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MOTOROLA

“RF DEVICE DATA
Volume I

Prepared by
Technical Information Center

Extensive changes have been made to the sixth edition of the RF Data Manual. In March, 1988, Motorola
acquired the RF Devices Division of TRW. The RF products manufactured by the acquired facilities were included
for the first time in the fifth edition of the RF Data Book. During the past 2 years, a consolidation of products
has taken place with the result being the deletion of a large number of products previously included in the fifth
edition. However, an equally large number of new products has resulted in the data book remaining as a 2
volume set. ' ‘ i

Once again, Volume 1 contains all Discrete Transistors (along with the Discrete portion of the RF Selection
guide). All other devices, primarily amplifiers along with tuning diodes, are included in Volume 2. Also in Volume
2 is a greatly expanded section on Applications. The many diverse Application Notes from the TRW facilities
in California and France have been integrated along with the previously available application notes from the
RF facility in Arizona. This data forms one of the most comprehensive groups of RF application available in the
industry today.

HOW TO USE THIS RF DATA BOOK:

Note that all devices in a given section — Discrete Transistors, Amplifiers and Tuning Diodes — are organized
in conventional alphanumeric order. )

If you know the part for which you desire technical data, simply turn to the appropriate page in Volume 1 or
2. If you are seeking a replacement for a competitor's part, then use the Cross Reference in Volume 2 to find
the Motorola recommended replacement. If you have a requirement for a specified frequency band, then use
the Selector Guide (in both Volumes 1 and 2) to find a suitable part with the desired voltage, output power,
gain or other requisite characteristic.

Although information in these books has been carefully checked, no responsibility for inaccuracies can be
assumed by Motorola. Please consult your nearest Motorala Semiconductor sales office for further assistance
regarding any aspect of Motorola RF Products.

Motorola reserves the right to make changes without further notice to any products herein to improve reliability,
function or design. Motorola does not assume any liability arising out of the application or use of any product
or circuit described herein; neither does it 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 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 hotd 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 negfigent regarding the design or manufacture of the part. Motorola and
® are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Employment Opportunity/Affirmative
Action Employer.

Sixth Edition

First Printing

©MOTOROLA INC., 1930

Previous Printing ©1988

Printed in U.S.A. “All Rights Reserved"”
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DATA 'CLASSIFICATION

Product Preview. A

Data sheets herein contain information on a product under development. Motorola reserves the
right to change or discontinue these products without notice.

Advanced Information

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

Formal
For a fully charactetized device there must be devices in the warehouse and price authonzatlon

Designer’s

The Designer's Data Shest permlts the dasngn of most circuits entirely from the information pre-
sented. Limit curves — representing boundanes on device characteristics —. are given to facilitate
“worst case” design. -

., Designer’s, Epicap, MACRO-T, MACRO-X and TMOS are trademarks of Motorcla Inc.
Annular Semiconductors patented by Motorola Inc.
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Device Number
AMPLIFIERS — continued
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RF Amplifiers
High Power

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 frorm 1 MHz to 1000 MHz with power levels extending to 100 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.

136—-174 MHz, VHF BAND — Class C

Pout Pin f Gp Vce
Output Power Input Power Frequency Power Gain  [Supply Voltage
Device Watts Watts MHz dB Min Volts Package/Style
MHWE07-1 7 0.001 136-150 38.4 7.5 301K-02/3
MHW607-2 7 0.001 146-174 384 7.5 301K-02/3
400-512 MHz, UHF BAND — Class C
MHW707-1 7 0.001 403-440 38.4 7.5 301J-02/1
MHW707-2 7 0.001 440-470 38.4 75 301J-021
MHW?708-1 75 0.1 400-440 18.8 12,5 700-031
MHW709-2 7.6 0.1 440-470 18.8 12.5 700-03/1
MHW709-3 75 0.1 470-512 18.8 12.5 700-03/1
MHW710-1 13 0.15 400-440 19.4 12.5 700-031
MHW710-2 13 0.15 440-470 19.4 125 700-031
MHW710-3 13 0.15 470-512 19.4 12,5 700-03/1
MHW?720-1 20 0.15 400-440 21 12.5 700-03/1
MHW720-2 20 0.15 440-470 21 12.5 700-03/1
MHW720A1 (21) 20 0.15 400-440 21 125 700-031
MHW720A2 (21) 20 0.15 440-470 21 125 700-03/1
MHW721A2 20 0.15 450-460 21 125 700-03/1
MX20-1 20 0.15 400-440 21 12.5 830-01/1
MX20-2 20 0.15 440-470 21 12.5 830-01/1
MHW703 23 0.002 450-460 30.6 7.2 301J-0211
806-960 MHz, UHF BAND — Class C
MHW801-1 1.6 0.001 B820-850 32 6 413-01/1
MHW801-2 1.6 0.001 B70-905 32 6 413-011
MHWB801-3 2 0.001 890-915 33 6 413-011
MHW801-4 1.6 0.001 915-925 32 6 413-011
MHWB803-1 2 0.001 820-850 33 7.5 301E-04/1
MHW803-2 2 0.001 806-870 33 7.5 301E-041
MHWB03-3 2 0.001 870-905 33 7.5 301E-04/1
MHWB806A1 (21) 6 0.03 820-850 23 12.5 301H-081
MHWB808A2 (21) 6 0.03 806-870 23 125 301H-03/1
MHWB806A3 (21) 6 0.04 890-915 21.7 12.5 301H-03/1
MHWB806A4 (21) 6 0.04 870-950 21.7 12.5 301H-031
MHW807-1 6 0.001 820-850 38 12,5 301L-01/1
MHWB807-2 6 0.001 870-905 38 125 301L-01/1
MHWB12A3 (21) 12 0.1 870-950 20.8 13 301H-031
MHWB820-3 18 0.35 870-950 171 125 301G-03/1
MHW820-1 20 0.25 806-870 19 125 301G-03/1
MHWB820-2 20 0.25 806-890 19 12,6 301G-03/1
MHWB851-1 1.6 0.001 820-850 32 (] 301N-01/1
MHW851-2 1.6 0.001 870-905 32 6 301N-01/1
MHW851-3 2.0 0.001 890-915 33 6 301N-01/1
MHWB851-4 1.6 0.001 915-925 32 6 301N-0111
MHWB57-1 6 0.001 820-850 37.8 12,5 301L-02/2
MHWB857-2 6 0.001 870-905 37.8 125 301L-02/2
(21) Designed for Wide Range Pgy Level Control D New introductions

I T R SR el o b W o e e T e eetn 0 T o iy e e et
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RF AMPLIFIERS (continued)

Base Station

The convenience of complete amplifiers for base station transmitters is offered for many two-way radio bands from VHF
through the high-UHF cellular bands (806-960 MHz). Power levels to 120 W are available operating from 24 to 26 volt supplies.
Class AB or Class A operation provides linear performance suitable in both analog and digital systems.

The AMR/ACR series can optionally be modified in frequency, power and mechanical outline. Please contact your local
MOTOROLA field sales office.

145-225 MHz BAND — Class AB

Pout Pin f Gp Vee
Output Power Input Power Frequency Power Gain  (Supply Voltage
Device Watts Watts MHz dB Min Volts Package/Style
AMR175-60 60 6 145-175 10 28 389K-01/1
AMR225-60 60 6 180-225 10 28 389K-01/1

400-512 MHz BAND — Class AB

AMRA440-60 60 12 400-440 7 28 389L-01/1
AMR470-60 60 12 440-470 7 28 389L-01/1
806-960 MHz BAND — Class A and/or AB
AMRS00-60A (22) 20 225 800-960 9.5 26 389B-02/1
ACRS00-30E 30 0.48 890-960 18 25 389J-01/1
AMR900-60 60 12 800-960 7 24 389B-02/2
AMRS00-80 (1) 80 16 865-900 7 26 389M-01/1
AMRS60-80 (1) 80 16 935-960 7 26 389M-01/1
AMRS60-100 (1) 100 20 860-960 7 26 389M-01/1

(1) To be introduced
(22) Class A device

D New introductions
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HIGH POWER (continued)

TV Transmitters

These amplifiers are characterized for ultra-linear applications in Band IV and V TV transmitters.

Gp (Min)/Freq.| 3 Tone (12) 3 Tone (24)
Frequency Pref Power Gain IMD 1 IMD 2 Vee Package/
Device MHz Watts dB/MHz dB dB Volts Style

ATV5030 470-860 20 7.5/860 —-51 —54 26 389B-02/1
ATV5090B 470-860 90 (13) 7/860 = - 28 389N-01/1
ATVE031 470-860 20 10.5/860 -50 =53 26.5 389B-0211
ATV7050 470-860 30 8/860 -51 —54 25 389P-01/1
ATV7060 470-860 40 10/860 ~51 —54 25.5 389H-01/1

PAM Series — Ulira Linear

PAM devices are class A and class AB linear amplifiers with medium and high output powers in the VHF and UHF frequency
range. They feature a wide dynamic range and a high third order intercept point. These high quality amplifiers are offered in
a heavy-duty machined housing and are ideal for applications in instrumentation, communications and electronic warfare.

VHF BAND — Class A

3rd Order

Po Gain Intercept
Frequency Min Typ Vee Typ Package/

Device MHz Watts dB Volts dBm Style
PAM225-42-10L 172-225 10 46 24 —58 (25) 389C-01/1
PAM225-42-10LA 172-225 10 46 28 —58 (25) 388C-01/1
VHF/UHF BAND — Class A
PAM0105-29-6L 100-500 6 31 24 +48.5 389C-01/1
PAMO105-29-6LA 100-500 6 31 28 +48.5 389C-01/1
PAMO105-7-25L 100-500 25 7.5 24 +53.5 389E-01/1
PAMO0105-7-25LA 100-500 25 7.5 28 +53.5 389E-01/1
PAMO105-6-50L 100-500 50 7 24 +56.5 389D-01/1
PAMO0105-6-50LA 100-500 50 7 28 +56.5 389D-01/1
UHF BAND — Class A

PAMO0510-25-6L 500-1000 27 24 485 383C-01/1
PAMO810-24-3L 800-1000 3 26 24 +45 389C-01/1
PAM0810-24-3LA 800-1000 3 26 28 +45 389C-011
PAMO0810-24-5L 800-1000 5 26 24 +47.5 389C-01/1
PAM0810-24-5LA 800-1000 5 26 28 +47.5 389C-01/1
PAMOB10-8-10L 800-1000 10 10 24 +50 389E-01/1
PAMO0810-8-10LA 800-1000 10 10 28 +50 389E-011
PAMO0810-7-25L 800-1000 25 8 24 +55 389E-01/1
PAMO0810-7-25LA 800-1000 25 8 28 +55 389E-01/1
PAMO0810-6-50L 800-1000 50 7 24 +56.5 389D-01/1
PAMO0810-6-50LA 800-1000 50 7/ 28 +56.5 389D-01/1

(12) Vision Carrier = —8 dB; Sound Carrier = —7 dB; Sideband Carrier = —16 dB
(13) Output power at 1 dB compression, in Class AB

(17) Higher Voltage Version

(24) Vision Carrier = —8 dB; Sound Carrier = —10 dB; Sideband Carrier = —16 dB
(25) Composite Triple Beat in dB. Tones: —8, —11 and — 16 dB

D New introductions
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PAA Series — Ultra Linear Integrated Amplifier Assemblies

PAA and PAE integrated assemblies are class A amplifiers with internal power supply. Available in either 115 Vac or 220
Vac operation. They provide high-gain, excellent linearity and can withstand any load VSWR.

WIDE BAND, MEDIUM POWER — Class A

3rd Order
Po Gain Intercept
Frequency Min Typ Vac Typ Package/
Device MHz Watts dB Volts dBm Style
PAAD200-34-1.5L 1-200 1251 36 115 +45 389R-01/1
PAAD200-34-3.1L 1-200 341 35 115 +48 389R-01/1
PAA0450-33-0.4L 30-450 0.4 34 115 +38 389R-01/1
PAAD500-17-1.0L 30-500 1 18 115 +42 389R-01/1
PAAQ500-35-1.0L 30-500 1 36.5 115 +42 389R-01/1
PAA0500-17-2.0L 30-500 2 18 115 +33 389R-01/1
PAA1000-14-0.6L 10-1000 0.6 15 115 +42 3B9R-01/1
PAA1000-30-0.6L 10-1000 0.6 32 115 +42 389R-01/1
PAA1000-14-1.3L 10-1000 1.3 15 115 +44 389R-01/1
PAE0200-34-1.5L 1-200 1.5 36 220 +45 389R-01/1
PAE0200-34-3.1L 1-200 3.1 35 220 +48 389R-01/1
PAE0450-33-0.4L 30-450 0.4 34 220 +38 389R-01/1
PAE0500-17-1,0L 30-500 1 18 220 +42 389R-01/1
PAEO0500-35-1.0L 30-500 1 36.5 220 +42 389R-01/1
PAE0500-17-2.0L 30-500 2 18 220 +33 389R-01/1
PAE1000-14-0.6L 10-1000 0.6 15 220 +42 389R-01/1
PAE1000-30-0.6L 10-1000 0.6 32 220 +42 389R-01/1
PAE1000-14-1,3L 10-1000 13 15 220 +44 389R-01/1
WIDE BAND, HIGH POWER — Class A
PAA1000-42-5L 25-1000 5 42 115 +46.5 389F-0111
PAE1000-42-5L 25-1000 5 42 220 +46.5 389F-01/1
VHF BAND, HIGH POWER — Class A
PAA225-42-10L 172-225 10 46 115 —58 (25) 389F-01/1
PAE225-42-10L 172-225 10 46 220 —58 (25) 389F-01/1
VHF/UHF BAND, HIGH POWER — Class A
PAA0105-29-6L 100-500 &} a1 115 +48.5 3B9F-01/1
PAAQ105-45-25L 100-500 25 47 115 +53 389F-01/1
PAA0105-50-50LAS. 100-500 50 52 115 +56.5 389G-01/1
PAE0105-29-6L 100-500 (] 31 220 +48.5 389F-01/1
PAEQ105-45-25L 100-500 25 47 220 +53 389F-01/1
PAE0105-50-50LAS 100-500 50 52 220 +56.5 389G-0111
UHF BAND, HIGH POWER — Class A
PAA0510-25-6L 500-1000 6 27 115 48.5 389F-01/1
PAA0B10-24-5L 800-1000 4.5 26 115 +47.5 389F-01/1
PAAQ0B10-38-5LAS 800-1000 45 42 115 +47.5 389F-01/1
PAA0B10-32-10L 800-1000 10 35 115 +50 389F-01/1
PAA0B10-31-25L 800-1000 25 33 115 +55 389F-01/1
PAA0B10-40-50L 800-1000 50 42 115 +56.5 389G-01/1
PAAQB10-40-50LAM (26) 800-1000 50 42 115 +56 389G-01/1
PAADB10-54-50LAS B00-1000 50 56 115 +56.5 389G-01/1
PAA0810-54-50LSM (26) 800-1000 50 56 115 +56 389G-01/1
PAA0B10-38-100AB B00-1000 100 38 115 — 389G-01/1
PAA0B10-52-100AB 800-1000 100 52 115 — 389G-01
PAAOB10-52-100AM (26) 800-1000 100 52 115 — 389G-01/1
PAE0810-24-5L 800-1000 4.5 26 220 +47.5 389F-01/1
PAE0B10-38-5LAS 800-1000 4.5 42 220 +47.5 389F-01/1
PAE0810-32-10L 800-1000 10 35 220 +50 389F-01/1
PAE0810-31-25L 800-1000 25 33 220 +55 389F-01/1
PAE0B10-40-50L 800-1000 50 42 220 +56.5 389G-01/1
PAE0810-40-50LAM (26) 800-1000 50 42 220 +56 389G-01/1
PAE0B10-54-50LAS 800-1000 50 56 220 +56.5 389G-01/1
PAEO0B10-54-50LSM (26) 800-1000 50 56 220 +56 389G-01/1
PAE0B10-38-100AB 800-1000 100 38 220 — 389G-011
PAE0810-52-100AM (26) 800-1000 100 L 220 = 389G-01/1
(25) Composite Iriple beal in dB. Tones: ~8, —11 and - 16 dB

(26) Includes directional wattmeter, filter and directional coupler

D New introductions
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Low Power

The foilowing categories describe a wide range of complete amplifier assembiies >both hybrid and mbnolithic for use in CATV
distribution systems, instrumentation, communications-and military equipment. A varisty of power levels and frequencies of
operation are offered for many applications.

CATV Distribution T (

Motorola Hybrids are manufactured using fourth géneration 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
77 channels. . o

HYBRIDS UP TO 60 CHANNELS AND 450 MHz

Maximum Distortion Specifications
Noise
Hybrid Composite| Cross Figure
Gain | Channel | Output |2nd Order [TiPlo Beat|Moduiation) @ 450 Mz
(Nominal) | Loading Lovel | Test(28)

Device ~dB Capacity dBmV dB 60 CH 60 CH Max Typ Package/Style
MHWS5122A 12 . 680 446 -72 | -%8 -1 8 7 714-04/1
MHW5141A 14 60 +46 -72 -56 -58 7 — 714-04/1
MHW5142A ‘14 60 +46 -74 -61 —-62 7 6 714-0411
MHW5162A 16 - 60 +46 -72 -58 -61 7 6 714-04/1
MHW5171A 17 60 +46 -72 -58 -59 7 —_ 714-04/1
MHW5172A 17 60 +46 -74 -60 -62 7 6 714-0411
MHW5181A 18 60 +46 -72 -57 -56 6.5 5.5 714-04/1
MHW5182A 18 60 +46 -72 -61 -59 6.5 X 714-04/1
MHW5222A 22 60 +46 =72 -60 -59 5 4.5 714-041
MHW5272A 27 60 +46 -72 | -59 -60 6 — 714-04/1
MHW5342A 34 60 +46 -72 -59 -59 6 5 714-041
MHW5382A 38 60 +46 -70 c =59 —-59 5 4 714-041
MHW5332 33 60 +46 -70 -60 -59 6 5 714-041
CA7901 .2 60 +46 -61 | -58 -60 — . 6.6 714F-0111

(28) Channels 2 and M13 @ M22 ‘ : :

MOTOROLA RF DEVICE DATA
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LOW POWER (continued)

HYBRIDS UP TO 77 CHANNELS AND 550 MHz

Maximum Distortion Specifications
Noise
Hybrid Composite| Cross Figure
Gain Channel | Output |2nd Order Tr|p!:BBeat Mod:!;!m" @ SSdlLMHz
(Nominal) | Loading Level Test (29)

Device dB Capacity dBmV dB 77 CH 77 CH Max Typ Package/Style
MHW6E122 12 77 +44 -74 -56 -62 B.5 7 714-04/1
MHW8E141 14 77 +44 -72 —-56 —59 7.5 714-041
MHWG6142 14 g +44 =72 -59 -62 75 714-04/1
MHWB171 17 77 +44 -68 - 56 -59 7 714-041
MHWB172 17 77 +44 -70 -59 -62 7 714-0411
MHW6181 18 i +44 -70 —~56 -59 7 714-04/1
MHW6182 18 77 +44 =2 —58 -62 7 714-0411
MHWg222 22 77 +44 - 66 -57 =57 6 714-04/1
MHW6272 27 77 +44 - 64 -57 -57 6.5 6 714-04/1
MHWEB342 34 77 +44 -64 —-57 -57 6.5 8.5 714-0411

HYBRIDS UP TO 860 MHz
2nd Order Composite
IMD Triple Beat | DIN45004B NF
dB dB dBmV | @ 860 MHz
Gain Frequency Vee @ Vout = @ Vout/Freq. | @ Freq. dB
Device dB MHz Volts 50 dBmV/ch (dBmV/MHz) (MHz) Max Package/Style
CA901 17 40-860 24 -60 60 9 714P-01/2
(860)
CAB914 23 470-860 24 =51 62 8.5 830A-01/1
(61/860) (860)
REVERSE AMPLIFIER HYBRIDS
Maximum Distortion Specifications
Noise
Composite Cross Figure
Hybrid 2nd Order ’
Gain | Channel | Output Test Trip:eBBea! Mod:[:tlon @ 1';53MH:
(Nominal) | Loading | Level dB Package/
Device dB Capacity| dBmV (30) 12CH|22CH| 26 CH |12CH|22CH| 26 CH Max Style
MHW1134 13 22 +50 -72 — =73 |-71(16)| — -65 |-65(16) 7 714-0411
MHW1184 18 22 +50 -72 —_ -72 |-70(16) — —~64 |-64 (16) 5.5 714-0411
MHW1224 22 22 +50 =72 —_ -71 |-68(16) — -62 [-62(16), 55 714-04/1
MHW1244 24 22 +50 =72 — -70 |—-68(16) — -61 |-61(16) 5 714-0411

(18) Typical
(29) Channels 2 and M30 @ M39
(30) Channels 2 and A @ 7

D New introductions
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LOW POWER (continued)

450/550 MHz POWER DOUBLING HYBRIDS

Maximum Distortion Specifications
Noise
Hybrid Composite Cross Flgure
Gain | Channel | Output [2nd Ordor| TrPloSeat | Modultion | @ 450550 MHz
{Nominal) | Loading Level - Test
Device dB Capacity dBmV dB 60CH [ 77CH [ 60CH | 77CH | Max Typ |Package/Style
MHW5185(36) 18 +46 -74(28) | -65 —_ -66 —_ 7 —_ 714-041
MHW6185(36) | 18 |l-m19]| — | -3 | — | -63 [ 75 | — 7140411
MEWs225(35)| .22 -~ | -esfey) | 62T — | ce0r} ") - 8 |76 | THEMA
450/550 MHz FEEDFORWARD HYBRIDS (Case 774-01/2)
Maximum Distortion Specifications
Noise
Hybrid Composite Cross * * Figure
Gain | Channel | Output |2nd Order T""':BB""' ”“:g‘“” e 500 MHz
(Nominal) | Loading Level Test
Device dB Capacity | dBmV dB 60CH | 77CH | 60CH | 77CH | Max Typ |Package/Style
FF124 24 60 +46 -84 -79 —_ -75 _— 10 - 825-0211
FF124B 24 60 ~ +46 -84 -79 -_ -75 —_ 10 —_ 825A-01/1
FF224 24 7 +44 -86 —_ -75 —_ -70 1" - 825-02/1
FF224B 24 77 +44 -86 - -75 —_ -70 " —_ 825A-01/1

General Purpose Wideband

A wide range of hybrid and silicon monolithic amplifiers is offered for low leve! signal amplification. Package type, gain,
frequency of operation, output level and supply voltage combinations can be selected to fit the design engineer's specific

requirements.

50 Q HYBRIDS (Case 31A-03/2)
The MWA Series features excellent gain versus frequency flatness, temperature stability and are cascadable for high gain
lineups. Construction techniques include thin film gold metal circuitry and hermetic TO-205AD package. MWA devices processed
similarly to MIL-S-883, Method 5004.4, Class B, are available to special order.

Frequency Gain Supply Output Lovel Noise Figure
Range dB Voltage 1 dB Compression @ 250 MHz
Device MHz Min/Typ vdc dBm dB
MWA110 0.1-400 13114 29 -25 4
MWA120 0.1-400 13/14 5 +8.2 5.5
MWA130 ...0.1-400 1314 58 L +18
MWA131 0400 13/14 - 885 [ +20 | &
MWA210 0.1-600 1o 175 +15
MWA220 0.1-600 9/10 3.2 +10.5 6.5
MWA230 0.1-600 910 44 +18.5 75
MWA310 0.1-1000 7/8 1.6 +35 6.5
MWA320 0.1-1000 7/8 29 +11.5 8.7
MWAS330 0.1-1000 —16.2 4 +15.2 9

(28) Channels 2 and M13 @ M22
(28) Channels 2 and M30 @ M39

(38) Available in reverse voltage (- 24 V) version (in Case 714C-04) by placing Suffix “R” after device number.

(39) NF @ t = 400 MHz

D Now introductions
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LOW POWER (continued)

50 2~-100 Q HYBRIDS (Case 714-04/1)
The general purpose hybrid amplifiers listed are for broadband system applications requiring superior gain and current stability
with temperature. The 50 to 100 chm input and output impedances help simplify designs.

Frequency Gain Supply Output Level Noise Figure
Range dB Voltage 1 dB Compresslon @ 250 MHz
Device MHz MinTyp vde mW/ (MH2) dB
MHWS591 1-250 34.5/36.5 13.6. 700/100 5
MHWS93 10-400 33/34.5 13.6 600/200 5
MHWS590 10-400 31.534 24 800/200 S
MHW592 1-250 33.5/356 24 $00/100 5

50 Q& MONOLITHIC ' :
These monolithic amplifiers are fully cascadable and usable to frequencies over 3 GHz. External blocking capacitors are required
along with an external bias resistor. Hermetic versions are available to special order in Case 303-01.

T

Frequency Galn Recommended Output Level Nolse Figure
Range dB Operating Current | 1 dB Compresslon @ 1500 MH2
Devico MHz " Typ @ 1 GHz mA - dBm Typ dB8
Case 317-01/3
MWA0204 DC-3000 15 25 7 6
MWAO0304 DC-3000 15 35 12 6
Case 318A-05/4
MWAO211L DC-3000 15 25 7 6
MWAO311L DC-3000 15 35 12 6
Case 303A-01/3 ‘
MWA0270 ) ~DC-3000 12 25 7 6
MWA0370 DC-3000 12 35 12 ]

]
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STANDARD LINEAR HYBRIDS

The CA series of RF linear hybrid amplifiers consists of a family of medium power, broadband gain blocks in the CATV industry
standard “CA" package. 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. For hermetic package option
add suffix “H" to part number except where noted (32). Four parts are available as indicated in a low profile package. Hermetic
package parts are in Case 826-01/1 (for positive supply) or 826-01/2 (for negative supply).

3rd Order
Gain Intercept
BW Flatness | Gain/Freq. | Pygp NF/Freq. | Point/Freq. VSWR Vg/ls Case/
Device MHz +dB dB/MHz dBm dB/MHz dBm/MHz | 50 /75 Q VimA Style
CA2800 (31) 10-400 1 17/50 29 8.5/300 44/300 21.3 24/200 714F-0171
CA2810 (31) 10-350 1.5 33/50 29 8/300 43/300 21.3 24/300 T14F-01/1
CA2B813 (31) 40-300 1.25 34/50 22 5/300 40/300 213 15/160 714F-0111
CA2818 (31) 1-200 1 18.5/50 29.5 5.5/150 47/150 213 24/205 714F-0171
CA2820 (31) 1-520 1.5 30/100 26.5 8/500 37/500 2/ 24/330 714M-01/2
CA2830 (31) 5-200 1 34.5/100 29 4.7/200 46/200 2 24/300 714F-01A1
CA2833 (31) 5-200 1 34.5/100 29 4.7/200 461200 2/ 24/300 714G-01/1
CA2832 (31) 1-200 1 35.5/100 33 6/200 47/200 2/ 28/435 714F-011
CA2842 (31) 30-300 1 22/100 30 5/100 46/300 1.5/ 24/230 714F-01/1
CA2846 (31) 30-300 1 22/100 30 5/100 46/300 1.5/ 24/230 714G-01/1
CA2850R (31) 40-100 0.2 17.5/100 25 4.5/70 40/70 1.3/ —-19/125 714H-0171
CA2851R (31) 40-100 0.2 17.5/100 25 4.5/70 40/70 1.3/ -19/125 714L-011
CA2870 (31) 20-400 1 34/100 27 7.5/400 45/300 2/ 24/300 714M-01/1
CA2875R (31) 40-100 0.2 17.5/100 26 4.5/70 43/70 1.07 -19/155 714H-011
CA2B80R (31) 40-100 0.3 22/100 22 3/70 36/70 n2 -19/73 714L-0111
CA2885 (32) 40-550 1 17.7/50 33 7/500 43/500 21.3 24/425 714F-011
CA4800 (31) 10-1000 0.5 17/100 26 7.5/1000 40/1000 2 24/220 714P-01/2
CA4812 (31) 10-1000 0.5 17/100 26 7.5/1000 40/1000 2/ 12/380 714P-01/3
CA4815 (31) 10-1000 0.5 17/100 26 7.5/1000 40/1000 2 15/380 714P-01/3
CAB800 (31) 10-1000 0.5 15/100 30 8.5/1000 41/1000 2/ 28/400 714P-01/2
CA5815 (31) 10-1000 0.5 16/100 30 8/1000 41/1000 2/ 15/700 714P-01/3
CA5900 10-1200 05 15/100 30 8.5/1200 41/1200 2/ 28/400 714P-01/2
CA5915 10-1200 0.5 15/100 30 8.5/1200 41/1200 2/ 15/700 714P-01/3

(31) Available in Hi-Rel hermetic package manufactured compliant to MIL-A-28875, To order, insert an “R" in the part number following the prefix "CA”
(Example, CAR2800).
(32) Not available in hermetic package

D New introductions
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LOW POWER (continued)

SHP and DHP Linear

The SHP and DHP series of finear amplifiers consist of medium power, broadband, high gain ampiiﬁers operating from 15 to
28 volt supplies. Both their wide dynamic and frequency ranges make them suitable for use in instrumentation, communications
and military equipments. :

SHP'(Case 389A-01/1)
1dB Third Order Noise
BW Gain VSWR Compression Intercept Figure
Device (MHz) (dB) 50 Ohms DC Power W @ MHz dBm @ MHz | dB @ MHz
SHP02-36-20 1-200 36 2:1 28 V/430 mA 2@50 +50 @ 50 5@ 100
1.5 @ 200 +43 @ 200 6 @ 200
SHP06-18-04 30-550 , 18 1.5:1 24 V7220 mA 0.8 @ 300 +44 @ 300 6 @ 300
0.3 @ 550 +36 @ 550 7.5 @ 550
SHP05-22-04 30-450 2 . 1.5:1 24 V7220 mA 0.8 @ 300 +44 @ 300 5 @ 300
i 0.4 @ 450 +38 @ 450 6 @ 450
SHP05-34-04 30-450 34 1.5:1 24 V/330 mA 0.8 @ 300 +43 @ 300 5.5 @ 300
04 @ 450 +38 @ 450 6 @ 450
SHP05-20-10 ' 30-500 20 1.5:4 24 V/a30 mA 2@ 300 +48 @ 300 5 @ 300
1@ 500 +41 @ 500 6 @ 500
SHP10-17-04 10-1000 17 2:1 24 V/220 mA 0.4 @ 500 +40 @ 500 6.5 @ 500
04@1000 | +39@ 1000 | 7.5 @ 1000
SHP10-17-04-15 | ~ 10-1000 17 21 15 V/400 mA 0.4 @ 500 +40 @ 500 6.5 @ 500
04 @1000 | +39@ 1000 | 7.5 @ 1000
SHP10-15-08 10-1000 15 21 28 V/400 mA 0.8 @ 500 +43 @ 500 7.5 @ 500
0.7 @ 1000 +42 @ 1000 | 8.5 @ 1000
SHP10-15-08-15 10-1000 15 21 15 V/700 mA 0.8 @ 500 +43 @ 500 7.5 @ 500
0.7 @ 1000 +42 @ 1000 | 8.5 @ 1000
DHP (Case 389-01/1)
1dB Third Order Noise
BW Galn VSWR Compression Intercept Figure
Device (MHz) (dB) 50 Ohms DC Power W@ MHz dBm @ MHz | dB @ MHz
DHP02-36-40 1-200 36 21 28 V/870 mA 4 @50 +53 @ 50 55 @ 100
3 @ 200 +46 @ 200 6.5 @ 200
OHP05-36-10 30-500 36 1.5:1 24 V/600 mA 2 @ 300 +48 @ 300 5@ 300
1 @ 500 +41 @ 500 6 @ 500
DHP05-18-20 30-500 18 1.5:1 24 V/830 mA 4 @ 300 +51 @ 300 5.5 @ 300
2 @ 500 +44 @ 500 6.5 @ 500
DHP10-14-15 10-1000 14 2:1 28 V/800 mA 1.5 @ 500 +45 @ 500 8 @ 500
1.5 @ 1000 +44 @ 1000 9 @ 1000
DHP10-32-08 10-1000 32 21 28 V/600 mA 0.8 @ 500 +43 @ 500 6.5 @ 500
0.7 @ 1000 +42 @ 1000 7.5 @ 1000

MOTOROLA RF DEVICE DATA
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CRT Driver

These complete hybrid amplifiers are specifically designed for CRT driver applications requiring high frequency response and
high voltage, such as high resolution color graphics video monitors. Gold metallized dice and substrates are used to insure
high reliability and improved ruggedness.

r Vee Gain (34) 3dBBW | Vout (Max)
Device Volts viv MHz Volts Load Package/Style
CR2424 (33) 60 12 145 50 P-P 6 to >20 pF 714G-011
CR2424R -60 12 145 50 P-P 6 to >20 pF 714H-0111
CAR2424H (35) 60 12 145 50 P-P 6 to >20 pF 826-01/1
CR2424H 60 12 145 50 P-P 6 to >20 pF 826-01/1
CR2425 (33) 60 12 145 50 P-P 6 to >20 pF 714F-01/1
CR3424 80 12 115 40 P-P 6 to =20 pF 714G-01/1
CR3424H 80 12 115 40 P-P 6 to >20 pF 826-01/1
CR3425 80 12 115 40 P-P 6 to >20 pF 714F-01/1
CR3424R —B0 12 115 40 P-P 6 1o >20 pF 714H-011
CR3425R -80 12 115 40 P-P 6 1o =20 pF 714H-01/11

RF Transceiver Modules

These modules are designed for use in PC networks handling data rates up to 2 Mbps. Surface mount construction results in
extremely small size — < 8 square inches of circuit board area. Each module provides high spectral purity and selectivity to
prevent interference when used with other CATV signals on the cable interconnect system.

