44 138 0.02 57 0.81 -27
200 0.66 -118 15.56 116 0.04 46 0.59 -38
500 0.65 -159 7.10 90 0.05 42 0.40 -40
1000 0.63 174 3.57 71 0.06 52 0.35 —-43
2000 0.59 144 1.77 45 0.11 62 0.40 -58
20 100 0.61 -89 24.32 133 0.02 51 0.77 -28
200 0.66 -130 15.11 111 0.03 43 0.55 -35
500 0.66 -166 6.68 88 0.04 46 0.41 -34
1000 0.65 171 3.32 69 0.06 56 0.39 -39
2000 0.61 143 1.65 43 0.10 65 0.44 -56
30 100 0.63 -132 13.18 118 0.02 47 0.72 -15
200 0.68 -157 7.07 104 0.02 44 0.66 -16
500 0.69 -177 3.23 90 0.03 55 0.62 —24
1000 0.70 165 1.78 71 0.05 65 0.59 -38
2000 0.66 138 0.93 42 0.09 79 0.62 -62
10 5.0 100 0.85 -38 13.67 155 0.03 70 0.93 -14
200 0.80 =71 10.97 136 0.05 56 0.83 -24
500 0.70 -126 6.35 104 0.07 37 0.60 -35
1000 0.65 -166 3.39 78 0.07 36 0.51 -40
2000 0.58 154 1.74 48 0.10 50 0.54 -55
10 100 0.75 -55 20.12 147 0.02 66 0.88 -19
200 0.71 -94 14.60 125 0.04 50 0.72 -30
500 0.65 -145 7.33 96 0.05 39 0.50 -35
1000 0.62 -177 3.74 74 0.06 46 0.45 -38
2000 0.57 149 1.88 47 0.10 60 0.49 -53
15 100 0.68 -68 23.53 140 0.02 61 0.85 —-22
200 0.67 -110 15.90 119 0.03 49 0.65 -31
500 0.64 -155 7.45 92 0.04 42 0.47 -32
1000 0.62 177 3.74 71 0.06 53 0.44 -35
2000 0.58 146 1.90 45 0.09 65 0.50 -51
20 100 0.64 -79 24.77 135 0.02 56 0.81 -23
200 0.64 -122 15.81 114 0.03 46 0.62 —-29
500 0.64 -161 7.10 89 0.04 46 0.48 -28
1000 0.62 174 3.53 79 0.05 56 0.46 -33
2000 0.59 145 1.75 44 0.09 68 0.53 -50
30 100 0.61 -114 16.25 123 0.01 48 0.79 -15
200 0.63 -147 9.10 107 0.02 49 0.71 -15
500 0.65 —-172 4.22 90 0.03 53 0.66 -22
1000 0.66 168 2.27 71 0.05 63 0.63 -33
2000 0.63 140 1.15 41 0.08 79 0.67 —-53
Table 1. MRF2011LT1 Common Emitter S-Parameters
MMBR901LT1, T3 MRF9011LT1 MOTOROLA RF DEVICE DATA
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon

High-Frequency Transistor

Designed for low noise, wide dynamic range front—end amplifiers and
low-noise VCO’s. Available in a surface-mountable plastic package. This
Motorola small-signal plastic transistor offers superior quality and performance
at low cost.

High Gain—Bandwidth Product
fr=7.0 GHz (Typ) @ 30 mA
Low Noise Figure
NF = 1.7 dB (Typ) @ 500 MHz
High Gain
Gnr = 17 dB (Typ) @ 10 mA/500 MHz
State—of-the—Art Technology
Fine Line Geometry
lon—Implanted Arsenic Emitters

MMBR911LT1

Ic =60 mA
LOW NOISE
HIGH-FREQUENCY
TRANSISTOR
NPN SILICON

CASE 318-08, STYLE 6

Gold Top Metallization and Wires SOT-23
Silicon Nitride Passivation LOW PROFILE
¢ Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector—Emitter Voltage Vceo 12 Vdc
Collector-Base Voltage Vceo 20 Vdc
Emitter—Base Voltage VEBO 2.0 Vdc
Collector Current — Continuous lc 60 mA
Power Dissipation @ Tgaee = 75°C (1) Pb(max) 333 mw
Derate linearly above Tgage = 75°C 4.44 mwW/°C
| Storage Temperature Tstg —55to +150 °C
Maximum Junction Temperature Tymax 150 °C
THERMAL CHARACTERISTICS
Rating Symbol Value Unit
Thermal Resistance, Junction to Case Reyc 225 °C/W

DEVICE MARKING

[ MMBRO1ILT1 = 7P

NOTE:

1. Case temperature measured on collector lead immediately adjacent to body of package.

REV 8
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ELECTRICAL CHARACTERISTICS (Tg = 25°C unless otherwise noted)

Characteristic I Symbol I Min Typ Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage V(BR)CEO 12 — — Vdc
(Ic=1.0mA, Ig=0)
Collector-Base Breakdown Voltage V(sRr)cBO 20 - — Vdc
(Ic=0.1mA, Ig=0)
Emitter—Base Breakdown Voltage V(BR)EBO 2.0 — — Vde
(le=0.1mA, Ic=0)
Collector Cutoff Current leso — — 50 nAdc

(Vg = 15 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hre 30 - 200 —
(Ic = 30 mAdc, Ve = 10 Vdc)
DYNAMIC CHARACTERISTICS
Collector-Base Capacitance Ceb —_ — 1.0 pF
(Veg=10Vdc, Ig =0, f=1.0 MHz)
Current Gain—Bandwidth Product fr — 6.0 —_ GHz
(Vee = 10 Vdg, I = 30 mAdc, f = 1.0 GHz)
FUNCTIONAL TESTS
Gain @ Noise Figure GNE dB
(Ic = 10 mAdc, Vcg = 10 Vdc) f=0.5 GHz — 17 —
f=1.0GHz — " —
Noise Figure NF dB
(Ic = 10 mAdc, Vg = 10 Vdc) f=0.5 GHz — 2.0 —
f=1.0GHz — 2.9 —
= 10
T
S
=
S s
(=]
o
o
o
T 6
a
s / —
2
3 ‘7
=
3 7/
= 2 Vee=10V
s f=1GHz
3 o | |
= 0 10 20 30 40 50
Ic, COLLECTOR CURRENT (mA)
Figure 1. Current Gain—Bandwidth versus
Collector Current @ 1.0 GHz
MMBR911LT1 MOTOROLA RF DEVICE DATA
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f, FREQUENCY (GHz)
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Figure 2. Input Capacitance versus
Base—-Emitter Voltage
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Figure 7. Maximum Unilateral Gain and
Insertion Gain versus Frequency
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Figure 8. Input and Output Reflection
Coefficients versus Frequency
Vee=10V,Ic =30 mA

180°

-150°

Figure 9. Forward and Reverse Transmission
Coefficients versus Frequency
Vce=10V,lc =30 mA

Y 1 £ St S21 S12 S22
CE (o}
(Volts) (mA) (MHz) 1S441 Zo 1So41 Zo IS12l Zo 1S5, Zo
10 2.0 200 0.82 —45 414 145 0.06 66 0.88 -16
500 0.60 -96 3.23 112 0.09 49 0.71 -27
1000 0.47 -149 2,16 85 0.11 49 0.62 -34
1500 0.46 -179 1.59 71 0.13 55 0.58 —43
2000 0.47 162 1.35 57 0.16 62 0.56 -51
5.0 200 0.66 —-63 8.63 134 0.05 64 0.75 -25
500 0.43 -117 5.29 100 0.07 58 0.55 -31
1000 0.37 -163 3.05 82 0.11 63 0.48 -36
1500 0.38 176 217 70 0.15 65 0.45 —44
2000 0.40 160 1.81 57 0.19 65 0.43 -51
10 200 0.49 -83 12.70 124 0.04 65 0.62 -30
500 0.33 -134 6.42 94 0.07 66 0.44 -32
1000 0.32 -171 3.53 80 0.12 70 0.41 -36
1500 0.35 173 2.46 69 0.16 69 0.38 —-45
2000 0.37 159 2.04 58 0.20 66 0.35 -52
20 200 0.36 -103 15.25 114 0.03 69 0.52 -32
500 0.28 —-149 6.95 90 0.06 72 0.39 -30
1000 0.29 -176 3.73 78 0.12 73 0.37 -35
1500 0.33 172 2.60 68 017 71 0.34 —-43
2000 0.36 158 2.14 58 0.21 67 0.32 -52
30 200 0.32 -114 15.64 109 0.03 71 0.48 -29
500 0.27 -156 6.92 88 0.06 73 0.38 -27
1000 0.29 -178 3.71 78 0.12 74 0.37 -33
1500 0.34 170 2.58 68 0.16 72 0.34 —44
2000 0.37 156 2.13 57 0.21 68 0.32 -51
Table 1. Common Emitter S-Parameters
MMBR911LT1 MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line

NPN Silicon

Low Noise, High-Frequency
Transistors

Designed for use in high gain, low noise small-signal amplifiers. This series
features excellent broadband linearity and is offered in a variety of packages.

¢ Fully Implanted Base and Emitter Structure
e 9 Finger, 1.25 Micron Geometry with Gold Top Metal
e Gold Sintered Back Metal

e Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel
T3 suffix = 10,000 units per reel

REV 9

MMBR941
MRF947
MRF9411
SERIES

Ic =50 mA
LOW NOISE
HIGH-FREQUENCY
TRANSISTORS

CASE 318-08, STYLE 6
SOT-23
LOW PROFILE
MMBR941LT1, T3, MMBR941BLT1

S

CASE 419-02, STYLE 3
MRF947AT1, MRF947BT1,
MRF947T1, T3

CASE 318A-05, STYLE 1
SOT-143
LOW PROFILE
MRF9411LT1

MOTOROLA RF DEVICE DATA

MMBR941 MRF947 MRF9411 SERIES
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MAXIMUM RATINGS

Rating Symbol MMBR941LT1, T3 MRF9411LT1 MRF947 Series Unit
Collector—Emitter Voltage Vceo 10 10 10 Vde
Collector—Base Voltage Veso 20 20 20 Vdc
Emitter—Base Voltage Vego 1.5 1.5 1.5 Vdc
Power Dissipation (1) T¢c = 75°C PDmax 0.25 0.25 0.188 Watts
Derate linearly above Teage = 75°C @ 3.33 3.33 25 mW/°C
Collector Current — Continuous (2) Ic 50 50 50 mA
Maximum Junction Temperature Tymax 150 150 150 °C
Storage Temperature Tstg —55to0 +150 —-55t0 +150 -55to0 +150 °C
Thermal Resistance, Reyc 300 300 400 °C/W
Junction to Case
DEVICE MARKING
MMBR941LT1 = 7Y MMBR941BLT1 = 7N MRF947T1, T3=A MRF947BT1 = H
MRF9411LT1 = 10 MRF947AT1 =G
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise noted)
Characteristic Symbol [ Min , Typ | Max , Unit ,
OFF CHARACTERISTICS (3)
Collector-Emitter Breakdown Voltage V(BR)CEO 10 12 — Vdc
(Ic=0.1mA, Ig =0) All
Collector-Base Breakdown Voltage V(BRr)cBO 20 23 — Vdc
(Ilc=0.1mA, Ig=0) All
Emitter Cutoff Current leBO — — 0.1 pLAdc
(Veg=1.0V,Ic=0) All
Collector Cutoff Current IcBo — — 0.1 pnAde
(Veg=10V, g =0) Al
ON CHARACTERISTICS (3)
DC Current Gain hre -
(Vcg=6.0V,Ic=5.0mA) (MMBR941LT1, MRF9411LT1) 50 — 200
(MMBR941BLT1) 100 — 200
DC Current Gain (Vgg = 1.0V, Ic = 500 pA) MRF947T1, MRF947BT1 hFE, 50 — — —
DC Current Gain —
(Vee=6.0V, Ic =5.0 mA) MRF947T1, T3 hFE, 50 — —
MRF947AT1 hFE, 75 — 150
MRF947BT1 hFE, 100 — 200
DYNAMIC CHARACTERISTICS
Collector-Base Capacitance Ceb — 0.35 — pF
(VCB: 10 V, |E=0,f=1,0 MHZ) All
Current Gain — Bandwidth Product fr — 8.0 — GHz
(Vece=6.0V,Ic=15mA, f=1.0 GHz) All
NOTE:
1. To calculate the junction temperature use T, = Pp x Rgyc + Tcase. Case temperature measured on collector lead immediately adjacent to
body of package.

2. Ic — Continuous (MTBF = 10 years).
3. Pulse width < 300 ps, duty cycle < 2% pulsed.

MMBR941 MRF247 MRF9411 SERIES MOTOROLA RF DEVICE DATA
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PERFORMANCE CHARACTERISTICS

. MRF9411LT1 MMBR941LT1, T3 MRF947 Series
Conditions Symbol Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

Insertion Gain 185412 dB
(Vce=6.0V, Ig=15mA, f= 1.0 GHz) — 16| = | =114 —=1]—=1]14]—=
(Vce=6.0V, Ic =15 mA, f = 2.0 GHz) — 10| — | — 80| — | — |108] —

Maximum Unilateral Gain (1) GuU max dB
(VcE=6.0V, Ic = 15 mA, f = 1.0 GHz) — || =] =116 —|—=|14a8] —
(Vce=6.0V, Ic =15 mA, f = 2.0 GHz) — 12| = | =10 —=]—=]116] —

Noise Figure — Minimum (Figure 9) NFumin dB
(Vce=6.0V, Ic =5.0 mA, f = 1.0 GHz) — |15 | — — | 15| — — |15 | —
(Vcg=6.0V, Ic = 5.0 mA, f = 2.0 GHz) — |21 | — — 21| = | =121 ]| —

Associated Gain at Minimum NF (Figure 9) GNF dB
(Vce=6.0V, Ic =5.0 mA, f = 1.0 GHz) — | 15 | — — 14| = | = |14 —
(Vce=6.0V, Ic =5.0 mA, f = 2.0 GHz) — |95 | — — |85 | — | — | 10| —

Noise Figure — 50 ohm Source NFs50 0 - 1.9 2.8 — 1.9 2.8 — 1.9 2.8 dB
(Vee=6.0V, Ic=5.0mA, f = 1.0 GHz)