Transmit Input
Po Transmit Recelve Level
dBmV @ 75 Ohms Freq. Freq. dBmV @ 75 Ohms
Device Typ MHz MHz Typ Package/Style

MHW10000 54 50,756 219 8.5 817-011
MHW10001 54 56.75 248 8.5 817-01/1
MHW10002 54 62.75 255 8.5 817-011
MHW10003 54 50.75 243 85 817-01/1

(33) Text fixtures available. To order add “TF" suffix to device number
(34) Insertion gain; 50 ohm source
(35) Hi-Rel Hermelic packaged amplifier, manutactured compliant to MIL-A-28875

D New introductions

= TR A N e e e S S R e T ]
MOTOROLA RF DEVICE DATA
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Tuning and Switching Diodes

Tuning Diodes
Abrupt Junction

Voltage variable capacitance diodes for electronic tuning
and control of RF circuits through UHF frequencies. Utilized
for television tuning and AFC circuits.

TYPICAL CHARACTERISTICS
Diode Capacitance versus Reverse Voltage
1 1000 ‘
0 < HESSEIHES
% < T INSASDA T INS4524 T sussa [T
N INS1BA 1] = 4 MVIG3 1 MVISE2 JMVISS0 (I
g » NG ~.-\\ § 11
8 . Z wER =
g iy o |N5|4I‘A ’N:: § -— EE ¥
g N 3 ] !
3 n LH s, g sl
o 35 » - N
g 7 3 a1
] 5 (171 TA = 5°C < & = =
— M = — H - -
© L= 1M N = wsana tH iwsusa FH
3 N [ Mviso [[[mviszs [T
. mEEET mman
H ] I
06 1 2 46 10 2 46 01 1 10 100
VR, REVERSE VOLTAGE (VOLTS) VR. REVERSE VOLTAGE {VOLTS)
General-Purpose - :
Glass o High Q e High Q © General-Purpose
® Capacitance TOL ® Controlled CR
10% — No Suffix o Capacitance TOL
5% — Suffix A 10% - A, 5% - B
Maximum Working Voitage
60 Volts 30 Volts 20 Volts
Cap Q Cap Q Cap Q
i Ratio | @4V | Device | Ratio | @4V | Device | Ratio | @4V | Device
(00-7) C4/C60 | 50 MHz Type C2/C30 50 MHz Type C2/C20 | 50 MHz Type
Min Min Min Min Min Min
6.8 27 350 1N5139,A 25 450 1N5441A 2 300 MV1620
10 28 300 1IN5140,A 26 400 1N5443A 2 300 MV1624
12 28 300 1INS141,A 26 400 1N5444A 2 300 MV1626
15 28 250 1N5142,A 26 450 1N5445A 2 250 MV1628
Nominal 18 28 250 1N5143,A 26 350 1N5446A 2 250 MV1630
Capacitance 22 3.2 200 1N5144,A 26 350 1N5448A 2 250 MV1634
2'1";% 27 3.1 200 1N5145,A 26 350 1N5449A 2 200 MV1636
@ a3 3.2 200 1N5146,A 26 350 1N5450A 2 200 MV1638
JRre [ 3. 200 | INS147A | 26 300 | IN5a51A 2 200 | Mvie40
47 3.2 200 1N5148,A 26 250 1N5452A 2 200 MV1642
56 26 200 1N5453A 2 150 MV1644
82 27 175 1N5455A 2 150 MV1648
100 27 175 1NS456A 2 150 MV1650

MOTOROLA RF DEVICE DATA

4-14



General-Purpose

Plastic
CASE 182-02 © Low-Cost o Low-Cost
(TO-226AC) © High Volume © High Volume
. Maximum Working Voltage
K 30 Volts 30 Volts
A - CASE 18202 CASE 318-07
2-Lead TO-92 TO-236AB
CASE 318-07 K cap | . @ Cap Q
(TO-236AB) A % Ratio - @av Device Ratlo @av Device
C2/C30 50 MHz Type C2/C30 50 MHz Type
N.C Min Min Min Min
6.8 25 450 MV2101 25 400 MMBV2101L
10 25 400 Mv2103 25 350 MMBV2103L
12 25 400 MV2104 25 350 MMBV2104L
15 25 400 MV2105 25 350 MMBV2105L
18 25 350 MV2106 25 300 MMBV2106L
Nominal 2 25 350 MV2107 25 300 MMBV2107L
Capacitance . . .
pF 27 25 300 Mv2108 25 250 MMBV2108L
* z@o% 33 2.5 200 MV2109 25 200 MMBV2109L
VR=4V 47 25 150 MV2111
t=1MHz 68 26 150 MV2113
82 26 100 MV2114
100 26 100 MV2115
TYPICAL CHARACTERISTICS
Diode Capacitance versus Reverse Voltage
1000
MV2109 mm 3
11 MV2209 man MV2115 H
u:-... MIMI?VZWSL FTTTI Mv2215L
£ 100 IImss
= i
Q
g <
3 FHHH
=1 = FT ~;
g8 1 z s:
& MV2101 P4
MV2201 [ MV2105
MMBV2101L [~ MMBV2105L
1 Ii}
01 1 10 100

VR. REVERSE VOLTAGE (VOLTS)

MOTOROLA RF DEVICE DATA
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High Capacitance

Dual Diodes TYPICAL CHARACTERISTICS
CASE 318-07 ) Diode Capacitance versus Reverse Voitage
TO-236AB e HighQ 100
® Guaranteed Capacitance
K Range £}
A& A ® Monolithic Dual 4 ne
K/ CASE 2904 - - w RN
A A TO-226AA Maximum Working Voltage g ~J Q
(10-92) 32 Volts E% <
- < MVi
Cr Capacitance Cap Q 3 NG N MMBV432L
: V| Ratio | @3V | Device = N Hvios
P @ VR | cacso [soMHz| Type g h\ N
Min Max | Volts Min Min -
& Ta = 25C NG
34 39 3 25 100 MV104GHY) T f = 1MHz N
7 | a2 3 25 | 100 | Mvioam Nl Bt A
43 48.1 2 1.5* 100 MMBV432L(2) 03 05 1 2 3 5 10 20
(1)Caso 29 (2) Case 318 °*C2/C8 VR. REVERSE VOLTAGE (VOLTS)

MOTOROLA RF DEVICE DATA
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Tuning Diodes Hyper-Abrupt Junction

F°LFT';‘, Radio TYPICAL CHARACTERISTICS
an e HighQ .
KA ® Guaranteed Capacitance Diode Capacitance versus Reverse Voltage
A Range 40 ‘
K
NC. A Maximum Working Voltage 36 N
CASE 318-07 CASE 182.02 g Yot A
TO-236AB  TO-226AC 30 Volts 32 MV209
g N N\ Mmsyios
Cr Capacitance Cap a £ 28 N
F @ e | Retio | @3V | Dovico 8 5 W\ TA [ 30C
La R | caczs |soMHz | Type Z °[mmevaroaN 1= 1.0 Mz
Min Max | Voits Min Typ =) 20 <N
18 | 28 25 a 350 |MMBV105G* g1 .
: 12 L
20 25 3 45 300 |MMBV3102* & ] MMBVI056L T~ IN
26 32 3 5 250 | MMBV109* SIS
26 32 3 5 250 MV209** ; o
*Cas0318  **Case 182 1 3 10 30
VR, REVERSE VOLTAGE (VOLTS)
For AM Radio, Disc Drives
CASE 182:02
0-226AC
4 ). e High Capacitance Ratio 1000
K * G d Diode Cap m
A ® Close Matching - Ta = 54—
Ccr Q@ 1 Vde, 1 MHz = 150 (Min) B 300 \Y f= 1MHz T
VR=1V,1=1MHz cop g NN
VBR(R) VR Device \\\
PF Min | Pote @ yoits | Type 8 10 N
Min Max 3 AN
‘ > 0 N =
440 560 12 15 8 MVAM108 5 50 S, ]
~
400 520 | 15 12 1 | MvAM109 AR
% SSR~T Nuvamig T~~~
440 580 18 15 15 | MvAMI115 il MVAMI08 T MVAMIS ——7 MVAIE
440 560 28 15 1725 | MVAMI25 10 | 1 | 1 i1
2 6 10 14 18
V. REVERSE VOLTAGE (VOLTS)
For High Capacitance and High Reliabllity Applications
100% Screening to High Rel electrical and environmental
specifications, H suffix.
CASE 148-01 : .
D0-204A8 500
S 1 !
ey o P roming Ratio 300 \\‘\\ L L T
. MV1401 TA=2
CASE 51-02 | © High Rol — Sutix H gazoo \\:\:‘\[’ 121 e
DO-204AA Maximum Working Vot B
©0) = 2 o L N N
12 Volts 5 ‘;._ s o
Nomina! Cs; co | cap Q Device & MV:‘OS i
pF VR Ratlo | @2V 3 1 A
C2/C10 | 1 MHe &8 V16032 N
Nom:£20%  Voits | Min | Min | CoseS1 | Cose148 g% | NSNS ]
120 2 10 200 | MV1404H s 1 \\\t\
175 2 10 200 MV1403,H MV;‘M o~
250 2 10 200 MV1405H 10 i
550" 1 140 200 MV1401,H 1 2 3 4 5 6 7 8 9 10
*=15%  (1)Cep Ratio @ CIIC10V VR. REVERSE VOLTAGE (VOLTS}

MOTOROLA RF DEVICE DATA
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Hot-Carrier (Sghottky) Diodes

. CASE 318-05
Hot-Carrier diodes are ideal.for VHF and UHF mixer and STES: = STREMN: STVLE 19
detector applications as well as many higher frequency ap- K ’ PN ;a"g’f “";ggfgog "";w
plications. They provide stable electrical characteristics by ¢ ASAE 182-02 3, CATHODE 3. CATHODE/ 3 CATHODE/
ANODE ANODE

eliminating the point-contact diode presently used in many

applications. . 1 % 3
CAZSE 318-07 TYPICAL CHARACTERISTICS

Capacitance versus Reverse Voltage

1
VBRJR cr VE IR , [ |
IR =10 pAlt = 1 MHz | 1f = 10 Device ] Th =T
Voits pF VR mA nA VR T 09 MBDI01
Min | Max@ | Volts | Max@ ype 5 HuBDIONL
Voits . Max Volts g o8 M~ mMBD3SIL
CASE 182, STYLE 1 § td
4 1] 0 06 |250] 3 | MBDI0OY 3
30 15| 15 0.6 200| 25 | MBD301
70 11 20 1.2 200] 35 MBD701 °°° . ; n r
CASE 318, STYLE 8 Vp. REVERSE VOLTAGE (VOLTS)
*EACH D)ODE
4 11 0 08 _|250] 3 |mMmBDtOIL »
15| 15 06 |200| 25 | MMBD30IL % {
2 + T
70 1] 20 1.2 |200| 35 | MMBD701L Th = %C—]
2 !
DUAL DIODES, CASE 318, STYLE 11*, STYLE 19* 5 A
v S8 MBO 301, MMBD301L
4 1| o 0.6 250 3 [mMmBD3s2L g .
4 1] o | o6 |250] 3 |mmBD3sAL™ A AN
30
(%]
41~ w701, MuBD7ON
i 1 1
o 5§ 10 % 0 B N B & & 0
Vg, REVERSE VOLTAGE (VOLTS) -
PIN Switching Diodes
... designed for VHF band switching and general-purpose
switching.
a 10
S ) -
VEBRIR | I = 10 made cr | e
IR=10pAdc | ¢ - 100 MHz | VR=20V Device _ 1 i
Voits Ohms f=1MHz Type :a —1 I
Min Max pF Max g 2
—_——e—ea—e—
CASE 182, STYLE 1 - 5
- <<
20 085 2 MPN3404 g
T i MPN3404
200 1 1 MPN3700 5, t
CASE 318, STYLE 8 05 =
o™ MPN3700 ]
.35 07 | MMBV3401L gg DVmAXVR k
200 1 1 MMBV3700L B { 1
) 1218 4 30 3% 4 48 54

VR, REVERSE VOLTAGE (VOLTS)
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RF Chips

Ordering and 'Shipping Information

Minimum Order Requirements:

In conjunction. with Motorola corporate palicy the mini-
mum order, releasear line/tine shipment of standard prod-
uct is $200. .

The minimum order, release or line item shipment of non-
standard product is $2500 unless otherwise stated at the
time of quotation, order entry or acknowledgement.

Packaging:

Multi-Pak — Motorola supplies all discrete semiconductors

in the industry standard multi-pak. (Waffle type carrier, Figure

1.) Thisis a 2 x 2 or 4 x 4 waffle type carrier with a separate

hole for each die. Chips are 100% visually inspected with the

rejects removed. There is no suffix associated with the multi-
‘pak carrier. .

Circle Pak (CP Suffix) (See Figure 2) — The wafer is placed
on a sticky film before being sawed. Each wafer is completely
sawed through with the back side against the PVC film. The
die stick to the PVC film and maintain exact wafer orientation
and spacing. This packaging method also offers the conve-
nience of storage with original orientation‘and spacing'even
after a portion of the wafer is used. The ‘evacuated plastic
bag is thermally sealed holding the contents securely with no
die movement. Die can be removed from the sticky fiim by
a'sharp ejector-pin pushing a die up and a vacuum needle
manually pickingit up: This package can also be handled by
an automatic die loader with some minor adjustments. To
order this package, the suffix CP must appear with the part
number. : S )

Wafer Pak (WP Suffix) (See Figure 3) — The pak contains '

awater thatis 100% electrically tested. With the rejects inked,
the wafer is left unsawed and is packaged with protective
cardboard in a vacuum sealed plastic bag. The WP suffix
must appear after the chip part number.

Heatspreader (See Figure 4) — Some chips (indicated by

TOP VIEW
200 n0m

2.00
NOM

CROSS SECTION
COMPARTMENTED TRAY

Figure 1. Multi-Pak (No Suffix)

PROTECTIVE CARDBCARD

COMPLETELY SAWED WAFER

PVC FILM WITH CARDBOARD RING
{STICKY-SIDE iS AGAINST THE
GOLD-BACKED SIDE OF WAFER)
PROTECTIVE

CARDBOARD

Figure 2. Circle Pak (CP Suffix)

CLEAR HEAVY

Figure 3. Wafer Pak (WP Suffix)

footnote in the preferred parts list) are also available mounted PHYSICAL
with eutectic bonding to copper heatspreaders that have been DIMENSIONS g 65
plated with nickel and gold. The use of heatspreaders (N MILS) MAX MAX
increases thermal conductivity and allows solder reflow 1 ;
attachment of the die-heatspreader assembly. MAKe)
Figure 4. Heatspreader
MOTOROLA RF-DEVICE DATA -
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Die Geometries

13

14

15

MOTOROLA RF DEVICE DATA
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Preferred Parts List

Standard D.C. Parameters (at 25°C) — V(BR)CBO. V(BR)CEO: V(BR)EBO: hFE (d.C. current gain)

Special Request Parameters — ICEQ. ICES. !CEX: IEBO: VCE(sat). VBE(sat). fT. CCB. CEB. hFE (ac). NF (Noise Figure), GpE
Front Metallization Thickness — a minimum of 10,000 A

Back Metallization Thickness — a minimum of 3,000 A-24,000 A

Dle Die Die Bond Pad Slze |Metallization Packaging
Geometry | Size | Thickness| Inches inches
Standard Chip i inch: inch 171000 | 1/1000 Multi |Watfer|Circle| Heat-
Part # Part # # 11000 | 1/10080 Base Emitter | Front | Back | (none) | (WP) | (CP) | spreader

2N2857 2C2857 1 14x16 4-8 4.0x4.8 4.0x4.8 Al Au * * *

2N3866 2C3866 2 15x22 4-8 4x4 4x4 Al Au * * *

2N4957 | 2C4957 3 12x22 4-8 4x4 4x4 Al Au M . .

2N5108 | 2C5108 11 12x17 4-8 2.5x2.1 | 25x2.1 | Au | Au . . .

2N5160 | 2C5160 4 15x20 4-8 2.2x3.2 | 2.2x3.2 Al Au * . .

2N5583 | 2C5583 4 15x20 4-8 22x32 | 22x3.2 | Au | Au o . .

2N5943 | 2Cs5943 2 15x22 [ 4-8 4x4 ax4 alal| |-

BFRSO BFRC90 6 14x16 4-8 2.8 dia. 2.8 dia. Au Au N * *

BFR91 BFRC91 7 14x16 4-8 28dia. | 28dia. | Au | Au ' . .

BFRS6 BFRC96 8 13x16 4-8 3.4x3.4 3.4x3.4 Au Au ‘ * *

LT1817 | CD1880 (37)(38) 14 22x22 4-5 36dia. | 36dia. | Au | Au . .
LT3005 CD3240 (37)(38) 13 16x25 4-5 2.75x3.75 | 2.75x3.75 | Au Au * *
LT4217 | CD6150 (37)(38) 13 16x25 4-5 2.75x3.75|2.75x3.75| Au | Au . .
LT4700 CD3660 (37)(38) 15 17x17 4-5 1.5 dia. 1.5 dia. Au Au * *
LT5217 CD4880 (37)(38) 13 16x25 4-5 2.75x3.75| 2.75x3.75 | Au Au * *
LT5817 | CD5680 (37)(38) 14 22x22 4-5 36dia. | 3.6dia. | Au | Au i .
MM4049 | MMC4049 3 12x22 4-8 4x4 4x4 Al Au . . ‘
MRF2369 | MRFC2369 9 15x16 4-8 22x22 | 22x22 | Au | Au ¢ . .

MRF559 | MRFCS59 5 15x24 4-8 35dia. | 2.16x4 | Au | Au N : .

MRF544 | MRFC544 10 34x27 4-8 3x4 3x4 Au | Au . . ‘
MRF545 | MRFC545 10 34x27 4-8 3x4 3x4 Au | Au . . .

MRF201 | MRFC901 12 15x15 4-8 4.0x2.6 4.0x2.6 Au Au * * *

MRF904 | MRFCS04 12 15x15 4-8 4.0x2.6 4.0x2.6 Au Au * * *

Sampies availeble upon request, contact the Motorola Sales Office. *Available Packaging

{37) To order CHIP mounted on a heatspreader, change prefix to “CH."
(38) To order high reliability chip with SEM qualifications and lot accepiance per MIL-STD-750 and 883, change prefix to “HD" or "HH" for die alone or die
on .

P P Y

Storage and Handling Information

it is recommended that all Motorola die be stored at room Special Electro-Static Discharge (ESD) precautions should
temperature in an inert environment after removal of the seal be taken to avoid damaging the chips. Motorola recommends
from the original shipping package. storage in the original ESD shipping package.

MOTOROLA RF DEVICE DATA
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MOTOROLA

m SEMICONDUCTOR —
TECHNICAL DATA

Advance Information | ACR900-30E
The RF Line

Linear Power Amplifier

.. specifically designed for cellular radio base station applications. This solid state, high 30 W — 890-860 MHz
power amplifier incorporates microstrip technalogy and utilizes discrete power transis- LINEAR
tors with gold metallization and diffused emitter ballast resistors for enhanced reliability POWER AMPLIFIER

and ruggedness.
Custom versions with modified electrical and mechanical specifications are available
upon request.

® 890-360 MHz <
®30W— Pout
® 25V Ve

® 18 dB Gain 1}
® Class AB

CASE 389J-02, STYLE 1

{ACR)
MAXIMUM RATINGS
Rating Symbol Velue Unit
Collector Voltage Supply Vee 30 Vde
Operating Temperature Range (Note 1) Tc -20to +100 °C
Storage Temperature Range Tstg -40 to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C, 50 2 system, Vcc = 25 V unless otherwise noted)
Characteristic Symbo! Min Typ Max Unit
Bandwidth BW 830 - S60 MHz
Power Gain (Poyt = 30 W, f = 860 MHz) Gp 18 —_ - dB
Supply Current (Pt = 30 W) Icc — 3 - A
Input Return Loss (Pgyp = 30 W) IRL 15 20 - dB
Efficiency (Poyt = 30 W, f = 860 MHz) L] - 40 -_ %
Output Return Loss {(Pgyt = 30 W) ORL 15 20 - dB
Load Mismatch ' No d dation in power outp
{Poyt = 30 W, f = 960 MHz, Load VSWR = 5:1, All Phase Angles) hd
Note 1. Case Temperature is measured at baso plate.
This d ins infi ion on a new prod Specifications and information herein are subject to change without notice.

. __________________________________________________________________________]
MOTOROLA RF DEVICE DATA
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MOTORO
(] SEMICONDUCTOR )

TECHNICAL DATA
The RF Line AMR175-60
- - -
Linear Power Amplifier
. . specifically designed for VHF land mobile base station applications. Microstrip design
combined with the use of the most modern bipolar RF power transistor technology
assures a reliable, cost effective complete power amplifier. 80 W — 145-175 MHz
y " } N o . LINEAR
Custom versions with modified electrical and mechanica! specifications are available
POWER AMPLIFIER
upon request.
® 145-175 MHz
® 80 W — Poyt
® 28V —Vce
e Class AB
CASE 383K-01, STYLE 1
(AMR)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector Voltage Supply vee 30 Vde
Operating Temperature Range (Note 1) Tc -20to +70 °C
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢c = 70°C, 50 Q2 system, V¢ = 28 V unless otherwise noted)
Characteristic Symbo! Min Typ Max Unit
Bandwidth BW 145 -_— 175 MHz
Power Gain (Poyt = 60 W, f = 175 MHz2) Gp 10 - - dB
Supply Current (Pgyt = 60 W) tce - 4.2 —_ A
Input Return Loss (Pgyt = 60 W) IRL 10 12 _ dB
Load Mismatch ' -
{Poyt = B0 W, f = 175 MHz, Load VSWR = 20:1, All Phase Angles) No degradation in power output
Gain Flatness (Poyy = 60 W, BW = 145-175 MHz) Ge - — | «1 | a8

Noto 1. Case Temporature is measured at base plate.

.
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MOTOROLA
m SEMICONDUCTOR —

TECHNICAL DATA
The RF Line ANMR225-60
- - -
Linear Power Amplifier
.. specifically designed for high VHF band land mobile base station applications.
Microstrip design combined with the use of the most modern bipolar RF power transis- 60 W — 180-225 MHz
tor technology assures a reliable, cost effective complete power amplifier. LINEAR
Custom versions with modified electrical and mechanical specifications are available POWER AMPLIFIER
upon request.
® 180-225 MHz
® 60 W — Pgyt
® 28V —Vcc
® Class AB
CASE 389K-01, STYLE 1
{AMR)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector Voltage Supply Vee 30 Vde
Operating Temperature Range (Note 1) Tc ~20to +90 °C
Storage Temperature Range Tsig ~40 to +100 °C
ELECTRICAL CHARACTERISTICS (T¢c = 70°C, 50  system, Vo = 28 V unless otherwise noted)

: Characteristic Symbol Min Typ Max Unit
Bandwidth BW 180 - 225 MHz
Power Gain (Pg;t = 60 W, f = 225 MHz) Gp 10 - - ds
Supply Current {Poyt = 60 W) Icc - 4.2 - A
Input Return Loss (Pgyt = 60 W) IRL 10 12 - dB
Load Mismatch [ ;

(Pout = 60 W, f = 225 MHz, Load VSWR = 20:1, All Phase Anglas) No degradation in power output
Gain Flatness (Pout = 60 W, BW = 180-225 MHz) Gr - | - =125 d8

Note 1. Case Temperature is measured at base plate.

A
MOTOROLA RF DEVICE DATA
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MOTOROLA

m SEMICONDUCTOR —
TECHNICAL DATA

The RF Line - AMR440-60
Linear Power Amplifier |

. specifically designed for high UHF land mobile base station-applications. Microstrip -
deszgn combined with the use of the most modern bipolar RF power transistor technot- .
ogy assures a reliable, cost effective complete power amplifier.

Custom versions with modified electrical and mechanical specifications are avallable
upon request.

® 400-440 MHz
® 60 W — Poyt
® 28V —Vee
o Class AB

60 W — 400-440 MHz
LINEAR
POWER AMPLIFIER

CASE 383L-02, STYLE 1

{AMR)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector Voltage Supply Vee 30 Vde
Operating Temperature Range (Note 1) TC -20to +70 °c
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (T = 70°C, 50 £ system, Vcc = 28 V unless otherwise noted)
Characteristic Symbol Min - . Typ Max Unit
Bandwidth BW 400 -_ 440 MHz
Power Gain (Poyt = 60 W, f = 440 MHz) Gp ? - = dB
Supply Current (Pgyt = 60 W) Icc - 4.5 - A
Input Return Loss (Pgyt = 60 W) IRL 10 12 - dB
Lo(?’:xis-m&;ccv f = 440 MHz, Load VSWR = 20:1, All Phase Angles) v No degradation in power output
Gain Flatness (Pgyt = 60 W, BW = 400-440 MHz) Ge — - =05 dB

Note 1. Case Temperature is measured at base plate.

|
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MOTOROLA

m SEMICONDUCTOR _
TECHNICAL DATA

The RF Line AMR470-60
Linear Power Amplifier

... specifically designed for UHF land mobile base station applications. Microstrip
design combined with the use of the most medern bipolar RF power transistor technol-
ogy assures a reliable, cost effective complete power amplifier. Gow _ual:g;;m MHz
Custom versions with modified electrical and mechanical specifications are available POWER AMPLIFIER
upon request.
® 440-470 MHz
® 60 W— Poyt
® 28V —Vce
® Class AB

CASE 389L-02, STYLE 1

(AMR)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector Voitage Supply vce 30 Vde
Operating Temperature Range (Note 1) Tc —-20to +70 °C
Storage Temperature Range Tstg -40 to +100 °c
ELECTRICAL CHARACTERISTICS (T¢ = 70°C, 50 Q system, Vcc = 28 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Bandwidth BW 440 -_ 470 MHz
Power Gain (Pgyt = 60 W, f = 470 MHz) Gp 7 — — dB
Supply Current (Pgyt = 60 W) Icc — 45 - A
Input Return Loss (Poyt = 60 W, BW = 440-470 MHz) IRL 10 12 -— d8
Lﬂ:wiimgc\'/‘v.f = 470 MHz, Load VSWR = 20:1, All Phase Angles) Y No degradation in powar output
Gain Flatness (Pgyt = 60 W, BW = 440-470 MHz) Gy - - +05 dB

Note 1. Case Tempersature is moasurod st base plate.

|
MOTOROLA RF.DEVICE DATA
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MOTOROLA
E SEMICONDUCTOR I
TECHNICAL DATA

The RF Line AMR900-60
Linear Power Amplifier

.. designed for cellular radio base station applications in the 860-900 MHz frequency

range. This solid state, Class B amplifier incorporates microstrip circuit technology and 60 W — 800-860 MHz
linear push-pull transistors to provide a complete broadband, linear amplifier operating LINEAR
from a supply voltage of 24 volts. POWER AMPLIFIER

¢ Wide Bandwidth 800-860 MHz (without retuning)
¢ 50 Ohm Input/Output Impedance
® Specified 24 Volt Characteristics:
Output Power — 60 Watts a4
Power Gain — 7 dB Typ
© Gold Metallized Push-Pull Transistors Give Broadband Performance and Excellent

Reliability \

CASE 389B-02, STYLE 2

(AMR)
MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage vee 25 Vdc
Supply Current Icc 6 Adc
Storage Temperature Range Tstg -40to +100 °C
Operating Temperature Range Tc -20to +70 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C, Vgc = 24 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Supply Current (Voe = 24V, Poy = 50 W) Icc - 4 -_— mA
Power Gain {f = 800-860 MHz, Praf = 50 W) Gp - 7 - dB
Bandwidth {Conti without r ing) BW 800 — 960 MHz
Source/l.oad Return Loss Ry - - 20 dB
Input/Output Return Loss {f = 860-960 MHz) IRUVORL 10 15 - dB
Load Mismatch ¢ No Degradation
(Pout = 50 W, f = 960 MHz, Load VSWR = 5:1 Typ) in Performance

Note 1. Case Temperature is measured at base plate.

MOTOROLA RF DEVICE DATA
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AMRS00-60
TYPICAL CHARACTERISTICS

Voo = 24V Pin = 10W

Ve = 24V 960 MHz § 60
£ g
= 40
g
5 o
= =
E / B %
o
.§ 20
[-%
i 0
0 13 n 15 800 850 900 950
Pin. INPUT POWER (W) f, FREQUENCY (MHz}
Figure 1. Output Power versus Input Power Figure 2. Output Power versus Frequency
Voo = 4V Poyt = 55W Voo = 24V Pout = 55W
.‘o g
w 60
£ 9 — % / é
[
2 =
5 =
= 73
s 8w
&
0 ]
800 850 900 $50 800 850 900 950
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AMR900-60

RF CIRCUIT BOARD
- COMPONENTS- Case QCINSPECTION - ;

CONNECTOR FIXATION OF CIRCUIT BOARD

QC INSPECTION L MOUNTING OF CONNECTION 41, J2, J1, J'2)

BONDING OF PASSIVE COMPONENTS
ON RF CIRCUIT BOARD

DC BIAS i COMPONENT
CIRCUIT BOARD

QC INSPECTION QC INSPECTION
FIXATION OF DC BIAS CIRCUIT BOARD

v
RF TRANSISTOR DCEAS
CIRCUIT ASSEMBLY
QC INSPECTION PLACEMENT OF RF TRANSISTORS
LEAD LADY SURVEILLANCE

SAGE COUPLER

RF LOAD — PLACEMENT AND BONDING OF COUPLERS
COMPONENT 3dB COUPLERS A

RF LOAD MOUNT

RF LOAD ASSEMBLY PRE TEST

TEST CONNECTORS lJ'i. J2)
REMOVAL

BONDING OF COUPLERS
BONDING OF RF LOADS

TEST

QC VISUAL
NOTE 1: BURN-IN CONDITIONS fslézNN%iTlsotS/- {QA)
SUPPLY VOLTAGE = 265 VOLTS

BASE PLATE TEMPERATURE: 70°C FINAL TEST
ENDURANCE TEST = 48 HOURS
PACKING

MARKING
FINAL QC

STORES

Figure 5. Manufacturing Flow Chart Operation
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MOTOROLA
m SEMICONDUCTOR I

TECHNICAL DATA
Advance Information AMR900-60A
The RF Line
Linear Power Ampllfler
. . specifically designed for cellular radio cell enhancer applications. This solid state, 30 W — 800-3860 MHz
high power amplifier incorporates microstrip technology and utilizes discrete power : LINEAR
transistors with gold metallization and diffused emitter ballast resistors for enhanced POWER AMPLIFIER
reliability and ruggedness.
Custom versions with modified electrical and mechanical specifications are available
upon request. ~
©® 800-960 MHz 2
® 30 W—Pout
® 26 V—Vce
® 10 dB Gain, Class A \
MAXIMUM RATINGS
Rating Symbol Value Unit CASE 389B-02, STYLE 2
Collector Voltage Supply Vee 27 Vde (AMR)
Operating Temperature Range (Note 1) Tc —-20to +70 °c
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (T = 50°C, 50 2 system, VCC = 26 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Bandwidth 8w 800 _ 960 MHz
Power Gain {Poyy = 30 W, f = 860 MHz) Gp 10 n - dB
Power Cutput @ 1 dB Gain Compression Pout{1 dB) 25 28 —_ w
{Reference to Poyr = 30 W, f = 360 MHz)
Supply Current (Pgyp = 20 W) Icc - 3.6 - A
Input Return Loss (Poyt = 30 W) IRL 15 _ - dB
Qutput Return Loss (Pgyt = 30 W) ORL 15 —_ -_ dB
Load Mismatch (4
{Poyt = 20 W PEP, f = 860 MHz, Load VSWR = co: 1 No degradation in power output
All Phase Angles)
Intermodulation Distortion — 2 tones IMD — - -30 dB
(Pout PEP = 27 W, f = 860 MHz, Af = 1.6 MHz, Ic = 3.6 A)

Note 1. Case Temperature is measured at base plate.