NOTE: 1S21 12
1. Maximum Unilateral Gain is GUpax = P RSN VrR—

(1-18111)(1-1S221¢)
TYPICAL CHARACTERISTICS
MMBR941LT1, T3; MMBR941BLT1; MRF9411LT1; MRF9411BLT1
1
0.7

5 05 Z 30 Vo =6V

us ———— S 200

= &

S 03 g 100

< 2 N

< f=tmz | S 70 =~

S ) a 50

o 0, i

S £ 3

20
0.1 10
1 2 3 5 7 10 1 2 3 5 7 10 20 30 50 70 100
Vg, REVERSE VOLTAGE (V) Ic, COLLECTOR CURRENT (mA)
Figure 1. Collector-Base Capacitance Figure 2. DC Current Gain versus
versus Voltage Collector Current
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Figure 4. Insertion Gain versus Collector Current
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FORWARD INSERTION GAIN AND
MAXIMUM UNILATERAL GAIN versus FREQUENCY
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Figure 9. Functional Circuit Schematic (all devices)
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TYPICAL CHARACTERISTICS
MRF947 SERIES
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Vee Ic f Sy S21 S12 S22
(Volts) (mA) (MHz) Mag ) Mag x Mag Z6 Mag 20
1.0 0.5 100 0.97 -1 1.78 170 0.03 83 0.99 -4.7
200 0.96 —22 1.74 161 0.06 76 0.99 -9.1
500 0.90 -53 1.60 133 0.13 56 0.93 -21
900 0.75 -89 1.37 105 0.18 37 0.83 -33
1000 0.72 -98 1.32 100 0.18 33 0.82 -36
1500 0.63 -132 1.07 74 0.19 20 0.75 —47
2000 0.57 -163 0.89 55 0.16 15 0.72 -57
3000 0.55 144 0.67 30 0.15 40 0.71 -76
1.0 100 0.95 -13 3.37 169 0.03 81 0.99 -6.2
200 0.93 -27 3.27 158 0.06 73 0.98 -12
500 0.81 -62 2.85 128 0.12 52 0.86 -26
900 0.63 -101 2.21 101 0.15 37 0.73 -38
1000 0.60 -110 2.08 96 0.15 34 0.71 —40
1500 0.51 —144 1.59 73 0.16 27 0.64 —49
2000 0.46 -173 1.28 56 0.16 29 0.61 -58
3000 0.46 138 0.95 30 0.19 44 0.60 -75
6.0 5.0 100 0.82 -25 14.6 159 0.02 77 0.94 -13
200 0.75 47 12.6 142 0.04 68 0.85 —22
400 0.55 -79 9.2 120 0.05 61 0.69 -31
600 0.42 —-98 6.9 106 0.07 60 0.60 -32
800 0.33 -114 5.3 97 0.08 61 0.56 -33
1000 0.28 -129 4.5 90 0.09 62 0.52 -33
1500 0.25 -155 3.1 77 0.13 67 0.51 -37
2000 0.16 176 2.4 66 0.16 68 0.51 —-36
2500 0.21 151 2.0 57 0.20 69 0.48 -40
3000 0.18 122 1.7 50 0.23 68 0.48 —44
3500 0.30 108 1.5 42 0.27 66 0.45 —46
4000 0.29 91 1.4 37 0.32 64 0.42 -53
10 100 0.67 -37 23.5 149 0.02 74 0.88 -18
200 0.54 —64 18.1 129 0.03 68 0.73 -28
400 0.37 -96 1.3 108 0.05 67 0.56 -31
600 0.26 -114 8.0 98 0.06 67 0.50 -30
800 0.21 -130 6.0 91 0.08 70 0.47 -30
1000 0.18 -147 5.1 85 0.09 70 0.45 -30
1500 0.18 -167 3.4 74 0.13 72 0.46 -34
2000 0.1 159 2.6 64 0.17 71 0.46 -34
2500 0.17 140 2.2 56 0.21 69 0.44 -38
3000 0.15 107 1.8 59 0.25 67 0.45 —41
3500 0.27 100 1.7 42 0.28 65 0.42 —42
4000 0.26 85 15 37 0.33 61 0.39 -49
15 100 0.56 —46 28.6 143 0.02 73 0.83 —-22
200 0.43 -75 20.2 122 0.03 67 0.65 -30
400 0.29 -107 1.8 104 0.04 70 0.50 -30
600 0.22 -125 8.2 95 0.06 74 0.46 -28
800 0.18 —141 6.2 88 0.08 74 0.45 -27
1000 0.16 -158 5.1 83 0.09 74 0.43 -28
1500 0.17 -174 3.4 72 0.13 73 0.44 -32
2000 0.1 150 2.6 63 0.17 72 0.45 -33
2500 0.17 138 2.2 55 0.21 70 0.43 -37
3000 0.15 102 1.9 49 0.25 67 0.44 -39
3500 0.28 98 1.7 42 0.29 65 0.40 —-41
4000 0.25 82 1.5 37 0.32 61 0.38 —-47

Table 1. MMBR941LT1, T3 Common Emitter S—-Parameters
MMBR941 MRF947 MRF9411 SERIES MOTOROLA RF DEVICE DATA
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Vce Ic f S11 Sa1 S12 Soo
(Volts) (mA) (MHz) Mag Zo Mag 2o Mag Zo Mag £
6.0 20 100 0.49 -52 315 139 0.01 70 0.79 -23
200 0.36 -84 21.1 118 0.02 69 0.60 -29
400 0.25 -115 12.1 101 0.04 73 0.48 -29
600 0.20 -134 8.3 93 0.06 74 0.45 -26
800 0.16 -150 6.2 87 0.07 75 0.44 -26
1000 0.15 -166 5.1 82 0.09 75 0.42 -26
1500 0.16 -176 35 75 0.14 74 0.44 -31
2000 0.12 144 26 63 0.17 73 0.45 -32
2500 0.17 133 2.2 55 0.22 70 0.43 -36
3000 0.16 101 1.9 49 0.25 68 0.44 -39
3500 0.28 98 1.6 41 0.29 65 0.41 -40
4000 0.26 82 1.5 36 0.33 61 0.39 —47
30 100 0.41 -65 34.3 134 0.01 70 0.74 -25
200 0.30 -99 21.6 113 0.02 70 0.56 -28
400 0.23 -131 1.9 98 0.04 76 0.47 -25
600 0.20 -147 8.1 91 0.06 76 0.45 —-24
800 0.18 -163 6.1 84 0.07 78 0.44 -23
1000 0.17 -177 5.0 80 0.09 78 043 | -24
1500 0.18 174 3.4 70 0.13 76 0.45 -30
2000 0.14 141 25 61 0.17 74 0.47 -31
2500 0.20 131 2.1 54 0.21 71 0.45 -36
3000 0.18 104 1.8 47 0.25 69 0.46 -39
3500 0.31 100 1.6 40 0.29 65 0.42 -42
4000 0.29 84 15 35 0.33 62 0.40 -48

Table 1. MMBR941LT1, T3 Common Emitter S-Parameters (continued)

Vce Ic f S11 S21 S12 Sa2

(Volts) (mA) (MHz) Mag L Mag Zo Mag £ Mag 26
1.0 0.5 100 0.97 -10 1.78 171 0.03 83 100 —4.7
200 0.97 -20 1.75 163 0.05 77 100 -9.2

500 0.93 -49 1.62 137 0.12 57 0.94 -21

900 0.81 -84 1.43 110 0.18 36 0.86 -35

1000 0.79 -92 1.38 104 0.19 32 0.84 -38

1500 0.72 -125 1.12 78 0.20 14 0.77 -50

2000 0.68 -152 0.92 57 0.20 1 0.74 -61

3000 0.66 169 0.68 27 0.16 —11 0.73 -82
1.0 100 0.95 -13 3.37 170 0.03 82 0.99 -6.2

200 0.94 -25 3.30 161 0.05 74 0.98 -12

500 0.88 -59 2.96 133 0.16 53 0.89 -27

1000 0.70 -107 2.26 101 0.16 29 0.74 —-44

1500 0.64 -139 1.72 78 0.17 15 0.66 -55

2000 0.61 -165 1.36 59 0.17 6.7 0.62 -65

3000 0.61 160 0.97 32 0.14 3.0 0.61 -84

Table 2. MRF9411LT1 Common Emitter S-Parameters
MOTOROLA RF DEVICE DATA MMBR941 MRF947 MRF9411 SERIES
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Ve I f S S21 S12 S22
(Volts) (mA) (MHz) Mag 2o Mag 26 Mag 26 Mag )
6.0 5.0 100 0.73 —24 14 164 0.02 92 0.96 -11
200 0.74 —-47 12.9 150 0.03 65 0.90 -20
400 0.66 —-83 104 129 0.05 56 0.75 -32
600 0.62 —-108 8.4 115 0.06 45 0.65 -40
800 0.56 -127 6.7 105 0.07 46 0.60 -43
1000 0.54 —141 5.6 96 0.07 51 0.57 -46
1500 0.46 -166 3.9 82 0.08 55 0.52 -50
2000 0.43 172 29 70 0.09 56 0.50 —54
2500 0.41 151 2.3 62 0.11 61 0.48 —-60
3000 0.44 128 1.9 55 0.14 62 0.49 -65
3500 0.49 17 1.6 47 0.15 61 0.46 -74
4000 0.57 101 1.4 42 0.16 62 0.47 —81
5000 0.60 92 1.2 32 0.21 60 0.46 —-105
6000 0.58 88 1.0 20 0.25 61 0.51 —-137
10 100 0.64 -39 23.6 157 0.01 59 0.91 —-16
200 0.60 -71 20 139 0.02 70 0.80 -27
400 0.54 -112 13.9 117 0.03 57 0.61 -39
600 0.52 -135 10.3 104 0.04 50 0.51 -43
800 0.49 -151 8.0 96 0.05 54 0.46 —44
1000 0.47 -161 6.5 89 0.06 60 0.46 —46
1500 0.41 177 4.4 77 0.08 62 0.44 —47
2000 0.40 158 3.2 67 0.09 65 0.43 -52
2500 0.39 139 2.6 60 0.11 68 0.41 -56
3000 0.44 118 21 53 0.13 69 0.43 -62
3500 0.49 110 1.8 47 0.15 67 0.39 -72
4000 0.54 96 1.6 42 0.18 65 0.41 -78
5000 0.63 88 1.3 32 0.23 61 0.40 -101
6000 0.58 86 1.1 20 0.26 62 0.44 -136
15 100 0.56 -51 29.5 152 0.01 78 0.87 -20
200 0.53 -88 23.5 131 0.02 63 0.73 -31
400 0.51 -128 15.1 111 0.03 63 0.54 -40
600 0.49 —148 11.8 99 0.04 56 0.46 —42
800 0.48 -161 8.3 92 0.04 59 0.42 —41
1000 0.46 -170 6.7 86 0.05 59 0.41 —44
1500 0.41 -171 4.4 75 0.07 70 0.42 —45
2000 0.40 152 3.3 66 0.09 71 0.41 -50
2500 0.39 135 2.6 59 0.11 71 0.41 -55
3000 0.45 116 22 53 0.14 73 0.42 -61
3500 0.50 108 1.9 46 0.17 70 0.39 -70
4000 0.55 94 1.6 41 0.19 67 0.41 -76
5000 0.61 87 1.3 32 0.22 62 0.34 -114
6000 0.58 85 1.1 21 0.27 63 0.43 -135
30 100 0.45 -82 36.3 142 0.01 62 0.79 -23
200 0.48 -121 25.5 121 0.01 48 0.62 -31
400 0.49 -152 14.6 103 0.02 58 0.47 -33
600 0.50 —-166 10.2 93 0.03 60 0.44 -34
800 0.49 -175 7.7 87 0.04 65 0.42 -34
1000 0.48 177 6.1 81 0.05 76 0.43 -37
1500 0.45 162 441 71 0.07 75 0.45 -39
2000 0.45 145 3.0 62 0.09 78 0.44 -46
2500 0.44 130 2.4 56 0.1 79 0.44 -53
3000 0.50 113 1.9 50 0.13 79 0.45 -58
3500 0.55 105 1.6 43 0.15 75 0.44 -70
4000 0.61 92 1.5 39 0.19 73 0.45 -76
5000 0.65 84 1.2 30 0.24 68 0.43 -100
6000 0.61 82 1.0 19 0.28 64 0.48 -135
Table 2. MRF9411LT1 Common Emitter S—Parameters (continued)
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Vce lc f NFnin To Y
(vdc) (mA) (MHz) (dB) (MAG, ANGLE)
6 5 1000 1.5 0.33 £77 0.28
1500 1.75 0.26 £ 141 0.3
Table 3. MRF947 Series Typical Noise Parameters
Vee I f S11 S21 S12 S22
(Volts) (mA) (MHz) Mag pa) Mag £ Mag yA) Mag pa)
1.0 0.5 100 0.966 -1 1.776 170 0.031 83 0.998 -5
200 0.956 -23 1.735 161 0.061 75 0.991 -9
500 0.892 -55 1.587 132 0.135 55 0.923 -21
900 0.749 -91 1.355 104 0.185 35 0.827 -34
1000 0.720 -100 1.300 98 0.190 32 0.808 -36
1500 0.637 -134 1.057 73 0.196 18 0.743 —-47
2000 0.587 -164 0.883 53 0.176 12 0.708 -58
3000 0.572 149 0.672 27 0.149 33 0.680 -82
1.0 100 0.941 -14 3.391 168 0.031 81 0.991 -6
200 0.921 -28 3.285 158 0.060 73 0.974 -12
500 0.806 -65 2.844 128 0.123 51 0.852 -27
900 0.638 -104 2.196 101 0.158 35 0.717 -39
1500 0.533 -146 1.580 72 0.168 25 0.619 -50
2000 0.495 -174 1.281 55 0.164 25 0.581 -60
3000 0.494 144 0.956 29 0.187 39 0.554 -81
2.0 0.5 100 0.979 -9 1.827 173 0.030 85 0.996 -4
200 0.960 -18 1.909 165 0.060 80 0.991 -9
500 0.920 -43 1.652 144 0.132 65 0.940 -19
1000 0.749 =77 1.451 116 0.196 47 0.842 -32
1500 0.674 -105 1.190 94 0.214 36 0.774 -39
2000 0.548 - -128 1.077 79 0.189 33 0.692 —-43
3000 0.480 -178 0.808 60 0.153 55 0.625 -52
2.0 100 0.907 -16 6.640 167 0.029 81 0.977 -9
200 0.846 -32 6.419 156 0.054 73 0.944 -17
500 0.711 -68 4.874 128 0.104 57 0.770 -32
1000 0.495 -106 3.178 103 0.138 50 0.603 -41
1500 0.405 -131 2.358 86 0.157 52 0.542 —-45
2000 0.314 -155 1.910 75 0.173 58 0.490 -44
3000 0.296 158 1.394 59 0.228 68 0.454 -47
5.0 100 0.780 —28 14.100 159 0.027 78 0.932 -15
200 0.676 -51 12.219 142 0.046 67 0.831 =27
500 0.470 -95 7.373 113 0.078 59 0.568 -40
1000 0.327 -132 4.148 92 0.114 62 0.436 -43
1500 0.271 —-153 2.921 81 0.151 66 0.413 —44
2000 0.218 =177 2.295 72 0.188 69 0.394 -41
3000 0.237 138 1.661 58 0.265 70 0.372 -43

Table 4. MRF947 Series Common Emitter S-Parameters
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Vee e f Sn S21 S12 S22
(Volts) (mA) (MHz) Mag P Mag pa) Mag £o Mag £o
2.0 10 100 0.608 —43 21.812 149 0.022 72 0.859 -23
200 0.488 -73 16.618 129 0.038 65 0.689 -35
500 0.330 -119 8.427 103 0.065 66 0.438 -41
1000 0.262 -152 4.484 87 0.109 71 0.354 -40
1500 0.227 -169 3.114 77 0.155 73 0.358 —-42
2000 0.197 166 2.423 69 0.198 73 0.355 -38
3000 0.233 128 1.755 57 0.281 71 0.338 -40
30 100 0.353 -100 25.543 131 0.018 70 0.653 -29
200 0.353 -135 15.823 112 0.026 68 0.484 -34
500 0.346 -163 6.979 93 0.054 76 0.367 -29
1000 0.337 177 3.637 80 0.103 79 0.351 -30
1500 0.324 166 2518 71 0.150 79 0.372 -36
2000 0.319 148 1.975 63 0.197 78 0.378 -35
3000 0.374 122 1.441 51 0.290 75 0.363 -42
6.0 0.5 100 0.978 -9 1.791 173 0.024 86 0.995 -4
200 0.964 -17 1.889 166 0.049 80 0.994 -7
500 0.932 -40 1.643 146 0.110 67 0.953 -16
1000 0.765 -73 1.473 121 0.165 50 0.869 -28
1500 0.688 -100 1.206 98 0.184 39 0.812 -35
2000 0.554 -123 1.099 84 0.162 38 0.735 -38
3000 0.463 -174 0.823 64 0.136 63 0.671 —-46
2.0 100 0.918 -15 6.614 168 0.023 84 0.983 -7
200 0.862 -29 6.456 157 0.045 75 0.956 -14
500 0.729 -62 5.010 131 0.089 60 0.809 -27
1000 0.504 -99 3.344 106 0.121 53 0.654 -35
1500 0.397 -128 2.485 90 0.137 55 0.599 -38
2000 0.295 -146 2.013 78 0.152 62 0.553 -37
3000 0.257 162 1.452 62 0.202 73 0.523 -40
5.0 100 0.806 -24 14.025 161 0.022 78 0.947 -13
200 0.704 —45 12.425 144 0.040 70 0.861 -23
500 0.487 -85 7.751 116 0.068 62 0.627 -33
1000 0.316 -120 4.399 95 0.101 65 0.505 -35
1500 0.245 —-141 3.112 83 0.134 69 0.488 -36
2000 0.177 -166 2.447 74 0.167 72 0.473 -33
3000 0.185 140 1.743 61 0.237 74 0.457 -36
10 100 0.657 =37 22.098 151 0.019 75 0.888 -18
200 0.526 -64 17.304 132 0.033 68 0.741 -29
500 0.328 -105 9.028 106 0.056 67 0.509 -33
1000 0.228 -138 4.844 89 0.096 73 0.438 -31
1500 0.184 -156 3.359 80 0.138 75 0.440 -34
2000 0.140 175 2.501 72 0.175 76 0.441 -31
3000 0.172 126 1.852 60 0.249 75 0.430 -33
20 100 0.492 -53 28.934 142 0.017 72 0.808 -23
200 0.372 -85 19.971 121 0.028 70 0.630 =31
500 0.249 -127 9.335 100 0.053 74 0.454 -28
1000 0.201 -156 4.878 86 0.094 78 0.418 =27
1500 0.174 -171 3.358 77 0.138 79 0.432 -30
2000 0.149 161 2.580 70 0.177 78 0.444 -28
3000 0.193 121 1.852 58 0.253 76 0.435 -32

Table 4. MRF947 Series Common Emitter S—-Parameters (continued)
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Vce=1.0V
Ic=0.5mA

— AREA OF INSTABILITY

f(GHz) [NFOPT (dB) [TMSNFOPT| Ry K

0.5 1.54 0.71 £ 39° 38 0.28

Figure 15. MMBR941LT1, T3 Constant Gain and Noise Figure Contours
(f=1.0 GHz)

 Vee=10V

f(GHz) | NF OPT (dB) | TMSNFOPT | Ry K

1.0 1.95 0.55 £ 76° 28 0.51

Figure 16. MMBR941LT1, T3 Constant Gain and Noise Figure Contours
(f = 0.5 GHz)
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Vee=6.0V
Ic =5.0mA

— AREA OF INSTABILITY

f (GHz) |NF OPT (dB) [ TMSNFOPT| Ry K

0.5 1.0 0.43 £ 30° 18 0.58

Figure 17. MMBR941LT1, T3 Constant Gain and Noise Figure Contours
(f = 0.5 GHz)

Vee=6.0V
Ic=5.0mA

— AREA OF INSTABILITY

f (GHz) | NF OPT (dB) | TMSNFOPT | Ry K

1.0 1.5 0.22 £ 64° 13 0.93

Figure 18. MMBR941LT1, T3 Constant Gain and Noise Figure Contours
(f =1.0 GHz2)
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Veg=1.0V
Ic=0.5mA

— AREA OF INSTABILITY

f(GHz) | NF OPT (dB) [ TMS NF OPT Rn K

0.5 1.60 0.70 £ 35° 40 0.22

Figure 19. MRF9411LT1 Constant Gain and Noise Figure Contours
(f= 0.5 GHz)

Vee=10V
lc=0.5mA
— AREA OF INSTABILITY
f(GHz) | NF OPT (dB) | TMS NF OPT Rn K
1.0 1.95 0.55 £ 69° 30 0.39

Figure 20. MRF9411LT1 Constant Gain and Noise Figure Contours
(f=1.0 GH2)

MOTOROLA RF DEVICE DATA MMBR941 MRF947 MRF9411 SERIES
2-169



Vee=6.0V
Ic=5.0 mA

[[] — AREA OF INSTABILITY

f (GHz) | NF OPT (dB) | TMS NF OPT Ry K

0.5 1.0 0.40 £ 28° 17 0.29

Figure 21. MRF9411LT1 Constant Gain and Noise Figure Contours
(f=0.5 GHz)

Vcg=6.0V
lc=5.0mA
— AREA OF INSTABILITY
f (GHz) | NF OPT (dB) | TMS NF OPT Rn K
1.0 1.5 0.17 £ 60° 13 0.53

Figure 22. MRF9411LT1 Constant Gain and Noise Figure Contours
(f=1.0 GHz)
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Vee=6V Vee=6V

lg=5mA lo=5mA

f | NF f | NF

(GHz) | OPT Ty Rnf K it (GHz) | OPT T, Rn| K it
1.0 |1.508]0.33 2£77°[ 14 | 0.87 ‘ 15 [1.75d8[0.26 2 141°] 15 | 0.96

j2 OUTPUT

AREA OF INSTABILITY -t || AREA OF INSTABILITY Ht
1 ] ] L ! 1 1 ] ] 1 |
! 0.2 05 1 2 I I 0.2 05 1 2 |
f=1GHz f=15GHz
Figure 23. MRF947 Series Constant Gain and Figure 24. MRF947 Series Constant Gain and
Noise Figure Contours Noise Figure Contours
Vee=1V
lc=05mA
f | NF ™S "
(GHz) | OPT | NFOPT [Rn| K J

1.0 |1.95dB| 0.59 £72° | 30

INPUT

0.2

I 0.2 05 1 2 L

Figure 25. MRF947 Series Constant Gain and Noise Figure Contours
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line

NPN Silicon

Low Noise, High-Frequency
Transistors

Designed for use in high gain, low noise small-signal amplifiers. This series
features excellent broadband linearity and is offered in a variety of packages.

o Fully Implanted Base and Emitter Structure
* 18 Finger, 1.25 Micron Geometry with Gold Top Metal
e Gold Sintered Back Metal

¢ Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel

REV 8

MMBR951
MRF957

MRF9511
SERIES

Ic =100 mA
LOW NOISE
HIGH-FREQUENCY
TRANSISTORS

CASE 318-08, STYLE 6
SOT-23
LOW PROFILE
MMBR951LT1, MMBR951ALT1

g

CASE 419-02, STYLE 3
MRF957T1

CASE 318A-05, STYLE 1
SOT-143
LOW PROFILE
MRF9511LT1

MMBR951 MRF957 MRF9511 SERIES
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MAXIMUM RATINGS

Rating Symbol MMBR951LT1 MRF9511LT1 MRF957T1 Unit
MMBR951ALT1

Collector-Emitter Voltage Vceo 10 10 10 Vde

Collector-Base Voltage Veeo 20 20 20 Vde

Emitter—Base Voltage VEBO 1.5 1.5 15 Vde

Power Dissipation (1) Tg = 75°C Pp(max) 0.322 0.322 0.227 Watts
Derate linearly above Tgase = 75°C @ 4.29 4.29 3.03 mwW/°C

Collector Current — Continuous (2) Ic 100 100 100 mA

Maximum Junction Temperature Tumax 150 150 150 °C

Storage Temperature Tstg —55to +150 —55to +150 —55 to +150 °C

Thermal Resistance, Junction to Case ReJc 233 233 330 °C/W

DEVICE MARKING

I MRF9511LT1 = 11 MMBR951ALT1 = AAG MMBR951LT1 =7Z MRF957T1 =B |
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

l Characteristic | Symbol Min Typ rMax | Unit |
OFF CHARACTERISTICS (3)

Collector—Emitter Breakdown Voltage V(BR)CEO 10 13 — Vdc
(Ilc=0.1mA,Ig=0)

Collector-Base Breakdown Voltage V(Br)cBO 20 25 — Vdc
(lc=0.1mA, lIg=0)

Emitter Cutoff Current lEBO — — 0.1 uAdc
(Veg=1.0V,ic=0)

Collector Cutoff Current lcBo — —_ 0.1 uAdc
(Veg=10V, g =0)

ON CHARACTERISTICS (3)

DC Current Gain hre —
(Vce=6.0V,Ic=5.0mA) Al 50 —_ 200
(Vce=6.0V,Ic=5.0mA)  MMBR951ALT1 75 —_ 150

DYNAMIC CHARACTERISTICS

Collector-Base Capacitance Ceb — 0.45 1.0 pF
(Veg=10V, lg =0, f=1.0 MHz)

Current Gain — Bandwidth Product fr —_ 8.0 — GHz
(Vce=6.0V, Ic =30mA, f=1.0 GHz)

NOTES:

1. To calculate the junction temperature use T, = (Pp x Rgya) + Tcase- Case temperature measured on collector lead immediately adjacent

to body of package.
2. Ic — Continuous (MTBF = 10 years).

3. Pulse width < 300 ps, duty cycle < 2% pulsed.

MOTOROLA RF DEVICE DATA
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PERFORMANCE CHARACTERISTICS

MMBR951LT1

MRF9511LT1 MRF957T1
Conditions Symbol MMBR951ALT1 Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

Insertion Gain 1S112 dB
(VcE=6.0V, Ic =30 mA, f=1.0 GHz) — | 145 | — — |125 | — — | 183 | —
(Vce=6.0V,Ic =30 mA, f=2.0 GHz) — 9.0 — — 7.0 — — — —
(Vce=5.0V,Ic =30mA, f=1.5GHz) — — — — — — — | 1041 —

Maximum Unilateral Gain (1) Gy max dB
(VcE=8.0V, Ic =30 mA, f= 1.0 GHz) — | 17 — — | 14| — — 14 | —
(Vce=8.0V, Ic =30 mA, f=2.0 GHz) — |10 | — — | 80| — — | — —
(Vce=5.0V, Ic =30 mA, f= 1.5 GHz) — | - — - - | - — | 108 | —

Noise Figure — Minimum (Figure 9) NFmiIN dB
(Vee=6.0V, Ic =5.0 mA, f=1.0 GHz) — | 18| — — |13 ] — — |15 —
(Vce=6.0V, Ic =5.0 mA, f = 2.0 GHz) — | 21 - — |21 | — — | = —
(Vce=6.0V,Ic=5.0mA, f=1.5 GHz) — — — —_ — — — 2.0 _

Associated Gain at Minimum NF (Figure 9) GNF dB
(Vce=6.0V,Ic=5.0mA, f=1.0 GHz) — 14 — — 13 —_ — 11.8 —_
(Vce=6.0V,Ic =5.0mA, f=2.0 GHz) — 9.0 — — 7.5 — — — —_
(Vce=6.0V,Ic =5.0mA, f=1.5 GHz) — — — - —_ — — 9.0 —

Noise Figure — 50 ohm Source NFs0 — | 19 | 28 — | 19 | 28 — 19 | 28 dB
(Vce=6.0V, Ic =5.0mA, f=1.0 GHz)

NOTE: I1S0112

1. Maximum Unilateral Gain is GUpax =

(1-1S1112)(1 —I1S2212)

MMBR951 MRF957 MRF9511 SERIES
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TYPICAL CHARACTERISTICS
MMBR951LT1, MMBR951ALT1, MRF9511LT1
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Figure 1. Collector-Base Capacitance
versus Voltage
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Figure 3. Gain Bandwidth Product versus
Collector Current
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Figure 2. DC Current Gain versus
Collector Current
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Figure 4. Insertion Gain versus Collector Current
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TYPICAL FORWARD INSERTION GAIN AND
MAXIMUM UNILATERAL GAIN versus FREQUENCY

30— IR N T 1
g NI A I\ MMBRO51LT1
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_Z 2 N _Z 25 N Vee=8V
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z< \ Vee=8V =z= N\
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Figure 7. Typical Noise Figure and Associated Figure 8. Typical Noise Figure versus
Gain versus Frequency Collector Current
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Figure 9. Functional Circuit Schematic (All Devices)
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Vee Ic f S11 S21 S12 S22

(Volts) (mA) (MHz) 1S44! Zo 121l £o 1S4 ) 1S2,l Z4
6.0 5.0 100 0.82 -36.6 14.0 153 0.04 44.7 0.88 -18.2

500 0.50 -119 6.6 104 0.07 48.2 0.52 -40

1000 0.39 -162 3.5 81 0.1 55 0.43 -43

2000 0.32 150 1.9 57 0.21 66 0.42 -50

3000 0.36 110 1.4 40 0.31 66 0.40 -67

10 100 0.66 —54 226 142 0.03 60 0.78 -29

500 0.38 -138 7.8 96 0.07 55 0.40 -42

1000 0.32 -176 4.0 78 0.13 71 0.34 -47

2000 0.26 142 2.2 57 0.22 70 0.36 -46

3000 0.31 105 1.6 41 0.32 64 0.33 -62

20 100 0.49 -76 30 131 0.01 85 0.67 -37

500 0.32 -153 8.3 92 0.08 76 0.34 -39

1000 0.29 175 43 77 0.1 67 0.29 -44

2000 0.24 137 23 57 0.24 71 0.32 -48

3000 0.28 102 1.6 42 0.34 63 0.29 -60

30 100 0.40 -94 33 125 0.03 87 0.58 -42

500 0.30 -162 8.4 90 0.07 84 0.31 -35

1000 0.29 170 4.3 76 0.12 80 0.27 -39

2000 0.24 134 23 56 0.23 71 0.33 -48

3000 0.30 101 1.6 41 0.35 66 0.30 )

60 100 0.38 -126 31 116 0.03 74 0.49 -37

500 0.37 -176 7.3 77.6 0.05 84 0.34 -26

1000 0.36 163 37 734 0.12 84 0.34 -37

2000 0.33 130 2.0 52 0.22 78 0.37 -48

3000 0.38 98 1.4 37 0.34 69 0.34 -62

8.0 5.0 100 0.83 -35 13.9 154 0.04 92 0.90 -19

500 0.51 117 6.7 104 0.08 51 0.55 -38

1000 0.38 -160 3.6 82 0.10 72 0.44 —42

2000 0.31 151 1.9 58 0.20 73 0.46 —47

3000 0.35 110 1.4 41 0.32 71 0.43 -63

10 100 0.67 -52 23 143 0.02 96 0.81 -28

500 0.37 -135 7.9 97 0.07 64 0.43 -38

1000 0.30 -173 41 80 0.1 78 0.37 —41

2000 0.25 143 2.2 57 0.21 74 0.38 —47

3000 0.30 105 1.6 42 0.31 67 0.34 -60

20 100 0.51 -72 30 131 0.02 68 0.68 -35

500 0.31 -150 85 92 0.07 75 0.36 -36

1000 0.28 177 43 77 0.13 76 0.32 -39

2000 0.23 138 2.3 57 0.22 72 0.35 -45

3000 0.27 103 16 42 0.31 64 0.31 -58

30 100 0.42 -87 33 125 0.02 71 0.61 -38

500 0.31 -159 8.6 20 0.07 71 0.33 -33

1000 0.27 172 4.4 76 0.11 74 0.32 -39

2000 0.23 135 2.3 57 0.22 73 0.34 —42

3000 0.28 102 16 41 0.31 65 0.33 -55

60 100 0.39 -119 32 117 0.02 31 0.52 -31

500 0.36 -174 7.4 87 0.06 84 0.37 -25

1000 0.35 164 3.8 74 0.1 78 0.35 -33

2000 0.32 131 2.0 53 0.22 81 0.42 —41

3000 0.37 100 1.4 38 0.33 70 0.40 -62

Table 1. MMBR951LT1 Common Emitter S-Parameters
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Vee Ic f S11 Sa1 S12 S22
(Vdc) (mA) (MHz) 15441 Z¢ 1S54 2o 1S12l Z0o 1S5l Zo
6.0 5.0 100 0.81 —48 13.69 152 0.04 66 0.88 —-22
500 0.67 -122 7.58 92 0.07 41 0.57 -50
1000 0.61 —-157 4.65 76 0.09 40 0.45 —-62
1500 0.57 86 2.87 70 0.10 44 0.42 =71
2000 0.54 156 2.14 60 0.12 52 0.42 -75
2500 0.55 121 1.72 51 0.14 57 0.40 -86
3000 0.57 121 1.48 44 0.17 59 0.39 -97
3500 0.65 110 1.28 38 0.21 60 0.37 -112
4000 0.67 100 1.14 33 0.24 54 0.38 -130
10 100 0.71 -56 24.07 149 0.03 66 0.86 -28
500 0.60 —-143 9.47 101 0.05 46 0.41 —62
1000 0.56 —-176 4.97 81 0.07 51 0.30 -73
1500 0.53 167 3.35 69 0.10 57 0.31 -78
2000 0.50 148 2.54 60 0.13 63 0.30 -78
2500 0.52 132 2.02 52 0.16 63 0.29 -89
3000 0.54 116 1.75 45 0.19 61 0.29 -78
3500 0.60 106 1.53 39 0.22 60 0.26 —-115
4000 0.64 97 1.35 34 0.26 57 0.28 -133
20 100 0.59 —-80 33.51 138 0.02 61 0.75 -38
500 0.56 -159 10.39 95 0.04 54 0.31 -69
1000 0.54 175 5.36 79 0.07 62 0.23 -79
1500 0.51 161 3.58 68 0.10 66 0.25 -82
2000 0.49 142 2.75 60 0.13 68 0.25 -80
2500 0.52 128 2.18 52 0.16 66 0.23 -91
3000 0.53 112 1.88 45 0.20 63 0.23 -99
3500 0.60 103 1.65 39 0.24 62 0.21 -17
4000 0.63 95 1.46 34 0.27 57 0.22 -137
30 100 0.54 -97 37.48 133 0.02 57 0.67 -43
500 0.56 -166 10.60 93 0.04 59 0.27 -70
1000 0.54 171 5.45 78 0.07 68 0.21 -80
1500 0.51 158 3.62 67 0.10 69 0.24 -81
2000 0.50 140 2.73 60 0.13 70 0.23 -79
2500 0.52 126 2.19 51 0.17 68 0.23 -90
3000 0.53 M 1.89 45 0.20 64 0.23 -97
3500 0.60 102 1.65 38 0.24 62 0.20 -115
4000 0.63 94 1.47 33 0.27 58 0.22 —-136
60 100 0.54 -128 36.66 123 0.01 57 0.56 —43
500 0.60 -177 8.97 89 0.03 67 0.27 -50
1000 0.59 166 4.62 75 0.06 73 0.25 -59
1500 0.56 153 3.05 64 0.09 75 0.29 -68
2000 0.55 136 2.29 56 0.13 76 0.30 -71
2500 0.57 125 1.85 48 0.16 74 0.29 —-83
3000 0.59 110 1.59 42 0.20 69 0.30 -92
3500 0.65 102 1.41 36 0.23 67 0.27 -108
4000 0.69 93 1.22 31 0.27 62 0.29 -130