.
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AMR900-60A
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01— 1=36A — g p
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= - IMD (dB) 850 MHz MD T E
-4 /}?x 1] . = / 1 Tone @ 960 MHz
val - L 10 7 Voo = %6V —
—50 7% IMD (dB) 960 MHz At I= lslMHz . I=35A
[ R : _ J l
—60 1 1 1 L1 1 0
0 10 2 3 40 50 60 0 1 2 3 4
OUTPUT POWER (W PEP] = Pyyq (2 TONES) X 2 Pin, INPUT POWER (W)
Figure 1. IMD versus Output Power Figure 2. Output Power versus Input Power
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MOTO

ROLA
EE SENMICOND U C T O R 50—
TECHNICAL DATA

The RF Line ATV5030
Linear Power Amplifier ‘

... a solid state Class A amplifier specifically designed for TV transposers and tra smit
ters. This amplifier incorporates microstrip technology and discrete linear push-pull

transistors with gold metallization and diffused emitter ballast resistors to enhance rug- 20 W — 470-860 MHz
gedness and reliability. i POWE%I\EI:gLIFIER
* 470-860 MHz .

® 20W — Poyy

e 265V —Vcc

e 8.5 dB Typ Gain, Class A

3

CASE 383B-02, STYLE 1

(AMR)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector Voltage Supply Vee 27 vdc
Supply Current Icc 4 Adc
Operating Temperature Range (Note 1) Tc -20to +70 °C
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C, 50 Q2 system, Vcc = 26.5 V unless otherwise noted)
Charzacteristic Symbol Min Typ Max Unit
Bandwidth BW 470 - 860 MHz
Power Gain (Prgf = 20 W, 3 tones) Gp 75 8.5 — dB
Power Output @ 1 dB Gain Compression Pout(1 dB) 25 28 —_— w
(Reference to Poyt = 20 W)
Supply Current (Pgyt = 20 W) fce - 38 - A
Input Return Loss {Pgyt = 20 W) IRL 15 - - dB
Output Return Loss (Poyt = 20 W) ORL 15 - — dB
Load Mismatch 4
{Pref = 20 W, 3 tones, f = 860 MHz, Load VSWR = oo:1, No degradation in power outp
All Phase Angles)
Gain Flatness (Prgf = 20 W, 3 tones, BW = 470 to 860 MHz) Gy - +0.5 =08 [ ;]
Intermodulation Distortion — 3 tones IMD4 - -52 -51 dB
(f = 860 MHz, VGE = 255V, Prof = 20 W,
Vision Carrier = —7 dB, Sound Carrier = -8 dB,
Sideband Signal = — 16 dB, Specification TV05001)
Intermodulation Distortion (IDEM) IMD2 - -565 ~-54 dB
{f = 860 MHz, VCE = 25.5 V, Prgf = 20 W,
Vision Carrier = - 10 dB, Sound Carrier = —8 dB,
Sideband Signal = —16 dB)

Notes: 1. Case Temperature is measured at base plate.

/|
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ATV5030

TYPICAL CHARACTERISTICS
105
- 5 B-%
L 2|, g )
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N 15 = -6 T T
w « \\—\/
g . E Pref = 0W
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500 600 - 700 800 860 . 500 600 700 800 860
f, FREQUENCY (MHz) f, FREQUENCY (MHz2)
Figure 1. Small-Signal « § » Parameter Magnitude Figure 2. Intermodulation versus Frequency
versus Frequency
* 3 tones test method:
IMD1: Vision carrier — 8 dB, sound carrier — 7 dB
Sideband signal — 16 dB; Zero dB corresponds
to pezk sync level.
IMD2: Vision carrier — 8 dB, sound carrier — 10 dB
Sideband signal — 16 dB; Zero corresponds to
reference level.
@ T T
N -8dB
- / b -1 L '
5 N \ —16 i:s
% » _-»
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E 5 =
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3 3
= -5
10 -60 4
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f, FREQUENCY (MHz} ' . : Af, FREQUENCY {MHz)
Figure 3. Output Power at 1 dB Gain Compression Figure 4. Relative Leve! versus Frequency

versus Frequency
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ATV5030

CASE
COMPONENTS
CONNECTOR
QC INSPECTION
DC BIAS COMPONENT
CIRCUIT BOARD
QC INSPECTION QC INSPECTION
\J
RF TRANSISTOR DC BIAS
CIRCUIT ASSEMBLY
QC INSPECTION
SAGE COUPLER
RF LOAD
COMPONENT 3.dB COUPLERS
RF LOAD ASSEMBLY

NOTE 1: BURN-IN CONDITIONS
SUPPLY VOLTAGE = 26.5 VOLTS
BASE PLATE TEMPERATURE: 70°C
ENDURANCE TEST = 48 HOURS

RF CIRCUIT BOARD

QC INSPECTION

FIXATION OF CIRCUIT BOARD

MOUNTING OF CONNECTION {11, 42, J'1, J'2)

BONDING OF PASSIVE COMPONENTS
ON RF CIRCUIT BOARD

FIXATION OF DC BIAS CIRCUIT BOARD

PLACEMENT OF RF TRANSISTORS
LEAD LADY SURVEILLANCE

PLACEMENT AND BONDING OF COUPLERS

RF LOAD MOUNT

PRE TEST

TEST CONNECTORS (J1,J'2)
REMOVAL

BONDING OF COUPLERS

BONDING OF RF LOADS

TEST

QC VISUAL

BURN iN 100% (QA)
(SEE NOTE 1)

FINAL TEST
PACKING

MARKING
FINAL @C

STORES

Figure 5. Manufacturing Flow Chart Operation
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MOTOROLA |
m SEMICONDUCTOR I
TECHNICAL DATA '

The RF Line ATV5090B

Linear Power Amplifier

... a solid state Class AB amplifier specifically designed for TV transposers and trans- 80 W — 470-860 MHz
mitters. This amplifier incorporates microstrip technology and discrete linear push-pull LINEAR
transistors with gold metallization and diffused emitter ballast resistors to enhance rug- POWER AMPLIFIER

gedness and reliability.

® 470-860 MHz

® 80 W — Pgyt

® 28V —Vce

® 7 dB Min. Gain, Class AB

CASE 383N-01, STYLE 1

MAXIMUM RATINGS )
Rating Symbol Value Unit
Collector Voltage Supply Vee 29 Vdc
Supply Current Ice 9 Adc
Source and Load VSWR (50 0 REF.) VSWRg, | 1.20:1 -
Operating Temperature Range (Note 1) Tc -20to +70 °C
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, 50 Q1 system, VcC = 28 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Bandwidth BW 470 - 860 MHz
Power Gain (Pg,y = 90 W, CW) Gp 7 — — dB
Efficiency n 40 —_ -_ %
Power Output @ 1 dB Gain Compression Pout{1 dB) 20 - — w
Input Return Loss (Pgyt = 20 W) IRL 15 - - dB
Load Mismatch &
{Prof = S0 W, 3 tones, f = 860 MHz, Load VSWR = 3:1, No degradation in power output
All Phase Angles)
Gain Ripple {Pgyt = 80 W, CW, BW = 470 to 860 MHz) Gy - - =15 dB

Note: 1. Case Temperatura is measured at base plate — on RF transistor flange.
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MOTOR
m SEMICONDUCTOR ]
TECHNICAL DATA

The RF Line ATV6031

Linear Power Amplifier

.. a solid state Class A amplifier specifically designed for TV transposers and transmit- 20 W — 470-860 MHz
ters. This amplifier incorporates microstrip technology and discrete linear push-pull LINEAR
transistors with gold metallization and diffused emitter ballast resistors to enhance rug- POWER AMPLIFIER

gedness and reliability.

® 470-860 MHz
®20W— Pout
® 265V —Vcc
® 10.5 dB Min. Gain, Class A

CASE 388B-02, STYLE 1

(ATV)
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector Voltage Supply Vee 27 Vdc
Supply Current Icc 4 Adc
Source and Load VSWR (50 Q REF.) VSWRg L 1.2
Operating Temperature Range (Note 1) Te -20to +70 °C
Storage Temperature Range Tsig —-40to +100 °C
ELECTRICAL CHARACTERISTICS (Tc = 50°C, 50 Q2 system, Vcc = 26.5 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Bandwidth ’ BW 470 —_ 860 MHz
Power Gain {Pgyy = 20 W, CW) Gp 105 — - dB
Power Output @ 1 dB Gain Compression Pout(1 dB) 25 28 — w
Supply Current (Pgyy = 20 W) Icc — - 3.6 A
Input Return Loss (Poyr = 20 W) IRL 15 - - dB
Load Mismatch ¢
(Pout = 20 W, CW, f = 860 MHz, Load VSWR = 1, No degradation in power output
All Phase Angles)
Gain Ripple (Poyt = 20 W, CW, BW = 470 to 860 MHz) Gy - =05 =1 dB
Intermedulation Distortion — 3 tones IMD4 - - -50 dB
(f = 860 MHz, VCE = 255V, Prgf = 20 W,
Vision Carrier = —8 dB, Sound Carrier = -7 dB,
Sideband Signal = - 16 dB, Specification TV05001)
Intermodulation Distortion (IDEM) IMD2 - - -53 dB
(f = 860 MHz, VCE = 255V, Prgf = 20 W,
Vision Carrier = -8 dB, Sound Carrier = —10 dB,
Sideband Signal = ~16 dB)

Note: 1. Case Temperature is measured at base plate — on RF transistor flange.

-
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MOTOROLA

m SEMICONDUCTOR ——————————————————
TECHNICAL DATA

Advance Information ATV7050
The RF Line

Linear Power Amplifier

.. a solid state Class A arhplifiar specifically designed for TV transposers and transmit- 30 W — 470-860 MHz
ters. This amplifier incorporates microstrip technology and discrete linear push-pull LINEAR
transistors with gold metallization and diffused emitter ballast resistors to enhance rug- POWER AMPLIFIER

gedness and reliability.

® 470-860 MHz
L ] 30 W -_— Pout . <>
® 255V —Vce <

¢ 8 dB Min Gain, Class A

CASE 383B-02, STYLE 1

(ATV)
MAXIMUM RATINGS
Rating Symbol Velue Unit
Coltector Voltage Supply ' Vee 265 Vdc
Supply Current Icc 6.5 Adc
Operating Temperature Range (Note 1) Tc -20to +60 °C
Storage Temperature Range Tstg —-40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C, 50 Q system, V¢ = 25.5 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Bandwidth ' BW 470 —_ 860 MHz
Power Gain (Prgf = 30 W, 3 tones) Gp 8 - 9.5 dB
Power Output @ 1 dB Gain Compression ' Pout(1 dB) 40 - - w
(Reference to Pgyt = 30 W)
Input Return Loss (Poyt = 30 W) IRL 15 - - dB
Output Return Loss {Pgyy = 30 W) ORL 15 - - dB
Load Mismatch " )
{Prgf = 22 W, 3 tones, f = 860 MHz, Load VSWR = co:1, No degradation in power output
All Phase Angles)
Gain Flatness (Pgef = 30 W, 3 tones, BW = 470 to 860 MHz) Gy |l = =05 *0.7 . dB
Intermodaulation Distortion — 3 tones IMD4 - -52 -51 dB
(f = 860 MHz, Vog = 25.5 V, Pref = 30 W,
Vision Carrier = —8 dB, Sound Carrier = -7 dB,
Sideband Signal = - 16 dB, Specification TV05001)
Intermodulation Distortion (IDEM) IMD2 - —-55 -54 dB
(f = 860 MHz, VCE = 255V, Prgf = 30 W,
Vision Carrier = —8 dB, Sound Cerrier = —10 dB,
Sideband Signal = ~16 dB)

Notes: 1. Case Temparature is measured at base plate.
This f ion on a new product. Specifications and information herein are subject to change without notice.

e ____________________________________________________]
MOTOROLA RF DEVICE DATA

5-17



ATV7050

TYPICAL CHARACTERISTICS
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Figure 3. Compression Gain versus Frequency
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Figure 2. Intermodulation versus Frequency
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3 TONES METHOD

IMD1 : Vislon cariier -8 dB
Sound carrfer -7 dB
Single band signal -16 dB

IMD2 : Vision carrier -8 dB
Sound carrier -10dB’
Single band signal -16 dB

0dB corresponds to Peak sync level

Figure 4. Peak Sync Level or Reference Level

MOTOROLA RF DEVICE DATA

5-18



MOTOROLA

m SEMICONDUCTOR I
TECHNICAL DATA

The RF Line ATV7060
Linear Power Amplifier

... a solid state Class A amplifier specifically designed for TV transposers and transmit- 40 W — 470-860 MHz
ters. This amplifier incorporates microstrip technology and discrete linear push-pull LINEAR
transistors with gold metallization and diffused emitter baflast resistors to enhance rug- POWER AMPLIFIER
gedness and reliability.

® 470-860 MHz

® 40 W — Poyt

® 265V —Vce

® 10 dB Min. Gain, Class A

CASE 389B-02, STYLE 1

(ATV)
MAXIMUM RATINGS
Rating Symbol Value Unit
Coilector Voltage Supply vVee 26 Vde
Supply Current lec 9.4 Adc
Source and Load VSWR (50 2 REF.) VSWRg, 1.2
Operating Temperature Range (Note 1} Tc -20to +70 °C
Storage Temperature Range Tsig -40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 50°C; 50 {2 system, Vcc = 26.5 V unless otherwise noted) )
Characteristic Symbol Min Typ Max Unit
Bandwidth BW 470 - 860 MHz
Power Gain {Poys = 40 W) Gp 10 - - dB
Power Output @ 1 dB Gain Compression Pout{1 dB) 55 — - w
Supply Current (Pgyp = 40 W) Icc - 38 -_ A
Input Return Loss (Pgyp = 40 W) IRL 15 — - dB
Load Mismatch ['4
{Pout = 40 W, CW, f = 860 MHz, Load VSWR = co:1, No degradation in power output
All Phase Angles}
Gain Flatness (Pgyp = 40 W, BW = 470 to 860 MHz) Gy —_ — 1.0 dB
Intermodulation Distortion — 3 tones IMD4 —_ - -51 dB
(f = 860 MHz, VCg = 25.5V, Prgf = 40 W,
Vision Carrier = -8 dB, Sound Carrier = -7 dB,
Sideband Signal = —16 dB, Specification TV05001)
Intermodulation Distortion (IDEM) IMD2 - - -54 dB
{f = 860 MHz, VCE = 255V, Prgf = 40 W,
Vision Carrier = -8 dB, Sound Carrier = —-10 dB,
Sideband Signal = —16 dB)

Note: 1. Case Temperature i3 measured at base plate — on RF transistor flange.
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MOTOROLA
m SEVMICONDUCTOR s s s )
TECHNICAL DATA

The RF Line CA901
VHF/UHF CATV Amplifier

. designed for broadband applications requiring low-distortion amplification. Specifi-
cally intended for CATV/MATV market requirements. These amplifiers feature ion-

implanted arsenic emitter transistors and an all gold metal system. 17 dB

e Specified Characteristics at Vo = 24V, Tg = 25°C: 40-860 MHz
Frequency Range — 40 to 860 MHz VHF/UHF
Power Gain — 17 dB Typ (@ f = 40 MHz CATV/IMATV
Noise Figure — 6.5 dB Typ @ f = 500 MHz AMPLIFIER

120 dBuV DIN45004B
e All Gold Metallization for Improved Reliability
® Superior Gain, Return Loss and DC Current Stability with Temperature

CASE 714P-01, STYLE 2

(CA)
MAXIMUM RATINGS
Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +14 dBm
DC Supply Voltage Vee 26 Vde
Operating Case Temperature Range Tc —20t0 +100 C
Storage Temperature Range Tstg —40 to +100 *C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vee = 24V, 75 () 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 17.5 dB
Slope (40-860 MHz) s 0.2 0.8 1.4 dB
Gain Flatness -— — — +0.3 dB
Return Loss — Input f = 40-100 MHz IRL 20 — — dB
f = 100-800 MHz 15 17 —
f = 800-860 MHz I 10 12 —
Return Loss — Qutput f = 40-100 MHz ORL 20 —_— — dB
f = 100-860 MHz 15 18 —_
Second Order Intermodulation Distortion IMD — — -60 dB
(Vout = +50 dBmV per ch.)
DIN45004B (f = 40-860 MHz. See Figure 1) f = 40-400 MHz DIN 121 —_ - dBuV
f = 400-860 MHz 120 — —_
Noise Figure f = 500 MHz NF —_ 6.5 7.5 dB
f = 860 MHz — 7.0 8.0
DC Current Ipc = 235 255 mA

- e TS S S Y M L L UVIOLE I L LS
MOTOROLA RF DEVICE DATA
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CA901

PIN CONFIGURATION
-60dB
2 3 4 5 & 7
) INPUT = s = = "l-" = ouTPUT
"N UpF o
. 2w '
6 MHz 12 MHz 6 MH2 < ;[ :l::
Figure 1. DIN45004B Test Figure 2. External Connections

L ____________________________________________________________|
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

CA2800

The RF Line

17dB

- - - -
Wideband Linear Amplifier 10-400 Mz
800 mWATT
.. designed for amplifier applications in 50 to 100 ohm systems requiring wide WIDEBAND
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability LINEAR AMPLIFIER

with temperature and linear amplification as a result of the push-pull circuit design.
® Specified Characteristics at Vgg = 24 V, Tg = 25°C:

Frequency Range — 10 to 400 MHz

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

Power Gain — 17 dB Typ @ f = 50 MHz

PEP — 400 mW Typ @ —32 dB IMD

Noise Figure — 8.5 dB Typ @ f = 300 MHz
® All Gold Metallization for Improved Reliability

CASE 714F-01, STYLE 1
[CA (POS. SUPPLY)]

MAXIMUM RATINGS CA2800
Rating Symbol Value Unit
DC Supply Voltage Vee 28 Vdc
RF Power Input Pin +16 dBm
Op g Case Temp e Range Tc -20to +S0 °C
Storage Temperature Range Tsl@ -40to +100 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Ve = 24 V, 50 ) system unless otherwise noted)
Characteristic Symbol Min Typ Max | Unit
Frequency Range BW 10 - 400 MHz
Gain Flatness {f = 30-300 MHz) - — — |05 d8
(f = 10-400 MHz) - - =1
Power Gain (f = 50 MHz) PG 16.25 17 17.75 | dB
Noise F!gure, Broadband (f = 60 MHz) NF -_— 5 -— dB
(f = 300 MHz) — 85 —
Power Output — 1 dB Compression {f = 200 MHz) Po1dB 800 _— - mw
Third Order Intercept (See Figure 11, f1 = 300 MHz) ITo — 44 —_ dBm
Input/Output VSWR (f = 10-400 MHz) VSWR — 21 — —
Second Harmonic Distortion dgo — | -66 - dB
{Tone at 10 mW, fay = 10-300 MHz}
Reverse Isolation {f = 10-400 MHz) - —_ 25 - dB
Peak Envelope Power PEP — 400 — mw
{Two Tone Distortion Test — See Figure 11)
{f = 10-300 MHz @ —32 dB IMD)
Supply Current Icc -— - 220 mA

]
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CA2800

TYPICAL CHARACTERISTICS
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Figure 8. Group Delay versus Frequency

Blased at 24 Volts T = 25°C _Zo = 50Q
Frogquency S11 S21 $12 S22
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang
10 8.3 19.3 16.3 145 -24.2 -185 9.7 36.5
100 122 21.0 16.8 -64.5 -23.8 135 131 ‘293
200 2.1 28.8 17.2 136 23.6 83 -22.0 30.0
300 124 394 17.0 145 -24.6 27 -12.1 1.7
400 1.0 17.6 16.2 63.1 27.0 34 83 75
Magnitude in dB, Phase Angle in degrees.
Figure 9. S-Parameters
Po
IMD
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g

Figure 10. Functional Schematic
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Flgure 11. Intermodulation Test
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MOTORO
] SEMICONDUCTOR R
TECHNICAL DATA

CA2810C
The RF Line - CA2810CH

Wideband Linear Amplifiers

. designed for amphf er applications in 50 to 160 ohm systems requiring wide 33 dB
bandwidth low noise and low distortion. This hybrid provides excellent gain stability 10-350 MHz
with temperature and linear amplification as a result of the push-pull circuit design. 800 mWATT
o Specified Characteristics at Voc = 24V, T = 25°C: WIDEBAND
o Frequency Range — 10 to 350 MHz * LINEAR AMPLIFIERS

Output Power — 800 mW Typ @ 1 dB Compression, f = 200 MHz
Power Gain — 33dB @ f = 50 MHz
PEP — 400 mW Typ @ —32 dB IMD
Noise Figure — 8 dB Max @ f = 300 MHz
o All Gold Metallization for Improved Reliability

MAXIMUM RATINGS
Rating Symbol Value Unit
- . CASE 714F-01, STYLE 1
DC Supply Vottage Vee 28 Vdc [CA (POS. SUPPLY)]
RF Power Input Pin +5 dBm CA2810C
Operating Case Temp Range Tc —20to +90 °C
Storage Temperature Range Tstg -40 to +100 °C
ELECTRICAL CHARACTERISTICS (T = 25°C, Ve = 24V, 50 £ system unless otherwise noted) M
Characteristic Symbo! | Min | Typ | Max | Unit , il ik 1l
Frequency Range ) ' BW 10 —_ 350 | MHz
Gain Flatness (f = 30-300 MHz) - — - =1 dB CASE 82?;:;’, STYLE1
(f = 10-350 MHz) —_ — | =15 CA2810CH
Power Gain (f = 50 MHz) i ' PG 32 33 34 dB
Noise Figure, Broadband (f = 60 MHz) NF - 456 - dB
{f = 300 MHz2) —_ _— 8

Power Output — 1 dB Compression {f = 200 MHz) Po1dB 800 — — mwW
Third Order Intercept (See Figure 11, f = 300 MHz2) ITO - 43 —_ dBm
Input/Cutput VSWR (f = 10-350 MHz) VSWR - 2:1 _ _—
Second Harmonic Distortion dgo — | -66 — d8

(Tone at 10 mW, fay = 10-300 MHz)
Reverse Isolation (f = 10-350 MHz)} - | = 40 - dB
Peak Envelope Power PEP - 400 — mw

(Two Tone Distortion Test — See Figure 11)

{f = 10-300 MHz @ —32 dB IMD)
Supply Current Icc —_ — 330 mA

T
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CA2810C, CA2810CH

TYPICAL CHARACTERISTICS
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CA2810C, CA2810CH
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

CA2813C
The RF Line ‘ CA2813CH

Wideband Linear Amplifiers

. . . designed for amplifier applications in 60 to 100 ohm systems requiring wide : 34 dB

bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 40-300 MHz

with temperature and linear amplification as a result of the push-pull circuit design. 160 mWATT

® Specified Characteristics at Ve = 15V, Tg = 25°C: WIDEBAND
Frequency Range — 40 to 300 MHz LINEAR AMPLIFIERS

Output Power — 160 mW Typ @ 1 dB Compression, f = 300 MHz

Power Gain — 34 dB Typ @ f = 50 MHz

PEP — 150 mW Typ @ —-32 dB IMD

Noise Figure — 5 dB Typ @ f = 300 MHz
® All Gold Metallization for Improved Reliability
® Designed for 15 V Operation, Low Power Consumption : s
® Low VSWR for 75 Ohm System

MAXIMUM RATINGS CASE 714F-01, STYLE 1
[CA (POS. SUPPLY)]
Rating Symbol Value Unit CA2813C
DBC Supply Voltage Vce 28 Vde
RF Power Input Pin +5 dBm

Operating Case Temperature Range Tc —20to +90 °C
Storage Temperature Range . Tstg -40to +100 °C J
il

ELECTRICAL CHARACTERISTICS (T¢ = 25°C, V¢c = 15 V, 50 Q2 system unless otherwise noted) 1l |

Characteristic Symbol Min Typ Max | Unit CASE 826-01, STYLE 1
Frequency Range BW 40 - 300 MHz (SIP)
Gain Flatness {f = 40-300 MHz) — — |+075 |+1.25 | B CA2813CH
Power Gain {f = 50 MHz) PG 33 34 35 dB
Noise Figure, Broadband (f = 50 MHz) NF - 35 45 dB
(f = 300 MHz2) — 5 [}

Power Qutput — 1 dB Compression {f = 300 MHz) Po1dB - 160 — mw
Third Order Intercept (See Figure 11, f; = 300 MHz)|  ITO 38 | 201 | — | dBm
Input/Cutput VSWR {f = 40-300 MHz) VSWR —_ 1.2:1 - —_
Second Harmonic Distortion dso — | -50 — dB

{Tone at 10 mW, fay = 300 MHz)
Reverse Isolation (f = 40-300 MHz) — — 40 _ dB
Peak Envelope Power : PEP — 150 - mwW

{Two Tone Distortion Test — See Figure 11)

{f = 40-300 MHz @ -32 dB IMD)
Supply Current Icc 150 170 180 mA
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CA2813C, CA2813CH

TYPICAL CHARACTERISTICS
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CA2813C, CA2813CH
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

CA2818
The RF Line CA2818H

Wideband Linear Amplifiers

. . designed for amplifier applications in 50 to 100 ohm systems requiring wide 18.5 dB
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 1-200 MHz
with temperature and linear amplification as a result of the push-pull circuit design. %?,:)Dlggl'\“'l;l’
® Specified Characteristics at Voc = 24V, Tg = 25°C: LINEAR AMPLIFIERS

Frequency Range — 1 to 200 MHz
Qutput Power — 800 mW Typ @ 1 dB Compression, f = 200 MHz
Power Gain — 18.5 dB Typ @ f = 50 MHz
PEP — 800 mW Typ @ —32 dB IMD
Noise Figure — 5.5 dB Typ @ f = 150 MHz
ITO — 47 dBm Typ @ f = 150 MHz
¢ All Gold Metallization for Improved: Reliability
e Refer to CATV Equivalent Model CA2418 for 75 Ohm Performance Data

CASE 714F-01, STYLE 1

(CA)
CA2818
MAXIMUM RATINGS

Rating Symbol Value Unit M .
DC Supply Voltage Vee 28 Vdc | | | | | ‘
RF Power Input Pin +14 dBm CASE 82601, S"I'VLE 1
Operating Case Temperature Range TC -40to +100 °C {SIP)
Storage Temperature Range Tstg -55t0 +125 °C CA2818H

ELECTRICAL CHARACTERISTICS (Tc = 25°C, Vgc = 24 V, 50 2 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1 — 200 MHz
Gain Flatness f = 50-150 MHz — — +0.2 =0.5 dB
f = 1-200 MH2 - +0.5 =1
Power Gain (f = 50 MHz) - PG 17.75 185 18.25 dB
Noise Figura, Broadband f = 30 MHz NF - 4.5 6 dB
f = 150 MHz -_ 55 7
Power Output — 1 dB Compression (f = 150 MHz) Po 1d8 800 S00 - mwW
Third Order Intercept (See Figure 11, f3 = 160 MHz) ITO 44 47 - dBm
Input/Output VSWR (f = 1-200 MHz) VSWR — 1.7:1 2:1 -
Second Harmonic Distortion (Tone at 100 mW, fay = 1-200 MHz) dso -_ -60 -55 dB8
Reverse Isolation (f = 1-200 MHz) - - 25 — dB
Peak Envelope Power {Two Tone Distortion Test — See Figure 11) PEP 600 800 —_ mw
{f = 1-200 MHz @ —32 dB IMD)

Supply Current Icc 190 205 220 mA

-
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CA2818, CA2818H

" TYPICAL CHARACTERISTICS
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CA2818, CA2818H
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MOTOROLA
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.
e Specified Characteristics at Voc = 24V, T¢ = 25°C:

Frequency Range — 1 to 520 MHz

Output Power — 440 mW Typ @ 1 dB Compression, f = 1-520 MHz

Power Gain — 30 dB Typ @ f = 100 MHz

Noise Figure — 8.3 dB Typ @ f = 50 MHz
® All Gold Metallization for Improved Reliability
® Unconditional Stability Under All Mismatch Conditions

MAXIMUM RATINGS

E SEMICONDUCTOR mrmereessa s i s e e i S|

CA2820
CA2820H

30dB
1-520 MHz
440 mWATT
WIDEBAND
LINEAR AMPLIFIERS

CASE 714M-01, STYLE 2
(cA)
CA2820

Rating Symbol Value Unit |,”
DC Supply Voltage Vee 28 Vde 1l o
RF Power Input Pin +10 dBm
Operating Case Temperature Range TC —40 to +100 °c CASE 826-01, STYLE 4
Storage Temperature Range Tstg -55t0 +125 *C CS;ZLH
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vgc = 24 V, 50 () system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1 _ 520 MHz
Gain Flatness (f = 1-520 MHz) — — +0.8 *15 dB
Power Gain (f = 100 MHz) PG 29 30 31 dB
Noise Figure, Broadband f = 30 MHz NF — 6 8 dB

f = 500 MHz — 8.3 10
Power Output — 1 dB Compression (f = 1-520 MHz) Po 1dB 400 440 — mwW
Third Order Intercept (See Figure 10, fq = 520 MHz) ITO 35 37 -_ dBm
Input/Output VSWR Input VSWR — 1.5:1 2:1 —

Output —_ 1.8:1 2:1
Second Harmonic Distortion (Tone at 10 mW, fay = 1-520 MHz) dsg — —-55 —45 dB
Reverse Isolation (f = 1-520 MHz) - 49 52 — dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 10) PEP 300 400 — mW
(f = 1-520 MHz @ —32 dB IMD)

Supply Current Icc 300 330 360 mA
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CA2820, CA2820H

TYPICAL CHARACTERISTICS
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CA2820, CA2820H
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

CA2830
| CA2830H
The RF Line CA2833
Wideband Linear Amplifiers

... designed for amplifier applications in 50 to 100 ohm systems requiring wide 345 dB

bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 5$-200 MHz

with temperature and linear amplification as a result of the push-pull circuit design. 800 mWATT
WIDEBAND

® Specified Characteristics at Vo¢ = 24V, Tc = 25°C:
Frequency Range — 5 to 200 MHz
Output Power — 860 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 '
® All Gold Metallization for Improved Reliability
e Unconditiona! Stability Under All Load Conditions
MR .

LINEAR AMPLIFIERS

MAXIMUM RATINGS .- . CASE 714F-01, STYLE 1
: {CA)
. 7 Rating Symbol Value Unit CA2830
DC Supply Voltage Vee 28 vde
RF Power Input Pin +5 dBm

Operating Case Temperature Range Te -40 to +100 °C
Storage Temperature Range Tstg -551t0 +126 °C M
i

1l

ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Voc = 24 V, 50 0 system unlaess otherwise noted)

Characteristic Symbol Min Typ | Max | Unit

Frequency Range BW 5 - 200 MHz CASE 827'50':,‘) STYLE1
Gain Flatness (f = 5-200 MHz) — — |05 | =1 dB CA2830H
Power Gain (f = 100 MH2) PG 335 | 345 | 355 dB
Noise Figure, Broadband {f = 200 MHz) NF — 4.7 55 ds
Power Qutput — 1 dB Compression Po1gs | 630 | 800 =~ | mw

(f = 5-200 MHz)
Power Output — 1 dB Compression Po 1dB 1000 | 1260 - mwW

{f = 5-200 MHz, Vce = 28 V)
Third Order tntercept (See Figure 11, f1 = 200 MHz) ITO 44 46 - dBm . CASE 714G-01, STYLE 1
Input/Output VSWR (f = 5-200 MHz) VSWR — 15:1 | 21 — [CA, LOW PROFILE]
Second Harmonic Distortion dso — | -60 |-50 dB : CA2833

(Tone at 160 mW, fa = 150 MH2)
Peak Envelope Power PEP 600 800 - mw

(Two Tone Distortion Test — See Figure 1)

{f = 5-200 MHz @ —32 dB IMD)
Supply Current Icc 270 300 330 mA
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CA2830, CA2830H, CA2833

TYPICAL CHARACTERISTICS
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CA2830, CA2830H, CA2833
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Figure 9. S-Parameters
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MOTOROLA

mE SEMICONDUCTOR s s s S|
TECHNICAL DATA

CA2832
CA2832H

The RF Line

35.5 dB
Wideband Linear Amplifiers et
4 i o WIDEBAND
- .. designed for amplifier applications in 50 to 100 ohm systems requiring wide LINEAR AMPLIFIERS

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 Voc = 28V, 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 — 6 dB Typ @ f = 200 MHz
ITO — 47 dBm @ f = 200 MHz
® All Gold Metallization for Improved Reliability

® Output Power —2 W @ Ve = 28V CASE 714F-01, STYLE 1
e Unconditional Stability Under All Load Conditions (CA)
CA2832

MAXIMUM RATINGS

Rating Symbol Value Unit Mm
DC Supply Voltage vee 30 Vdc Tl l
RF Power Input Pin +5 dBm CASE 826-01, STYLE 1
Operating Case Temperature Range Tc -40to +90 °c (SIP)
Storage Temperature Range Tstg -5510 +125 °c LAZoaZY

ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vce = 28V, 50 () 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) Pg 34 355 37 dB
Noise Figure, Broadband (f = 200 MHz) NF — 6 7 dB
Power Output — 1 dB Compression (f = 1-200 MHz) Po 1dB 1260 1580 — mwW
Power Qutput — 1 dB Compression (f = 150 MHz) Po 1dB —-_ 2000 — mwW
Third Order Intercept (See Figure 11, f{ = 200 MHz) ITO 45 47 — dBm
Input/Output VSWR (f = 1-200 MHz) VSWR — 1.5:1 2:1 —
Second Harmonic Distortion {Tone at 100 mW, fay = 150 MHz) dgg —_ =70 - 60 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 11) PEP — 900 - mw
(f = 1-200 MHz @ —32 dB IMD)

Supply Current Icc 400 435 470 mA
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CA2832, CA2832H

TYPICAL CHARACTERISTICS
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CA2832, CA2832H
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Fraquency S11 s21 S12 S22
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MOTOROLA ,
m SEMICONDUCTOR I
TECHNICAL DATA

The RF Line CA2842H
- - - -
Wideband Linear Amplifiers
... designed for amplifier applications in 50 to 100 ohm systems requiring wide 22 dB
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 30-300 MHz
with temperature and linear amplification as a result of the push-pull circuit design. 1.2 WATTS
o Specified Characteristics at Vg = 24V, Tg = 25°C: WIDEBAND
Frequency Range — 30 to 300 MHz LINEAR AMPLIFIERS
Output Power — 1580 mW Typ @ 1 dB Compression, f = 200 MHz, Vcc = 28V
Power Gain — 22 dB Typ @ f = 100 MHz
PEP — 650 mW Typ @ —32 dB IMD
Noise Figure — 5 dB Typ @ f = 100 MHz
ITO — 46 dBm @ f = 300 MHz
e All Gold Metallization for Improved Reliability
® Unconditional Stability Under All Load Conditions
CASE 714F-01, STYLE 1
[CA (POS. SUPPLY)]
CA2842
MAXIMUM RATINGS
Rating Symbol Value Unit M
DC Supply Voltage Vee 28 Vdc q ] “”
RF Power Input ‘ Pin +14 dBm CASE 826-01, STYLE 1
Operating Case Temperature Range TC —40to +100 °C (SIP)
. CA2842H
Storage Temperature Range Tstg ~551t0 +125 °c
ELECTRICAL CHARACTERISTICS (Tc = 25°C, Vcc = 24 V, 50 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 30 - 300 MHz
Gain Flatness (f = 30-300 MHz2) — - +0.5 =1 dB
Power Gain (f = 100 MHz) PG 21 22 23 dB
Noise Figure, Broadband (f = 100 MHz) NF — 5 6 dB
Power Output — 1 dB Compression Po1dB 1260 1580 - mw
(f = 30-200 MHz, Vge = 28 V)
Power Qutput — 1 dB Compression Po1dB 630 800 . mw
(f = 200-300 MHz, Vcc = 28 V)
Third Order Intercept ITO 43 46 - dBm
{See Figure 10, f1 = 30-300 MHz)
input/Output VSWR  (f = 30-200 MHz) VSWR - - 131 -
(f = 200-300 MHz) —_ _ 1.5:1
Second Harmonic Distortion dgo - - -50 dB
(Tone at 100 mW, fo4 = 300 MHz)
Peak Envelope Power PEP 550 650 —_ mwW
{Two Tone Distortion Test — See Figure 10}
(f = 200 MHz @ -32 dB IMD)
Supply Current Ice 210 230 250 mA
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CA2842, CA2842H

TYPICAL CHARACTERISTICS
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CA2842, CA2842H
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Blased at 24 Volts

T = 25°C Zo = 500
Frequency S11 §21 s12 s22

(MHz) Mag Ang Mag Ang Mag Ang Mag Ang
10 -15.9 34.4 210 109 -26.3 -168 -18.9 39.0

50 -25.4 118 212 -33.1 -26.5 157 -24.2 134
100 328 78 214 72.7 265 128 -34.7 63.0
200 -19.7 97.7 21.4 148 270 734 19.4 85.0
300 21.8 100 214 128 -28.7 125 -184 100

Magnitude in dB, Phase Angle In degrees.

Figure 9. S-Parameters
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Figure 10. Intermodulation Test
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MOTOROLA

H SEMICONDUCTOR /5
TECHNICAL DATA

CA2850R
The RF Line CA2851R

Wideband Linear Amplifiers

- . . designed for amplifier applications in 50 to 100 chm systems requiring wide 175 dB
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 40-100 MHz
with temperature and linear amplification as a result of the push-pull circuit design. 320 mWATT

e Specified Characteristics at Vee = —19 V, Tg = 26°C: unsy[anﬁzgtms

Frequency Range — 40 to 100 MHz
Output Power — 320 mW Typ @ 1 dB Compression, f = 100 MHz

Power Gain — 17.5dB Typ @ f = 100 MHz
PEP — 300 mW Typ @ -32 dB IMD
Noise Figure —4.5dB Typ @ f = 70 MHz
® All Gold Metallization for Improved Reliability
® Low Power Consumption — Icc = 125 mA Typ @ Ve = - 19V
MAXIMUM RATINGS ..
Rating Symbol Vatue Unit CASE 714H-01, STYLE 1
DC Supply Voitage Vee -28 Vdce (cA)
RF Power tnput Pin +14 dBm CA2850R
Operating Case Temp e Range Tc -40to +100 °C
Storage Temperature Range Tstg -55to0 +125 °c
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Veg = - 19V, 50 2 system unless otherwise noted)
Characteristic Symbol Min Typ | Max | Unit
Frequency Range BwW 40 - 100 MHz
{} = — - =0. =0.2
Gain Flatness (f = 40-100 MHz) =01 | =0 dB CASE 714L-01, STYLE 1
Power Gain (f = 100 MHz) PG 17 175 18 dB {CA, LOW PROFILE)
Noise Figure, Broadband (f = 70 MHz) NF — | 45 5 dB CA2851R
Power Output — 1 dB Compression Po 1dB 250 320 - mw
(f = 40-100 MHz)
Third Order Intercept (See Figure 10, f1 = 70 MHz) ITo 37 - 40 - dBm
Input/Output VSWR (f = 40-100 MHz) VSWR -_ 1.2:1 | 1.3 -—
Second Harmonic Distortion dgo — | -40 — ds
(Tone at 250 mW, fa1y = 100 MHz)
Peak Envelope Power PEP 250 300 — mwW
{Two Tone Distortion Test — See Figure 10)
{f = 40-100 MHz @ —32 dB IMD)
Supply Current Icc 110 125 140 mA
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CA2850R, CA2851R

TYPICAL CHARACTERISTICS
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CA2850R, CA2851R
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{MHz2) Mag Ang Mag Ang Mag Ang Mag Ang
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MOTOROLA
m SEVIICONDUCTOR S o 0 i s i S
TECHNICAL DATA

CA2870
The RF Line CA2870H

Wideband Linear Amplifiers

... designed for amplifier applications in 50 to 100 ohm systems requiring wide 34 dB
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 20-400 MHz
with temperature and linear amplification as a result of the push-pull circuit design. 500 mWATT
Two B+ inputs, one for the preamplifier and one for the final stage, provide a conve- WIDEBAND
nient means of RF leveling by variation of the final stage B+ voltage. Although the LINEAR AMPLIFIERS

uncorrected flatness of this module is superb (0.5 dB typical), the leveling provisions
provide convenient means of correcting for the frequency response of succeeding stages
and injection of AM modulation.
o Specified Characteristics at Vgg = 24 V, Tg = 25°C:

Frequency Range — 20 to 400 MHz

Qutput Power — 500 mW Typ @ 1 dB Compression, f = 400 MHz

Power Gain — 34 dB Typ @ f = 100 MHz

PEP — 500 mW Typ @ —32 dB IMD

Noise Figure — 7.5 dB Typ @ f = 400 MHz
e All Gold Metallization for Improved Reliability

o Amplitude Leveling Provision CASE 714M-01, STYLE 1
(CA)
CA2870

MAXIMUM RATINGS

Rating Symbol Value Unit i |”| |
DC Supply Voltage Vee 28 Vde | | l
RF Power Input Pin +5 dBm CASE 826-01, STYLE 3
Operating Case Temperature Range Tc —40to +100 °C (SIP)
o CA2870H
] Storage Temperature Range Tstg —-55to +125 c
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vo = 24 V, 50 ) system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 20 —_ 400 MHz
Gain Flatness (f = 20-400 MHz) — - =0.56 =1 dB
Power Gain (f = 100 MHz) Pg 32.5 34 35.5 dB
Noise Figure, Broadband f = 30 MHz NF — 4.5 6 dB
f = 400 MHz - 15 8.5
Power Qutput — 1 dB Compression f = 2256 MHz Po1dB 800 850 — mw
f = 400 MHz 400 500 —
Third Order Intercept (See Figure 11, f1 = 300 MHz) ITO 42 45 = dBm
Input/Output VSWR (f = 20-400 MHz) Input VSWR —_ 1.6:1 21 —_
Output —_ 1.8:1 211
Second Harmonic Distortion (Tone at 100 mW, faly = 20-400 MHz) dsg — -562 —-45 dB
Reverse Isolation (f = 20-400 MHz) — 45 48 —_ dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 11) PEP 400 500 — mwW
(f = 20-400 MHz @ -32 dB IMD)
Supply Current lcc 270 300 330 mA
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CA2870, CA2870H

TYPICAL CHARACTERISTICS
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CA2870, CA2870H
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

_ | CA2875R
The RF Line ~

Wideband Linear Amplifier

- . . designed for amplifier applications in 50 to 100 ohm systems requiring wide 17.5 dB

bandwidth, low noise and low distortion. This hybrid provides excellent gain stabitity 40-100 MH2

with temperature and linear amplification as a result of the push-pull circuit design. 400 mWATT

® Specified Characteristics at Vo = —19V, T¢ = 25°C: WIDEBAND
Frequency Range — 40 to 100 MHz LINEAR AMPLIFIER

Output Power — 400 mW Typ @ 1 dB Compression, f = 1060 MHz
Power Gain — 17.5 dB Typ @ f = 100 MHz
PEP — 300 mW Typ @ —32 dB IMD
Noise Figure —4.5dB Typ @ f = 70 MHz
ITO—43dBm @ f = 70 MHz
® All Gold Metallization for Improved Reliability
® Specified for 75 Ohm Systems

MAXIMUM RATINGS
Rating Symbol Value Unit

DC Supply Voltage vee ~28 Vde CASE 7“:‘(:’::' STVLE1
RF Power Input Pin +14 dBm CA2875R
Operating Case Temperature Range Tc —401to +100 °C
Storage Temperature Range Ts‘g -55t0 +125 °C

ELECTRICAL CHARACTERISTICS (Tc = 25°C, Vec = — 19V, 75 © system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 100 MHz
Gain Flatness (f = 40-100 MHz) - — =0.1 =0.2 dB8
Power Gain (f = 100 MHz) PG 17 175 18 dB
Noise Figure, Broadband (f = 70 MHz) NF — 45 5 dB
Power Output — 1 dB Compression (f = 40-100 MHz) ! Po 1d8 315 400 —_ mwW
Third Order Intercept (See Figure 11, f1 = 70 MHz) ITO 42 43 - dBm
tnput/Output VSWR (f = 40-100 MH2) VSWR —_ _ 1.1 —_
Second Harmonic Distortion (Tone at 250 mW, fa = 100 MHz) dso —_ -40 - dB
Poak Envelope Power {Two Tone Distortion Test — See Figure 11) PEP 250 300 - mw
(f = 40-100 MHz @ ~32 dB IMD)

Supply Current Icc 140 185 170 mA

MOTOROCLA RF DEVICE DATA
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TYPICAL CHARACTERISTICS
150 15[ (Relative to Frequency Response &1 25°C
185 10
180, 05}
g = Y I
175 B iy meh R é 0
g TC = IZS'C ‘g' / /"
% 0 ::g%}g — 3 s
& —24V0LTS
185 fL= 1M -1.0
—3@PONTS { = 390MH Voo = —19V
—40°C
160 -15 +100°C ..l.....[...‘
0 3 70 105 140 175 210 245 0 30 60 90 120 150 180 210
I, FREQGUENCY (MHz) f, FREQUENCY (MHz)
Flguré 1. Power Gain versus' Frequenev Figure 2. Relative Power Gain versus Temperature
31.0 9.0
300 8.0
g 290 _ 70
e g
289 g g
E 2
g 270 g 5.0 v R
3 A=
! ¥ At
s 260 40 ArE
* T¢ = 5°C / T¢ = %C
o ]
— 24 VOLTS mmmmm e -
I |
0 35 70 105 140 175 210 25 0 35 70 105 140 175 210 245
1, FREQUENCY (WHz) 1, FREQUENCY (MHz)
Figure 3. 1 dB Gain Compression versus Voitage Figure 4. Noise Figure versus Voltage
520 340
500 — 320
%’ u.o* 300
E 450 g 28.0}
§ 440 & 26.0
g 420 — 20 Lo,
g
400 220
—~24VOLTS em =
L1
0 35 70 105 140 175 210 245 0 35 70 105 140 175 210 245
1, FREQUENCY (MHz) I, FREQUENCY (MHz)
Figure 5. Third Order Intercept versus Voltage Figure 6. Peak Envelope Power versus Voltage

|
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-55 5
g -60 Tc = 5°C 4
Sy A
=1
2 -85 ~VOUTS ~=mmmmcm= 3
Pog = +15¢8m
§ 70 g 2
>
a -75 S, - g 1
\."
.« 0
Voo = -9V
o= 25¢
-85 N -1
| -2
0 30 60 S0 120 150 180 210 0 35 70 105 140 175 210 245
fy, HARMONIC FREQUENCY (VHz) 1, FREQUENCY (Miz)
Figure 7. Second Harmonlc Distortion versus Voltage Figure 8. Group Delay versus Frequency
Biased at —19 Volts T=25°C 20 =75Q
Frequency S11 21 $12 §22
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang
40 -32.1 148 176 27.4 -24.2 161 -40.5 -31.1
50 327 20 176 -34.3 24.3 156 -39.4 -38.1
70 334 -16.0 178 -48.1 -24.3 147 -36.0 -57.2
90 -32.8 -27.0 175 -60.9 244 138 324 -76.7
100 -32.6 -34.0 175 8.0 245 133 -30.3 -87.7

Magnitude in ¢B, Phase Angle in degrees.

Figure 9. S-Parameters

Py ==---p-=————-p--——g———ees-—o——-

AT L] A

0 12 2024

Figure 10. Functional Schematic

1t0.= Po + 52 @40 > 6008

PEP = 4X Po @ IMD = -32dB

Figure 11. Intermodulation Test
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TECHNICAL DATA

CA4800

CA4800H
The RF Line

Wideband Linear Amplifiers

17 dB
10-1000 MHz
400 mWATT
... designed for amplifier applications in 50 to 100 ohm systems requiring wide WIDEBAND
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability LINEAR AMPLIFIERS

with temperature and linear amplification as a result of the push-pull circuit design.

e Specified Characteristics at Vgg = 24 V, Tg = 25°C:
Frequency Range — 10 to 1000 MHz
Qutput Power — 400 mW Typ @ 1 dB Compression, f = 500 MHz
Power Gain — 17 dB Typ @ f = 100 MHz
PEP — 320 mW Typ @ —32 dB IMD
Noise Figure — 6.5 dB Typ @ f = 500 MHz
ITO — 40 dBm Typ @ f = 1000 MHz
o All Gold Metallization for Improved Reliability

CASE 714P-01, STYLE 2
(CA)
CA4800

MAXIMUM RATINGS

Rating Symbol Value Unit | || |
DC Supply Voltage vee 28 Vdc gl [
RF Power Input Pin 14 dBm
CASE 826-01, STYLE 6
Operating Case Temperature Range Tc -55to0 +125 °C (SIP)
= + 9 CA4800H
Storage Temperature Range Tstg 40 to +100 c
ELECTRICAL CHARACTERISTICS (Tc = 25°C, Vg = 24 V, 50 2 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 10 — 1000 MHz
Gain Flatness (f = 10-1000 MHz) — _ =05 =1 dB
Power Gain (f = 100 MHz) Pg 16 17 18 dB
Noise Figure, Broadband f = 500 MHz NF — 6.5 8 dB
f = 1000 MHz _— 75 9
Power Output — 1 dB Compression (f = 500 MHz) Po 1dB 300 400 — mw
Third Order Intercept (See Figure 11, f; = 10-1000 MHz) ITO 38 40 — dBm
Input/Output VSWR f = 40-860 MHz VSWR - — A —
f = 10-1000 MHz = — 2.5:1

Second Harmonic Distortion (Pg = 100 mW, fay = 1000 MHz) dso = =50 -40 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 11) PEP == 320 — mw

(f = 500 MHz @ —32 dB IMD)
Supply Current Icc 200 220 240 mA
Intermodulation Distortion, 3 Tone IMD — -60 - dB

(Vision Carrier = —8 dB, Sound Carrier = —10 dB,

Sideband Signal = —17 dB. See Figure 12.

f = 860 MHz, PgynC = 200 mW)

MOTOROLA RF DEVICE DATA
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i TXPICAI. CHARACTERISTICS .
18 —— s —
Tc= Voo = 4V
ES b o
_ - Voo = 8Y
5" \* = g v 2o TR —
4V - +
% : / 5V L
1 AN 16 |4 L
: N 2 "I/ SN
, It
15 15
500 1000 500 1000
1, FREQUENCY (MHz) 1, FREQUENCY (MH2)
Figure 1. Frequency Response versus Voltage Figure 2. Frequency Response versus Temperature
8 / ‘
§ 7 - = — ///
. icC =
g . | — T |
— 5y —T
g I
¥ 5
Tc = %5°C
4
500 1000
1, FREQUENCY (MHz)
Figure 3. Noise Figure versus Frequency
§ 2 Voo = 28V _]
e 2V
% e il IS = ey
% < ] A }
; 7 5 A4V
e g a
L~ av 3 |
A I— S = 7 T -
L
a ( /./ 2 ,J/ LA
’é Tcl= 25:0 /
s 2] 1 . /] Vog = BV
500 1000 500 1000
1, FREQUENCY (MHz) 1, FREQUENCY (WHz)

Figure 4. 1 dB Compression versus Frequency Figure 5. Peak Envelope Power versus Frequency

g [ g
= -t Voo =8V ™
% 2 = N E
= %6V =~ L .
4 %
N AV NN Pyne = 150 MW
L~T22v e~ § Voo =24V
39 ~N— T¢c=25C .
g Z - ] i
S 3 N'\\\ -8 16 -7)
S Tc = &°C —
hia - (-8 —17 ~10)
e ] g L1
500 1000 500 1000
1, FREQUENCY (Mrz) 1, FREQUENCY (MHz)
Figure 6. Third Order Intercept versus Frequency Figure 7. Intermodulation Distortion versus Frequency
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-4 r——r—— 3 —
Py = 20d8m Voo = 4V
g | | ¢ =5¢ ¢ = 5
g oo+ 1 v
-5 - £ 2
: CTH LI g ~
2V //
g L~ o § 1.25
§ -6 7 T av
£ .
. 500 1000 500 1000
1, FREQUENCY (MHz) ‘ 1, FREQUENCY (MHz)
Figure 8. Second Harmonic Distortion Figure 9. Group Delay versus Frequency
versus Frequency
Blased at 24 Voits
220mA
20 = 50 Ohms
Frequency (MH2) s11 S21 812 8§22 k
10 -25.26 1163 18.71 138  -43.08 -340  -1200 95.3 9.766
110 -39.97 178 17.35 -471 -4215 -86  -1841 337 8.596
210 -31.20 130.0 12.35 -921  -41.04 991  -17.27 221 7.534
310 -27.75 170 17.29 -1381  -30.80 -184  -1891 94 6.568
410 -27.26 1140 17.24 1773 -3831 -284 -1784 -42 5.588
510 -25.39 1253 1714 1322 -38.36 -397  -18.85 -197 4547
610 ~21.39 1252 16.87 883  -34.48 -563  -1992 -438 3.784
710 -18.22 1048 16.66 443 -2266 -742  -20.26 -854 3.146
810 -16.08 78 16.50 14 -30.48 -940  -18.80 ~137.1 2.488
910 -1287 295 16.74 -427 -2803 -1174  -1581 1665 1.794
1010 -859 -208 18.79. -921  -2574 -1485  -127 104.8 1.253

Figure 10. S-Parameters

__i-eas

A\

1 f2 A h f+fa-f2 R B
Figure 11. 2-TonI:ﬂl;temodulaﬁon Test Figure 12. 3-Tone TV Intermodulation Test

= Po + —— @ IMD > 60 dB f1.= Video
ffo=Po+ 5@ f2 = Sideband
PEP = 4xPo @ IMD = —32dB f3 = Sound

PIN CONFIGURATION
1234 567 829]cCe
wur)H LL T LLLT Djeourer
] P VcC
s Ca

0.1 mFd (CHIP)
S. 1 WATT
Figure 13. External Connections
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TECHNICAL DATA

CA4812
The RF Line CA4812H

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 17 dB
with temperature and linear amplification as a result of the push-pull circuit design. 10-1000 MHz
400 mWATT

® Specified Characteristics at Vgg = 12V, Tg = 25°C:
Frequency Range — 10 to 1000 MHz
Output Power — 400 mW Typ @ 1 dB Compression, f = 500 MHz
PEP — 320 mW Typ @ —32 dB IMD
Noise Figure — 6.5 dB Typ @ f = 500 MHz
ITO — 40 dBm @ f = 1000 MHz
® All Gold Metallization for Improved Reliability
e Optimized for 12 Volt Operation

WIDEBAND
LINEAR AMPLIFIERS

CASE 714P-01, STYLE 3

(cA)
CA4812
MAXIMUM RATINGS
Rating Symbol Value Unit J
DC Supply Voltage Vee 14 Vde | ] | | ”
RF Power Input Pj +14 dB
o in i CASE 826-01, STYLE 7
Operating Case Temperature Range TG ~40 to +100 °C (SIP)
Storage Temperature Range Tstg -55t0 +125 °C CA4812H
ELECTRICAL CHARACTERISTICS (Tg = 25°C, Ve = 12 V. 50 0 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 10 — 1000 MHz
Gain Flatness (f = 10-1000 MHz) — — =05 =1 dB
Power Gain (f = 100 MHz) PG 16 17 18 dB
Noise Figure, Broadband f = 500 MHz NF — 6.5 8 dB
f = 1000 MHz — 1.5 9
Power Output — 1 dB Compression (f = 500 MHz) Po 1dB 300 400 — mw
Third Order Intercept (See Figure 11, f1 = 10-1000 MHz) ITO 38 40 - dBm
Input/Output VSWR { = 40-860 MHz VSWR — —_ 2:1 —_
f = 10-1000 MHz —_ — 2.5:11
Second Harmonic Distortion (Pg = 100 mW, fa = 1000 MHz) dgo - —50 —40 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 11) PEP — 320 — mwW
(f = 500 MHz @ —32 dB IMD)
Supply Current Icc 360 380 400 mA
Intermodulation Distortion, 3 Tone IMD — -60 - dB
(Vision Carrier = —8 dB, Sound Carrier = - 10 dB,
Sideband Signal = —17 dB. See Figure 12.
f = 860 MHz, Pgync = 200 mW)

MOTOROLA RF DEVICE DATA
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TYPICAL CHARACTERISTICS
18 — 18
Te = =%C | Ve = 12V
' el .\\ o= -20"6 Wad
g 17 é §\V\ic=l4v g' 7 \\%/
3 y NG | // +25°¢C d
Pt ——
» C AT
& £ TN LA
. +100°C
15 15 I
500 1000 50 1000
f, FREQUENCY (MHz) . 1, FREQUENCY (MH2)
Figure 1. Frequency Response versus Voltage Figure 2. Frequency Response versus Temperature

8 -
L

s 1 =" " /4

8 veg =16V ____ [ — "

g O Bty I s WL,

g e e R P, o

g 6 = 0V

3 To=25C

- [
4
50 1000
I, FREQUENCY (MHz)
Figure 3. Noise Figure versus Voltage
g o= [ 1
gs_ » — Vo = 14V R
/
/
N 29 5 T |ed A~
L~ 8 2 >
% “ ,/ LTy, i P o //"‘
8 - 2 4
3 » e Tc |= w.’c /
& A [ 1 0 -
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Figure 4. 1 dB Compression versus Voltage Figure 5. Peak Envelope Power versus Volitage
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g 1 g
= Voo = 14V z
% ® = ] &
(-4
P 12V, [~ g -5
-l - S Peye = 150 mW
E - == ] Vg = 12V
» ¢ = 5%
~
g 10V g -0 T —
8 —
g L ~ B ~ ey
o - p) (-8 -17 -10)
=S Z2 _» L1
00 1000 500 1000
1, FREQUENCY (Miz) 1, FREQUENCY (MHz)
Figure 6. Third Order Intercept versus Voltage Figure 7. Intermodulation: TV Test
g -4 1 T 3 T
T¢=25C
Vg = 10V < Voo = 12V
Z ~~\,‘\ Pout = 20d8m rgc= 25°C
g : T 7
-5 . £ 2
2 )ﬂz";‘—':;-' x
B - g
LT ey s L —
& y 125
g % g
g 4 °
8
-0
500 1000 500 1000
1, FREQUENCY (MHz) 1, FREQUENCY (Miz)
Figure 8. Second Harmonic Distortion Figure 9. Group Delay versus Frequency
versus Frequency
Biased et 12 Voits
378mA
20 = 50 Chms
Frequency (MHz)  S11 s21 S12 Ss22 k
10 ~26.45 1201 1650 142 -43.49 168 -158 981 10425
110 -39.42 1325  17.24 -472  -4225 -05 -1818 39.2 8.802
210 -31.22 1337 1795 ~-923  -41.15 -47  -1672 29.3 7.787
310 -21.72 1188 17.39 -1386  -3961 -134  -1622 205 6.325
410 -27.24 192 17.33 1762  -37.91 -241 -1630 -136 5.249
510, -2456 1396  17.22 1305  -36.08 -382 -1664 -56 4329
610 -19.41 1364 1697 8.1  -34.27 -552  -17.26 -66 3622
710 -1598 1136  16.76 416 -3216 -7a7  -19.9 -270 2.926
810 -14.04 768 1666 -1.7 -30.01 -956  -25.19 -558 2339
910 -11.66 310 1693 -464  -2763  -1202  -2582 1193 1.728
1010 -7.98 -247 1699 -973 -2533  -1507 -13.13 66.2 1.208

Figure 10. S-Parameters

. _________________________________________________________________________|
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2

I,

ft f2 2420 . f fel-t2 2 -3

1o = P + —™0_ & 1MD > 6048 fr: vdeo

PEP = 4X P @ IMD = -32d8 ta: sound
Figure 11. 2-Tone Intermodulation Test Figure 12. 3-Tone TV Intermodulation Test
PIN CONFIGURATION

1234 567889 ¢

2

mpuro)'—l 11|14l L)I..oum"
G Vee

e Ca
CLaie O mEd(CHR) ]

Figure 13. External Connections

L
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TECHNICAL DATA

CA4815
The RF Line CA4815H

Wideband Linear Amplifiers

... designed for amplifier applications in 50 to 100 ohm systems requiring wide 17 dB

bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 10-1000 MHz

with temperature and linear amplification as a result of the push-pull circuit design. 400 mWATT

e Specified Characteristics at Vg = 15V, Tg = 25°C: WIDEBAND
Frequency Range — 10 to 1000 MHz LINEAR AMPLIFIERS

Output Power — 400 mW Typ @ 1 dB Compression, f = 500 MHz
Power Gain — 17 dB Typ (@ f = 100 MHz
PEP — 320 mW Typ @ —32 dB IMD
Noise Figure — 6.5 dB Typ @ f = 500 MHz
ITO — 40 dBm Typ @ f = 1000 MHz
® All Gold Metallization for Improved Reliability
® Optimized for 15 V Operation

CASE 714P-01, STYLE 3

(CA)
CA4815
MAXIMUM RATINGS
Rating Symbol Value Unit | |
DC Supply Voltage Vee 18 Vdc [ | || |H
i +
RF Power Input Pin 14 dBm CASE 826-01, STYLE 7
Operating Case Temperature Range TC —40to +100 °c {SIP)
Storage Temperature Range Tstg -551t0 +125 C CA4815H
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Ve = 15V, 50  system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 10 —_ 1000 MHz
Gain Flatness (f = 10-1000 MHz) - —_ =0.5 x1 dB
Power Gain (f = 100 MHz) P& 16 17 18 dB
Noise Figure, Broadband f = 500 MHz NF = 6.5 8 dB
f = 1000 MHz —_ 7.5 9
Power Output — 1 dB Compression (f = 500 MHz) Po1dB 300 400 — mwW
Third Order Intercept (See Figure 1, f1 = 10-1000 MHz) ITO 38 40 — dBm
Input/Output VSWR f = 40-860 MHz VSWR — -_— 2:1 -
f = 10-1000 MHz — — 2.6:1
Second Harmonic Distortion (Pg = 100 mW, fa = 1000 MHz) dso -50 —-40 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 1) PEP —_ 320 — mw
(f = 500 MHz @ -32 dB IMD)
Supply Current lce 360 380 400 mA
Intermodulation Distortion, 3 Tone IMD — —60 — dB
(Vision Carrier = —8 dB, Sound Carrier = —10 dB,
Sideband Signal = —17 dB. See Figure 2.
f = 860 MHz, Pgync = 200 mW)

o T LG T e R = WM - L L s o PRI BB UL - E L DR i o]
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Po Paync = .
4 e ;-wua
IMD IMD
f f2 Ah h hets-f2 f2 13
iMD h: video
ak+——@ MD > 6008 f2: sideband
13: sound
Figure 2. 3-Tone TV Intermodulation Test

PEP = 4X PO @ IMD = -3208

Figure 1. 2-Tone Intermodulation Test

PIN CONFIGURATION

1234 56783],
mPur«)'—-J = =-='-_l-‘ ‘—)|-ouwur
(4] Vee
C3

ol
Ci.23=0.1mFd(CHIP) |

Figure 3. External Connections

.
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CA5800
The REF Line CAS5800H

Wideband Linear Amplifiers

... designed for amplifier applications in 50 to 100 ohm systems requiring wide 15 dB

bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 10-1000 MHz

with temperature and linear amplification as a result of the push-pull circuit design. 800 mWATT

® Specified Characteristics at Voo = 28V, Tg = 25°C: WIDEBAND
Frequency Range — 10 to 1000 MHz LINEAR AMPLIFIERS

Output Power — 1 W Typ @ 1 dB Compression, f = 500 MHz
Power Gain — 15 dB Typ @ f = 100 MHz
PEP — 800 mW Typ @ —32 dB IMD
Noise Figure — 7.5 dB Type @ f = 500 MHz
ITO — 40,5 dBm @ f = 1000 MHZ
@ All Gold Metallization for Improved Reliability 0
© Optimized for 28 V Operation