Table 1. MRF9511LT1 Common Emitter S—-Parameters
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Vee Ic f S11 S21 S12 S22
(vdc) (mA) (MHz) 1Syl 26 1S4 2o 1842l 26 1S5l 26
8.0 5.0 100 0.84 -36 14.65 158 0.03 72 0.94 -18
500 0.68 -120 7.79 110 0.07 42 0.58 -48
1000 0.60 —161 432 86 0.08 41 0.44 -60
1500 0.56 88 2.95 71 0.10 45 0.44 -68
2000 0.53 157 2.19 60 0.11 53 0.44 -7
2500 0.55 140 1.76 51 0.14 58 0.42 -82
3000 0.56 122 150 44 0.17 60 0.42 -92
3500 0.63 112 1.33 39 0.18 62 0.38 -107
4000 0.68 105 1.18 33 0.21 63 0.36 -125
10 100 0.73 -53 24.04 150 0.02 68 0.87 -26
500 0.60 ~140 9.68 101 0.05 46 0.43 -58
1000 0.55 -174 5.10 82 0.07 52 0.32 -66
1500 0.52 169 3.42. 69 0.09 58 0.33 -72
2000 0.49 149 2.59 61 0.12 63 0.33 -73
2500 0.51 133 2.06 52 0.15 63 0.32 -83
3000 0.53 116 1.78 45 0.19 63 0.32 -91
3500 0.64 109 1.60 38 0.20 62 0.28 -108
4000 0.67 101 1.39 34 0.23 60 0.29 -131
20 100 0.61 -76 33.76 139 0.02 60 0.76 -36
500 0.56 ~157 10.72 96 0.04 54 0.32 -63
1000 0.53 176 5.53 79 0.07 62 0.29 -70
1500 0.50 162 3.69 68 0.10 66 0.27 -75
2000 0.48 143 2.79 60 0.13 68 0.27 —74
2500 0.51 129 2.22 52 0.16 68 0.26 -84
3000 0.52 112 1.92 46 0.19 65 0.26 -91
3500 0.59 104 1.75 40 0.21 64 0.24 -109
4000 0.63 98 1.54 35 0.24 59 0.25 -131
30 100 0.57 -89 37.35 134 0.02 58 0.71 —40
500 0.55 -163 10.82 94 0.04 57 0.29 -63
1000 0.53 128 5.54 78 0.07 65 0.24 -69
1500 0.50 159 3.69 67 0.10 69 0.26 -73
2000 0.49 141 2.77 59 0.13 70 0.27 -71
2500 0.51 127 2.23 51 0.16 69 0.26 -82
3000 0.52 112 1.93 45 0.19 66 0.26 -89
3500 0.61 106 1.68 40 0.21 64 0.21 -110
4000 0.66 97 1.51 34 0.24 60 0.23 -130
60 100 0.55 -122 34.92 126 0.01 52 0.59 -37
500 0.59 -175 8.71 91 0.03 65 0.33 —42
1000 0.58 167 452 76 0.06 73 0.30 -53
1500 0.55 154 3.04 65 0.09 75 0.34 -62
2000 0.54 138 2.28 56 0.12 77 0.35 -66
2500 0.57 125 1.82 48 0.16 76 0.34 -78
3000 0.59 110 1.56 42 0.19 72 0.35 -88
3500 0.66 104 1.28 36 0.22 70 0.32 -105
4000 0.70 95 1.14 32 0.26 66 0.32 -132

Table 1. MRF9511LT1 Common Emitter S-Parameters (continued)
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Vee=6.0V
Ic=5.0mA

— AREA OF INSTABILITY

f (GHz) [ NF OPT (dB) | TMS NF OPT Rn K

0.5 1.13 0.35 £ 68° 9 0.68

Figure 10. MMBR951LT1 Constant Gain and Noise Figure Contours
(f = 0.5 GHz)

lc=5.0mA

— AREA OF INSTABILITY

f(GHz) | NF OPT (dB) | TMS NF OPT Rn K

1.0 1.45 0.16 £ 124° 8 0.97

Figure 11. MMBR951LT1 Constant Gain and Noise Figure Contours
(f =1.0 GHz)
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Vee=6.0V
Ic=5.0 mA

|| — AREA OF INSTABILITY

f (GHz) | NF OPT (dB) [ TMS NF OPT Rn K

0.5 1.20 0.37 £ 69° 10 0.42

Figure 12. MRF9511LT1 Constant Gain and Noise Figure Contours
(f=0.5 GHz)

Vee=6.0V

Ic=5.0mA
— AREA OF INSTABILITY
f(GHz) | NF OPT (dB) [ TMS NFOPT | Rn K
1.0 1.50 0.19 £ 120° 9 0.74

Figure 13. MRF9511LT1 Constant Gain and Noise Figure Contours
(f=1.0 GHz)
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Vce Ic f NFmin To ™
(Vdc) (mA) (MHz) (dB) (MAG, ANG) (ohms)
6.0 5.0 1000 1.7 0.27 £ 97 0.2
1500 2.0 0.21 £ 54 0.28
Table 2. MRF957T1 Typical Noise Parameters
TYPICAL CHARACTERISTICS
MRF957T1
g ° 5
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Vg, REVERSE VOLTAGE (VOLTS)

Figure 14. Capacitance versus Voltage

Ic, COLLECTOR CURRENT (mA)

Figure 15. DC Current Gain versus Collector Current
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TYPICAL CHARACTERISTICS

MRF957T1
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Figure 16. Gain-Bandwidth Product versus
Collector Current

Ic, COLLECTOR CURRENT (mA)

Figure 17. Associated Gain versus
‘Collector Current
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Figure 18. Insertion Gain and Maximum Figure 19. Noise Figure and Associated
Stable Power Gain versus Frequency Gain versus Frequency
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Figure 20. Constant Gain and Noise Figure Contours Figure 21. Constant Gain and Noise Figure Contours
f=1.0GHz f=15GHz

MOTOROLA RF DEVICE DATA

MMBR951 MRF957 MRF9511 SERIES
2-183



Vee I f S11 S21 S12 S22
(Vdc) (mA) (MHz) 1S441 £ 1S4 P 1S4l £ 1S5, £
2.0 1.0 100 0.959 -19.22 3.518 166.25 0.044 78.43 0.986 -8.12
200 0.922 -38.32 3.482 153.75 0.079 69.06 0.948 -15.98
500 0.825 -81.94 2.614 122.98 0.146 44.99 0.803 —30.02
1000 0.690 -125.83 1.737 93.40 0.167 30.15 0.662 -41.41
2000 0.600 -174.02 1.079 63.65 0.131 44,93 0.576 —51.42
3000 0.640 147.15 0.791 50.62 0.196 80.39 0.517 —64.42
2.0 100 0.922 -24.97 6.598 162.54 0.042 75.55 0.967 -12.35
200 0.862 —48.55 6.177 147.47 0.075 64.60 0.893 —23.28
500 0.713 -96.45 4.140 116.09 0.123 43.92 0.671 —38.55
1000 0.586 -137.24 2.483 90.37 0.140 38.71 0.524 —46.93
2000 0.506 179.54 1.462 64.47 0.158 57.00 0.456 -51.97
3000 0.546 144.80 1.079 49.98 0.232 7413 0.416 —61.22
5.0 100 0.815 —-39.45 14.163 153.09 0.038 70.19 0.895 -22.63
200 0.708 -71.89 11.635 133.50 0.061 58.57 0.739 —38.46
500 0.541 -121.43 6.284 104.78 0.090 49.12 0.454 -52.31
1000 0.461 —155.05 3.428 85.44 0.123 54.90 0.337 —56.38
2000 0.406 169.75 1.921 65.04 0.198 65.80 0.304 —54.16
3000 0.438 139.42 1.424 51.41 0.282 69.61 0.276 -57.77
10 100 0.667 -57.75 22121 142.36 0.032 64.38 0.788 —34.26
200 0.559 -95.89 15.709 121.54 0.048 57.27 0.574 -52.06
500 0.447 -140.52 7.417 98.06 0.075 58.00 0.317 -63.32
1000 0.405 -166.70 3.921 82.59 0.123 66.07 0.235 —-65.49
2000 0.360 162.90 2.155 65.25 0.222 69.45 0.220 —-57.93
3000 0.390 134.95 1.597 52.60 0.311 68.14 0.196 -57.79
30 100 0.435 -99.80 31.662 125.82 0.023 62.49 0.570 -51.69
200 0.421 -135.04 18.696 108.07 0.034 64.74 0.360 -68.74
500 0.398 -162.97 8.025 91.81 0.069 71.43 0.192 —75.85
1000 0.382 -179.33 4.163 79.67 0.127 7417 0.151 -77.73
2000 0.347 155.68 2.269 64.55 0.240 72.04 0.155 -63.30
3000 0.379 130.21 1.686 52.60 0.336 67.80 0.132 -60.40
60 100 0.442 -131.87 26.755 118.52 0.021 62.60 0.422 -56.23
200 0.483 —155.78 15.086 1038.17 0.032 66.87 0.261 -70.51
500 0.484 -173.89 6.390 88.79 0.067 74.30 0.154 -73.64
1000 0.472 172.69 3.317 76.81 0.127 76.73 0.140 -74.96
2000 0.452 149.80 1.834 60.68 0.243 72.97 0.155 -66.57
3000 0.496 126.23 1.393 48.59 0.345 68.81 0.131 -71.10
(continued)
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MRF957T1

Vee Ie f Sn Sz S12 S22
(vdc) (mA) (MHz) 1Sq4] ) I1S241 20 1S12l Z0 S0l £0
5.0 1.0 100 0.965 -17.73 3.508 167.36 0.035 78.18 0.990 —6.80
200 0.931 —35.39 3.495 155.78. 0.065 71.66 0.958 —-13.35
500 0835 | -77.08 | 2680 | 12650 | 0422 | 4812 | 0839 | -2523
1000 0.694 -120.78 1.820 97.22 0.143 33.67 0.713 —-35.51
2000 0.583 -170.80 1.133 67.35 0.115 50.88 0.629 —44.48
3000 0.615 148.45 0.813 53.19 0.182 85.71 0.565 -55.47
2.0 100 0.932 -22.38 6.532 164.05 0.034 77.81 0.975 -9.92
200 0.875 -44.00 6.217 150.00 0.061 67.15 0.914 —18.98
500 0.726 -89.77 4.314 119.58 0.106 47.42 0.724 -31.79
1000 0.582 -131.10 2.638 93.76 0.122 41.23 0.586 -39.20
2000 0.483 -176.30 1.544 67.35 0.140 60.85 0.521 —43.55
3000 0.515 146.92 1.117 52.27 0.208 78.88 0.479 -51.26
5.0 100 0.836 -34.35 14.112 155.49 0.031 71.72 0.920 -18.06
200 0.731 -63.59 11.971 137.05 0.052 61.40 0.785 -31.06
500 0.539 -112.00 6.737 107.93 0.080 51.32 0.522 —-41.63
1000 0.438 -147.18 3.710 88.06 0.110 57.59 0.408 —43.94
2000 0.364 175.10 2.050 67.58 0.175 68.31 0.383 —42.49
3000 0.392 142.26 1.501 53.59 0.251 73.36 0.357 —45.46
10 100 0.704 —49.02 22.526 145.79 0.027 67.46 0.831 —-27.03
200 0.577 -83.93 16.647 125.23 0.042 59.78 0.634 —41.45
500 0.421 —129.59 8.120 100.71 0.069 60.52 0.385 —47.31
1000 0.361 —158.62 4.290 84.82 0.109 67.54 0.305 —46.57
2000 0.307 168.57 2.330 67.52 0.196 71.46 0.305 —42.00
3000 0.332 137.50 1.706 54.85 0.277 71.05 0.288 —42.21
20 100 0.559 —-66.34 30.018 136.00 0.023 64.88 0.720 —-35.45
200 0.453 -103.91 19.598 116.12 0.036 61.80 0.501 —48.64
500 0.358 —143.87 8.835 96.19 0.064 68.23 0.298 —49.15
1000 0.324 -167.05 4.595 83.08 0.112 72.95 0.247 -47.12
2000 0.278 163.88 2.462 67.27 0.208 72.96 0.263 —41.09
3000 0.306 133.94 1.809 55.45 0.291 70.31 0.249 —39.38
30 100 0.492 -73.65 32.055 131.68 0.022 64.17 0.669 -37.70
200 0.412 -110.53 20.121 113.25 0.033 64.60 0.459 —-49.28
500 0.345 —147.89 8.900 94.88 0.062 69.52 0.278 —48.58
1000 0.319 -169.39 4.646 82.13 0.113 74.20 0.234 —46.64
2000 0.277 162.38 2.492 67.55 0.210 73.10 0.255 -40.63
3000 0.305 133.57 1.821 55.24 0.295 70.42 0.239 -38.73

Table 3. MRF957T1 Typical Common Emitter S—Parameters (continued)
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon

High-Frequency Transistor

Designed for thick and thin—film circuits using surface mount components
and requiring low—noise, high—gain signal amplification at frequencies to 1.0

GHz.

¢ High Gain — Gpe = 17 dB Typ @ f = 450 MHz

e Low Noise —NF =2.5dB Typ @ f =450 MHz

e Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel

MAXIMUM RATINGS

MMBR5031LT1

RF AMPLIFIER
TRANSISTOR
NPN SILICON

Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 10 Vdc
Collector-Base Voltage Veso 15 Vdc
Emitter—Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 20 mAdc
Maximum Junction Temperature Tumax 150 °C
Power Dissipation, Teage = 75°C (1) Pp(max) 0.300 w ’
Derate linearly above Tggge = 75°C @ 4.00 mW/°C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Storage Temperature Tstg —55t0 +150 °C
Thermal Resistance Junction to Case Royc 250 °C/W CASE 31;:;—?3: TYLEG
DEVICE MARKING Low proFiLE
| MMBRS031LT1 = 7G |
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
l Characteristic | Symbol | Min Typ Max | Unit J
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 1.0 mAdc, Ig = 0) V(BRr)cEO 10 — — Vdc
Collector-Base Breakdown Voltage (I¢ = 0.01 mAdc, Ig = 0) V(BR)CBO 15 —_ — Vdc
Emitter—Base Breakdown Voltage (Ig = 0.01 mAdc, Ig = 0) V(BR)EBO 3.0 — — Vdc
Collector Cutoff Current (Vg = 6.0 Vdc, Ig =0) Iceo — — 10 nAdc
ON CHARACTERISTICS
DC Current Gain (I = 1.0 mAdc, V¢g = 6.0 Vdc) hrg 25 — 300 l —
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr — 1,000 — MHz
(Ic = 5.0 mAdc, Vg = 6.0 Vdc, f = 100 MHz)
Collector-Base Capacitance Ceb —_ — 1.5 pF
(Vcg =6.0Vdc, Ig =0, f=0.1 MHz)
Minimum Noise Figure (Ic = 1.0 mAdc, V¢E = 6.0 Vdc, f = 450 MHz) NFmin — 2.5 — dB
Common-Emitter Amplifier Power Gain Gpe — 17 25 dB
(Ic = 1.0 mAdc, Vg = 6.0 Vdc, f = 450 MHz)

NOTE:

1. Case temperature measured on collector lead immediately adjacent to body of package.

REV 7
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon
High-Frequency Transistor

Designed for small-signal amplification at frequencies to 500 MHz.
Specifically packaged for use in thick and thin—film circuits using surface mount

components.

e High Gain — Gpe = 15dB Typ @ f =200 MHz

e Low Noise — NF =4.5dB Typ @ f =200 MHz

¢ Available in tape and reel packaging options:
T1 suffix = 3,000 units per reel

MAXIMUM RATINGS

MMBR5179LT1

RF AMPLIFIER
TRANSISTOR
NPN SILICON

Rating Symbol Value Unit
Collector~Emitter Voltage Vceo 12 Vdc
Collector-Base Voltage VeBo 20 Vdc
Emitter—Base Voltage VeBO 25 Vdc
Collector Current — Continuous Ic 50 mAdc
Maximum Junction Temperature Tymax 150 °C
Power Dissipation, Tgage = 75°C (1) Pp(max) 0.375 w
Derate linearly above Tgase = 75°C @ 5.00 mwW/°C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Storage Temperature Tstg —55 to +150 °C CASE 318-08, STYLE 6
Thermal Resistance Junction to Case RoJc 200 °C/W SOT-23
LOW PROFILE
DEVICE MARKING (TO-236AA/AB)
| MMBRS179LT1 = 7H |
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
| Characteristic ! Symbol Min l Typ 1 Max | Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage (Ic = 3.0 mAdc, Ig = 0) V(BR)CEO 12 — — Vdc
Collector-Base Breakdown Voltage (Ic = 0.01 mAdc, Ig = 0) V(sR)CBO 20 —_ — Vdc
Emitter—-Base Breakdown Voltage (Ig = 0.01 mAdc, Ic = 0) V(BR)EBO 25 — — Vdc
Collector Cutoff Current (Vgg = 15 Vdc, Ig = 0) lcBo — - 0.02 pAdc
ON CHARACTERISTICS
DC Current Gain (Ic = 3.0 mAdc, Vg = 1.0 Vdc) heg 25 _— — —
Collector—Emitter Saturation Voltage (Ic = 10 mAdc, Ig = 1.0 mAdc) VCE(sat) — —_ 0.4 Vdc
Base—Emitter Saturation Voltage (Ic = 10 mAdc, Ig = 1.0 mAdc) VBE(sat) — — 1.0 Vdc
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr — 1,400 — MHz
(I = 5.0 mAdc, Vg = 6.0 Vdc, f = 100 MHz)
Collector-Base Capacitance (Vgg = 10 Vdc, Ig =0, f = 0.1 to 1.0 MHz) Ceb —_ — 1.0 pF
50 ohm Noise Figure (Ic = 1.5 mAdc, Vcg = 6.0 Vdc, Rg =50 Q, NF —_ 4.5 — dB
f =200 MHz)
Common-Emitter Amplifier Power Gain Gpe — 15 — dB
(Vce = 6.0 Vdg, Ig = 5.0 mAdc, f = 200 MHz)
NOTE:
1. Case temperature measured on collector lead immediately adjacent to body of package.
REV 7
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Power Transistor

Designed primarily for wideband, large-signal output and driver amplifier
stages in the 500 to 1000 MHz frequency range.