CASE 714P-01, STYLE 2
(cA)
CA5800

MAXIMUM RATINGS

Rating Symbol Value Unit 1 (1 l
DC Supply Voltage Vee 32 Vde | |
RF Power Input Pin +20 dBm CASE 826-01, STYLE 6
Operating Case Temperature Range Tc -40to +100 °C (SIP)
o CA5800H
Storage Temperature Range Tstg -65to +125 C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vo = 28 V, 50 02 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 10 — 1000 MHz
Gain Flatness (f = 10-1000 MHz) — — +0.5 =1 dB
Power Gain (f = 100 MHz) Pa 14 15 - dB
Noise Figure, Broadband f{ = 500 MHz NF — 75 8.5 dB
f = 1000 MHz —_ 8.5 9.5
Power Qutput — 1 dB Compression (f = 500 MHz) Po 1dB 630 1000 — mw
Third Order Intercept (See Figure 9, f1 = 47 MHz, f; = 658 MHz) IT0 — 40.5 — dBm
Input/Output VSWR f = 40-860 MHz VSWR —_— —_ 2:1 =
f = 10-1000 MHz — —_ 2.5:1
Second Harmonic Distortion (Pg = 100 mW, fa = 1000 MHz) dgo — -55 —45 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 10) PEP —_ 800 - mw
(f = 500 MHz @ -32 dB IMD)
Supply Current lce 360 400 440 mA
Intermodulation Distortion, 3 Tone IMD — —-58 — dB
(Vision Carrier = —8 dB, Sound Carrier = —10 dB,
Sideband Signal = —17 dB. See Figure 11.
= 860 MHz, Pgync = 200 mW)
Second Order IMD IM2 —65 -60 dB
Py = 2.75 dBm, f1 = 373 MHz, fp = 450 MHz, See Fig. 9)

R e i S e e SR R e e i e SR, L e B
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CA5800, CA5800H

Figure 5. Intermodulation Distortion versus Frequency
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TYPICAL CHARACTERISTICS
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Pp = 100mW 3
g
—® - \
£, Voo = 28V
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Q -5
Vec=a8V | ——— §
—T | 1
§ —-60
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§ n 500 1000 500 1000
1, FREQUENCY (MHz) 1, FREQUENCY (MHz)
Figure 6. Second Harmonic Distortion Figure 7. Group Delay versus Frequency
versus Frequency
10
g9
g Vg = V
% 8
7
6
500 ) 1000
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Figure 8. Noise Figure versus Frequency
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Figure 9. 2-Tone Intermodulation, Test B

Pyyne

“8a8 | N
--i -1708 I 1048

hets-f2 2 ]

112 video
2 sigebard
13: sound

Figu

re 11. 3-Tone TV Intermodulation Test

MOTOROLA

PEP = 4X P @ IMD = -3208

Figure 10. 2-Tone Intermodulation, Test A

PiN CONFIGURATION
12345678 9]c
mrur-)}—l +L JT.J:_.?L L)}-ouwur
Cr N 6 \/‘———ca Vee

T

C1.2.3.4 « 0.1 mFd (CKIP)
R1 - 80 GHMS, 2 WATTS

Figure 12. External Connections
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CA5815
The RF Line CA5815H

Wideband Linear Amplifiers

... designed for amplifier applications in 50 to 100 ohm systems requiring wide 15 dB

bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 10-1000 MHz

with temperature and linear amplification as a result of the push-pull circuit design. 1 WATT

® Specified Characteristics at Vgg = 15V, Tg = 25°C: WIDEBAND
Frequency Range — 10 to 1000 MHz LINEAR AMPLIFIERS

Output Power — 1 W Typ @ 1 dB Compression, f = 500 MHz
Power Gain — 15 dB Typ @ f = 100 MHz
PEP — 1 W Typ @ —32 dB IMD
Noise Figure — 7.5 dB Typ @ f = 500 MHz
ITO — 40.5 dBm Typ @ f = 1000 MHz
e All Gold Metallization for Improved Reliability
e Optimized for 15 Volt Operation

CASE 714P-01, STYLE 3

(CA)
CA5815
MAXIMUM RATINGS
Rating Symbol Value Unit “ [
DC Supply Voltage Vee 18 Vdc | | “ ”
RF Power Input Pin +20 dBm
¥ CASE 826-01, STYLE 7
Operating Case Temperature Range Tc -40 to +100 °c (SIP)
Storage Temperature Range Tstg ~-55to +125 i 24 CA5815H
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vgg = 15 V, 50 2 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 10 = 1000 MHz
Gain Flatness (f = 10-1000 MHz) — —_ 0.5 +1 dB
Power Gain (f = 100 MHz) Pg 14 15 — dB
Noise Figure, Broadband f = 500 MHz NF —_ 75 8.5 dB
f = 1000 MHz = 8.5 9.5
Power Output — 1 dB Compression (f = 500 MHz) Po 1dB 630 1000 -_ mw
Third Order Intercept (See Figure 9, f1 = 47 MHz; fp = 658 MHz) ITO — 40.5 - dBm
Input/Qutput VSWR { = 40-860 MHz VSWR — — 2:1 -
f = 10-1000 MHz — — 25511
Second Harmonic Distortion (Pg = 100 mW, fay = 1000 MHz) dgp —_ =55 =46 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 10) PEP — 1000 —_ mw
(f = 500 MHz (@ —32 dB IMD)
Supply Current Ice 660 700 800 mA
Intermodulation Distortion, 3 Tone IMD — —-60 — dB
(Vision Carrier = —8 dB, Sound Carrier = —10 dB,
Sideband Signal = —17 dB. See Figure 11.
f = 860 MHz, Pgync = 200 mW)
Second Order IMD M2 — —65 —60 dB
{Pg = 2.75 dBm, f1 = 373 mHz, fy = 450 MHz. See Figure 9.)

R e B ST W o e e I P e e |
MOTOROLA RF DEVICE DATA

5-67



CA5815, CA5815H

TYPICAL CHARACTERISTICS
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MOTOROLA
m SEMICONDUCTOR _

TECHNICAL DATA

Advance Information CA5900
The RF Line

Wideband Linear Amplifier

.. designed for amplifier applications in 50 to 100 ohm systems requiring wide 15 dB
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 10-1200 MHz
with temperature and linear amplification as a result of the push-pull circuit design. 800 mWATT

WIDEBAND

® Specified Characteristics at Vo = 28 V, Tg = 25°C:
Frequency Range — 10 to 1200 MHz
Output Power — 1.0 W Typ (¢ 1.0 dB Compression, f = 500 MHz
Power Gain — 15 dB Typ @ f = 100 MHz —|

LINEAR AMPLIFIER

PEP — 800 mW Typ @ —32 dB IMD
Noise Figure — 7.5 dB Typ (@ f = 500 MHz
ITO — 41 dBm @ f = 752 MHz
e All Gold Metallization for Improved Reliability
e Optimized for 28 Volt Operation

CASE 714P-01

(cA)
MAXIMUM RATINGS
Rating Symbol Value Unit
DC Supply Voltage Vee 32 Vdc
RF Power Input Pin +20 dBm
Operating Case Temperature Range Tc —-40 to +100 °C
Storage Temperature Range Tstg -55t0 +125 ©
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Vo = 28 V, 50 @ system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Supply Current Icc 360 400 440 mA
Frequency Range BW 10 — 1200 MHz
Gain Flatness (f = 10-1200 MHz) -— — =05 =1.0 dB
Power Gain (f = 100 MHz) PG 14 15 — dB
Noise Figure, Broadband f = 500 MHz NF _— 75 8.5 dB
f = 1200 MHz = 8.5 9.5
Power Output — 1.0 dB Compression (f = 500 MHz) Po 1dB 630 | 1000 | — mw |
Third Order Intercept (See Figure 4, f{ = 47 MHg, fa = 658 MHz) ITO — 41 — dBm [
Input/Output VSWR f = 40-1000 MHz VSWR — — 211 —
f = 10-1200 MHz o= — 2.6:1
Second Harmonic Distortion (Pg = 100 mW, fa = 1200 MHz) dsg — -50 —-45 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 1) REP - 800 — mw
(f = 500 MHz (@ —32 dB IMD)
Intermodulation Distortion, 3 Tone IMD — —58 — dB
{Vision Carrier = —8.0 dB, Sound Carrier = —10 dB,
Sideband Signal = - 17 dB. See Figure 2,
f = B60 MHz, Pgync = 200 mW)
Second Order Intermodulation Distortion M2 —_ - 65 ~60 dB
{Pg = 2.75dBm, f1 = 373 MHz, f = 450 MHz, See Figure 4)

This document contains information on a new product. Specifications and information herein are subject to change without notice,
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MOTOROLA
mE SEMICONDUCTOR s s s i S
TECHNICAL DATA

Advance Information CA5915
The RF Line

Wideband Linear Amplifier

... designed for amplifier applications in 50 to 100 ohm systems requiring wide 15 dB
bandwidth, low noise and low distortion. This hybrid provides excellent gain stability 10-1200 MHz
with temperature and linear amplification as a result of the push-pull circuit design. 1.0 WATT

WIDEBAND

® Specified Characteristics at Vo = 15V, Tg = 25°C:
LINEAR AMPLIFIER

Frequency Range — 10 to 1200 MHz
Output Power — 1.0 W Typ @ 1.0 dB Compression, f = 500 MHz
Power Gain — 15 dB Typ @ f = 100 MHz
PEP — 1.0 mW Typ @ —32 dB IMD
Noise Figure — 7.5 dB Typ (@ f = 500 MHz
ITO—41dBm (@ f = 752 MHz
e All Gold Metallization for Improved Reliability
@ Optimized for 15 VoIt Operation

CASE 714P-01

(CA)
MAXIMUM RATINGS
Rating Symbol Value Unit
DC Supply Voltage vVee 18 Vde
RF Power Input Pin +20 dBm
Operating Case Temperature Range Tc —40to +100 °C
Storage Temperature Range Tstg —-5510 +125 ‘c
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Ve = 16 V, 50 {1 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Supply Current Icc 660 700 800 mA
Frequency Range BW 10 — 1200 MHz
Gain Flatness (f = 10-1200 MHz) —_ — 0.5 1.0 dB
Power Gain (f = 100 MHz) Pa 14 15 - dB
Noise Figure, Broadband f = 500 MHz NF _— 75 8.5 dB
f = 1200 MHz — 8.5 95
Power Output — 1.0 dB Compression (f = 500 MHz) Po 1dB 630 1000 — mwW
Third Order Intercept (See Figure 4, f1 = 47 MHz, fz = 658 MHz) ITO — 41 — dBm
Input/Qutput VSWR f = 40-1000 MHz VSWR -_ —_ 2:1 —
= 10-1200 MHz — — 2.6:1
Second Harmonic Distertion (Pg = 100 mW, fay = 1200 MHz) dgg — - 50 -45 dB
Peak Envelope Power (Two Tone Distortion Test — See Figure 1) PEP _ 1000 —_ mw
(f = 500 MHz (@ —32 dB IMD)
Intermodulation Distortion, 3 Tone IMD — -60 — dB
(Vision Carrier = —8.0 dB, Sound Carrier = —10 dB,
Sideband Signal = - 17 dB. See Figure 2,
f = 860 MHz, Pgync = 200 mW)
Second Order Intermodulation Distortion M2 —_ - 65 - 60 dB
(Pg = 2.75 dBm, f1 = 373 MHz, fa = 450 MHz, See Figure 4)

This document contains information on a new product. Specifications and information herein are subject to change without notice.

MOTOROLA RF DEVICE DATA

5-72



CA5915

A | Y

T f2 ot W het-f t2 1

) S tr: video
PEP = 4X Po @ IMD = 3208 12. :9eband
. sound
Figure 1. 2-Tone intermodulation, Test A Figure 2. 3-Tone TV Intermodulation Test
Py
PIN CONFIGURATION M2
M3
1 234 567809f.,
N ESS N B R—
INPUT -)l—l == | T = |-—~0UTPU‘I‘
C Vee intuininiaind {ndel
. :b [ A
Cr2yw 0 mFd(CHP) |
= fy f2 fy+2 A+
10 = Py + %«. M3 > 60 dB
Figure 3. External Connections Figure 4. 2-Tone Intermodulation, Test B

.MOTOROLA RF DEVICE DATA
5-73



MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

The RF Line | CA7901
60-Channel (450 MHz) CATV

Hi-Slope Trunk Amplifier

... increased gain slope versus frequency effectively reduces the need for equalization 15-20 dB
external to the amplifier in CATV systems. 40-450 MHz2
Designed for broadband applications requiring low-distortion amplification. Specifi- 60-CHANNEL
cally intended for CATV market requirements. These amplifiers feature ion-implanted CATV
arsenic emitter transistors and an all gold metallization system. TRUNK AMPLIFIER

® Specified Characteristics at Voc = 24 V, T¢c = 25°C:
Frequency Range — 40.to 450 MHz
Power Gain — 15.4 dB Typ @ f = 50 MHz
—20.5dB Typ @ f = 450 MHz
Noise Figure — 5.5 dB Typ @ f = 450 MHz
CTB — -60 dB @ Vgyt = 48 dBmV with 5 dB cable slope.
o All Gold Metallization System for Improved Reliability

CASE 714F-01, STYLE 1
{Ca (POS. SUPPLY}]

MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input {Singte Tone) Vin 60 dBmV
DC Supply Voltage Vee 28 Vde
Operating Case Temperature Range Tc -20to +100 °C
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (Vce = 24 V, Tc = 25°C, 75 (2 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 450 MHz
Power Gain — 50 MHz Gp 14.6 154 16.2 dB
— 450 MHz 20 20.5 21

Gain Slope S 4.7 5.1 55 dB
Gain Flatness (Note 1) - - - =0.2 [.:]
Return Loss — Input/Output {f = 40-450 MHz) IRL/ORL 18 20 — dB
Composite Second Order Distortion €SO - -68 -61 dB

(Vout = +48 dBmV @ 450 MHz, Ch. H22, 60-Channel (« 5.0 dB Cable Upslope)
Cross Modulation Distortion XMD — -62 -60 dB

(Vout = +48 dBmV @ 450 MHz, Ch. 2, 60-Channel @ 5.0 dB Cable Upslope)
Composite Triple Beat cT8 — -60 -58 dB

{(Vout = +48 dBmV @ 450 MHz, Ch. H22, 60-Channel @ 5.0 dB Cable Upslope)
Noise Figure f = 50 MHz NF - 46 6.0 )

f = 450 MHz -_ 5.5 7.0

OC Current loc - 220 240 mA

Note: 1. Flatness calculation is based upon the following gain curve:
Gf = Ggg + AG [ (f-50} + B (5012 + v (f-50)3]
where: Gsg = Gain at 50 MHz
G¢ = Gain at frequency f MHz
AG = Gein slopo betwaon 50 MHz and 450 MHz
a=3.13210"
B = 1.99310~6
y= -893410-9

]
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

The RF Line

36-Channel (450 MHz) CATV Hi-Slope
Input/Output Trunk Amplifier

CA97901

.. allows increased trunk length. Effectively reduces trunk distortion. 5.0 dB less output 15-20 dB
noise at low end. 40-450 MHz
Designed for broadband applications requiring low-distortion amplification. Specifi- 36-CHANNEL
cally intended for CATV market requirements. These amplifiers feature ion-implanted CATV INPUT/OUTPUT
arsenic emitter transistors and an all gold metallization system. The input amplifier is TRUNK AMPLIFIER
tuned for minimum noise figure while the output amplifier is tuned for minimum
distortion. .

® Specified Characteristics at Vog = 24 V, Tg = 26°C:
Frequency Range — 40 to 450 MHz
Power Gain — 15.6 dB Typ @ f = 50 MHz
—20.7 dB Typ @ f = 450 MHz
Noise Figure — 5.7 dB Typ @ f = 450 MHz
CTB — -66 dB @ Vgyt = 46 dBmV
o All Gold Metallization System for Improved Reliability

CASE 714F-01, STYLE 1
[CA (POS. SUPPLY)]

MAXIMUM RATINGS
Rating Symbol Value Unit
RF Voltage tnput (Single Tone) Vin 69 dBmV
DC Supply Voltage Vee 28 Vdc
Operating Case Temperature Range Tc -201to +100 °c
Storage Temperature Range Tsig -55t0 +100 °C
ELECTRICAL CHARACTERISTICS (Vcc = 24 V, Tg = 25°C, 75 (1 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 - 450 MHz
Power Gain — 50 MHz Gp 148 15.6 164 dB
— 450 MH2z 20.2 20.7 21.2
Gain Slope S 4.7 5.1 5.5 dB
Gain Flatness (Note 1) —_ - —_— =0.2 dB
Return Loss — Input/Cutput {f = 40 MHz)} IRLORL 22 26 - dB
(f = 50-80 MHz) 20 24 -
(f = 80-160 MHz) 19 22 -
{f = 160-450 MHz) 18 20 -
Composite Second Order Distortion Ccso —_ -68 -65 dB
{Vout = +46 dBmV per ch., Ch. H20, 36-CH Flat) {Note 2)
Cross Modulation Distortion XMD — -66 -65 dB
{Vout = +46 dBmV per ch., Ch. 2, 36-CH Flat) (Note 2}
Composite Triple Beat cT8 - -66 ~65 dB
{Vout = +46 dBmV per ch., Ch. H20, 36-CH Flat) {Note 2)
Noise Figure {f = 50 MHz) NF —_ 4.6 6.0 d8
(f = 450 MHz) - 5.5 6.8
DC Current oc - 220 240 mA

Note 1 and Note 2 — See Next Page.

.
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Note: 1. Flatness calculated is based, upon the following gain curve:
Gf = Ggp + AG [= (f-50) + B {f-50)2 + v ({-50)3)
where: Ggg = Gain at 50 MHz
Gf = Gain at frequency f MHz
AG = Gain slope between 50 MHz and 450 MH2
a=3132*10"3
B8=1993° 10-3
y=-8934*10"9

Note 2: The foltowing Channels are turned on for the CTB, XMOD and CSO measurement:

Channel # Frequency (MH2) Channel # Frequency {MHz} Channel # Frequency (MHz)
1 §6.25 13 235.25 25 325.25
2 61.25 14 247.26 26 337.25
3 133.25 15 253.25 27 349.25
4 139.25 16 259.25 28 361.25
1) 145.25 17 265.25 29 367.25
6 151.25 18 2Nn.25 30 373.25
7 163.25 19 283.25 3 385.25
8 175.25 20 289.26 32 391.25
9 187.25 0 295.25 33 409.25
10 205.25 22 301.25 34 415.25
" 217.26 23 313.26 35 421,25
12 229.25 24 319.26 36 433.25
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MOTOROLA :
E SEMICONDUCTOR
TECHNICAL DATA

Advance Information CR820
The RF Line .

High Frequency

Complementary Pair : HIGH FREQUENCY
Transistor Array O RANGISTOR ARRAY
NPN/PNP SILICON

... designed for use as an output device in very fast video amplifier circuits. The CR820
transistor array is a complementary pair of silicon bipolar transistors connected as emit-
ter followers. Their primary application will be in black and white video monitors and

other uses where discrete steps of brightness are required.

® High Voltage — V(BR)CcBO = 70 V Min

e High Frequency — fT = 1000 MHz

e Low Output Capacitance — Ccp = 2.5 pF Max @ Vcg = 15V
o Gold Metallization

o Common-Base Common-Emitter Configuration

CASE 244D-01, STYLE 3

MAXIMUM RATINGS
Rating Value Unit
Collector-Emitter Voitage 65 v
Collector-Base Voltage'. 70 \
Collector Current — Continuous 400 mA
Operating Junction Temperature 200 °C
Storage Temperature Range -65t0 +200 | °C
THERMAL CHARACTERISTICS
[ Thermal Resi Junction to Case [ Resc | .25
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)
I Characteristics I Pins | Symbol I Min | Typ
OFF CHARACTERISTICS
Coll Emitter Breakd: Voltage {ic = 1mA, Ig = 0) 43 | V(BRICEO1 70 — - v
, {lc=-1mA,lg =0) 23 V(BRICEO2 -65 - -
Collector-Base Breakdown Voltage (Ic = 0.1 mA, Ig = 0) 41 V(BR)CBO1 120 —_ - v
ic = -0.1mA,Ig = 0) 21 | V{BRICBO2 -80 — -
ON CHARACTERISTICS -
DC Current Gain {Ic = 50 mA, Vcg = 6V) 4-1-3 Hfe1 20 - 60 -
{lc = -60 mA, Vcg = -5V) 213 Hte2 20 - 60
Base-Emitter Forward Voitage ({Ig = 1 mA, —1 mA) 1-3 V(BRICBO — +0.7,-0.7 bl v
DYNAMIC CHARACTERISTICS
Colt -Base Capacit: (Vcg = 15V} 4-1 Cebt -— - 25 pF
(Vcg = —-15V) 21 Ccb2 - - 25
Cutoff Frequency ({Ic = 50 mA, Vcg = 15V} 413 Fry 1.0 —_ - GHz
(Ic = 50 mA, Vcg = 15 V) 213 Fr2 1.0 - —
This de ins infi ion on a new product. Specitications and information herein are subject to chenge without notice.

e
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MOTOROLA
TECHNICAL DATA

The RF Line

Video Driver
Hybrid Amplifiers

... designed specifically for use as the video channel final stage in high resolution
monitors.

¢ Typical 10-80% Transition Times are 2.5 ns

® 130 MHz Minimum Bandwidth at 40 Vp-p Output

® Low Power Consumption

® Excellent Grey-Scale Linearity

® Unconditional Stability ’

® All Gold (Monometallic) Metallization System for the Ultimate in Reliability

® Also Available In Reverse Polarity Version {-60 V Supply) For Grid Drive Applications.

Part Numbers Are CR2424R And CR2425R.

m SEMICONDUCTOR

CR2424
CR2424H
CR2425

25 ns
130 MHz
VIDEO DRIVER
HYBRID
AMPLIFIERS

CR2424

CASE 714G-01, STYLE 1
(CALP)

CR2424H

[l

CASE 826-01, STYLE 1
{SIP)

MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage Vee 70 Vdce
Case Operating Temperature Range Tc -20to +100 °C
Storage Temperature Range Tstg -40to +125 °C
ELECTRICAL CHARACTERISTICS (Vcc = 60V, Tc = 25°C, Cload = 8.5 pF. 40 V Peak-to-Peak
output swing with 30 Vdc offset; Ry = 215 chms, Cy = S0 pF typ.)
Characteristic . Symbol | Min | Typ | Max | Unit
Supply Current (With input Open Circuited) Icc 39.5 |.435 | 475 mA
tnput DC Voltage (With Input Open Circuited) VinDC 1.15| 14 | 165 v
Cutput DC Voltage (With Input Open Circuited) VoutDC 26 | 30 34 v
Voltage Gain (1) (2) Ay 1.2 124 | 132 | VvV
Transient Response {2)
— Rise Time (10% to S0%) tr - 25 | 29 ns
— Overshoot Vos,¢ — | 80| 18 %
— Fall Time (10% to 80%) tf - 25 | 29 ns
— Overshoot Vos.f — | 60 10 %
Operating Supply Current (Vo = 40 V Peak-to-Peak,| Icc, max | — — | 10 mA
50 MHz Square Wave with 30 V offset) (3)
Linearity Error (Vout = +5.0 Vto +55V) - - - 5.0 %

CR2425

CASE 714F-01, STYLE 1
(ca)

NOTES:
(M Ay = VourVs
(2) Input Signat is rominally a 62.5 kHz square wave of 3.25 V peak-to-peak with 1.4 Vdc offset.
Input t,, tf < 1.0 ns.
(3) Qutput is not short circuit protected.

MOTOROLA RF DEVICE DATA
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Vin, INPUT DC LEVEL (VOLTS)

lin + INPUT CURRENT {mA)

CR2424, CR2424H, CR2425

TYPICAL CHARACTERISTICS
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MOTOROLA
TECHNICAL DATA

The RF Line
Video Driver
Hybrid Amplifiers

® Designed Specifically for use as the Video Channel Final Stage in High Resolution
Monitors

® Low Power Consumption

® Typical 10-80% Transitions Times are 2.7 ns

® 115 MH2 Minimum Bandwidth for 40 Vp-p Output Swing

® Excellent Grey Scale Linearity

® Unconditional Stability

® All Gold (Monometallic) Metallization System for the Ultimate in Reliability

® 80 Volt Supply Operation Provides Large DC Offset Range for Color Applications

® Also Available in Reverse Polarity Version (—80 V Supply) for Grid Drive Applications.

Part Numbers are CR3424R and CR3425R.

m SEMICONDUCTOR H

CR3424
CR3424H
CR3425

2.7 ns
115 MHz
VIDEO DRIVER
HYBRID
AMPLIFIERS

CR3424

CASE 714G-01, STYLE 1
(CALP)

CR3424H

%

CASE 826-01, STYLE 1
(SIP) -

MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage ' Vee 90 vdc
Case Operating Temperature Range Tc ~-20to +100 °c
Storage Temperature Range Tstg -40to +125 °c
ELECTRICAL CHARACTERISTICS (Vcc = 80 Vdc, Te = 25°C, Cload = 10 pF, Ry = 287 ohms,
Cq = 60 pF Typ., Vout = 40 V Peak-to-Peak with 40 Vdc offset). See Figure 4 for test circuit.
Characteristic Symbol | Min | Typ | Max | Unit
Supply Current (With Input Open Circuited) Ice 4 45 49 mA
DC Input Voltage (With Input Open Circuited} VinDC 1.3 | 155 | 1.8 Vdc
DC Output Voltage (With Input Open Circuited) VoutDC 36 40 44 Vde
Voltage Gain (1) (2) Ay 115 ] 127 [ 135 v
Transient Response (2)
— Rise Time (10% to 90%) t - 27 | 31 ns
— Overshoot Vos,r - | — | 10 %
— Fall Time {30% to 10%) ] -_ 27 | 31 ns
— Overshoot ’ Vos,f - - 10 %
Bandwidth (- 3.0 dB Paint), 1Ms | — - MHz
Operating Supply Current (Vg = 40 V Peak-to-Peak,| Icc, max | — - 100 mA
50 MHz Square Wave with 40 V offset) (3)
Linearity Error (Vout = +5.0 Vto +55 V) — - — | 50| %

CASE 714F-01, STYLE 1

NOTES:
(M Ay = VouVs
{2) Signal source output signal (Vg in Figure 1) is nominally a 62.5 kHz square wave of 3.25 V peak-to-peak with
1.4 Vdc offset
{3) Output is not short circuit protected
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Vin, INPUT DC LEVEL (VOLTS}

CR3424, CR3424H, CR3425

TYPICAL CHARACTERISTICS
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

- DHP02-36-40
The RF Line

Linear Power Amplifier

... designed for wideband linear applications in the 1-2060 MHz frequency range. This 4 WATTS
solid state, Class A amplifier incorporates microstrip circuit technology and high perfor- 17O 200 MHz
mance, gold metallized transistors to provide a complete broadband, linear amplifier LINEAR
operating from a supply voltage of 28 volts. POWER

® Specified Vgc = 28 Volt and Tg = 25°C Characteristics: AMPLIFIER

Frequency Range — 1 to 200 MHz
Output Power — 4 W Typ @ 1 dB Gain Compression, f = 100 MHz
Power Gain — 35 dB Typ @ f = 100 MHz
ITO — 53 dBm Typ @ f = 100 MHz
Noise Figure — 6 dB Typ @ f = 200 MHz
® 500 Ohm Input/Output Impedance
® Heavy Duty Machined Housing
® Gold Metallized Transistors for Improved Reliability
® Moisture Resistant, EMI Shielded Package

DHP
CASE 389-01, STYLE 1
MAXIMUM RATINGS
Rating Symbol Value Unit
DC Supply Voltage Vce 30 Vdc
RF Power Input Pin +5 dBm
Operating Case Temperature Range TC -40to +85 °C
Storage Temperature Range v Tstg -551t0 +100 °C
ELECTRICAL CHARACTERISTICS (Tc = 25°C, Ve = 28 V, 50 2 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1 - 200 MHz
Gain Flatness (Peak-to-Peak) {f = 1-200 MHz) - - 2 3 dB
Power Gain (f = 100 MHz) PG 335 35 36.5 dB
Noise Figure, Broadband f = 100 MHz B NF - 5 6.5 dB
f = 200 MHz —_ 6 75
Power Output — 1 dB Compression f = 100 MHz Po1dB 35 36 - dBm
f = 200 MHz 34 35 -—
Third Order Intercept f = 100 MHz ITO 51 53 — dBm
(See Figure 1) f = 200 MHz 46 48 —
Input/Output VSWR {f = 1-200 MHz) VSWR - 1.5:1 21 —_
Supply Current Icc 800 870 840 mA
IMD Figure 1. 2-Tone .
Intermodulation Test
A1 1 A
h n Wt
no.m¢%°—@mo>sous PEP = 4X Po @ IMD = -32B
|
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TECHNICAL DATA »

- . DHP05-18-20
The RF Line

Linear Power Amplifier

... designed for wideband linear applications in the 30 to 500 MHz frequency range. This 18 dB
solid state, Class A amplifier incorporates microstrip circuit technology and high perfor- 30-500 MHz
mance, gold metallized transistors to provide a complete broadband, linear amplifier 2 WATTS
operating from a supply voltage of 24 volts. LINEAR POWER
@ Specified Characteristics at Vg = 24 V, Tg = 25°C: AMPLIFIER

Frequency Range — 30 to 500 MHz
Output Power — 2 W Typ @ 1 dB Gain Compression, f = 560 MHz
Power Gain — 18 dB Typ @ f = 50 MHz
ITO — 51 dBm Typ @ f = 300 MHz
Noise Figure — 5 dB Typ @ f = 300 MHz
e Designed for use in 50 Ohm Systems
o Moisture Resistant, EMI Shielded Package

DHP
CASE 389-01, STYLE 1
MAXIMUM RATINGS .
Rating Symbol Value Unit
" Supply Voltage vee 28 Vde
RF Power Input Pin 18 dBm
Operating Case Temperature Range Tc -55to +100 °C
Storage Temperature Range Tstg -40to +85 °C
ELECTRICAL CHARACTERISTICS (Tc = 25°C, Vcc = 24 V unless otharwise noted) :
Characteristic Symbol Min Typ Max Unit
Supply Current (Ve = 24 V) Icc 780 830 880 mA
Power Gain (f = 50 MHz) Gp 17 18 19 dB
Bandwidth BW 30 - 500 MHz
Gain Slope {f = 30-500 MHz) S 0 0.7 B X dB
Gain Flatness (P-P around slope) (f = 30-500 MHz) - _ 0.5 1 dB
Input/Output VSWR (f = 30-500 MHz) - _ 1.211 1.5:1 —_
Output Power @ 1 dB Gain Compression (f = 300 MHz) Po1dB 33 35 —_ dBm
{f = 500 MHz) 31 33 —
Third Order Intercept Point (f = 300 MHz2) ITO 49 51 —_ dBm
{f = 500 MHz) 43 45 —
Noise Figure (f = 300 MHz) NF - 5 6 dB
{f = 500 MH2) - 6.5 75

MOTOROLA RF DEVICE DATA
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MOTOROLA

N SEMICONDUCTOR I
TECHNICAL DATA

' DHP05-36-10
The RF Line

Linear Power Amplifier

.. designed for wideband linear applications in the 30 to 500 MHz frequency range. This 1 WATT
solid state, Class A amplifier incorporates microstrip circuit technology and high perfor- 30-500 MHz
mance, gold metallized transistors to provide a complete broadband, linear amplifier LINEAR
operating from a supply voltage of 24 volts. POWER
® Specified Voc = 24 Volt and T¢ = 25°C Characteristics: AMPLIFIER

Frequency Range — 30 to 500 MHz
Output Power — 1 W Typ @ 1 dB Gain Compression, f = 300 MHz
Power Gain — 38.5 dB Typ @ f = 50 MHz
ITO — 42 dBm Typ @ f = 500 MHz
Noise Figure — 6 dB Typ @ f = 500 MHz
e 50 Ohm Input/Output Impedance
® Heavy Duty Machined Housing
® Gold Metallized Transistors for Improved Reliability
® Moisture Resistant, EMI Shielded Package

DHP
CASE 389-01, STYLE 1
MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage Vee 28 Vde
RF Power Input Pin -3 dBm
Storage Temperature Range Tstg —55 to +100 °c
Operating Temperature Range Tc —40to +85 °C
ELECTRICAL CHARACTERISTICS (Tc = 25°C, Vo = 24 V, 50 Q system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Supply Current (Vce = 24 V) Icc 550 600 640 mA
Power Gain (f = 50 MHz2) Gp 35 36.5 38 dB
Bandwidth BW 30 - 500 MHz
Gain Slope (f = 30-500 MHz) E S 0 1.5 3 dB
Gain Flatness (P-P around slope) (f = 30-500 MH2) — - 0.5 1 dB
Input/Cutput VSWR (f = 30-500 MHz) -_ - 1.2:11 1.5:1 -—_
Cutput Power @ 1 dB Gain Compression (f = 300 MHz) Po1dB 3 33 -_ dBm
(f = 500 MHz) 28 30
Third Order Intercept Point {f = 300 MHz) ITO 46 49 -_— dBm
{f = 500 MHz) 39 42 -
Noige Figure (f = 300 MHz) NF - 5 6 dB
{f = 500 MHz) - (] 7

|
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] SEMICONDUCTOR _

TECHNICAL DATA
The RF Line '
- - -

Linear Power Amplifier

.. designed for wideband linear applications in the 10 to 1600 MHz frequency range. 1.6 WATT
This solid state, Class A amplifier incorporates microstrip circuit technology and high 10-1000 MHz
performance, gold metallized transistors to provide a complete broadband, linear ampli- LINEAR
fier operating from a supply voitage of 28 volts. POWER
e Specified Characteristics Vcc = 28 Volt and T¢ = 25°C Characteristics: AMPLIFIER

Frequency Range — 10 to 1000 MHz
Output Power — 1.6 W Typ @ 1 dB Gain Compression, f = 500 MHz
Power Gain — 15 dB Typ @ f = 100 MHz
ITO — 44 dBm Typ @ f = 1000 MHz
Noise Figure — 8 dB Typ @ f = 500 MHz
® 50 Ohm Input/Output Impedance
o Heavy Duty Machined Housing
o Gold Metallized Transistors for Improved Reliability
e Moisture Resistant, EMI Shielded Package

DHP
Z CASE 389-01, STYLE 1
MAXIMUM RATINGS
‘ : Reting ) Symbol Value Unit
Supply Voltage Vee 32 Vde
RF Power Input Pin 23 dBm
Operating'Case Temperature Range Tc -55to +100 °C
Storege Temperature Range Tstg —40to +85 °C
ELECTRICAL CHARACTERISTICS (Tc = 25°C, Ve = 28V unless otherwise noted) )
Characteristic Symbol Min Typ Max Unit
Supply Current (Vee = 28V) - - lcc 720 800 880 mA
Power Gain (f = 100 MHz) Gp 14 15 16 dB
Bandwidth BW 10 —_ 1000 - MHz
Gain Fiatness (P-P) (f = 10-1000 MHz) — - =08 *15 dB
Input/Output VSWR  (f = 40-800 MHz) —_ - —_ 2:1 -
(f = 10-1000 MHz2) - 2:1 2.5
Output Power @ 1 dB Gain Compression (f = 500 MHz) Po1d8 31 32 — dBm
{f = 1000 MH2) 30 31 —_
Third Order Intercept Point (f = 500 MHz) ITO 43 45 - dBm
(f = 1000 MHz)} 42 a4 —_
Noise Figure ({f = 500 MHz) NF — 8 9 dB
(f = 1000 MHz) -_ 9 . 10
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H SEMICONDUCTOR
TECHNICAL DATA

The RF Line DHP10-32-08

Linear Power Amplifier

... developed for medium power requirements in instrumentation, communications

32dB
equipment and military applications; also cellular radio 800 MHz base stations. These 10-1000 MHz
packaged assemblies are in moisture resistant, EMI shielded cases and are matched for 630 mW
use in 50 ohm systems. LINEAR POWER

® Specified Characteristics at Voc = 28 V, Tg = 25°C: AMPLIFIER
Frequency Range — 10 to 1000 MHz
Output Power — 630 mW Typ @ 1 dB Gain Compression, f = 1600 MHz
Power Gain — 32 dB Typ @ f = 100 MHz
ITO — 42 dBm Typ @ f = 1000 MHz
Noise Figure — 7.5 dB Typ @ f = 1000 MHz

® Designed for use in 50 Ohm Systems

® Moisture Resistant, EMI Shielded Package

DHP
CASE 389-01, STYLE 1
MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage Vee 32 Vdc
RF Power Input Pin 3 dBm
Operating Case Temperature Range Tc ~55t0 +100 °C
Storage Temperature Range Tstg ~-40to +85 °C
ELECTRICAL CHARACTERISTICS (T¢ = 25°C, Voc = 28 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Supply Current (Vcc = 28 V) Icc 560 620 680 mA
Power Gain ({f = 100 MHz) Gp 30 32 34 dB
Bandwidth BW 10 - 1000 MHz
Gain Flatness {P-P) (f = 10-1000 MHz) - - *1 *1.5 dB
nput/Output VSWR  (f = 40-300 MHz) - - - 2:1 -
(f = 10-1000 MHz) - 2:1 2.5:1
Output Power @ 1 dB Gain Compression (f = 500 MHz) Po1dB 28 29 - dBm
(f = 1000 MHz) 27 28 —_
Third Order Intercept Point (f = 500 MHz) iTO a1 a3 - dBm
{f = 1000 MH2) 490 a2 -
Noise Figure (f = 500 MHz) NF _ 6.5 8 dB
{t = 1000 MHz) - 75 9

. ________________________________________________________________|
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FF124

. FF124B
The RF Line

450 MHz CATV

Feedforward Amplifiers 20.d8
40-450 MHz
.. designed for broadband applications requiring low-distortion amplification. Specifi- 60-CHANNEL
cally intended for CATV market requirements. Two hybrid amplifiers along with couplers CATV
and delay lines are packaged together to provide extremely low distortion products at FEEDFORWARD
conventional CATV amplifier output levels. AMPLIFIERS

e Specifically Designed to Provide Improved Performance in 460 MHz CATV Applications

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

¢ Spacified for 60-Channel Performance

o Fully Shielded Metal Package

® Available in Bent Lead Option

CASE 825-03, STYLE 1
FF124

MAXIMUM RATINGS
Rating Symbol Value Unit
RF Voltage Input {Single Tone) Vin +55 dBmV
DC Supply Voitage Vee 28 Vde
Operating Case Temperature Range Tc -20to +100 °C CASE &ggl'gi-as'”w 1
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (Vcc = 24 V, Tc = 60°C, 75 2 system unless otherwise noted)
Frequency Range 8w 40 —_ 550 MHz
Power Gain — 50 MHz Gp 234 24 24.6 dB
Slope S +0.2 —_ +14 dB
Gain Flatness —_ —_ - =0.2 ds
Return Loss — Input  {f = 40-450 MHz) IRL 18 —_ - dB
Return Loss — Output (f = 40-450 MHz2) 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 CcT8 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 dB
(f = 450 MHz) — —_— 10
DC Current Ipc — 660 - mA

MOTOROLA RF DEVICE DATA
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FF124, FF124B

PERFORMANCE DERATE versus TEMPERATURE (TYP)

Symbol Characteristics Test Conditions -20 +80°C -20 +100°C
G . Gain 50 MHz =0.5dB +0.6 dB
CIRCUITRY BLOCK DIAGRAM
I\ JAR.\ e aas o o
| %
MAIN —» OUT
" A NG
—C — e
PERFORMANCE MEASUREMENT

Motorola test fixture: P/N FF124TF (For straight pins)
and P/N FF124BTF (For bent pins) are necessary for
accurate measurement.

______________________________________________________________________]
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MOTOROLA
mm SEMICONDUCTOR 15—

TECHNICAL DATA

The RF Line

550 MIHz CATV
Feedforward Amplifiers

... designed for broadband applications requiring low-distortion amplification. Specifi-

caily 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.

e Specifically Designed to Provide Improved Performance in 550 MHz CATV Applications

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

o Specified for 77-Channel Performance

e Fully Shielded Metal Package

e Available in Bent Lead Option

FF224
FF224B

24 dB
40-550 MHz
77-CHANNEL
CATV
FEEDFORWARD
AMPLIFIERS

CASE 825-03, STYLE 1

MAXIMUM RATINGS
Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +55 dBmV
DC Supply Voltage Vee 28 Vvdc
Operating Case Temperature Range Tc —~20to +100 °C CASE 325‘\'02-837“-5 1
Storage Temperature Range Tstg -40to +100 °C
ELECTRICAL CHARACTERISTICS (Vcc = 24 V., Tg = 60°C, 75 02 system unless otherwise noted)
Frequency Range BW 40 - §50 MHz
Power Gain — 50 MHz Gp 234 24 24.6 dB
Slope S +0.2 - +1.8 ds8
Gain Flatness - - - +0.25 dB
Return Loss — Input  (f = 40-450 MHz) IRL 18 - — dB
{f = 450-550 MHz) 16 - —_
Return Loss — Qutput (f = 40-550 MHz) ORL 18 - - [ [:]
Si d Order Inter 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 Tripte Beat cT8 dB
(Vout = 44 dBmV per ch., ch. 2, 77-channels} —_ -85 —
(Vout = 44 dBmV per ch,, ch. 2, -, H38) - — =75
Noise Figure (f = §0 MHz) NF — - 9 dB
(f = 550 MH2) —_ — 1
DC Current Ipc —_ 660 _ mA
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FF224, FF224B

PERFORMANCE DERATE versus TEMPERATURE (TYP)
Symbol - Characteristics Test Conditions —20 +80°C -20 +160°C
G Gain 50 MHz +0.5 dB =0.6 dB

CIRCUITRY BLOCK DIAGRAM

N O PNSEN o o
MAIN — OUT
"N N
— o P
PERFORMANCE MEASUREMENT

Motorola test fixture: P/N FF124TF (For straight pins)
and P/N FF124BTF (For bent pins) are necessary for
accurate measurement.

L
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MOTOROLA
= SEMICONDUCTOR I =
TECHNICAL DATA MHW590

Bl The RF Line B

10—400 MHz

LOW DISTORTION WIDEBAND AMPLIFIER HIGH GAIN AMPLIFIER

_low-noise, high-gain, ultra-linear, thin-film hybrid. Designed
for multi-purpose broadband 50 to 100 chm system applications
requiring superior gain and current stability with temperature.

® Supply Voltage = 24 V Nominal

e Broadband Power Gain —
Gp= 34 dB (Typ) @ f = 10-400 MHz

e Broadband Noise Figure —
NF=3.5dB (Typ) @ f = 300 MHz

® |deal for Low Level Wideband Linear Amplifiers and AM
Modulators in VHF/UHF Communications Eguipment and
RF Instrumentation Applications

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vpe 28 Vde
Input Power Pin 5.0 dBm
Operating Case Temperature Range Tc -20 10 +90 °c
Storage Temperature Range Tstg -40 to +100 oc

ELECTRICAL CHARACTERISTICS (Vpc = 24 Vdc, 25 = 50 2, Te = 25°C. All

characteristics guaranteed over bandwidth listed under "‘Frequency Range”, unless specified

otherwisa.) STE"
Characteristic Symbol Min Typ Max Unit PN 7 "no ol
GROU!
Frequency Range BW 10 - 400 MHz NOTES 16
- 1. DIMENSIONING AND TOLERANCING PER ANSI t

Power Gain Gp 315 34 355 dB Y1450, 1982 5
Gain Flatness F = - +1.5 dB 2. CONTROLLING DIMENSICN: INCH. ; 3
Voltage Standing Wave Ratio, In/Out VSWR : g:g‘;’,‘;’w

(f = 10-300 MHz) - 15:1 -

{f = 300-400 MHz) — 2:1 -
1 dB Compression P1 mw

(f = 10 MHz) - 800 -

(f = 200 MHz) 700 800 -

(f = 400 MHz) - 300 -
Reverse Isolation PRI 43 50 - dB
2nd Harmenic dsg - -66 - dB

(Poyy = 10 mW)
Third Order Intercept ITo - 43 - dBm
Peak .Envelnpe Power for -32 dB PEP _ 500 = mw

Distortion
Noise Figure NF dB

{f = 60 MHz) - 4.0 —

(f = 300 MHz) = 3.5 5.5
DC Voltage Voc - 24 28 v CASE 714-04
DC Current Ipc - 300 340 mA
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MHW590

FIGURE 1 — POWER GAIN AND RETURN '
LOSS versus FREQUENCY FIGURE 2 ~ POWER GAIN versus FREQUENCY
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MHW590

FIGURE 7 — INTERMODULATION DISTORTION — THIRD FIGURE 8 — INTERMODULATION DISTORTION — FIFTH
ORDER versus OUTPUT POWER ORDER varsus OUTPUT POWER
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FIGURE 11 — BC CURRENT DRAIN versus SUPPLY VOLTAGE
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MOTOROLA

m SEMICONDUCTOR

TECHNICAL DATA

The RF Line ]

® Broadband Power Gain —

® Broadband Noise Figure —

® |deal for

LOW DISTORTION WIDEBAND AMPLIFIER

... low-noise, high-gain, ultra-linear, thin-film hybrid. Designed
for multi-purpose broadband 50 to 100 ohm system applications
requiring superior gain and current stability with temperature.

® Supply Voltage = 13.6 V Nominal
G, =36.5dB (Typ) @ f = 1-250 MHz

NF =3.7dB (Typ) @ f = 30 MHz

Low Level Wideband Linear Amplifiers and AM
Modulators in HF/SSB,
and RF Instrumentation Applications

VHF Communications Equipment

MHWS91

1.0—-250 MHz

HIGH GAIN AMPLIFIER

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vpe 16 Vde
Input Power Pin 3.0 dBm
Operating Case Temperature Range Te -20to +90 °c
Storage Temperature Range Tstg -40 to +100 %

ELECTRICAL CHARACTERISTICS

characteristics guaranteed over bandwidth listed under “Frequency Range”, unless specified

(Vpg = 136 Vde, Z, = 50 @, Tg = 259C. Al

otherwise.)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 1.0 - 250 MHz
Power Gain Gp 345 365 38 dB
Gain Flatness F - - 1.6 dB
Voltage Standing Wave Ratio, In/Out VSWR
(f = 1.0-30 MHz) - 1.5:1 -
(f = 30-250 MHz) — 2:1 -
1 dB Compression P1 mwW
(f = 30 MHz) 650 800 -
(f = 100 MHz) - 700 -
(f = 260 MHz) - 250 -
Peak Envelope Power PEP mW
(IMD3 = -30 dB, f = 30 MHz) 700 850 -
(IMD3 = -30 dB, f = 100 MHz) - 600 -
(IMD3 = -30 dB, { = 250 MHz) - 300 -
Noise Figure NF dB
(f = 30 MHz) - 3.7 5.0
(f = 100 MHz) - 3.7 -
(f = 250 MHz) - 4.5 —
DC Voltage Vpe - 13.6 16 v
DC Current lpc - 300 340 mA

g |
e diriTey nnn
= [T ey 7 (S Ly (Y
LTI T § <]
Bl w0 Vil |
| o mmatns
[T
NOTES.
1. DIMENSIONING AND TOLERANCING PER ANSI
Y1450, 1582

2. CONTROLLING DIMENSION: INCH

435 | 0450 |

CASE 714-04
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MHW591

FIGURE 1 — POWER GAIN vorsus FREQUENCY FIGURE 2 — POWER GAIN versus FREGUENCY
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FIGURE 7 — INTERMODULATION
DISTORTION versus OUTPUT POWER

MHW591

FIGURE 8 — INTERMODULATION
DISTORTION versus OUTPUT POWER
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FIGURE 9 ~ DC CURRENT DRAIN versus SUPPLY VOLTAGE
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MOTOROLA
m SEMICONDUCTOR I =
TECHNICAL DATA MHW592

The RF Line

1.0—-250 MHz
LOW DISTORTION WIDEBAND AMPLIFIER HIGH GAIN AMPLIFIER
. low-noise, high-gain, ultra-linear, thin-film hybrid, Designed

for multi-purpose broadband 50 to 100 ohm system applications
requiring superior gain and current stability with temperature,

e Supply Voltage = 24 V Nominal

® Broadband Power Gain —
Gp =35dB (Typ) @ f=1-250 MHz

® Broadband Noise Figure —
NF=3.6dB (Typ) @ f =30 MHz

® |deal for Low Level Wideband Linear Amplifiers and AM
Modulators in HF/SSB, VHF Communications Equipment
and RF Instrumentation Applications

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vpe 28 Vde
Input Power Pin 5.0 dBm
Operating Case Temperature Range Te -20 10 +90 %
Storage Temperature Range Tstg -40 to +100 vC

ELECTRICAL CHARACTERISTICS (vpc = 24 Vde, 2, = 50 2, Tg = 256°C. All
characteristics guaranteed over bandwidth listed under ‘Frequency Range", unless specified

otherwise.)
Characteristic Symbol Min Typ Max Unit 4
14 5M, 1982, i

Frequency Rangs BW 1.0 - 250 MHz 2 CONTROLLING DINENSION: ICH kJOEER
Power Gain Gp 335 35 365 | dB ' GROND

~ 3 RF OUTPUT
Gain Flatness F - - 1.0 dB
Voltage Standing Wave Ratio, In/Out VSWR [ MILLMETERS | INCHES

(f = 1.0-30 MHz) - 151 - %JN, MJLL WLL:";;_‘

{f = 30-250 MHz) - 2:1 - & m;,- o 110 |
1 dB Compression P1 mW g

(f = 30 MHz) 750 800 - £

£ = 100 MHz) - 900 - e

{f = 2650 MHz) — 750 ~ &
Peak Envelope Power PEP mw [k T em [ 8%

(IMD3 = -30 dB, f =30 MHz) 700 850 - L ﬁ%ggg ]

(IMD3 = -30 dB, f = 100 MHz) - 850 = 25485C_ | 0

(IMD3 = -30 dB, f = 250 MHz) = 600 - M_:ﬁ:ﬁ_“tp‘ﬁq

i

Noise Figure NF dB | 3west | 15m08SC |

({f = 30 MHz) - 3.6 5.0 scsagg g:mgg ,{

" 1118 2 |

(f = 100 MHz) = a7 = [T L5 [aes L o]

{f = 250 MHz) - 39 -
DC Voltage Voc = 24 28 v CASE 714-04
DC Current Ipc = 300 340 mA
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FIGURE 1 — POWER GAIN versus FREQUENCY FIGURE 2 — POWER GAIN versus FREQUENCY
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FIGURE 7 — INTERMODULATION FIGURE 8 — INTERMODULATION
DISTORTION versus OUTPUT POWER DISTORTION versus OUTPUT POWER
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FIGURE 9 —~ DC CURRENT DRAIN versus SUPPLY VOLTAGE
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MOTOROLA

m SEMICONDUCTOR s ==
TECHNICAL DATA MHW593

The RF Line

10—-400 MHz

LOW DISTOR
TION WIDEBAND AMPLIFIER HIGH CAIN AMPLIFIER

... low-noise, high-gain, ultra-linear, thin-film hybrid. Designed
for multi-purpose broadband 50 to 100 ohm system applications
requiring superior gain and current stability with temperature,

@ Supply Voltage = 13.6 V Nominal

@ Broadband Power Gain —
GD =34.5dB (Typ) @ f = 10-400 MHz

® Broadband Noise Figure —
NF=4.0dB (Typ) @ f = 300 MHz

® |deal for Low Level Wideband Linear Amplifiers and AM
Modulators in VHF/UHF Communications Equipment and
RF Instrumentation Applications

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Valtage Vpe 16 Vdc
Input Power Pin 3.0 dBm
Operating Case Temperature Range Te -20 to +90 °c
Storage Temperature Range Tslg -40 to +100 oc

ELECTRICAL CHARACTERISTICS (Vpg = 13.6 Vdc, 2, = 50 2, Tc = 25°C. All
characteristics guaranteed over bandwidth listed under *Frequency Range’’, unless specified

otherwise.)
Characteristic Symbol Min Typ Max Unit
NOTES
Frequency Range BW 10 = 400 MHz 1. DIMENSIONING AND TOLERANCING PER ANS!
Power Gain Gp a3 345 36 dB Y145M, 1982 )
2 CONTROLLING DIMENSION. INCH
Gain Flatness F - = 1.0 dB
Voltage Standing Wave Ratio, In/Out VSWR
(f = 10-300 MHz) - 16:1 -
(f = 300-400 MHz) - 2:1 -
1 dB Compression P1 mw
(f =10 MHz) - 600 -
(f = 200 MHz) 500 600 -
(f = 400 MHz) - 200 -
Reverse Isolation Pg1 45 50 - dB
2nd Harmonic dsgo — -55 = dB
{Pgut = 10 mW)
Third Order Intercept ITo - 38 = dBm
Peak Envelope Power for -32 dB PEP 300 mw i
! I —_ - R 5 — [ o585
Distortion (s | mwesc | rsu_-oLs,scr:
Noise Figure NF dB t:.’ 5%‘3&‘ ;EZ;:;E—-
(f = 60 MHz) - 3.7 - W e L",,%Lﬁu; 0450 |
(f = 300 MHz) = 4.0 5.5
DC Voltage Voo = 136 6 v CASE 114-04
DC Current lpc - 300 340 mA
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FIGURE 1 - POWER GAIN AND RETURN-

LOSS versus FREQUENCY FIGURE 2 — POWER GAIN versus FREQUENCY
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FIGURE 7 — INTERMODULATION DISTORTION — THIRD FIGURE 8 — INTERMODULATION DISTORTION - FIFTH
ORDER versus OUTPUT POWER ORDER versus OUTPUT POWER
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FIGURE 11 — DC CURRENT DRAIN versus SUPPLY VOLTAGE
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TECHNICAL DATA

MHWG607
The RF Line Series

VHF Power Amplifiers

... designed for 7.5 volt VHF power amplifier applications in industrial and com-

mercial equipment primarily hand portable radios. 7.0 W — 136 to 174 MHz
® MHW607-1: 136-154 MHz VHF POWER
® MHWG607-2: 146-174 MHz AMPLIFIERS

e Specified 7.5 Volt Characteristics:
— RF Input Power = 1.0 mW (0 dBm)
— RF Output Power = 7.0 Watts
— Minimum Gain (Vcgntrol = 7.0 V) = 38.5dB
— Harmonics = —40 dBc Max @ 2.0 f,
e 50 () Input/Output Impedance
e Guaranteed Stability and Ruggedness
e Epoxy Glass PCB Construction Gives Consistent Performance and Reliability

CASE 301K-02, STYLE 2

MAXIMUM RATINGS (Flange Temperature = 25°C)

Rating Symbol Value Unit
DC Supply Voltage (Pins 2, 4, 5) Vs1,2,3 9.0 Vde
DC Control Voltage (Pin 3) VCont 9.0 Vdc
RF Input Power Pin 5.0 mw
RF Output Power (Vg1 = Vg2 = Vg3 = 9.0 V) Pout 10 w
Operating Case Temperature Range Tc —~30to +100 £ 5
Storage Temperature Range Tsig -301t0 +100 C

ELECTRICAL CHARACTERISTICS Vg1 = Vg = Vs3 = 7.5 Vde, (Pins 2, 4, 51, T = 25°C, 50 () System

Characteristic Symbol Min Max Unit
Frequency Range MHW6E07-1 — 136 154 MHz
MHWE07-2 146 174
Control Voltage (Poyp = 7.0 W, Pip = 1.0 mw)l1) Vcont 0 7.0 Vdc
Quiescent Current (Vg1 = Vg2 = Vg3 = 7.6 Vdc, Vgpont = 7.0 Vde) Is1(q) *s2(q) = 160 mA
Power Gain (Pgyt = 7.0 W, Veont = 7.0 Vdc) Gp 38.5 == dB
Efficiency (Poyt = 7.0 W, Pin = 1.0 mw)(1) n 40 — %
Harmonics (Pgy = 7.0 W) 26, — — - 40 dBc
(Pin = 1.0mW) 31, = -45
Input VSWR (Pgyy = 7.0 W, Pin = 1.0 mW), 50 2 Ref. (1) = — 2.0:1 —
Load Mismatch (Vg1 = Vg2 = Vg3 = 9.0 Vdc) No Degradation
VSWR = 20:1, Pyt = 10 W, Pjn = 5.0 mw)(1) in Power Output
Stability (Pj, = 1.0-3.0 mW, Vg1 = Vg2 = Vg3 = 6.0-9.0 Vdc) All spurious outputs
Pout between 1.0 W and 10 wWl(1) more than 60 dB
Load VSWR = 8:1 below desired signal

(1) Adjust Veong for specified Pgyp.
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MHWG607 Series

PN

n. Q! o} <)3 40 Os Os
i, |1 [ T 1
: ; I° T° 2 “1 of u I°
2 I"Ecs ' cy:-lt j—__.ca 2

R Y Y

VCONTROL Vs1. Vs2 Vs3
+7.0Vde +7.5Vde +75Vde
(@ 250 mA (@ 145 mA @ L75A
= (TYPICAL) (TYPICAL} (TYPICAL)
10d8
ATTENUATOR
€1 — 0.018 uF Chip
C2,C3,C4,C5— 0.1 uF
C6, C7, C8 — 1.0 uF Tantatum
, L1,12,13,14 — 0.2 uH
SIGNAL 23, Z2 — 50 02 Microstrip
GENERATCR .
Figure 1. Power Module Test
System Block Diagram
TYPICAL CHARACTERISTICS
§ T 1T T T 1 Ve = Vo = 15
= Vg = Vg3 =15V
Pin = 1mW —] " Yot = Va2 = Vg3 = 13
-5 POlﬂ =7W —_
g i Vg1 = Vg = Vg3 = 7.5Vde_| sn f = 146 MHz ——
“2‘ 4 ~ ! = A / 155
=] ~t—VCont _ EW ?" 174
=3 t § § 8 ,/
g — — L © 3 E A/
= A =3 68— 7
S 9 s g S /
< 0 % 3, Y/
8 = Y
S, 129 /| /
VSWR 1101 g ¢ 7 /
1 1.0
140 150 160 170 180 1 2 3 4 5 6 7 8 9 10
t, FREQUENCY (MHz) Vcont. CONTROL VOLTAGE (Vde)
Figure 2. Control Voltage, Efficiency and VSWR
versus Frequency Figure 3. Output Power versus Control Volitage

X
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MHWG607 Series

TYPICAL CHARACTERISTICS
% 8 T 1
‘ Pin = 1MW
7 5’ Pout = TW
£ =z 4
= Vg1 = Vs = V3 = 75Vde g = 16MH2
& e -
g 8 V1 = Vs = Vg3 = 6Vde _| 24 174 il =
[=} 8 E 3
2 b 8 —
:.é 4 Pin =1 mW § 2
Vg=17V K Vg1 = Vgp = Vg3 = 7.5Vdc
’ | 1]
140 150 160 170 180 190 -8 -60 -40 -20 0 20 40 6 80 100
1, FREQUENCY [MHz) “Tc, CASE TEMPERATURE {°C)
Figure 4. Output Power versus Frequency Figure 5. Control Voitage versus Case Temperature
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Figure 6. Output Power versus Case Temperature Figure 7. Output Power versus Case Temperature

at Maximum Control Voltage
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MHWG607 Series

APPLICATIONS INFORMATION

NOMINAL OPERATION

All electrical specifications are based on the nominal
conditions of Vg1 = Vg2 = Vg3 = 7.5 Vdc (Pins 2, 4, 5)
and Pgt equal to 7.0 watts. With these conditions, max-
imum current density on any device is 1.5 x 109 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 7.0 watts.
The preferred method of power output control is to fix
Vg1 = Vg2 = Vg3 = 7.5 Vdc (Pins 2, 4, 5), Pj, (Pin 1)
at 1.0 mW, and vary Vggnt (Pin 3) 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, 4 and 5 are internally
bypassed with a 0.018 uF chip capacitor which is effective
for frequencies from 5.0 MHz through 174 MHz. For
bypassing frequencies below 5.0 MHz, networks equiv-
alent to that shown in Figure 1 are recommended. Inad-
equate decoupling will result in spurious outputs at cer-
tain operating frequencies and certain phase angles of
input and output VSWR,

Figure 8. Test Fixture Assembly

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 = Vg2
= Vg3 equal to 9.0 Vdc, VSWR equal to 20:1, and output
power equal to 8.0 watts.

e

MNote: The Printed Circuit Board shown is 75% of the original.

Figure 9. Photomaster For Test Fixture
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TECHNICAL DATA

The RF Line MHW?703
UHF Power Amplifier

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

e MHW703 450~460 MHz
e Specified 7.5 Volt Characteristics
RF Input Power = 2.0 mW (3.0 dBm)
RF Output Power = 2.3 Watts
Minimum Gain (Vgontrol = 5.8 V) = 30.6 dB
Harmonics = —40 dBc Max @ 2 fg
© 50 Q Input/Output Impedance
e Guaranteed Stability and Ruggedness
© Epoxy Glass PCB Construction Gives Consistent Performance and Reliability

2.3 W — 450 to 460 MHz
UHF POWER
AMPLIFIER

CASE 301J-02, STYLE 2

MAXIMUM RATINGS (Flange Temperature = 25°C)

\ Rating Symbol Value Unit
DC Supply Voltage (Pin 2) Vs 5.7 Vdc
DC Supply Voltage (Pins 4,5,6) Vs2,3,4 9.0 Vdc
DC Control Voltage (Pin 3) Veont 5.8 Vde
RF Input Power Pin 4.0 mwW
RF Output Power (Vg1 = 5.7 Vdc, Vg2 = Vg3 = Vgq = 9.0 Vdc) Pout 3.0 w

LOperating Case Temperature Range Te —-25to +100 *C
Storage Temperature Range Tstg ~25to +100 °Cc

ELECTRICAL CHARACTERISTICS Vg1 = 5.6 Vdc, (Pin 2), Vg2 = Vg3 = Vigq = 7.2 Vdc, (Pins 4,6,6), Te = 25°C, 50 0 System

Characteristic Symbol Min Max Unit

Frequency Range MHW?703 —_ 450 460 MHz
Control Voltage (Poyp = 2.3 W, Py = 2.0 mw){1) VCont 0 5.8 vdc
Leakage Current — 0.2 mA

(Vg1 = Vg2 = Veont = 0, Vg3 = Vgq = 9.0 Vdc, Pjn = 0 mW)
Power Gain (Pgoyy = 2.3 W, Vgont = 5.8 Vdc) Gp 30.6 - dB
Efficiency (Poyr = 2.3 W, Pip = 2.0 mw)i1) ] 38 - %
Harmonics (Pgyt = 2.3 wit 2 fo — —_ —40 dBc

(Pin = 2.0 mW)

Input VSWR (Pgyt = 2.3 W, Pj = 2.0 mW), 50 {1 Ref.{1) - — 2.0:1 -
Control Current (Vg = 5.7 Vdc, Vg2 = Vg3 = Vgq = 7.2 Vdc, Pjp = 2.0 mw)l1) — — 65 mA
Load Mismatch (Vg1 = 5.6 Vde, Vg2 = Vg3 = Vgq = 9.0 Vdc) No Degradation

VSWR = =, Pyt = 2.3 W, Pjp = 3.0 mwi(l) in Power Output
Stability (Pin = 1.0-3.0 mW, Vg1 = 5.0 Vdc, Vg = Vg3 = Vgq = 6.0-9.0 Vdc) All spurious outputs

Pout between 2.0 mW and 2.3 wil) more than 60 dB

Load VSWR = 6:1, All Phase Angles below desired signal
Regulated Supply First Stage Quiescent Current ISi(q) —_ 40 mA

(Vg1 = 56V)

(1) Adjust Vegnt for specified Pgy.
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MHW?703

Y
Y
|

l TEST FIXTURE

L1, L1

]
o e b THRT OCIET
‘ ) i T on
T 1, L gl
I 2 I a I c4 I (o]
\ { \ ! our
Vs Veontrol Vg2 Vs3 + Vsq
+56Vde +58Vdc  +72Vde +7.2Vvde
21, 22 = 50 Ohm Microstrip 0
1048 C1-C? = 0.018 uF OHM
ATTENUATOR C8,C9 = 3.3 uF LOAD
L1-L5 = 0.2 uH
SIGNAL
GENERATOR Figure 1. Power Module Test System
= Block Diagram =
TYPICAL CHARACTERISTICS
0 = 5
. : o §
2 ol_rn=-2mw » E s 4 —— ——]
w Pout = 23W &
E 5—5:1=36ch A = g R t=aom L | _ 4+~ | | —
g . 52 = Vs3 = Vg4 E // wS5MHz L—]
& Veo| L ——T""] /// /{GOM_I
Z 3 L1313 2 v
< // § /4 4
5 2 VSWR =] 1.2:1% of // |~ Pin = 2mW
5 | _+— | £ Vg1 = 56 Vde
1 — 1.1:1% L~ Vg = V3 = Veg = 7.2Véc
0 0 0 l [ 1
450 452 454 456 458 460 2 3 4 5 6
f, FREQUENCY (MH2) VCont: CONTROL VOLTAGE (Vdc)
Figure 2. Control Voitage, Efficiency and Figure 3. Output Power versus Control Voltage
VSWR versus Frequency
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MHW?703

TYPICAL CHARACTERISTICS,
5 ' 5
s 5 4 P——ll = 460 MHz
s ] E‘Vii V4 =I 12 lec g
g T+ £, N
] - Va2 = Va3 = Ve =6Vic 2. e 450 MHz|___1—
— 3
g 2 E 2
] Pin = 2mW S ?n =-—22r3ww
o VCont = 58Vde € out =
8 Vg1 = 56 Vdc
1 Vgy = 56 Vde S s
| | ; Vs2 = V53 = Vg4 = 7.2Vde
R [ | 0 [ [ 1 1
450 452 454 . 456 458 460 -80 -60 -40 -20 O 20 40 & 8 100
1, FREQUENCY {MH2) . ‘T, CASE TEMPERATURE (°C)
Figure 4. Output Power versus Frequency Figure 5. Control Voitage versus Case Temperature
5 5 -
I
Pin = 2mW +
A Vg) = 56Vde . — |- |f = 450 MHz
s Vg = Vg3 = Vgq = 7.2Vde g
= VCont SETFOR Pyy.= 23W @ Tg = 25°C =
% 3 § 3 = 460 Mhz
'é f = 450 Mz |—— 'é :
2 —— 2
3 = 450 MHz 3 P 2
3 2 Vg1 = 56 Vde
1 . : . V52 = Vg3 = V,;-72Vdc
Veont = 58Vde |,
0 0 T T 11
-8 -60 -40 -20 0 20 4 6 8 10 —80 -60 -40 -20 0 20 40 60 80 100
Te, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C)
Figure 6. Output Power versus Case Temperature Figure 7. Output Power versus Case Temperature

at Maximum Control Voltage
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MHW?703

APPLICATIONS INFORMATION

NOMINAL OPERATION

All electrical specifications are based on the nominal
conditions of Vg1 = 5.6 Vdc (Pin 2), Vg = Vg3 = Vgq =
7.2 Vdc (Pins 4, 5, 6) and Pyt equal to 2.3 watts. With
these conditions, maximum current density on any
device is 1.5 x 105 A/em2. 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 com-
munications regarding intended use have been made
with the factory representative.