¢ Designed for Class AB Linear Power Amplifiers

¢ Specified 28 Volt, 1000 MHz Characteristics:
Output Power — 50 Watts
Power Gain — 7 dB (Min), Class AB

e Built-In Matching Network for Broadband Operation
o Gold Metallization for Improved Reliability

¢ Diffused Ballast Resistors

¢ Hermetic Package for Military/Space Applications

MRAO510-50H

7.0 dB, 500 — 1000 MHz
50 W
BROADBAND

UHF POWER TRANSISTOR

CASE 391-03, STYLE 1

(HLP-42)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector—Emitter Voltage Vceo 30 Vdc
Collector-Base Voltage Veso 60 Vdc
Emitter—Base Voltage Vego 4 Vde
Total Device Dissipation @ T¢ = 25°C Pp 125 Watts
Derate above 25°C 0.715 W/°C
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg —65 to +200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, RF, Junction to Case (T¢ = 70°C) Resc 1.4 °C/W
ELECTRICAL CHARACTERISTICS
Characteristic L Symbol Min 1 Typ Max Unit J
OFF CHARACTERISTICS (1)
Collector-Emitter Breakdown Voltage (Ig = 25 mA, Vgg = 0) V(eRceS 60 - - Vdc
Collector-Base Breakdown Voltage (I = 25 mA, Ig = 0) V(eRr)cBo 60 - - Vdc
Emitter—Base Breakdown Voltage (Ig = 5 mA, Ig = 0) V(BR)EBO 4 - - Vdc
Collector-Emitter Breakdown Voltage (I = 25 mA, Rgg = 1 Q) V(BR)CER 50 - - Vdc
Collector Cutoff Current (Vcg =30V, Ig = 0) IcBo - - 25 mAdc

(1) Each transistor chip measured separately.

REV 1
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ELECTRICAL CHARACTERISTICS — continued

| Characteristic I Symbol | Min [ Typ I Max l Unit J
ON CHARACTERISTICS (1)
| DC Current Gain (Ic =1 A, Vge =5 V) | hee | 20 | - | 80 | -
DYNAMIC CHARACTERISTICS (1)
[ Output Capacitance (Vg = 28 V, Ig = 0, f = 1 MHz) | Cop | - | - | 24 [ pF
FUNCTIONAL TESTS (2)
Common-Emitter Amplifier Power Gain Gpgy 7 - - dB
(Vg =28V, Poyi =50 W, f = 1 GHz, Icq = 2 x 120 mA)
Load Mismatch 7
(Vce=28V, lcg=2x 120 mA, Pyt =50 W, f =1 GHz, No Degradation in Output Power
Load VSWR = 5:1, All Phase Angles)
Broadband Power Gain Gpgs 6.5 - - dB

(Vee =28V, Pyt = 45 W, f = 500 mHz and 1 GHz,
lcq =2x120 mA)

(1) Each transistor chip measured separately.
(2) Both transistor chips operating in push—pull amplifier.

TYPICAL CHARACTERISTICS

12 — 6.0
_ | @
g Veg=28V § T
5 10 —P,=50W X = 5.0
u ONE SIDE ONLY o R
Z 8.0 1 § 40F—Vec=28V —
3" = o Po=50 W \
o = 3.0 —ONE SIDE ONLY
E 6.0 // / 5 N
z e E 20
=z /] 3
o 40 »
&= < @ 10
i | R 0 —L KX
('35 2.0 N — i” 0 \;
g '
) 0 S 1.0 \

500 600 700 800 900 1000 500 600 700 800 900 1000
f, FREQUENCY (MHz) f, FREQUENCY (MHz)
Figure 1. Input Impedance versus Frequency Figure 2. Output Impedance versus Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Power Transistor

Designed primarily for wideband, large-signal output and driver amplifier

stages to 1000 MHz.
o Designed for Class A Linear Power Amplifiers

e Specified 19 Volt, 1000 MHz Characteristics:
Output Power — 3.5 Watts
Power Gain — 10 dB, Small-Signal

e Built-In Matching Network for Broadband Operation
e Gold Metallization for Improved Reliability
Diffused Ballast Resistors

MRA1000-3.5L

10 dB, 1000 MHz
35W
BROADBAND
UHF POWER TRANSISTOR

CASE 145D-02, STYLE 1

(.380 SOE)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 28 Vdc
Collector-Base Voltage Veeo 50 Vdc
Emitter-Base Voltage Veso 3.5 Vdc
Total Device Dissipation @ T = 25°C Pp 22 Watts
Derate above 25°C 0.125 W/°C
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg —65 to +200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case (Tg = 70°C) Reyc 8 °C/W
ELECTRICAL CHARACTERISTICS
Characteristic I Symbol Min | Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 10 mA, Ig = 0) V(BRr)CEO 28 - - Vdc
Collector—Emitter Breakdown Voltage (Ic = 10 mA, Vgg = 0) V(BR)CES 50 - - Vde
Collector-Base Breakdown Voltage (Ic = 10 mA, Ig = 0) V(sRr)CBO 50 - - Vdc
Emitter—Base Breakdown Voltage (Ig = 5 mA, Ig = 0) V(BR)EBO 3.5 - - Vdc
Collector Cutoff Current (Veg =30 V, Ig = 0) lcBo - - 10 mAdc

REV 1

(continued)
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ELECTRICAL CHARACTERISTICS — continued

l Characteristic ] Symbol | Min | Typ I Max | Unit
ON CHARACTERISTICS
r DC Current Gain (Ig = 250 mA, Vg =5 V) l heg 20 | _ ’ 90 | _
DYNAMIC CHARACTERISTICS
| Output Capacitance (Vog =24 V, [g = 0, f = 1 MHz) | Cop _ | - l 15 [ pF
FUNCTIONAL TESTS
Common~Emitter Amplifier Small-Signal Gain Gss 10 - - dB
(Ve =19V, Pip=1mW, f = 1 GHz, Ic = 600 mA)
Load Mismatch \74
(Vce=19V, Ic =600 mA, Py =3.5W, f =1 GHz, No Degradation in Output Power
Load VSWR = «:1, All Phase Angles)
Overdrive (Vcg =19V, Ic =600 mA, f = 1 GHz) Pinover - - 1.75 W
(No degradation)
TYPICAL CHARACTERISTICS
Table 1. Common Emitter S-Parameters
Vce I f St S21 S12 S22
(Voits) | (mA) (GHz) Mag Lo Mag Lo Mag ) Mag )
19 600 0.5 0.91 174 1.78 53 0.03 23 0.55 -164
0.6 0.9 173 1.64 47 0.03 21 0.58 -170
0.7 0.87 171 1.53 36 0.03 19 0.63 -159
0.8 0.85 168 1.51 24 0.03 15 0.68 -157
0.9 0.82 168 1.49 10 0.03 5 0.74 -158
1 0.78 168 1.5 -7 0.03 -4 0.83 -160
Table 2. Z;, and Zg * versus Frequency
Voo =19V, Po=35W
Freq. ZoL* Z;, (Ohms)
(MHz) Re Im Re Im
500 14.6 —6.31 2.36 2.53
600 13.2 —4.07 2.74 3.18
700 1.7 -8.95 3.36 414
800 9.95 -9.65 4.12 513
900 7.72 -9.72 4.99 5.33
1000 4.67 -8.74 6.36 5.04

ZoL* = Conjugate of the optimum lead impedance into which the device output operates at a given frequency, output power and voltage.

MOTOROLA RF DEVICE DATA

MRA1000-3.5L

2-191




o
o

\
\

w
)
N

n
o

Pout, OUTPUT POWER (WATTS)

/

0
0 100 200 300 400 500 600 700 800 900 1000
Pin, INPUT POWER (mW)

o

Figure 2. Power Input versus Power Output
Voo =19V, Py=35W,Z,=50Q

Figure 1. Series Equivalent Input/Output Impedance

L4

Vaias - ~- oVge = 19 Vde
oL L L
I I—n—1

R1
C5
RF
75 26 —<
I——I ouT
C4

8T, 20 Gauge on 275 Mil Ferrite Toroid

L1 L2

ot
RFIN>— 22

C2

C1,C3,C5,C6,C7 500 pF, ATC

C2,C4 0.8 — 10 pF, JFD R1, R2 15 Q, 1/4 Watt

C9 0.1 uF, 50 V, Ceramic Z1 50 Q, Microstripline, ¢ = 0.110 A

L1 7T, 20 Gauge on 200 Mil Ferrite Toroid z2 10 Q, Microstripline, € = 0.162 A

L2 8T, 20 Gauge, 100 Mil Dia. Z3,74 50 Q, Microstripline, € = 0.052 A

L3 11T, 20 Gauge, 100 Mil Dia. zZ5 24 Q, Microstripline, € = 0.080 A
Z6 50 Q, Microstripline, € = 0.125 A

Figure 3. 1 GHz Test Circuit
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Figure 4. Bias Circuit
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Power Transistor

... designed primarily for wideband, large-signal output and driver amplifier

stages to 1000 MHz.
¢ Designed for Class A Linear Power Amplifiers

e Specified 19 Volt, 1000 MHz Characteristics:
Output Power — 7.0 Watts
Power Gain — 9.0 dB Min, Small-Signal

e Built-In Matching Network for Broadband Operation

e Gold Metallization for Improved Reliability

¢ Diffused Ballast Resistors

o Circuit board photomaster available upon request by
contacting RF Tactical Marketing in Phoenix, AZ.

MAXIMUM RATINGS

MRA1000-7L

9.0 dB, TO 1000 MHz
7.0 WATTS BROADBAND
UHF POWER TRANSISTOR

Rating Symbol Value Unit
Collector—Emitter Voltage Vceo 28 Vdc
Collector-Base Voltage Veeo 50 Vde
Emitter-Base Voltage VEBO 3.5 Vde
Total Device Dissipation @ T¢ = 25°C Pp 42 Watts
Derate above 25°C 0.25 W/°C
Operating Junction Temperature Ty 200 °C CASE 145D-02, STYLE 1
Storage Temperature Range Ts_tg —65 to +150 °C (-380 SOE)
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case (T¢ = 70°C) RoJc 4.0 °C/W
ELECTRICAL CHARACTERISTICS
[ Characteristic Symbol Min Typ Max ] Unit J
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage (Ic = 20 mA, Ig = 0) V(BR)CEO 28 — - Vdc
Collector—Emitter Breakdown Voltage (Ic = 20 mA, Vg = 0) V(BR)CES 50 — — Vdc
Collector-Base Breakdown Voltage (Ic = 20 mA, Ig = 0) V(BR)CBO 50 — — Vde
Emitter—Base Breakdown Voltage (Ig = 5.0 mA, Ic = 0) V(BR)EBO 3.5 — — Vdc
Collector Cutoff Current (Vcg =19V, Ig = 0) lcBo — — 15 mAdc
ON CHARACTERISTICS
| DC Current Gain (ic = 1.0 A, Vce = 5.0 V) hre 20 — [ e T — ]
DYNAMIC CHARACTERISTICS
| Output Capacitance (Vgg =24 V, Ig =0, f = 1.0 MHz) Cob —_ — I 22 I pF I
FUNCTIONAL TESTS
Common—Emitter Amplifier Small-Signal Gain Ggss 9.0 10 —_ dB
(Vece=19V,f=1.0GHz, Ic=1.2A)
Load Mismatch 7
(Vee=19V,Ic=12A, Pout=7.0W, f=1.0 GHz, No Degradation in Output Power
Load VSWR = c:1, All Phase Angles)
Overdrive (Vce =19V, Ic = 1.2 A, f = 1.0 GHz) Pinover - — 3.5 w
(No degradation)
Output Power, 1.0 dB Compression Point Po1dB 7.0 — — w
(Vce=19V,f=1.0GHz, Ic =1.2 A)
REV 6
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
UHF Power Transistor

... designed primarily for wideband, large-signal output and driver amplifier

stages to 1000 MHz.
e Designed for Class A Linear Power Amplifiers

e Specified 19 Volt, 1000 MHz Characteristics:
Output Power — 14 Watts
Power Gain — 8.0 dB, Small-Signal

e Built-In Matching Network for Broadband Operation
e Gold Metallization for Improved Reliability
¢ Diffused Ballast Resistors

o Circuit board photomaster available upon request by

contacting RF Tactical Marketing in Phoenix, AZ.