GAIN CONTROL

The module output should be limited to 2.3 watts. The
preferred method of power output control is to fix Vgq
= 5.6 Vdc (Pin 2}, Vg2 = Vg3 = Vgq = 7.2 Vdc (Pins 4,
5, 6), Pin (Pin 1) at 2.0 mW, and vary V¢gnt (Pin 3) voltage.

DECOUPLING

Due to the high gain of the four stages and the module
size limitations, external decoupling networks require
careful consideration. Pins 2, 3, 5 and 6 are internally
bypassed with a 0.018 uF chip capacitor which is effective
for frequencies from 5.0 MHz through 940 MHz. For
bypassing frequencies below 5.0 MHz, networks equiv-
alent to that shown in Figure 1 are recommended. Inad-
equate decoupling will result in spurious outputs at cer-
tain operating frequencies and certain phase angles of
input and output VSWR.

Figure 8. Test Fixture Assembly

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 Vg7 =
5.6 Vdc, Vg2 = Vg3 = Vgq equal to 9.0 Vdc, VSWR equal
to =, and output power equal to 2.3 watts.

INPUT J||| ; QUTPUT

_ SCALE 111

Figure 9. Photomaster For Test Fixture
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TECHNICAL DATA

MHW707

UHF Power Amplifiers

... designed for 7.5 Volt UHF power amplifier applications in industrial and com-

mercial equipment primarily hand portable radios. 7.0 W — 403 to 470 MHz
e MHW?707-1 403-440 MHz UHF POWER
® MHW?707-2 440-470 MHz AMPLIFIERS

® Specified 7.5 Volt Characteristics
RF Input Power = 1.0 mW (0 dBm)
RF Qutput Power = 7.0 Watts
Minimum Gain (Vcontrol = 7.0 V) = 385 dB
Harmonics = —40 dBc Max @ 2 f,
e 50 ) Input/Output Impedance
© Guaranteed Stability and Ruggedness
® Epoxy Glass PCB Construction Gives Consistent Performance and Reliability

CASE 301J-02, STYLE 1

MAXIMUM RATINGS (Flange Temperature = 25°C)

Rating Symbol Value Unit
DC Supply Voltage (Pins 2,4,5,6) Vs1,2,3,4 9.0 Vdc
DC Centrol Vaoltage (Pin 3) Vcont 7.0 Vdc
RF Input Power Pin 3.0 mw
RF Qutput Power (Vg1 = Vg2 = Vg3 = Vgq = 9.0 Vdc) Pout 9.0 W
perating Case Temperature Range —30to +80 °C
| Operating Case T R TC
Storage Temperature Range Tstg -30to +80 *C
ELECTRICAL CHARACTERISTICS Vg1 = Vgp = Vg3 = Vgq = 7.5 Vdc, (Pins 2,4,5,6), Tc = 25°C, 50 () System
Characteristic Symbol Min Max Unit
Frequency Range MHW707-1 — 403 440 MHz
MHW707-2 440 470
Control Voltage (Pgyt = 7.0 W, Pip = 1.0 mw)(1) Veont 0 7.0 Vdce
Quiescent Current — 150 mA
(Vg1 = Vg2 = Vg3 = Vg4 = 7.5 Vdc, Pjn = 0 mW, Vggnr = 0 Vde)
Power Gain (Poyy = 7.0 W, Vcont = 7.0 Vde) Gp 38.5 — dB
Efficiency (Pout = 7.0 W, Pip = 1.0 mw)(1) n 40 = %
Harmonics (Poyt = 7.0 W)(11 214 — - - 40 dBc
(Pin = 1.0 mW)
Input VSWR (Pt = 7.0 W, Pip, = 1.0 mW), 50 2 Ref.{1) — — 2.0:1 -
Control Current (Vg1 = Vg2 = Vg3 = Vgq = 7.5 Vdc, Pip = 1.0 mw)l1) - — 95 mA
Load Mismatch (Vg1 = Vg2 = Vg3 = Vgq = 9.0 Vdc) No Degradation
VSWR = 10:1, Pgyt = 9.0 W, Pjn = 3.0 mw!1 in Power Output
Stability (Pjn = 1.0-3.0 mW, Vg1 = Vg2 = Vg3 = Vgq = 6.0-9.0 Vdc) All spurious outputs
Pout between 1.0 W and 9.0 w(1) more than 60 dB
Load VSWR = 8:1, All Phase Angles below desired signal

(1) Adjust Vgont for specified Poyp.
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VCont, CONTROL VOLTAGE {Vdc)

|
PIN
No.+‘ {52 +3 {;4 o5 60" 7+
I 1, JIT
o £, gu gu csI uIm (BI L,,Ia
- - - - zz
2
= 1o Lo 1
1 |1 I
e Y v ] oo
VeoNTROL Va1 + Vs2 Vs3 + V54
+7Vde  +75Vde +75Vde
1048 5
ATTENUATOR 2, 22— 50 2 MICROSTRIP OHM
C1-C7 — 0018 uf LOAD
08,09 —33 pF
SIGNAL L1-15— 02 uH 4
L GENERATOR =
Figure 1. Power Module Test System
Block Diagram
TYPICAL CHARACTERISTICS
{(MHW707-1)
9 —[
? pt EY ; 8 1 "
t = 420 Mz 4~ A
6 & 8 g 7 7 7
s P w3 B, v
Veont // & g / /'
4 5 5 4
g / 403 MHz
IPin=1mW 3 4
Powt = TW 5 | w0 MH%7 /
2]=Vs1 = Vg2 = Vg3 = Vsa = 75Vde 2.o:|§ P // / - -
: n = 1m
1 151 2 // / / Vgt = Vep = Vg = Vg = 75Vde—
%% 70 s re] = ' — l G
1, FREQUENCY (MHz) VCont CONTROL VOLTAGE (Vdc)

MHW?707 Series

ke

—

I]I>

_rf

Figure 2. Control Volitage, Efficiency and VSWR

versus Frequency
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MHW707 Series

TYPICAL CHARACTERISTICS
(MHW707-1)
10 1T T T
| Vg1 = Vg3 = Vg3 = Vgq = 75Vdc 7
] 3
g 8 o 2 6
= Pin = 1 mW g, [~ 1= 440 MHz
g [ Veont = 7Vde = 403 MHz
>
= 6 = 4
Vg1 = Vg = Vg3 = Vgg = 6 Vdc g
% £, Pin = 1mW
= 8 Ve = Vg2 = Vg3 = Vg4 = 75Vde
S 4 52 Pour = TW
>
1
2 0
400 410 420 430 440 450 -8 -60 —40 -20 0 20 4 60 80 100
f, FREQUENCY {MHz) Tc. CASE TEMPERATURE (°C)
Figure 4. Output Power versus Frequency Figure 5. Control Voltage versus Case Temperature
I |
{ = 403 MHz T~ T~Jf = 403 MH2
7 — 1 8 ‘\ 1
— 1 L7 ~ aomn 40 Mz
g6 /’ £
g v £
8 d g
54 5
5, 5.
= Pin = 1mW 5 Pin = 1mW
2 2 Vs) = Vgg = Vg3 = Vgg = 75Vde o3 V) = Vg2 = Vg = Vgq = 7.5Vde
VCont SET FOR Poyy = TW @ Tg = 25°C ) Veony = 7Vde
0 RN : L1
-8 -60 -40 -20 0 20 40 60 60 100 -8 -60 -4 -20 0 20 40 60 8 100
Tc, CASE TEMPERATURE {°C) Tc. CASE TEMPERATURE (°C}
Figure 6. Output Power versus Case Temperature Figure 7. Output Power versus Case Temperature
at Maximum Control Volitage
TYPICAL CHARACTERISTICS
(MHW707-2)
8 ] ~jf = doMi{ 7 ) 0 2
S (o]
[~  aomm| & | 2
£ 5 = “ 5
= < / &
; 6 s 5 v, ey 0w
2 2 Cont_ | &
- 5 3 4 i
E 4 in = 1mW g 3 Pin = 1mW -
2 Vs1 = Vg = Vg3 = Vgg = 75Vde S Pout = TW
oS3 Veont = 7 Vde g, Vg1 = Vgp = Vg3 = Vgq = 75V {54
;) a'y §
2 151
) —— VSWR 5
1 0 I 101 2
-80 -60 -40 -20 0 20 4 60 80 100 430 40 450 460 a7 480
T, CASE TEMPERATURE (°C) f, FREQUENCY (MH2)
Figure 8. Output Power Case Temp Figure 9. Control Volitage, Efficiency and VSWR
at Maximum Control Voltage versus Frequency
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MHW707 Series

TYPICAL CHARACTERISTICS
{(MHW707-2)
8 10
| ] LT T T 1 1
8 PR . Vg1 = Vg2 = Vg3 = Vgq = 75Vde
g 7 [ \A/ i g 8 —
g ¢ W\ﬁﬁ MHz §
< 5 AN l E 6
E Y oM g Vg = Vg2 = Vg3 = Vgg = 6Vde
2 f 1 E: g —
23 /4 Pip = 1mW ] 2 4
Vs1 = Vg = Vg3 = Vgg = 7.5Vdc
2 1 ! 1 1 1 Pin = 1mW
‘ ‘ l I l Veont = 7Vde
1 2 | | |
2 k] 4 5 3 7 430 40 450 460 470 480
Vcont. CONTROL VOLTAGE Vde) f, FREQUENCY (MHz)
Figure 10. Output Power versus Control Voltage Figure 11. Cutput Power versus Frequency
7 ‘Il !MH 7 7;
g . { = 470 Mz g ¢ f = 470 MH:_~] _—
< b~ o] | 440 MH2
g 5 I~ z S
> . s 440 MHz 4 .
E E Pin = 1mW
3 3 3 3 Vg1 = Vg2 = Vg3 = Vg4 = 75Vdc
2, Pin = 1mW -:-",o‘ 2 VCont SETFOR Py = TW@ Tg = 25°C
é Vg1 = Vg2 = Vg3 = Vg4 = 7.5Vde ol
1}—Pon =7 1
N I O oL L
-80 -60 -4 -20 0 20 4 60 8 100 -8 -60 -4 -20 20 « 60 8 100
Te, CASE TEMPERATURE {°C) Tc. CASE TEMPERATURE (°C)
Figure 12. Control Voltage versus Case Temperature Figure 13. Cutput Power versus Case Temperature
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MHW707 Series

APPLICATIONS INFORMATION

NOMINAL OPERATION

All electrical specifications are based on the nominal
conditions of Vg1 = Vg2 = Vg3 = Vgq = 7.5 Vdc (Pins
2, 4,5, 6) and Pgyt equal to 7.0 watts. With these con-
ditions, maximum current density on any device is 1.5
x 105 A/em2. While the modules are designed to have
excess gain margin with ruggedness, operation of
these units outside the limits of published specifica-
tions is not recommended unless prior communica-
tions regarding intended use have been made with the
factory representative.

GAIN CONTROL

The module output should be limited to 7.0 watts.
The preferred method of power output control is to fix
Vg1 = Vg2 = Vg3 = Vg4 = 7.5 Vdc (Pins 2, 4, 5, 6), Pjp
[Pin 1) at 1.0 mW, and vary V¢qnyt (Pin 3) voltage.

DECOUPLING

Due to the high gain of the four stages and the module
size limitation, external decoupling networks require
careful consideration. Pins 2, 3, 5 and 6 are internally
bypassed with a 0.018 uF chip capacitor which is effective
for frequencies from 5.0 MHz through 940 MHz. For
bypassing frequencies below 5.0 MHz, networks equiv-
alent to that shown in Figure 1 are recommended. Inad-
equate decoupling will result in spuricus outputs at cer-
tain operating frequencies and certain phase angles of
input and output VSWR.

INPUT |

Figure 14, Test Fixture Assembly

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 = Vg2
Vs3 = Vsq4 equal to 9.0 Vdc, VSWR equal to 20:1, and
output power equal to 8.0 watts.

; QuTPUT

Note: The Printed Circuit Board shown is 75% of the original.

Figure 15. Photomaster For Test Fixture
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MOTOROLA
m SEMICONDUCTOR MHW709-1 [l

TECHNICAL DATA MHW709-2
MHW709-3

The RF Line |

7.5 W — 400-512 MHz
UHF POWER AMPLIFIERS
. designed for 12.5 volt UHF power amplifier applications in
industrial and commercial FM equipment operating from 400 to
512 MHz.
@ Specified 12,5 Volt, UHF Characteristics —

Output Power = 7.5 Watts
Minimum Gain = 18.8 dB
Harmonics = 40 dB

@ 50 (2 Input/Qutput Impedance

RF POWER
AMPLIFIERS

® Guaranteed Stability and Ruggedness
@ Gain Control Pin for Manual or Automatic Output Level Control

@ Thin-Film Hybrid Construction Gives Consistent Performance
and Reliability

< M"'n 20NN ® [S®a® |71

il STYLE 1
lngired PN 1. RF OUTRUT
|  ohag 2. GROUND
-—n— 3 DL TERMINAL
- h—l 4 GROUND
= 5.0 GAN
| & GROUND
| T4 | [ty 1.RFINPUT
,_].; .7! wulo 1 C
¥ x
s R
MAXIMUM RATINGS (Flange Temperature = 25°C)
; i NOTE
Rating Symbel Yalug 161 1. MOUNTING HOLES WITHIN 0.13MM (0.005) DIA OF
TRUE POSITION AT SEATING PLANE AT
DC Supply Voltages Vs. Vse 15.5 Vdc A T AR DTN,
RF Input Power Pin 250 mw 2 DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982
RF Output Power(@ Vg = Vgc= 125 V) Pout 10 w 3 CONTROLLING DIMENSION: INCH
Operating Case Temperature Range e -30 10 +100 o°C
Storage Temperature Range Tsig —40 to +100 °C

1785 | 1815 |
1585 | 1615 |

0670 1 06 |
0515

¢ | 035 | oats |
0185 | 0215 |
0085 | ons |

CASE 700-04
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MHW709-1, MHW709-2, MHW709-3

ELECTRICAL CHARACTERISTICS (Vg and Vg, set at 12,5 Vdc, TA = 25°C, 50 Q) system unless otherwise noted)

Characteristic Symbol Min Max Unit
Frequency Range MHW709-1 C— 400 440 MHz
MHW709-2 440 . 470
MHW?709-3 470 512
Input Power (Poyt = 7.5 W) Pin — 100 mw
Power Gain Gp 18.8 — dB
Efficiency (Pout = 7.5 W) 7 35 - %
Harmonics (Poyt = 7.6 W, Reference) — - —-40 dB
Input Impedance (Poyt = 7.5 W, 50 2 Reference) Zin - 2:1 VSWR
Power Degradation (Poyt = 7.5 W, Tc = 25°C, Reference) - dB
(T = 0°C to 60°C} - 03
(Tc = —30°C to 80°C) = 0.7 \

Load Mismatch
{VSWR = ®, Vg = Vgc = 15.5 Vdc, Poyt = 10 W)

Stability

1. (Pjn = 30 to 150 mW, Load Mismatch = 2:1, 50 Q Reference,
Vg = Vg¢ = 3.0 to 16.6 Vdc)

2. (Vg = 12.5 Vdc, Vg adjusted for Pgyt = 5.0 to 10 W, Pjp = 100 mW,
Load Mismatch = 4:1, 50 Q1 Reference, note Vge=Vs)

Standby Current {Pjp = 0)

- No degradation in Pgyy

- | All spurious outputs
more than 70 dB
below desired signal

lsc(a) — | w0 | ma

FIGURE 1 — UHF POWER AMPLIFIER TEST SETUP

MHW709 BLOCK DIAGRAM

/

I\
e

N

L

Pin7 & LPin6[Pin 551 i g Pin 3 + 1pin2 Pin 1
= / - —rrr -
z1 .:11 = EXE T S 22
10de u " c2 L2 c6
J;‘ <L c3 l c? 50
Ohm
B l c5 T = 1} toad
Vge = Vg MHW?709 Text Fixture Schematic s
MICROLAB/ FXR AD 10N Z1, 22 50 02 Microstripline C2, C3 0.1 uF Ceramic
Signal L1, L2 Ferroxcube VK200-20/4B C7 47 pF Tantelum, 26 V
Generator C1, C4, C5, C6 1.0 uF Tantalum 25 V

NOTE: No Internal D.C. blocking on input pin.
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MHW709-1, MHW709-2, MHW709-3

TYPICAL PERFORMANCE CURVES

(MHW?709-2)
FIGURE 2 — INPUT POWER, EFFICIENCY, AND
VSWR versus FREQUENCY
20 g =15 Wetts W=
15— Vs= Vsc= 125V 6 =
—t—l1 b )
=1
s 50 - —~—— " § §
g 125 » = =
& g
5 IDO\ =
=
g // E
:_' [ Pin / g
50 201 3
% ~— w§
v
: ~~Lvswn = o 2
400 420 440 480 430 500
1, FREQUENCY (MH2)
FIGURE 4 — OUTPUT POWER versus VOLTAGE
T s0 0 a0mn:
Pinsetlor 7T5W
Pourat 125V
— out at 12.5 .
2 E
S E
= 80 =
w g
=l 2
a2
5 50 2
E 5
g o
E a0 &
20
10 Il 12 13 14 15

lsc, GAIN CURRENT CONTROL (AMP)

V, VOLTAGE (Vg = Vsl

FIGURE 6 — GAIN CONTROL CURRENT versus VOLTAGE

R [P
Vy= 125V -
0.20 =
okt 470 MHz

0.15 /
0.10 Z
0.0

0

0 30 50 30 12 15

Vie. GAIN CONTROL VOLTAGE (VOLTS)

FIGURE 3 — OUTPUT POWER versus INPUT POWER

20 T T
V= V=125V
— Input VSWR < 2:1
15
440 MHz
/--—-—'-"_.___
10 //
// 470 MHz
50 /‘
L/
40 50 80 100 120 140
Pin, INPUT POWER (m)
FIGURE 5 — OUTPUT POWER versus GAIN
CONTROL VOLTAGE
D= 100w
Vg=125V
16
12
240 MH2 L ————T"
/ 470 MHz
8.0 /
Vi

40 ///

0

0 30 650 9.0 12 15

Vs, GAIN CONTROL VOLTAGE (VOLTS)

FIGURE 7 — TEST CIRCUIT
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MHW?0. 1 (aw709-2, MHW703-3

APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the nominal
conditions of Vg¢ (Pin 5) and Vg (Pin 3) equal to 12.5
Vdc and with output powser equaling 7.5 watts. With
these conditions, maximum current density on any de-
vice is 1.5 x 105 A/cm2 and maximum die temperature
with 100° base plate temperature is 165°, While the mod-
ules are designed to have excess gain margin with rug-
gedness, operation of these units outside the limits of
published specifications is not recommended unless
prior communications regarding intended use has been
made with the factory representative.

Gain Control

The intent of these gain control methods is to set the
nominal Pgyt. Do not use them for wide range gain
control.

In general, the module output power should be lim-
ited to 10 watts. The preferred method of power output
control is to fix both Vgc and Vg at 12.5 Vdc and vary
the input RF drive level at Pin 7. The next method is to
control Vg through a stiff voltage source.

A third method of power output control is to control
Vsc through a current source or voltage source with
series resistance. This mode of control creates a region
of negative slope on the power gain profile curve and
aggravates output power slump with temperature.

Decoupling

Due to the high gain of the three stages and the mod-
ule size limitation, external decoupling network requires
careful consideration. Both Pins 3 and 5 are internally
bypassed with a 0.018 xF chip capacitor effective for
frequencies from 5 through 512 MHz. For bypassing
frequencies below 5 MHz, networks equivalent to that
shown in the test figure schematic are recommended.
Inadequate decoupling will result in spurious outputs
at certain operating frequencies and certain phase an-
gles of input and output VSWR less than 3:1.

Load Pull

During final test, each module is “load pull” tested in
a fixture having the identical decoupling network de-
scribed in Figure 1. Electrical conditions are Vg and Vg¢
equal 15.5 V output, VSWR infinite, cutput power equal
to 10 watts.

Mounting Considerations

To insure optimum heat transfer from the flange to
heatsink, 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 be-
neath the module flange should be flat to within 0.005
inch to prevent fracturing of ceramic substrate material.
For more information on module mounting, see EB-107.

FIGURE 8 — UHF POWER AMPLIFIER TEST FIXTURE
PRINTED CIRCUIT BOARD

Body Clearance
for 4-40 Screw

Input Line

Width = 0.085" ; piy, 7 Pin 5

NOTE: The Printed Circuit Board shown is 75% of the original.

Teflon Glass Board

t= 0.031"
€ = 2.56
Output Line
Width = 0.085"
NOTE:
Mount board and le on 1/2” thick sl block for

hest sinking and electrical ground. Pins 2, 4 and 6 are not
directly connected to ground in this test fixture. Ground is
provided through modute heat sink.
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= SEMICONDU
[ S—— |
TECHNICAL DATA =TOR e MHW7 10-; -
: MHW710-

MHW710-3

The RF Line |

13W 400-512 MHz

UHF POWER AMPLIFIERS :;:3;‘:3?5

. designed for 12.5 volt UHF power amplifier applications in
industrial and commercial FM equipment operating from 400
to 512 MHz.

@ Specified 12,5 Volt, UHF Characteristics —
Qutput Power = 13 Watts
Minimum Gain = 19.4 dB
Harmonics = 40 dB
e 50 {2 Input/Output Impedance
@ Guaranteed Stability and Ruggedness
® Gain Control Pin for Manual or Automatic Output Level Control
® Thin Film Hybrid Construction Gives Consistent Performance
and Reliability

MAXIMUM RATINGS (Flange Temperature = 25°C) b st

LTI}
Rating Symbol Value Unit P
DC Supply Voltages Vs, Vsc 155 Vdc e 1 [nyi
RF Input Power Pin 250 mw | .
Lt STl
RF Output Power (@ Vs = Vg = 12.5 V) Pout 15 w b o QU
Operating Case Temperature Range Tc -30to +100 | °C P | =y g‘gﬂcosrji?v'i-t
Storage Temperature Range Tstg | —40t0 +100 | °C L—u--":;t% < S
! 6 GROUND
ELECTRICAL CHARACTERISTICS ety 1 ﬂfl':JPUT
(Vs and Vg set at 12.5 Vde, Tp = 25°C, 50 () system unless otherwise noted)
Characteristic Symbol | Min | Max | Unit o
Frequency Range MHW710-1 — 400 440 MHz 1. MOUNTING HOLES WITHIN 0.13MM {0.005) DIA OF
TRUE POSITION AT SEATING PLANE AT
MHW710-2 440 | 470 MAXIMUM MATERIAL CONDITION,
MHW710-3 470 512 2. DIMENSIONING AND TOLERANCING PER ANSI
YI45M, 1982,
Input Power (Pgyt = 13 W) Pin — 150 | mwW 3 CONTROLLING DIMENSION: INCH
Power Gain Gp 19.4 — dB
T = _ [ MILLMETERS INCHES
Efficiency (Pout = 13 W) n 35 % @ [ | e
Harmonics (Pgyt = 13 W, Reference) — — -40 | dB A o [ o158 | : 26 #W
[ B | 5t82 | 5295 | 20%0 | 2065 |
Input Impedance (Pgyt = 13 W, 50 2 Reference) Zin — 2:1 |VSWR _2_ :i.H :"9,_! gi:gg_!,g
Power Degradation (Pgyy = 13 W, Tg = 25°C, — dB LHEﬁ-Z_ﬁTDM
Reference) i ”sezme?;:“ ,é;"s&;;:
(Te = 0°C to 60°C) - 0.3 3| 1016 | 1118 | 0400 | 0440
= —30° X — K [ 585 | 762 [ 020 [ 030
(Tc 30°C to 80°C) 07 L | 4534 | 4510 | 1785 | 1815
Load Mismatch — No degradation : ~’-;; i ;7; : é?;; n:“
2 I
[VSWR = =, Vg = 15.5 Vde, Pgyy = 16.5 W) in Pout TR TR AT
Stability - All spurious outputs ,i igi_ ,;;__gi;: ;:“E 1
1. (Pjn = 50 to 200 mW, Load Mismatch = 4:1, more than 70 dB v | e | tose [0 | odis |
50 0 reference, Vg = Vgc = 8.0 to 15.5 Vdc) below desired signal "; ‘;'“E l ’;;g gx g:: |
2. (Vg = 12.5 Vdc, Vg adjusted for Pyt = 5.0 —_ S
to 15 W, Pijn = 150 mW, Load Mismatch CASE 700-04
= 4:1, 50 0 reference, note Vgc < Vs)
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MHW710-1, MHW710-2, MHW71 Q,-e3

APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the nominal
conditions of Vg¢ (Pin 5) and Vg (Pin 3) equal to 12.5
Vdc and with output power equaling 13 watts. With
these conditions, maximum current density on any de-
vice is 1.5 x 105 A/cm2 and maximum die temperature
with 100° base plate temperature is 165°. While the mod-
ules are designed to have excess gain margin with rug-
gedness, operation of these units cutside the limits of
published specifications is not recommended unless
prior communications regarding intended use has been
made with the factory representative.

Gain Control

The intent of these gain control methods is to set the
nominal Poyt. Do not use them for wide range gain
control. o

In general, the module output power should be lim-
ited to 10 watts. The preferred method of power output
control is to fix both Vg¢ and Vg at 12.5 Vdc and vary
the input RF drive level at Pin 7. The next method is to
control Vg through a stiff voitage source.

A third method of power output control is to control
Ve through a current source-or voltage source with
series resistance. This mode of control creates a region
of negative slope on the power gain profile curve and
aggravates output power slump with temperature.

Decoupling -

Due to the high gain of the three stages and the mod-
ule size limitation, external decoupling network requires
careful consideration. Both Pins 3 and 5 are internaily
bypassed with a 0.018 uF chip capacitor effective for
frequencies from 5 through 512 MHz. For bypassing
frequencies below 5 MHz, networks equivalent to that
shown In the test figure schematic are recommended.
Inadequate decoupling will result in spurious outputs
at certain operating frequencies and certain phase an-
gles of input and output VSWR less than 3:1.

Load Pull

During final test, each module is “load pull” tested in
a fixture having the identical decoupling network de-
scribed in Figure 1. Electrical conditions are Vg and V¢
equal 15.5 V output, VSWR infinite, output power equal
to 16.5 watts.

Mounting Conslderations

To insure optimum heat transfer from the flange to
heatsink, 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 be-
neath the modute flange should be flat to within 0.005
inch to prevent fracturing of ceramic substrate material.
For more information on module mounting, see EB-107.

FIGURE 1 — UHF POWER AMPLIFIER TEST SETUP

MHW?710 BLOCK DIAGRAM
I\ l\ l\ T
[// I/ e I/]/ It
| Lpin7 Pin6lPinS&1ping  lpna  Flrin2 Pin 1
2 KA k2 ——>— L 2
N x
10d8 u " c2 L2 " %, Tes=
AN c3 l ¢ 50
Ohm
- TCs :__E G . “ U Load
Vee = Vg MHW?710 Text Fixture Schematic e
MICROLAB/ FXR AD 10N 21, 22 50 0 Microstripline €2, C3 0.1 uF Ceramic
Signal L1, L2 Ferroxcube VK200-20/48 C7 47 uF Tantalum, 25 V
Generator C1, C4, C5, C6 1.0 uF Tantalum 25 V

NOTE: No Internal D.C. blocking on input pin.
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MHW710-1, MHW710-2, MHW710-3

TYPICAL PERFORMANCE CURVES

(MHW710-2)
FIGURE 2 ~ INPUT POWER, EFFICIENCY, AND
VSWR versus FREQUENCY FIGURE 3 — QUTPUT POWER versus INPUT POWER
L T s 2 25 :InPuf VA< 7T
200} Vs= Ve =125V dis x z s*Vso= 125V
. /‘/ I B 2 -
Em s w3 £
— s Zus
£ 2 =
= _// 2, v o= 440 MHz
£150 Bz oz B - 470 MH2
512 =1 5 125 ’ =
2

z n 5 / //
€ 100 — S 10 v
y — N %

5 [ 7 2001 < 15—AA

50 vswa =] 1515 5.0 //

~ \T._/ g |_
5 1.0.1 25
%00 w0 a0 260 480 500 60 50 100 120 140 160
1, FREGUENCY {MH2) Pin. INPUT POWER (mw)

FIGURE § - OUTPUT POWER versus GAIN

FIGURE 4 — CUTPUT POWER versus VOLTAGE CONTROL VOLTAGE
8 T 20
440 10 470 MHz Pin = 150 mW
Pinset lor 13W Vg=125V
@ | Ponati2sv
5 7 dé gr 440MH
= - 2 =
£ = 1
e H - SV
- s .
£ S 50 /4
]
E] 12 E
-n'- o
< H
o e & a0 y
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V, VOLTAGE (Vg = V) Vsc. GAIN CONTROL VOLTAGE (VOLTS)

FIGURE 6 — GAIN CONTROL CURRENT versus VOLTAGE

025
Pin = 150 mW
= Vg= 125V 440 MH2
2 0 A
w 470 MHz
=3 0.1%
3 ——=
= ]
o
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= 010
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MHW710-1, MHW710-2, MHW710-3

FIGURE 7 — TEST CIRCUIT

FIGURE 8 — UHF POWER AMPLIFIER TEST FIXTURE
PRINTED CIRCUIT BOARD

N y i ireui 3 o iginal.
Body Clearance OTE: The Printed Circuit Board shown is 75% of the original

for 4-40 Screw

Teflon Glass Board
t= 0.031"
e = 2.56

Output Line
Width = 0.085"

NOTE:

Input Line Mount board and module on 1/2” thick aluminum block for
2 L heat sinking and electrical ground. Pins 2, 4 and 6 are not

Width = 0.0B5" | pjp, 7 Pin 5 Pin 3 Pin 1 directly connected to ground in this test fixture. Ground is

provided through module heat sink.