MRA1000-14L

8.0 dB, TO 1000 MHz
14 WATTS BROADBAND
UHF POWER TRANSISTOR

CASE 145D-02, STYLE 1

(-380 SOE)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 28 Vdc
Collector-Base Voltage Veso 50 Vdc
Emitter-Base Voltage VEBO 3.5 Vdc
Total Device Dissipation @ T¢ = 25°C Pp 83 Watts
Derate above 25°C 0.48 W/°C
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg —65 to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case (T¢ = 70°C) Rejc 241 °C/W
ELECTRICAL CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 25 mA, Ig = 0) V(BR)CEO 28 - - Vde
Collector-Emitter Breakdown Voltage (Ic = 25 mA, Vgg = 0) V(BR)CES 50 —_ —_— Vdc
Collector-Base Breakdown Voltage (I = 25 mA, Ig = 0) V(eRycBO 50 -_ — Vdc
Emitter-Base Breakdown Voltage (Ig = 5.0 mA, I¢ = 0) V(BR)EBO 3.5 - —_ Vdc
Collector Cutoff Current (Veg =19V, Ig = 0) lcBo —_ — 20 mAdc
ON CHARACTERISTICS
DC Current Gain (Ic = 1.0 A, Vg = 5.0 V) hee L 20 | — 9 | — J

REV 6
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ELECTRICAL CHARACTERISTICS — continued

| Characteristic | symbol Min [ Typ [ Max [ unit
DYNAMIC CHARACTERISTICS
[ Output Capacitance (Vg = 24 V, I = 0, f = 1.0 MHz) | Cob — | — i 40 | pE —|
FUNCTIONAL TESTS
Common-Emitter Amplifier Small-Signal Gain Gss 8.0 — — dB
(VG =19V, Piy = 1.0 mW, f = 1.0 GHz, I = 2.4 A)
Load Mismatch \]
(Vee=19V,Ic =24 A, Pout =14 W, f=1.0 GHz, No Degradation in Output Power
Load VSWR = o:1, All Phase Angles)
Overdrive (Vg =19V, Ic =24 A, f=1.0 GHz) Pinover —_ — 7.0 w
(No degradation)
Output Power, 1.0 dB Compression Point Po1dB 14 — — w
(Vece=19V,f=1.0GHz, Ic =2.4 A)
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line i
Microwave Power Transistor MRA1600-2

Designed primarily for large—signal output and driver amplifier stages for mobile
satellite up links.

e Designed for Class C, Common Base Power Amplifiers

o Specified 28 Volt, 1640 MHz Characteristics:

Output Power = 2.0 to 30 Watts 7.0-8.4dB
Power Gain = 7.0 to 8.4 dB (Min) 1600 — 1660 MHz
Collector Efficiency = 39% to 45% (Min) 2.0-30W
o Internally Compensated NARROWBAND MICROWAVE
POWER TRANSISTOR

¢ Gold Metallization for Improved Reliability

« Diffused Ballast Resistors

€
%

=

CASE 394-03, STYLE 1

(MRA .25)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Base Voltage Vces 50 Vdc
Emitter-Base Voltage VEBO 3.5 Vdc
Collector Current — Continuous Ic 0.5 Adc
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg —65 to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, RF, Junction to Case (Rated P) Reuc 15 °C/W
ELECTRICAL CHARACTERISTICS
Characteristic l Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage (Ig = 20 mA, Vgg = 0) V(BR)CES 50 - - Vdce
Emitter—Base Breakdown Voltage (Ig = 0.25 mA, I = 0) V(BR)EBO 35 - - Vdc
Collector Cutoff Current (Veg =28V, Ig = 0) IcBo 0.5 - - mAdc
ON CHARACTERISTICS
DC Current Gain (Ig = 0.1 A, Vg = 5.0 V) hre o | - [ 100 -
(continued)
REV 1
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ELECTRICAL CHARACTERISTICS — continued

| Characteristic

| Symbol | Min I Typ I Max ] Unit
DYNAMIC CHARACTERISTICS
| Output Capacitance (Vgg = 28 V, Ig = 0, f = 1.0 MHz) l Cop - | - | 45 | PE
FUNCTIONAL TESTS
Common-Base Amplifier Power Gain Gpg 8.4 - - dB
(Vce=28V, Py =22 W, f=1.60 and 1.64 GHz)
Collector Efficiency Ne 39 - - %
(Vog =28V, Pout = 2.2 W, f = 1.60 and 1.64 GHz)
TYPICAL CHARACTERISTICS
5.0 . . 70
Pn=07W
r A S Po=20W
40 S 60 0= &l —
= >
= - e
£ 30 / / S 5
o Y / e
= e »
2, FP-04w / 2 .0 /
= rd ] /
° ,/ = _——
o / S
10 py=03W 5 30 —— —
' = | ]
0 | 20
1.5 1.55 16 1.65 1.7 15 1.55 16 1.65 1.7

f, FREQUENCY (GHz)

Figure 1. Output Power versus Frequency

f, FREQUENCY (GHz)

Table 1. input/Output Impedances (P, = 2.2 W, Vcg = 28 V)

Figure 2. Efficiency versus Frequency

f

(GHz) Rin IXin Rot" JXo™
1.500 17.662 10579 8.813 -17.216
1.525 17.146 10.661 8.001 -17.786
1.550 16.608 10.328 7.240 -18.350
1.575 16.087 9.986 6.728 -19.386
1.600 15.596 9.635 6.408 -20.420
1.625 15.149 9.273 6.164 -20.950
1.650 14.643 8.913 5.793 -21.495
1.675 14.214 8.541 5.416 -22.565
1.700 13.823 8.581 5.027 -23.122

(1) ZoL* = Ro + JXo is the conjugate of the optimum load impedance into which the device output operates at a given output power,

voltage and frequency.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF MOSFET Line
RF Power Field-Effect Transistor
N-Channel Enhancement—-Mode MRF134

... designed for wideband large—signal amplifier and oscillator applications up
to 400 MHz range.

o Guaranteed 28 Volt, 150 MHz Performance
Output Power = 5.0 Watts

Minimum Gain = 11 dB 5.0 W, to 400 MHz
Efficiency — 55% (Typical) N-CHANNEL MOS
e Small-Signal and Large—-Signal Characterization BROADBA':ETRF POWER

e Typical Performance at 400 MHz, 28 Vdc, 5.0 W
Output = 10.6 dB Gain

e 100% Tested For Load Mismatch At All Phase Angles
With 30:1 VSWR

e Low Noise Figure — 2.0 dB (Typ) at 200 mA, 150 MHz
e Excellent Thermal Stability, Ideally Suited For Class A

Operation D
G
S CASE 211-07, STYLE 2
MAXIMUM RATINGS
Rating Symbol Value Unit
Drain—Source Voltage Vpss 65 Vdc
Drain—-Gate Voltage VbGR 65 Vdc
(Rgs = 1.0 MQ)
Gate-Source Voltage Vas +40 Vdc
Drain Current — Continuous Ip 0.9 Adc
Total Device Dissipation @ T¢ = 25°C Pp 17.5 Watts
Derate above 25°C 0.1 W/°C
Storage Temperature Range Tstg —6510 +150 °C
THERMAL CHARACTERISTICS
Rating Symbol Value Unit
Thermal Resistance, Junction to Case ReJc 10 °C/W

Handling and Packaging — MOS devices are susceptible to damage from electrostatic charge. Reasonable precautions in handling and
packaging MOS devices should be observed.

REV 6
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

Characteristic | Symbol l Min Typ Max Unit J
OFF CHARACTERISTICS
Drain—Source Breakdown Voltage (Vgs = 0, Ip = 5.0 mA) V(BR)DSS 65 — — Vdc
Zero Gate Voltage Drain Current (Vpg =28 V, Vgg = 0) Ipss — — 1.0 mAdc
Gate—-Source Leakage Current (Vgg =20 V, Vpg = 0) lass — — 1.0 pAdc
ON CHARACTERISTICS
Gate Threshold Voltage (Ip = 10 mA, Vpg = 10 V) Vas(th) 1.0 3.5 6.0 Vde
Forward Transconductance (Vpg = 10 V, Ip = 100 mA) Ofs 80 110 —_ mmbhos
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss —_ 7.0 — pF
(Vps =28V, Vgg =0, f=1.0 MHz)
Output Capacitance Coss — 9.7 — pF
(Vps =28V, Vgs =0, f=1.0 MHz)
Reverse Transfer Capacitance Crss — 2.3 — pF
(Vps =28V, Vgg =0, f=1.0 MHz)
FUNCTIONAL CHARACTERISTICS
Noise Figure NF — 2.0 — dB
(Vps =28 Vdc, Ip = 200 mA, f = 150 MHz)
Common Source Power Gain Gps dB
(Vpp =28 Vdc, Poyt = 5.0 W, Ipg = 50 mA)
f =150 MHz (Fig. 1) 1 14 —
f = 400 MHz (Fig. 14) — 10.6 —
Drain Efficiency (Fig. 1) Ll 50 55 — %
(Vpp =28 Vdc, Poyt = 5.0 W, f = 150 MHz, Ipg = 50 mA)
Electrical Ruggedness (Fig. 1) v
(Vpp =28 Vdc, Poyt = 5.0 W, f = 150 MHz, Ipq = 50 mA, No Degradation in Output Power
VSWR 30:1 at all Phase Angles)

L4
R3* R4
v T ' Yo — + Vpp=28V
D1 c7 J_ _L C10 c11 J-
C8 ~nC9 c12
L e T 7
T AA~ T y T
TCS TCG = 0\4/
—_r N RF OUTPUT
_]-_ R1 Lo T \
- “ | ey P
RF INPUT )——) AN Y our 768
C1 (
c2
*Bias Adjust

C1, C4 — Arco 406, 15—-115 pF

C2 — Arco 403, 3.0-35 pF

C3 — Arco 402, 1.5-20 pF

C5, Cs6, C7, C8, C12 — 0.1 uF Erie Redcap

C9 — 10 uF, 50 V

C10, C11 — 680 pF Feedthru

D1 — 1N5925A Motorola Zener

L1 — 3 Turns, 0.310” ID, #18 AWG Enamel, 0.2” Long

L2 — 3-1/2 Turns, 0.310” ID, #18 AWG Enamel, 0.25” Long

L3 — 20 Turns, #20 AWG Enamel Wound on R5
L4 — Ferroxcube VK-200 — 19/4B

R1 — 68 Q, 1.0 W Thin Film

R2 —10kQ, 1/4 W

R3 — 10 Turns, 10 kQ Beckman Instruments 8108
R4 —1.8kQ, 1/2W

R5 — 1.0 MQ, 2.0 W Carbon

Board — G110, 62 mils

Figure 1. 150 MHz Test Circuit

MOTOROLA RF DEVICE DATA

MRF134
2-199



& f=100MHz"|
2 3 — 150 E o4
E = f =100 MHz
g /// /, | %g s L
£ g A A [ & ] —
8 / // / 8 //,/4//
= d = r
2 Pea Bl
2 / // / B I/ - —
a® 2 e Vpp=28V — o Vpp=135V
'/ Ipq=50mA __| /4 |DQ=50 mA __|
0 || N/
0 200 400 600 800 1000 0 200 400 600 800 1000
Pin, INPUT POWER (MILLWATTS) Pin, INPUT POWER (MILLWATTS)
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Figure 4. Output Power versus Supply Voltage Figure 5. Output Power versus Supply Voltage
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1 [
& Pip = 800 mW & Pin = 800 mW =1
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= / =S = 400 MHz =
o e 400mW | —
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Figure 6. Output Power versus Supply Voltage

Vpp, SUPPLY VOLTAGE (VOLTS)

Figure 7. Output Power versus Supply Voltage
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1 T 7 TYPICAL DEVICE SHOWN, | = Vas(n) =35V /
< Vasgny =35V -
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Figure 8. Output Power versus Gate Voltage Figure 9. Drain Current versus Gate Voltage
(Transfer Characteristics)
a 1.02 50
d N Vpp=28V [T . T
- N
= ™~ 1 ——T 1pq=200mA = q
g L 2 4 N
S = o L 3 D
& 0.98 N 100 mA = N
= Ne ~d 2w [S21f? ™
S 096 N g LT -suP)(i-1s2P \\
w =
I 50 mA 2 2 NG
3 094 s N
@» N <
w \\ = \\\
3 0 N O
8 153 | Ip=100 mAdc
= 09 oL L [ 1l
-25 0 25 50 75 100 125 150 1 10 100 1000
Tc, CASE TEMPERATURE (°C) f, FREQUENCY (MHz)
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Figure 12. Capacitance versus Voltage

Vs, DRAIN-SOURCE VOLTAGE (VOLTS)

Figure 13. Maximum Rated Forward Biased
Safe Operating Area
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Ry L2
M o~ o~ Vpp=28V
D1 C12 C13 == c14
R2 =
% T
c7 % %ca u = 75 c6
+ FF—4—<<RFoutpuT
¢t 7t 22
RF INPUT >—)H o4 #es.
c2 c3
*Bias Adjust

C1, C6 — 270 pF, ATC 100 mils

C2, C3, C4, C5 — 0-20 pF Johanson

C7,C9, C10, C14 — 0.1 uF Erie Redcap, 50 V
C8 — 0.001 puF

C11 —10pF, 50V

C12, C13 — 680 pF Feedthru

D1 — 1N5925A Motorola Zener

L1 — 6 Turns, 1/4” ID, #20 AWG Enamel

L2 — Ferroxcube VK-200 — 19/4B

R1—68 Q, 1.0 W Thin Film

R2 — 10 kQ, 1/4 W

R3 — 10 Turns, 10 kQ Beckman Instruments 8108
R4 —1.8kQ, 1/2W

Z1 —1.4” x 0.166” Microstrip

Z2 — 1.1” x 0.166" Microstrip

Z3 —0.95” x 0.166” Microstrip

Z4 —2.2” x 0.166” Microstrip

Z5 —0.85” x 0.166” Microstrip

Board — Glass Teflon, 62 mils

Figure 14. 400 MHz Test Circuit

Ry
) ©

% 225
/ Zint
150
400
f=100 MHz
225
150 Zot*
f=100 MHz

0D 3ONVLSI
Ry

i

Z,=50Q

(S5 mbisdanss Torvismenoy 56 (R
s
&

f Znt Zo.
MHz Ohms Ohms
100 | 21.2-j254 | 20.1-46.7
150 146-j22.1 | 19.2-j38.2
225 9.1-18.8 | 17.56-j335
400 6.4-j10.8 | 16.9-j26.9

168 Q Shunt Resistor Gate~to-Ground
Zo," = Conjugate of the optimum load impedance
into which the device output operates at a
given output power, voltage and frequency.

2]
Q)
7o
E

>

Figure 15. Large—Signal Series Equivalent
Input/Output Impedances, Z;,1, Zg *
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; S11 Sa1 S12 S2

(MHz) 1S4l £0 1Syl 20 1S4l Z¢ 1Saol )
1.0 0.989 -1.0 11.27 179 0.0014 89 0.954 -1.0
2.0 0.989 -2.0 11.27 179 0.0028 89 0.954 -2.0
5.0 0.988 -5.0 11.26 176 0.0069 86 0.954 -4.0
10 0.985 -10 11.20 173 0.014 83 0.951 -9.0
20 0.977 -20 10.99 166 0.027 76 0.938 -18
30 0.965 -30 10.66 159 0.039 69 0.918 —26
40 0.950 -39 10.25 153 0.051 63 0.895 -34
50 0.931 —-47 9.777 147 0.060 57 0.867 —42
60 0.912 -53 9.359 142 0.069 53 0.846 —49
70 0.892 —58 8.960 138 0.077 49 0.828 —56
80 0.874 -62 8.583 135 0.085 46 0.815 —-62
90 0.855 —66 8.190 131 0.091 43 0.801 —68
100 0.833 -70 7.808 128 0.096 40 0.785 -74
110 0.827 -73 7.661 125 0.101 38 0.784 =77
120 0.821 -76 7.515 122 0.107 36 0.784 -82
130 0.814 -79 7.368 119 0.113 34 0.784 -85
140 0.808 -82 7.222 116 0.119 32 0.783 -88
150 0.802 —86 7.075 114 0.125 31 0.783 -90
160 0.788 -89 6.810 12 0.127 30 0.780 -92
170 0.774 -92 6.540 110 0.128 28 0.774 -94
180 0.763 -94 6.220 108 0.130 26 0.762 -98
190 0.751 -97 5.903 106 0.132 24 0.760 -100
200 0.740 -100 5.784 104 0.134 23 0.758 -103
225 0.719 -104 5.334 100 0.136 20 0.757 -107
250 0.704 -108 4.904 97 0.139 19 0.758 -110
275 0.687 -113 4.551 92 0.141 16 0.757 -114
300 0.673 -117 4.219 89 0.141 14 0.750 -117
325 0.668 -120 3.978 86 0.142 12 0.757 -120
350 0.669 —-123 3.737 83 0.142 10 0.766 —-121
375 0.662 -125 3.519 80 0.143 9.0 0.768 -123
400 0.654 -127 3.325 77 0.142 8.0 0.772 -124
425 0.650 -129 3.170 75 0.140 7.0 0.772 -125
450 0.638 -131 3.048 72 0.141 6.0 0.783 -125
475 0.614 -132 2.898 71 0.136 6.0 0.786 -126
500 0.641 -133 2.833 68 0.136 5.0 0.795 -127
525 0.638 -135 2.709 66 0.135 5.0 0.801 -127
550 0.633 -137 2.574 64 0.133 4.0 0.802 -128
575 0.628 —-138 2.481 62 0.131 5.0 0.805 -128
600 0.625 —-140 2.408 60 0.129 5.0 0.814 -128

The Power RF characterization data were measured with a 68 ohm resistor shunting the MRF134 input port.

The scattering parameters were measured on the MRF134 device alone with no external components.

Table 1. Common Source Scattering Parameters

Vps =28 V, Ip = 100 mA

(continued)
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f S S21 S12 S22
(MHz) 1S441 Z0 1S4 2o 1S5l 2o 1S5l )
625 0.619 —142 2.334 58 0.128 5.0 0.818 -129
650 0.617 —-144 2.259 56 0.125 6.0 0.824 —-130
675 0.618 -146 2192 55 0.123 7.0 0.834 -130
700 0.619 —147 2.124 53 0.122 8.0 0.851 -131
725 0.618 -150 2.061 51 0.120 9.0 0.859 —-132
750 0.614 —-152 1.983 49 0.118 " 0.857 -133
775 0.609 —-154 1.908 48 0.119 13 0.865 -133
800 0.562 —-155 1.877 49 0.118 15 0.872 -133
825 0.587 —156 1.869 46 0.119 16 0.869 -134
850 0.593 -158 1.794 44 0.118 18 0.875 —-135
875 0.597 -160 1.749 43 0.119 18 0.881 -135
900 0.598 -162 1.700 4 0.118 18 0.889 -136
925 0.592 -164 1.641 40 0.115 18 0.888 —-138
950 0.588 -166 1.590 39 0.112 20 0.877 -138
975 0.586 -168 1.572 39 0.108 23 0.864 -137
1000 0.590 -171 1.551 37 0.107 28 0.863 -137

The Power RF characterization data were measured with a 68 ohm resistor shunting the MRF134 input port. The scattering parameters were
measurd on the MRF134 device alone with no external components.

Table 1. Common Source Scattering Parameters (continued)
VDS =28V, ID =100 mA

MRF134 MOTOROLA RF DEVICE DATA
2-204



Figure 16. S44, Input Reflection Coefficient
versus Frequency
Vps=28V Ip=100 mA

df‘e“"‘ 1000
/]

NN
A

\
@

e

Figure 18. S,1, Forward Transmission Coefficient
versus Frequency
Vpg =28V Ip=100 mA

Figure 17. S1,, Reverse Transmission Coefficient
versus Frequency
VDs=28V |D= 100 mA

50

Figure 19. Syo, Output Reflection Coefficient
versus Frequency
Vps=28V Ip=100 mA

MOTOROLA RF DEVICE DATA

MRF134
2-205



DESIGN CONSIDERATIONS

The MRF134 is a RF power N-Channel enhancement
mode field-effect transistor (FET) designed especially for
VHF power amplifier and oscillator applications. Motorola RF
MOS FETs feature a vertical structure with a planar design,
thus avoiding the processing difficulties associated with
V—groove vertical power FETs.

Motorola Application Note AN-211A, FETs in Theory and
Practice, is suggested reading for those not familiar with the
construction and characteristics of FETs.

The major advantages of RF power FETs include high gain,
low noise, simple bias systems, relative immunity from
thermal runaway, and the ability to withstand severely
mismatched loads without suffering damage. Power output
can be varied over a wide range with a low power dc control
signal, thus facilitating manual gain control, ALC and modula-
tion.

DC BIAS

The MRF134 is an enhancement mode FET and, therefore,
does not conduct when drain voltage is applied. Drain current
flows when a positive voltage is applied to the gate. See Figure
9 for a typical plot of drain current versus gate voltage. RF
power FETs require forward bias for optimum performance.
The value of quiescent drain current (Ipq) is not critical for
many applications. The MRF134 was characterized at Ipq =
50 mA, which is the suggested minimum value of Ipq. For
special applications such as linear amplification, Ipq may
have to be selected to optimize the critical parameters.

The gate is a dc open circuit and draws no current.
Therefore, the gate bias circuit may generally be just a simple
resistive divider network. Some special applications may
require a more elaborate bias system.

GAIN CONTROL

Power output of the MRF134 may be controlled from its
rated value down to zero (negative gain) by varying the dc gate
voltage. This feature facilitates the design of manual gain
control, AGC/ALC and modulation systems. (See Figure 8.)

AMPLIFIER DESIGN

Impedance matching networks similar to those used with
bipolar VHF transistors are suitable for MRF134. See
Motorola Application Note AN721, Impedance Matching
Networks Applied to RF Power Transistors. The higher input
impedance of RF MOS FETs helps ease the task of broadband
network design. Both small signal scattering parameters and
large signal impedances are provided. While the s—parame-
ters will not produce an exact design solution for high power
operation, they do yield a good first approximation. This is an
additional advantage of RF MOS power FETs.

RF power FETs are triode devices and, therefore, not
unilateral. This, coupled with the very high gain of the
MRF134, yields a device capable of self oscillation. Stability
may be achieved by techniques such as drain loading, input
shunt resistive loading, or output to input feedback. The
MRF134 was characterized with a 68—ohm input shunt
loading resistor. Two port parameter stability analysis with the
MRF134 s—parameters provides a useful-tool for selection of
loading or feedback circuitry to assure stable operation. See
Motorola Application Note AN215A for a discussion of two port
network theory and stability.

Input resistive loading is not feasible in low noise applica-
tions. The MRF 134 noise figure data was generated in a circuit
with drain loading and a low loss input network.

MRF134
2-206

MOTOROLA RF DEVICE DATA



MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

The RF MOSFET Line
wer
RF Powe ) MRF136
Field-Effect Transistors MRF136Y
N-Channel Enhancement-Mode MOSFETs
.. . designed for wideband large—signal amplifier and oscillator applications up
to 400 MHz range, in either single ended or push—pull configuration.
e Guaranteed 28 Volt, 150 MHz Performance 15 W, 30 W, to 400 MHz
MRF136 MRF136Y N-CHANNEL
Output Power = 15 Watts Output Power = 30 Watts MOS BROADBAND
Narrowband Gain = 16 dB (Typ) Broadband Gain = 14 dB (Typ) RF POWER FETs
Efficiency = 60% (Typical) Efficiency = 54% (Typical)
e Small-Signal and Large—Signal
Characterization
e 100% Tested For Load
Mismatch At All Phase
Angles With 30:1 VSWR MRF136 D
e Space Saving Package For
Push—Pull Circuit
Applications — MRF136Y CASE 211-07, STYLE 2
N MRF136
o Excellent Thermal Stability, G
Ideally Suited For Class A
Operation
¢ Facilitates Manual Gain s
Control, ALC and
Modulation Techniques MRF136Y D
G
S
G (FLANGE)
CASE 319B-02, STYLE 1
MRF136Y
D
MAXIMUM RATINGS
Value :
Rating Symbol Unit
MRF136 MRF136Y
Drain—Source Voltage Vpss 65 65 Vdc
Drain—Gate Voltage (Rgs = 1.0 MQ) VbGR 65 65 Vdc
Gate—Source Voltage Vas +40 Vdc
Drain Current — Continuous Ip 25 5.0 Adc
Total Device Dissipation @ T = 25°C Pp 55 100 Watts
Derate above 25°C 0.314 0.571 W/°C
Storage Temperature Range Tstg —65to +150 °C
Operating Junction Temperature Ty 200 °C
THERMAL CHARACTERISTICS
Max .
Characteristic Symbol Unit
MRF136 MRF136Y
Thermal Resistance, Junction to Case ReJc 3.2 1.75 °C/W

Handling and Packaging — MOS devices are susceptible to damage from electrostatic charge. Reasonable precautions in handling and
packaging MOS devices should be observed.

REV 6
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

r Characteristic l Symbol ] Min Typ Max Unit
OFF CHARACTERISTICS (1)
Drain—Source Breakdown Voltage V(BR)DSS 65 — — Vde

(Vgs =0, Ip=5.0 mA)

Zero—Gate Voltage Drain Current Ibss — — 2.0 mAdc
(Vps =28V, Vgs =0)

Gate—Source Leakage Current lass - —_ 1.0 pAdc
(Vas =40V, Vps = 0)

ON CHARACTERISTICS (1)

Gate Threshold Voltage Vasith) 1.0 3.0 6.0 Vdc
(Vps =10V, Ip =25 mA)

Forward Transconductance Ofs 250 400 — mmhos
(VDS =10V, ID =250 mA)

DYNAMIC CHARACTERISTICS (1)

Input Capacitance Ciss f— 24 — pF
(Vbs =28V, Vgg =0, f= 1.0 MHz)

Output Capacitance Coss — 27 — pF
(Vps =28V, Vgg =0, f=1.0 MHz)

Reverse Transfer Capacitance Crss _ 55 — oF
(Vps =28V, Vgg =0, f= 1.0 MHz)

FUNCTIONAL CHARACTERISTICS (2)

Noise Figure MRF136 NF — 1.0 — dB
(Vps =28 Vdc, Ip = 500 mA, f = 150 MHz)

Common Source Power Gain (Figure 1) MRF136 Gps 13 16 — dB
(Vpp =28 Vdc, Poyt =15 W, f = 150 MHz, Ipq = 25 mA)

Common Source Power Gain (Figure 2) MRF136Y Gps 12 14 — dB
(Vpp =28 Vdc, Poyr = 30 W, f = 150 MHz, Ipq = 100 mA)

Drain Efficiency (Figure 1) MRF136 n 50 60 — %
(Vpp =28 Vdc, Pyt =15 W, f = 150 MHz, Ipq = 25 mA)

Drain Efficiency (Figure 2) MRF136Y n 50 54 — %
(Vpp =28 Vdc, Poyt = 30 W, f = 150 MHz, Ipq = 100 mA)

Electrical Ruggedness (Figure 1) MRF136 \4
(Vpp =28 Vdc, Poyi = 15 W, f = 150 MHz, Ipg = 25 mA, No Degradation in Output Power
VSWR 30:1 at all Phase Angles)

Electrical Ruggedness (Figure 2) MRF136Y 7
(Vpp =28 Vdc, Poyt = 30 W, f = 150 MHz, Ipg = 100 mA, No Degradation in Output Power
VSWR 30:1 at all Phase Angles)

NOTES:

1. For MRF136Y, each side measured separately.
2. For MRF136Y measured in push—pull configuration.

MRF136 MRF136Y MOTOROLA RF DEVICE DATA
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R4

AN C10 ~Y Ci1 < Vpp=+28V
+
BIAS , D1 C8 = -~ C9 -['—<
APJUST -
R3E L RFCH
R2 ~C7 = C J_
>
R1 L2 L3 C6
ci u p N —r )| < RFOUTPUT
RF INPUT > N J_
7 A cé A G5
¥? o T
< J_ =
C1, C2 — Arco 406, 15—115 pF or Equivalent L1 —2 Turns, 0.29” ID, #18 AWG, 0.10” Long
C3 — Arco 404, 8—60 pF or Equivalent L2 — 2 Turns, 0.23” ID, #18 AWG, 0.10” Long
C4 — 43 pF Mini-Unelco or Equivalent L3 —2-1/4 Turns, 0.29” ID, #18 AWG, 0.125” Long
C5 — 24 pF Mini—Unelco or Equivalent RFC1 — 20 Turns, 0.30” ID, #20 AWG Enamel Closewound
C6 — 680 pF, 100 Mils Chip RFC2 — Ferroxcube VK-200 — 19/4B
C7 — 0.01 uF Ceramic R1—27 Q, 1 W Thin Film
C8 — 100 pF, 40 V R2 — 10 kQ, 1/4 W
C9 — 0.1 pF Ceramic R3 — 10 Turns, 10 kQ
C10, C11 — 680 pF Feedthru R4 —1.8kQ, 1/2W
D1 — 1N5925A Motorola Zener Board Material — 0.062” G10, 1 oz. Cu Clad, Double Sided

Figure 1. 150 MHz Test Circuit (MRF136)

R4 Ré

v ' MW
[ T L %

r. -

I

RFC1

R2 3 R5 c5 _RFC2_

0-0——< Vpp=+28V

I

i
|||—<

A\
RF INPUT >

e
C1

j)‘ ~ lleB
L I

F OUTPUT

Y|
J
>

L
\R

DUT C9 I C10
L i 04 L
= \ € =
C1 —5.0 pF R5 — 56 kQ, 1 W
C2, C3, C4, C6, C7, C9, C11 — 0.1 uF Ceramic R6 — 1.6 kQ, 1/4 W
C5, C8 — 680 pF Feedthru T1 — Primary Winding — 3 Turns #28 Enameled Wire.
C10 — 15 pF — Secondary Winding — 2 Turns #28 Enameled Wire.
D1 — 1N4740 Motorola Zener Both windings wound through a Fair/Rite Balun 65 core.
RFC1 — 17 Turns, #24 AWG Wound on R5 Part #2865002402.
RFC2 — Ferroxcube VK-200-19/4B or Equivalent T2 — 1:1 Transformer Wound Bifilar — 2 Turns Twisted Pair
R1 —10kQ, 1/4 W #24 Enameled Wire through a Indiana General Balun Q1
R2, R3 — 560 Q, 12 W core. Part #18006—1-Q1. Primary winding center tapped.
R4 — 10 Turns, 10 kQ Board Material — 0.062” G10, 1 oz. Cu Clad, Double Sided

Figure 2. 30—150 MHz Test Circuit (MRF136Y)
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20 v 10
18 ' /1 J/‘ I 9 I | L /:
B =100 MHz [,/ 150 MHz_~"200 MHz B g f=100MHz_t—"_—1"" |
= = L~
g 14 / / / i;t/ 7 ] K//
& )4 & P 150 MHz
g1 T
5. / S . 7 00w
= .4 =
2o/ A/ s 7
=
3 6 / ////, 3 3 /’h/é//,
3, y) 4 Vop=28V | 5 y) /4 Vop=135V |
o /’ Ipqg=25mA o Ipg=25mA
2 + 1
; ] 0 ]
0 200 400 600 800 1000 0 200 400 600 800 1000
Pin, INPUT POWER (MILLWATTS) Pin, INPUT POWER (MILLWATTS)
Figure 3. Output Power versus Input Power Figure 4. Output Power versus Input Power
20 24
18 | [ /’l/l 1 l P
@ | =400 MHz 7~ Voo=28V @ 6 "
|<_:16 Ing = 25 mA E1g P,n-GOOmW//,/
=14 =
i G 15 —]
=12 -
& 10 )4 § 12 ] o
= —— = = = —
Z s / L 2 . 200 mW
Vpp=135V ———
a 6 DD a // //
=1 P 56 —
o 4 / / a® - |DQ =25mA
2 / 3 f=100 MHz
0 |
0 1 2 3 4 12 14 16 18 20 22 24 26 28
Pin, INPUT POWER (WATTS) Vpp, SUPPLY VOLTAGE (VOLTS)
Figure 5. Output Power versus Input Power Figure 6. Output Power versus Supply Voitage
# Pn=900mW __~] #
in= m
.21 / .2 T
2 1 = Pn=1W |~
g 18 //// <§( 18 ///
= 600 mW =
§15 ///'w’/” m 515 ””",””:’,—
0.7W
2 1 = — 212 L1 —
[ =
= / | 300 mW > /4/ L—
5 1= — £ 9 = 0.4W
ST L e 3 —
i - Ing = 25 mA o +— Ing = 25 mA
3 f=150 MHz 3 f =200 MHz
12 14 16 18 20 22 24 26 28 12 14 16 18 20 22 24 26 28
Vpp, SUPPLY VOLTAGE (VOLTS) Vpp, SUPPLY VOLTAGE (VOLTS)
Figure 7. Output Power versus Supply Voltage Figure 8. Output Power versus Supply Voltage
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Pout, OUTPUT POWER (WATTS)

1.8
1.6

1.2

0.8
0.6
0.4
0.2

Ip, DRAIN CURRENT (MILLAMPS)

N @ © o
o S t=3 S

C, CAPACITANCE (pF)

n
o

| { 16 Ty
- Ipg=25mA ~ | pp=28V
f = 400 MHz Pn-sW_p~ | ] g 1417 g =25 mA o /
I Pin= z
// %/ £ - o CONSTANT
d Tow o / /
// g 10
1 '/ g 9_ 8 /
] '™ | 5 | rvpioaLpevice // 150 MHz
/ = 6
- L 3 SHOWN, Vgs(ry =3V /
/, 5 4
1 i / /
2 /’ V4
0 —
12 14 16 18 20 2 24 26 28 -7 -6 -5 -4 -3 -2 - 0 1 2 3
Vpp, SUPPLY VOLTAGE (VOLTS) Vgs, GATE-SOURCE VOLTAGE (VOLTS)
Figure 9. Output Power versus Supply Voltage Figure 10. Output Power versus Gate Voltage
MRF136 MRF136
[T T 11 8 "R Vos-av lp=750mA
* 2 103 -~
| TYPICAL DEVICE = L A
- . _ mA —
SHOWN, Vst =3 V g \ L
/ = 101 P~y -
/ g 1
/ 3 posl—" ~
Vps=10V /] i N
e 4 & 098 A T~ 250 mA
/ 3 0.97 \ \\
/ £ 096 AN
/ 3 N\ 25 mh
/‘ ¢ 0.9
p. = 094 \
0 1 2 3 4 5 6 7 ~-25 0 25 50 75 100 125 150 175
Vps, GATE-SOURCE VOLTAGE (VOLTS) Tc, CASE TEMPERATURE (°C)
Figure 11. Drain Current versus Gate Voltage Figure 12. Gate—Source Voltage versus
(Transfer Characteristics)* Case Temperature*
MRF136/MRF136Y MRF136/MRF136Y
] "’ &
— 5 MRF136Y
Vgs=0V & 1
f=1MHz L 3 MRF136 \\
< N
\ c e 2 ~
i o
\ \055 E Tg=25°C NO \
C]\\\ S N
iss \\\ §
cl T 503
SS 02
[ —
0.1
0 4 8 12 16 20 24 28 1 2 3 5 10 20 3 50 70 100

Vs, DRAIN-SOURCE VOLTAGE (VOLTS)

MRF136/MRF136Y

*Data shown applies to MRF136 and each half of MRF136Y.

Figure 13. Capacitance versus Drain—Source Voltage*

Vps, DRAIN-SOURCE VOLTAGE (VOLTS)

Figure 14. DC Safe Operating Area
MRF136/MRF136Y
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MRF136Y
TYPICAL PERFORMANCE IN BROADBAND TEST CIRCUIT
(Refer to Figure 2)

16

14 /ﬁ //\ N
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S
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\
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~
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o

1\
\

o

/ 66— VDD=28V
Vpp=28Y Ipg =100 mA

A —

Ig=100mA | 4 Poy=30W

o

Pout, OUTPUT POWER (WATTS)
S
W
g
=
N
POWER GAIN (dB)
(<]

o
S

o
o

0 05 1 1.5 2 25 0 20 40 60 80 100 120 140 160
Pin, INPUT POWER (WATTS) f, FREQUENCY (MHz)
Figure 15. Output Power versus Input Power Figure 16. Power Gain versus Frequency
100 I T T [ ]
[0} VDD =28V [ VDD =28V _ MH Yy
g0l oa=100mA @ 251 Ing=100mA = 150MHz A ]
™ Poy=30W L;( | Pi,= CONSTANT / J 30MHz
g = 20|~ TYPICAL DEVICE [ 1/
§ 60 £ |- SHOWN, Vg =3V / 7
o
§ 50 —_— E 15 /
u"‘i 30 % 10 / /
2 / /
20 @ /
10 //
0 0 =
0 20 40 60 80 100 120 140 160 -6 -4 -2 0 2 4 6
f, FREQUENCY (MHz) Vs, GATE-SOURCE VOLTAGE (VOLTS)
Figure 17. Drain Efficiency versus Frequency Figure 18. Output Power versus Gate Voltage
TYPICAL 400 MHz PERFORMANCE
40 40 I I
.35 - 351 Vpp=28V
e ] @ Ipg = 100 mA
': // = Q
< 30 - < 30— Pj,=CONSTANT
S P £ : .
& 2 = & 5| TYPICALDEVICE
g / = SHOWN, Vag(ny =3V
o &)
= 20 /, & 20
5 5 /
£ 15 7 E 15
fe) 3 /
=10 / Vpp=28V
2 4 Ibg=100mA | B / f= 400 MHz
51/ f=400MHz _| 5 /
; Ll
0 0.5 1 1.5 2 25 3 35 -4 -3 -2 -1 -0 1 2 3 4
Pin, INPUT POWER (WATTS) Vs, GATE-SOURCE VOLTAGE (VOLTS)
Figure 19. Output Power versus Input Power Figure 20. Output Power versus Gate Voltage
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O 100 Mz
)?’ 4
2
& &
Vip =28V, Ing = 25 mA, \g— f= 100 MHz o+
Pout=15W | H
f Znt y ;
MHz OHMS T Vpp=28Y,Ipg=25mA,
o Pout=15W
100 | 7.5 -j9.73 "
150 | 4.11-j7.56 I f ZoL
200 | 2.66-j6.39 PP MHz OHMS
v w3 5
400 | 239-218 Krlg T~ 3 100 | 13.7-j1638 g
27 Q Shunt Resistor Gate-to-Ground % 4% 150 | 908-15.38
t un eils or Ga e— 0-Groun: . 3 20 | 474-j892
S - 400 | 4.28-j4.17
o "Zp* = Conjugate of the
optimum load impedance into
which the device operates at
a given output power, voltage
I and frequency.
Figure 21. Large-Signal Series Equivalent Figure 22. Large-Signal Series Equivalent
Input Impedance, Z;,t Output Impedance, Zg *
MRF136 MRF136

Zin & ZpoL* are given
from drain—to—drain and
gate—to—gate respectively.

Vpp =28V, Ipg =100 mA,
] Pout=30 W 2
e

f Znt Zo!
MHz Ohms Ohms

Zo" B 30 59.3-j24 40.1-8.52
: 150 50 48 -j335 | 87 -j11.9
1 100 205-j342 | 29 -j165

{00 o 150 477-j254 | 206-19
700 % os 225 3 -j95 13 -j16.7

f= 30 MHz Pt 400 | 234-331 | 102-j143

B > "

R

ml(._“gl'_\ a3

2]

+ & Feedback loops: 560 ohms in series with 0.1 pF
N / 3 3 ‘2{/_ Drain to gate, each side of push-pull FET
LS 50 f = 30 MHz ZoL* = Conjugate of the optimum load imped- .
% Y ance into which the device operates at a given
output power, voltage and frequency.

20"

Figure 23. Input and Outut Impedance
MRF136Y
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MRF136

f S1q Saq S12 S22
(MHz) 1S4 26 1S54 20 142l x 1S90l Zo
2.0 0.988 -1 41.19 173 0.006 67 0.729 -12
5.0 0.970 -27 40.07 164 0.014 62 0.720 -31
10 0.923 -52 35.94 149 0.026 54 0.714 -58
20 0.837 —-88 27.23 129 0.040 36 0.690 -96
30 0.784 -111 20.75 117 0.046 27 0.684 -118
40 0.751 —-125 16.49 108 0.048 22 0.680 -131
50 0.733 -135 13.41 103 0.050 19 0.679 -139
60 0.720 —-142 11.43 99 0.050 16 0.678 —145
70 0.709 —-147 9.871 96 0.050 14 0.679 -149
80 0.707 -152 8.663 93 0.051 13 0.683 -153
90 0.706 -155 7.784 91 0.051 13 0.682 —-155
100 0.708 -157 7.008 88 0.051 13 0.680 -157
110 0.71 -159 6.435 86 0.051 14 0.681 —158
120 0.714 -161 5.899 85 0.051 15 0.682 —-159
130 0.717 -163 5.439 82 0.052 16 0.684 -160
140 0.720 —164 5.068 80 0.052 17 0.684 -161
150 0.723 -165 4.709 80 0.052 18 0.686 -161
160 0.727 —166 4.455 78 0.052 18 0.690 —161
170 0.732 -167 4.200 77 0.052 18 0.694 -162
180 0.735 —-168 3.967 75 0.052 19 0.699 -162
190 0.738 -169 3.756 74 0.052 19 0.703 -163
200 0.740 -170 3.545 73 0.052 20 0.706 -163
225 0.746 -171 3.140 69 0.053 22 0.717 -163
250 0.742 -172 2.783 67 0.053 25 0.724 -163
275 0.744 -173 2.540 64 0.054 27 0.724 -163
300 0.751 —-174 2.323 60 0.055 29 0.736 -163
325 0.757 -175 2.140 58 0.058 32 0.749 —-163
350 0.760 -176 1.963 54 0.059 35 0.758 -163
375 0.762 -177 1.838 52 0.062 38 0.768 -163
400 0.774 -179 1.696 50 0.065 4 0.783 —-163
425 0.775 -179 1.590 48 0.068 43 0.793 —-163
450 0.781 +179 1.493 46 0.071 46 0.805 —-163
475 0.787 +177 1.415 43 0.074 47 0.813 —-164
500 0.792 +176 1.332 40 0.079 48 0.825 —-164
525 0.797 +175 1.259 38 0.083 50 0.831 —164
550 0.801 +175 1.185 37 0.088 51 0.843 -164
575 0.810 +174 1.145 36 0.094 52 0.855 -164
600 0.816 +173 1.091 34 0.101 52 0.869 -165
625 0.818 +171 1.041 32 0.106 53 0.871 -165
650 0.825 +170 0.994 30 0.112 53 0.884 -165
675 0.834 +169 0.962 29 0.119 53 0.890 -165
700 0.837 +168 0.922 27 0.127 53 0.906 -166
725 0.836 +167 0.879 25 0.133 52 0.909 -167
750 0.841 +166 0.838 25 0.140 53 0.917 -167
775 0.844 +165 0.824 24 0.148 52 0.933 -167
800 0.846 +163 0.785 21 0.154 50 0.941 -168

Table 1. Common Source Scattering Parameters
Vps=28V,Ip=05A
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Figure 24. S44, Input Reflection Coefficient Figure 25. S¢,, Reverse Transmission Coefficient
versus Frequency versus Frequency
Vps=28V Ip=05A Vps=28V Ip=05A

Figure 26. S,4, Forward Transmission Coefficient Figure 27. S,5, Output Reflection Coefficient
versus Frequency versus Frequency
Vps=28V Ip=05A Vps=28V Ip=05A
MOTOROLA RF DEVICE DATA MRF136 MRF136Y
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DESIGN CONSIDERATIONS

The MRF136 and MRF136Y are RF power N-Channel
enhancement mode field—effect transistors (FETs) designed
especially for HF and VHF power amplifier applications.
Motorola RF MOS FETs feature planar design for optimum
manufacturability.

Motorola Application Note AN211A, FETs in Theory and
Practice, is suggested reading for those not familiar with the
construction and characteristics of FETs.

The major advantages of RF power FETs include high gain,
low noise, simple bias systems, relative immunity from ther-
mal runaway, and the ability to withstand severely mis-
matched loads without suffering damage. Power output can
be varied over a wide range with a low power dc control signal,
thus facilitating manual gain control, ALC and modulation.

DC BIAS

The MRF136 and MRF136Y are enhancement mode FETs
and, therefore, do not conduct when drain voltage is applied
without gate bias. A positive gate voltage causes drain current
to flow (see Figure 11). RF power FETs require forward bias
for optimum gain and power output. A Class AB condition with
quiescent drain current (Ipg) in the 25-100 mA range is
sufficient for many applications. For special requirements
such as linear amplification, Ipq may have to be adjusted to
optimize the critical parameters.

The MOS gate is a dc open circuit. Since the gate bias circuit
does not have to deliver any current to the FET, a simple
resistive divider arrangement may sometimes suffice for this
function. Special applications may require more elaborate
gate bias systems.

GAIN CONTROL

Power output of the MRF136 and MRF136Y may be
controlled from rated values down to the milliwatt region (>20
dB reduction in power output with constant input power) by
varying the dc gate voltage. This feature, not available in

bipolar RF power devices, facilitates the incorporation of
manual gain control, AGC/ALC and modulation schemes into
system designs. A full range of power output control may
require dc gate voltage excursions into the negative region.

AMPLIFIER DESIGN

Impedance matching networks similar to those used with
bipolar transistors are suitable for MRF136 and MRF136Y.
See Motorola Application Note AN721, Impedance Matching
Networks Applied to RF Power Transistors. Both small signal
scattering parameters (MRF136 only) and large signal
impedance parameters are provided. Large signal imped-
ances should be used for network designs wherever possible.
While the s parameters will not produce an exact design
solution for high power operation, they do yield a good first
approximation. This is particularly useful at frequencies
outside those presented in the large signal impedance plots.

RF power FETs are triode devices and are therefore not
unilateral. This, coupled with the very high gain, yields a
device capable of self oscillation. Stability may be achieved
using techniques such as drain loading, input shunt resistive
loading, or feedback. S parameter stability analysis can
provide useful information in the selection of loading and/or
feedback to insure stable operation. The MRF136 was
characterized with a 27 ohm input shunt loading resistor, while
the MRF136Y was characterized with a resistive feedback
loop around each of its two active devices.

For further discussion of RF amplifier stability and the use
of two port parameters in RF amplifier design, see Motorola
Application Note AN215A on page 6-204 in the RF Device
Data (DL110 Rev 1).

LOW NOISE OPERATION

Input resistive loading will degrade noise performance, and
noise figure may vary significantly with gate driving imped-
ance. A low loss input matching network with its gate
impedance optimized for lowest noise is recommended.

MRF136 MRF136Y
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF MOSFET Line

RF Power Field-Effect Transistor
N-Channel Enhancement-Mode MRF137

. .. designed for wideband large—signal output and driver stages up to
400 MHz range.

e Guaranteed 28 Volt, 150 MHz Performance
Output Power = 30 Watts
Minimum Gain = 13 dB 30 W, to 400 MHz
Efficiency — 60% (Typical) N-CHANNEL MOS
BROADBAND RF POWER
FET

¢ Small-Signal and Large—Signal Characterization

e Typical Performance at 400 MHz, 28 Vdc, 30 W
Output = 7.7 dB Gain

¢ 100% Tested For Load Mismatch At All Phase Angles
With 30:1 VSWR

e Low Noise Figure — 1.5 dB (Typ) at 1.0 A, 150 MHz
o Excellent Thermal Stability, Ideally Suited For Class A

Operation
o Facilitates Manual Gain Control, ALC and Modulation D
Techniques
G
CASE 211-07, STYLE 2
MAXIMUM RATINGS s
Rating Symbol Value Unit
Drain-Source Voltage Vpss 65 Vdc
Drain-Gate Voltage VbGR 65 Vdc
(Rgs = 1.0 MQ)
Gate—Source Voltage Vas +40 Vdc
Drain Current — Continuous Ib 5.0 Adc
Total Device Dissipation @ T¢ = 25°C Pp 100 Watts
Derate above 25°C 0.571 W/°C
Storage Temperature Range Tstg —65 to +150 °C
Operating Junction Temperature Ty 200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Reyc 1.75 °C/W

Handling and Packaging — MOS devices are susceptible to damage from electrostatic charge. Reasonable precautions in handling and
packaging MOS devices should be observed.

REV 6
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ELECTRICAL CHARACTERISTICS (T¢ =25°C unless otherwise noted.)

Characteristic I Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Drain—Source Breakdown Voltage (Vgs = 0, Ip = 10 mA) V(BR)DSS 65 — —_ Vdc
Zero Gate Voltage Drain Current (Vpg =28 V, Vgs = 0) Ibss — — 4.0 mAdc
Gate—Source Leakage Current (Vgg = 20 V, Vpg = 0) lgss — — 1.0 uAdc
ON CHARACTERISTICS
Gate Threshold Voltage (Vpg = 10 V, Ip = 25 mA) Vas(th) 1.0 3.0 6.0 Vdc
Forward Transconductance (Vpg = 10 V, Ip =500 mA) Ofs 500 750 —_ mmhos
DYNAMIC CHARACTERISTICS
Input Capacitance (Vps =28 V, Vgg =0, f = 1.0 MHz) Ciss — 48 — pF
Output Capacitance (Vpg =28 V, Vgg =0, f= 1.0 MHz) Coss — 54 — pF
Reverse Transfer Capacitance (Vpg =28 V, Vgg =0, f = 1.0 MHz) Crss — 1 — pF
FUNCTIONAL CHARACTERISTICS
Noise Figure NF — 1.5 — dB
(Vps =28 Vdc, Ip = 1.0 A, f = 150 MHz)
Common Source Power Gain Gps dB
(Vpp =28 Vdc, Pyt =30 W, f =150 MHz (Figure 1) 13 16 —
Ipq =25 mA) f = 400 MHz (Figure 14) — 7.7 —
Drain Efficiency (Figure 1) n 50 60 — %
(Vpp =28 Vdc, Poyt = 30 W, f = 150 MHz, Ipg = 25 mA)
Electrical Ruggedness (Figure 1) \J
(Vpp =28 Vdc, Poyt =30 W, f = 150 MHz, Ipg =25 mA, No Degradation in Output Power
VSWR 30:1 at All Phase Angles)
RFC2
R4 prm—
. AA 0~~~ G0 <+ Vpp=28V
BIAS
ADJUST +
R3 D1 C7T~ C8 = | <
R2 RFC1
o= = 3 =
C5
R L~ ~N )| RF
RF Cly L1 | 2 13 M \ QUTPUT
INPUT ZA
DUT I
i e == c3 et =

C1— Arco 403, 3.0-35 pF, or equivalent
C2 — Arco 406, 15—115 pF, or equivalent
C3 — 56 pF Mini-Unelco, or equivalent
C4 — Arco 404, 8.0—-60 pF, or equivalent
C5 — 680 pF, 100 Mils Chip

C6 — 0.01 uF, 100 V, Disc Ceramic
C7 — 100 uF, 40 V

C8 — 0.1 uF, 50 V, Disc Ceramic

C9, C10 — 680 pF Feedthru

D1 — 1N5925A Motorola Zener

L1 — 2 Turns, 0.29” ID, #18 AWG Enamel, Closewound

L2 — 1-1/4 Turns, 0.2” ID, #18 AWG Enamel, Closewound
L3 — 2 Turns, 0.2” ID, #18 AWG Enamel, Closewound
RFC1 — 20 Turns, 0.30” ID, #20 AWG Enamel, Closewound
RFC2 — Ferroxcube VK-200 — 19/4B

R1 — 10 kQ, 1/2 W Thin Film

R2 — 10 kQ, 1/4 W

R3 — 10 Turns, 10 kQ

R4 —1.8kQ, 1/2W

Board — G10, 62 Mils

Figure 1. 150 MHz Test Circuit

MRF137
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