MOTOROLA RF DEVICE DATA
5-123




TECHNICAL DATA MHW720-1
MHW720-2
The RF Line 20 W 400-470 MHz
RF POWER
AMPLIFIERS
UHF POWER AMPLIFIERS
...designed for 12.5 volt UHF power amplifier applications in
industrial and commercial FM equipment operating from 400 to
470 MHz.
® Specified 12,5 Volt, UHF Characteristics —
Qutput Power = 20 Watts
Minimum Gain = 21 dB
Harmonics = 40 dB
e 50 2 Input/Output Impedance
® Guaranteed Stability and Ruggedness
e Gain Control Pin for Manual or Automatic Output
Level Control fe——=G g a0
@ Thin Film Hybrid Construction Gives Consistent ] iJE 7
Performance and Reliability s ] !
¥ oW
(e 5 i
=
L
MAXIMUM RATINGS (Flange Temperature = 25°C) r-_:?}‘ 1 [
Rating Symbol Value Unit g sme
5 3 T PIN-1. AF QUTPUT
DC Supply Voltages Vs.Vse 156.5 Vdc .u 2. GROUND
RF Input Power Pin 250 W igfc&?l NAL
RF Output Power (@ Vg = Vsc = 125 V) Pout 25 w ey
Operating Case Temperature Range Tc —-30to +100 °C il
Storage Temperature Range Tstg | —40 to +100 o &)
NOTES:
ELECTRICAL CHARACTERISTICS 1. MOUNTING HOLES WITHIN 0.13MM {0.005) DIA OF
(Vg and Vg set at 12.5 Vdc, Ta = 25°C, 50 {1 system unless otherwise noted) AT
Characteristic Symbol | Min | Max | Unit 2. DIMENSIONING AND TOLERANCING PER ANSI
YI45M, 1582
Frequency Range  MHW720-1 = 400 | 440 | MHz 3. CONTROLLING CIMENSION: INCH.
MHW720-2 440 470
Input Power (Poyt = 20 W) Pin — 150 | mW
Power Gain Gp 21 - dB
Efficiency (Pout = 20 W) 7 35 = % e
Harmonics (Pout = 20 W, Reference) — — -40 | dB :
Input Impedance (Pgyy = 20 W, 50 (2 Reference) Zin — 2:1 | VSWR :
Power Degradation (Pgyp = 20 W, Tg = 25°C, = dB g
Reference) - 0.3 3
(Tg = 0°C to 60°C) - 0.7 K
(Tc = —30°C to 80°C) L
Load Mismatch = No degradation MR
(VSWR = =, Vg = 15,5 Vdc, Pgut = 30 W) in Pout s Tym [ us
Stability _ All spurious outputs A '?3?..1%
1. (Pjn = 50 to 200 mW, Load Mismatch = 2:1, more than 70 dB W [ a0 | ses [ oms o |
50 {2 reference, Vg = Vge = 8.0 to 15.5 Vdc) below desired signal x 1 261 20 T oces [ onts
2. (Vg = 12.5 Vdc, Vs adjusted for Poyt = 5.0
to 20 W, Pj, = 150 mW, Load Mismatch CASE 700-04
= 2:1, 50 (1 reference, note Vgc = Vgl

[0 S e e e e TS I S S i DR S 2 S s e e s
MOTOROLA RF DEVICE DATA
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MHW720-1, MHW720-2

APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the nominal
conditions of Vgg (Pin 5) and Vg (Pin 3) equal to 12.5
Vdc and with output power equaling 20 watts. With
these conditions, maximum current density on any de-
vice is 1.5 x 105 A/em2 and maximum die temperature
with 100° base plate temperature is 165°. While the mod-
ules are designed to have excess gain margin with rug-
gedness, operation of these units outside the limits of
published specifications is not recommended unless
prior communications regarding intended use has been
made with the factory representative.

Gain Control

The intent of these gain contro! methods is to set the
nominal Poyt. Do not use them for wide range gain
control.

In general, the module output power should be lim-
ited to 20 watts. The preferred method of power output
control is to fix both Vg and Vg at 12.5 Vdc and vary
the input RF drive level at Pin 7. The next method is to
contro! Vg¢ through a stiff voltage source.

A third method of power output control is to control
Vgc through a current source or voltage source with
series resistance. This mode of control creates a region
of negative slope on the power gain profile curve and
aggravates output power slump with temperature.

i

Decoupling

Due to the high gain of the three stages and the mod-
ule size limitation, external decoupling network requires
careful consideration. Both Pins 3 and 5 are internally
bypassed with a 0.018 pF chip capacitor effective for
frequencies from 5 through 512 MHz. For bypassing
frequencies below 5 MHz, networks equivalent to that
shown in the test figure schematic are recommended.
Inadequate decoupling will result in spurious outputs
at certain operating frequencies and certain phase an-
gles of input and output VSWR less than 3:1.

Load Puli,

During final test, each module is “load puil” tested in
a fixture having the identical decoupling network de-
scribed in Figure 1. Electrical conditions are Vg and Vgc
equal 15.5 V output, VSWR infinite, output power equal
to 30 watts.

Mounting Considerations

To insure optimum heat transfer. from the flange to
heatsink, 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 be-
neath the module flange should be flat to within 0.005
inch to prevent fracturing of ceramic substrate material.
For more information on module mounting, see EB-107.

FIGURE 1 — UHF POWER AMPLIFIER TEST SETUP

™~

MHW720 BLOCK DIAGRAM

L

IS
e

Generator

Pin7 = JPin 6[Pin 5 pin 4 Pin 3 < lpin2 Pin 1
N ag Pk F—r—r— L
z2
wae |UZ 2] " 13 e L2 " s Jes7e
Tes T«
Vse = Vg yWMHW?720 Text Fixture Schematic
MICROLAB/ FXR AD 10N 21, Z2 50 01 Microstripline 'cz, C3 0.1 uF Ceramic

Signal L1, L2 Ferroxcube VK200-20/48 C7 47 pF Tantalum, 25 V

C1, C4, C5, C6 1.0 uF Tantalum 26 V '

NOTE: No Internal D.C. blocking on input pin.
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MHW720-1, MHW720-2

TYPICAL PERFORMANCE CURVES

(MHW720-2)
FIGURE 2 — INPUT POWER, EFFICIENCY, AND
VSWR versus FREQUENCY FIGURE 3 — OUTPUT POWER versus INPUT POWER
20 0 < 2
n g ! Y r A
Ve Ve =125
@ 2 il // »
Pour=20W s B 440 MKz
£ ,m\_V?"Vm'ILSV 0 ZE s ///
< 0 woE /[ 410MH2
¢ 1 c S
£
) =T % g /
= T = / 4
a 2 /
£ 5
& e [/
50 200E §50
ySuR 151 ? B
s1g
0 1 1 1w = 0 1
0 50 %0 a0 W 40 60 80 160 120 10 180
1, FREGUENCY (MHz) Pin. INPUT POWER (miW)
FIGURE 5 ~ OUTPUT POWER versus GAIN
FIGURE 4 — OUTPUT POWER versus VOLTAGE CONTROL VOLTAGE
0 T T ow e TR 460 MKz
Pi s for Py W "
— @V, =Vy = 125V P L Pig sat for Poyy = 20W —a 470 Wz
% @ OV =125V //'
£ 470 MH g /
S v uanhe g /
g i 5
H
2y e 0
5 / 2
E g
3 é \ e
S50 250
¥
0 0
50 60F 10 81 88 1w w1z B 0 20 &0 60 &8 10 12 4 15
Vg » Ve, VOLTAGE (VOLTS) Vi, CONTROL VOLTAGE (VOLTS)

FIGURE 6 — GAIN CONTROL CURRENT versus VOLTAGE

Wy sy
|- Pin set for Poye = 20W }
OV =125V 470 MHz
MHz
150 :
I
~ 440 MHz
-

I, CONTROL CURRENT m#)
g

5.0 60 70 8.0 8.0 0 n 12
V¢ CONTROL VOLTAGE (VOLTS)

-
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MHW720-1, MHW720-2

FIGURE 7 — TEST CIRCUIT

FIGURE 8 — UHF POWER AMPLIFIER TEST FIXTURE
PRINTED CIRCUIT BOARD

Body Clearance NOTE: The Printed Circuit Board shown is 756% of the original.

for 4-40 Screw

Teflon Glass Board
t= 0.031"
& = 2,66

Qutput Line
Width = 0.085"

NOTE:
Mount board and module on 1/2” thick aluminum block for
heat sinking and electrical ground. Pins 2, 4 and 6 are not
Pin 3 Pin 1 directly connected to ground in this test fixture. Ground is
provided through module heat sink.

Input Line
Width = 0.085"  pi 7 Pin 5

MOTOROLA RF DEVICE DATA
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MOTOROLA

m SEMICONDUCTOR

TECHNICAL DATA MHW720A1

MHW720A2

L The RF Line | 20 W 400-470 MHz

RF POWER
AMPLIFIERS

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

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

50 ) Input/Output Impedance

e Guaranteed Stability and Ruggedness

® Epoxy Glass PCB Construction Gives Consistent
Performance and Reliability

(2) See Figure 5, Input Power versus Case Temperature

) pe=—rrt [ o (letnam @58 [A®][T]
] <3 am
MAXIMUM RATINGS (Flange Temperature = 25°C) v _Ef]
Rating Symbol Value Unit J H ‘ ik ;.5,
DC Supply Voltages Ve1. Va2 15.5 Vdec N—
RF Input Power Pin 250 mwW
RF Output Power (@ Vgq = Vg2 = 125V) Pout 25 w
Operating Case Temperature Range Tc —30to +100 °C STYLER:
= PIN 1, RF OUTPUT
Storage Temperature Range Tstg —40 to +100 C 2.GROUND
ivs2
ELECTRICAL CHARACTERISTICS b
(Vg1 and Vg2 set at 12,6 Vdc, T¢ = 25°C, 50 (1 system unless otherwise noted) & GROUND
1. RFINPUT
Characteristic Symbal | Min Max | Unit
Frequency Range MHW720A1 . 400 440 MH:z —_—
MHW720A2 440 | 470 1. MOUNTING HOLES WITHIN 0.12MM 10 0051 DIA OF
: r d £
Input Power (Pgyt = 20 W) Pin — 150 mwW ‘m,jﬁi’“&”ﬁ;ﬁﬁﬁ;&?gﬁ' :d
Power Gain (Pgyt = 20 W) Gp 21 -, dB 2 S:T.Eﬁsln!:?nmarmmm:.-mmmsu
Efficiency (Pgyy = 20 W) n 35 = o 3. CONTROLLING DIMENSION: INCH.
Harmonics (Poyt = 20 W, Reference) = — -40 dB
Input Impedance (Pgyt = 20 W, 50 () Reference) Zin — 2:1 | VSWR R s
Gain Degradation (2) (Pgyy = 20 W, Reference — dB | DML WA | MAX | M : MAX
Gein @ Tc = + 25°C) Tc = -30°C - | -0z AT BETAETTHET S
Tc = + 80°C — =0.7 C | 851 | 914 | 035 | 0380
E | 254 [ 292 | 03007} oM5
Load Mismatch - No degradation in Pgt F-ol 206 | 262 | ooes | oas
= = = = G £1.03 BSC 2405 BSC
[VSWR = =, Vg1 = Vg2 = 15.5 Vdc, Pgyt T
30 W) 3| 1008 [ 1118 | 0.400
Stability (Pjn = 0 to 250 mW, Vg1 = Vg2 = 10 — All spurious outputs : i; ;fé ?;;’
to 15.5 Vdc) more than 60 dB N | @026 | 4100 | 1585
1. Load VSWR = 4:1, 50 ) Reference below desired signal ‘: ?:: zg;‘; gx
2. Source VSWR = 2:1, 50 (2 Reference s | oy | 151 | 08
7
Quiescent Current lg1 {q) = 200 mA T I
(Ig1 No RF Drive Applied) W_| 470 | 546 | 0185
X 216 | 252 | 0085

CASE 700-04

MOTOROLA RF DEVICE DATA
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MHW720A1, MHW720A2

APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the nominal
conditions of Vgq (Pin 5) and Vg2 (Pin 3) equal to 12.5
Vdc and with output power equaling 20 watts. With
these conditions, maximum current density on any de-
vice is 1.5 x 105 A/cm2 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 intended use has been
made with the factory representative.

Gain Control

This module is designed for wide range Pqt level
control. The recommended method of power output
control, as shown in Figure 3, is to fix Vgq and Vg2 at
12.5 Vdc and vary the input RF drive level at Pin 7.,

* In all applications, the module oufput power should
be limited to 20 watts.

Decoupling

Due to the high gain of the three stages and the.mod-
ule size limitation, the external decoupling network re-
quires careful consideration. Both Pins 3 and 5 are in-
ternally bypassed with a 0.018 uF chip capacitorJ effective

for frequencies from 5 through 470 MHz. For bypassing
frequencies betow 5 MHz, networks equiyalant to that
shown in the test fixture schematic are recommended.
Inadequate decoupling will result in spurious outputs
at certain operating frequencies and certain phase an-
gles 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 net-
work described in Figure 1. Electrical conditions are Vgq
and Vg2 equal 15.5 V, load VSWR infinite, and output
power equal to 30 watts.

Mounting Considerations

To insure optimum heat transfer from the flange to
heatsink, use standard 6-32 mounting screws and an
adequate quantity of siticon 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 be-
neath the module flange should be flat to within 0.005
inch to prevent fracturing of ceramic substrate material.
For more information on module mounting, see EB-107.

FIGURE 1 — UHF POWER AMPLIFIER TEST SETUP

I

IS

MHW720A BLOCK BIAGRAM

Iy

Vi

Pin 7 Pin 6[Pin 6L ] pin 4 Pin 3 + lpin2 Pin 1
F ¢ = T =
21 gl 2 2
10dB u C2 L2 " T Tee=
)_[]] IT 3 :_[ c7 5
= Ohm
Teos T™ Load
Vg1 T Vg2 MHW?720A Text Fixture Schematic %

MICROLAB/ FXR AD 10N
Signal
Generator

Z1, 22 50 Q Microstripline
L1, L2 Ferroxcube VK200-20/48
C1, C4, CS5, C6 1.0 uF Tantalum 25 V

C2, C3 0.1 uF Ceramic
C7 47 uf Tantalum, 25 V

NOTE: No Internal D.C. blocking on input pin.
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MHW720A1, MHW720A2

FIGURE 2 — INPUT POWER, EFFICIENCY, AND

VSWR versus FREQUENCY ) FIGURE 3 — OUTPUT POWER versus INPUT POWER
180 50 _ 5 o
n4—> a;e_ // e s
HS - "
g _ 2 » P /F/
e
glzﬂ/ . i (Og g WMHI////
E out = s [ 4401
Vi1 = Vgg = 125V B 2, V) oa )
£ / / |/oome
2 80\
5 10
a
N =, : 7/ Vo Vg = TV
a 4 We |
N /
=1 g 2w
~ ~ " VSWR o §
0 o2 0
3% 410 430 450 470 4% 0 20 ) 60 80 100
1, FREQUENCY (MHz) Pin INPUT POWER {mW)
FIGURE 4 — OUTPUT POWER versus VOLTAGE FIGURE 5 — INPUT POWER versus CASE TEMPERATURE
I T 1] ®
& Pin Set for Poyy = 20W
En n SeLIor Tout = Pout = 20W
Vet = Vo9 = 1, out
g @Vs1 = Vg = 125V s 2 Vgy = Vg = 125V
§ 15 E
E 10 aomss /7| 5 N
s Vo g [ aomi~] S
e ,7 &0
Pz
" .
50 60 70 80 90 10 1 12 13 14 15 4 -0 0 +20 +40 +60 +80 +100 +120
Vg1, Vg2, SUPPLY VOLTAGE V) Tc, CASE TEMPERATURE {°C)
FIGURE 8 — OUTPUT POWER versus
CASE TEMPERATURE @ 10.8 V SUPPLY
2
E
S 15 | 400 Mz~ —
[- 4 i
g |w M|
aomi” |
: o
B
S Vg1 = Vgg = 108V
5‘0 1 1 1
Pin = 100 mW {Fixed)

-4 -2 0 +20 +40 +60 +80 +100 +120
Tc, CASE TEMPERATURE (°C)
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MHW720A1, MHW720A2

FIGURE 7 — TEST CIRCUIT

FIGURE 8 — UHF POWER AMPLIFIER TEST FIXTURE
PRINTED CIRCUIT BOARD

NOTE: The Printed Circuit Board shown is 75% of the original.
Body Clearance

for 4-40 Screw

Teflon Glass Board
t= 0.031"
€ = 2.56

Output Line
Width = 0.085"

NOTE:
Mount board and module on 1/2” thick aluminum block for
heat sinking and electrical ground, Pins 2, 4 and 6 are not
Pin5 Pin 3 Pin 1 directly connected to ground in this test fixture. Ground is
provided through module heat sink.

Input Line
Width = 0.085" pi, 7

MOTOROLA RF DEVICE DATA
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MOTOROLA

E SEMICOND U C T O R 1
TECHNICAL DATA

MHWS801
The RF Line MHWS851

UHF Power Amplifiers Series
... capable of wide power range control as encountered in portable cellular
radio applications (30 dB typical). 1.6 W — 820-925 MHz

e High Efficiency RF POWER
® Smallest Size in Industry AMPLIFIERS
e MHWB801-1 and MHW851-1 820-850 MHz
® MHW801-2 and MHW851-2 870-905 MHz
°
L]
°

MHW801-3 and MHW851-3 890-915 MHz
MHW801-4 and MHW851-4 915-925 MHz
Specified 6.0 Volt Characteristics
RF Input Power = 1.0 mW (0 dBm)
RF Output Power = 1.6 Watts (MHW801-1,-2,-4 and MHW851-1,-2,-4) b
= 2.0 Watts (MHW801-3 and MHW851-3)
Minimum Gain (Vgontrol = 3.5 V) = 32 dB (MHW801-1,-2,-4 and MHW851-1,-2,-4)
(Vcontrol = 3.5 V) = 33 dB (MHW801-3 and MHW851-3)
Harmonics = —45 dBc Max (@ 2.0 fg
50 € Input/Output Impedance
® Guaranteed Stability and Ruggedness
e Epoxy Glass PCB Construction Gives Consistent Performance and Reliability

CASE 413-01, STYLE 1
MHWB801 SERIES

CASE 301N-01, STYLE 1
MHW851 SERIES

MAXIMUM RATINGS (Flange Temperature = 25°C)

Rating Symbol Value Unit
DC Supply Voltage (Pins 2, 3, 4) Vs1,2,3 7.5 Vde
DC Control Voltage (Pin 1) Veont 4.0 Vdc
RF Input Power Pin 3.0 mw
RF Qutput Power (Vg1 = Vg2 = Vg3 = 7.5V) Pout 3.0 w
Operating Case Temperature Range Tc -30to +100 C
Storage Temperature Range Ts[g -30to +100 c
ELECTRICAL CHARACTERISTICS (Vg1 = Vgp = Vg3 = 6.0 Vdc, (Pins 2, 3, 4), Tg = 25°C, 50 {2 System)
Characteristic Symbol Min Max Unit
Frequency Range MHW801-1 and MHWE851-1 — 820 850 MHz
MHWB801-2 and MHW851-2 870 905
MHW801-3 and MHW851-3 890 915
MHWB801-4 and MHW851-4 915 925
Control Voltage (Pgyy = 1.6 W, Pin = 1.0 mw)(1 )(3) Veont 0 35 Vdc
Quiescent Current (Vgq, Pin 2 = 6.0 Vdc)(2) Is1{q) - 65 mA
Power Gain (Poyp = 1.6 W, Vgont = 3.5 Vdc)(3) MHWB01/851-1,-2,-4 Gp 32 — dB
(Pout = 20 W, Vegnt = 3.5 Vde) MHWB01/851-3 33 _—
Efficiency (Poyt = 1.6 W, Pip = 1.0 mw){1)(3) 1 45 - %
(1) Adjust Veont for specified Poyt. {continued)

{2) Veont = 0 Vde.
(3) Pour = 2.0 watts for MHWB01-3 and MHW851:3 only.

MOTOROLA RF DEVICE DATA
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MHWS801, MHW851 Series

ELECTRICAL CHARACTERISTICS — continued (Vs; = Vs2 = Vg3 = 6.0 Vdc, (Pins 2, 3, 4), T = 25°C, 50 £ System)

Characteristic Symbol Min Max Unit
Harmonics (Poyy = 1.6 WHIN3) 2.0 4 — — -45 dBe
{Pin = 1.0 mW) 301, — -55
Input VSWR {Poy = 1.6 W, Piy = 1.0 mW), 50  Ref.1)(3) - - 2.0:1 -
Noise Power 30 kHz Bandwidth, 45 MHz, above fg — - dBm
(Pout = 1.6 WII3) 1o = +25°C - -85 ’
{Pin = 1.0 mW) Tc = +100°C - . -82
Load Mismatch (Vg1 = Vg3 = Vg3 = 7.5 Vdc) No Degradation
VSWR = 10:1,Pgyt = 3.0 W, Pjp = 3.0 mw){1) in Power Output
Stability (Pjn = 0.5-2.0 MW, Vg1 = Vg3 = Vg3 = 4.8-7.5 Vdc All spurious outputs
Pout between 0 mW and 1.6 Wil)(3) more than 60 d8
Load VSWR = 6:1, Source VSWR = 3:1) ; below desired signal

{1} Adjust Veon for specified Pgyy.

{2) Veont = 0 Vdc.
(3) Pyt = 2.0 watts for MHWSE01/851-3 only.

]
3 T ¢
C
n = tu P23
C6
RE. T RF.
SIGNAL N = out
GENERATOR
Y vV ' Y
VCONTROL Vst Vs2
1048 50
L — +4Vde +6Vde +6Vde +6 Vdc -t =
= ATTENVATOR = G 00pA G SOmA @ 80 mA @ 380 malt) = OHM =
(TYPICAL)  (TYPICAL) (TYPICAL) {TYPICAL) LoAd
€1, €2 — 0.018 F CHIP
€3,C5,C7— 0.1 uf
C4,C6, CB, €9 — 1 aF TANTALUM * (11480 mA for MHWB01/851-3

L1, L2, 13,14 —0.15 uH
21,22 — 50 €2 MICROSTRIP

Figure 1. Power Module Test System Block Diagram
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MHW801, MHW851 Series

TYPICAL CHARACTERISTICS
MHW801/851-1 and MHW801/851-2

4 [ T T
5 = | Pa=1mW
= N §L Vg1 = Vo = Vg3 = 6V
b=l
2 3 % 2 g3
- w =3
§ > 6« g E S
g 24P = 1w Veont @ = £, =2§'},M"’
= Frin = —
E Pout = 16W E /7?< 0 |
Vet = Voo = Vea = 6 Vo 1 E 4
g s1 52 53 = 6Vdc 20: g =] /
= . : § A
z 151 2 < 1 4
8 s mall = )./
10:1 /4
0 0
800 825 850 875 900 925 0 1 2 3 4 )
f, FREQUENCY (MHz) VCONT. CONTROL VOLTAGE (Vdc)
Figure 2. Control Voltage, Efficiency and Input Figure 3. Output Power versus Control Voltage
VSWR versus Frequency
4 T T 4
Pin = 1mW
™ VeonT = 4 Vde
= f = 820 MHz
g3 g3 t
£ Vgp = Vg = Vg3 = 6Vee_| g i
£ = [ — g ,
§ Vg1 = Vg2 = Vg3 = SVdc _| g
- — =
LR - S
=z
8
0 0
800 8% 850 875 900 925 -80 -60 -4 -2 0 20 4 6 80 100 120
f, FREGUENCY (MH2) Tc, CASE TEMPERATURE (°C)
gure 4. Cutput Power versus Frequency igure 5. Control Voltage versus Case Temperature
Fi 4.0 P Fi Figure 5. C | Voltag Case Temp
4 dr— T T T
1T P = 17
— Pip = 1mW L— V51 = Vgg = Vg3 = 6Vde
Vg1 = Vg2 = Vg3 = 6Vdc VCONT = 4 Vdc (Max)
£ 3| VCONTSETFORPoy = 16W @ Tg = +20°C s | '
§ |t =05 M
S
o1
3 ] 1= 82010 505 MH ]
f-:' 1 3 !
0 0
-8 -60 -4 -2 0 20 4 6 8 100 120 -8 -60 -4 -2 0 20 4 6 80 100 120
Tc. CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C)
Figure 6. Output Power versus Case Temperature Figure 7. Output Power versus Case Temperature

at Maximum Control Voltage
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VCONT. CONTROL VOLTAGE (Vdc)

Pout, OUTPUT POWER (W)

Pyt OUTPUT POWER (W)
w

MHW801, MHW851 Series

TYPICAL CHARACTERISTICS (continued)
MHW801/851-3 and MHW801/851-4

' |
t 55 7
3 : 0 G
2 _
- — w2
— Veont 45 g ©
5 2
s @
H 4 =
Pin = 1mW g
[~ Poyt = 2W IMHWE01851-3) 3
Pout = 1.6 W {MHWE1/851-4) 201 3
T vgy = Vg = Vg = 6Vde 0z &8
1515
| VSWR g
[ 1 100=
850 860 670 880 8% 900 910 920 930 940 950

f, FREQUENCY (MHz)

Figure 8. Control Voltage, Efficiency and VSWR
versus Frequency

Po=tnW
| VCONT = 3 Vdc (MHW801/851-3)

VCONT = 4 Vdc (MHWB01/851-4)

MHW801:851-3
2_V]=V;2=V,3=5Vd¢ }
MHW?ONBS!;‘ ~—
1 51
. Vg1 = Vgg = Vg = 5Vdc | MHW801.851.3
MHW801:851-4

0
650 B850 870 880 8%0 900 910
f, FREQUENCY (MHz)

Figure 10. Output Power versus Frequency

T T T ]

[ V) = Vg = Vg3 = 6Vde t I ! I

VCONT SETFORPoyy = 2W @ Tg = +20°C (MHWB801/851-3)
[ VCONT SET FOR Py = 16W @t Tg = +20°C (MHWBO1i851.4) ]
1

w

~

f= BinHZ
r L
925

0
-8 -60 -4 -2 0 2 40 6§ 8 100 120
Tg, CASE TEMPERATURE (°C)

Figure 12. Output Power versus Case Temperature

VeoNnT. CONTROL VOLTAGE (Vde)

920 930 940 950

Pout OUTPUT POWER (W)

T T T
Pin = 1mW
[ Vg) = Vg2 = Vg3 = 6Vde
3
| { = 880 MHz
2 ,4,—- N0
840
/
1
/l
0
0 1 2 3 4 5

VCONT. CONTROL VOLTAGE (Vdc)

Figure 9. Output Power versus Control Voltage

f = 925 MHzf~—q__

Pin = 1mW
— Vg1 = Vg2 = Vg3 = 6Vdc
Poyt = 16W
). 1

1 1
-80 -60 -4 -20 0 20 4 60 8 100 120
Tc, CASE TEMPERATURE (°C}

Figure 11. Control Voltage versus Case Temperature

4

1T T 1
| Pip = 1mW
Vs1 = Vg2 = Vg3 = 6Vde
3| VCONT = 4 Vde (Max.)

l

I
|1 = 80w
5

0
-80 -60 -4 -20 2 @ 60 8 10 120
Tc, CASE TEMPERATURE [°C)

Figure 13. Output Power versus Case Temperature
at Maximum Control Voltage
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MIHW801, MHW851 Series

APPLICATIONS INFORMATION

NOMINAL OPERATION

All electrical specifications are based on the nominal
conditions of Vg1 = Vgp = Vg3 = 6.0 Vdc (Pins 2, 3, 4).
With these conditions, maximum current density on any
device is 1.5 x 105 A/lem2 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 specified value.
The preferred method of power output control is to fix
Vg1 = Vg2 = Vg3 = 6.0 Vdc (Pins 2, 3, 4), Pj, (Pin 1) at
1 mW, and vary Vcont (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 xF chip capacitor which is effective
for frequencies from 5 MHz through 940 MHz. For bypass-
ing frequencies below 5 MHz, networks equivalent to that
shown in Figure 1 are recommended. Inadequate decou-
pling will result in spurious outputs at certain operating
frequencies and certain phase angles of input and output
VSWR.

MOUNTING CONSIDERATIONS

For the MHW801 Series module, mounting is generally
accomplished by soldering the flange to a suitable heat
sink. This can be done with a low temperature solder
such as 52% In, 48% Sn and type “R"” Flux which liquifies
below 150°C. Under no circumstances should the
MHWB801 Series modules be heated to a temperature
greater than =165°C. Internal construction of the module
has been achieved using 36% Tin, 62% lead, 2% silver
solder which liquifies at 179-180°C.

FI\' NUMB'RS

—'I |

Figure 14. Test Fixture Assembly

Also remember that the modules are NOT hermetic.
Do not immerse a module in a flux cleaning solution or
other liquids under any circumstances.

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 = Vg2

= Vg3 equal to 7.5 Vdc, VSWR equal to 10:1, and output
power equal to 3 watts.

SCALE 1:1

Figure 15. Photomaster For Test Fixture
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MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

MHW803
The RF Line Series

UHF Power Amplifiers

. capable of wide power range control as encountered in portable cellular radio
applications (30 dB typical). 2 W — 806 to 905 MHz

e MHWB803-1 820-850 MHz UHF POWER
° MHW803-2 806-870 MHz AMPLIFIERS
e MHW803-3 870-905 MHz
e Specified 7.5 Volt Characteristics
RF Input Power = 1 mW (0 dBm)
RF Qutput Power = 2 Watts
Minimum Gain (Vcontrol = 4 V) = 33 dB
Harmonics = —45 dBc Max @ 2 fg
® 50 Q Input/Output Impedance
@ Guaranteed Stability and Ruggedness
e Epoxy Glass PCB Construction Gives Consistent Perfarmance and Reliability

CASE 301E-04, STYLE 1

MAXIMUM RATINGS (Flange Temperature = 25°C)

Rating Symbol Value Unit
DC Supply Voltage (Pins 2,3,4) Vs1,2,3 10 Vde
DC Centrol Valtage (Pin 1) Vcont 4 vde
RF Input Power Pin 3 mW
RF Output Power (Vg1 = Vg2 = Vg3 = 10V) Pout 3 w
Operating Case Temperature Range Tc -301t0 +100 °c
Storage Temperature Range Tstg -30 to +100 *C
ELECTRICAL CHARACTERISTICS Vg1 = Vg2 = Vg3 = 7.5 Vdc, (Pins 2,3,4), Tg = 25°C, 50 {2 System
Characteristic Symbol Min Max Unit
Frequency Range MHWB803-1 - 820 850 MHz
MHW803-2 806 870
MHWB03-3 870 905
Control Voltage (Pgyp = 2 W, Pjp = 1 mw)(1) Vcont ] 4 Vdc
Quiescent Current (Vgq, Pin 2 = 7.5 vdc)(2} Is1(q) — 65 mA
Power Gain (Pgyt = 2 W, Vcont = 4 Vdc) Gp 33 - dB
Efficiency (Poyt = 2 W, Pin = 1 mwi(1) n 37 — %
Harmonics (Poyy = 2 W1 2144 — — - 45 dBc
(Pin = 1mW)  3fg — ~55
Input VSWR (Poyt = 2 W, Pin = 1 mW), 50 {2 Ref. (1) = - 2.0:1 —
Noise power 30 kHz Bandwidth, 45 MHz, above fo
(Pout = 2WHN T¢ = +25°C = = -85 dBm
Pijn = 1mW) Tg = +100°C _ — -82 dBm
Load Mismatch (Vg1 = Vg2 = Vg3 = 10 Vdc) No Degradation
VSWR = 10:1, Pgyp = 3 W, Pjy = 3 mw){1) in Power Output
Stability (Pjn = 0.5-2 mW, Vg1 = Vg2 = Vg3 = 6-9 Vdc) All spurious outputs
Pout between 0 mW and 2 wil) more than 60 dB
Load VSWR = 6:1, Source VSWR = 3:1) below desired signal

(1) Adjust Vegny for specified Pgyy.
{2) Vgont = 0 Vde.
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MHWB803 Series

i —

G
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|
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T
RF. | RF.
N1 veontroL Vst V2 out
+4Vde +75Vde +75Vde +15Vde
D@m,u @ 120mA @ 100 mA @ 450 mA D
{TYPICAL)  (TYPICAL} (TYPICAL) (TYPICAL}
10¢8 0,0 zoma uF CHIP O:oM
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ATTENUATOR €4, C6, C8, C3— 1 uF TANTALUM LOAD
11,12,13, 14— 0.15 uH
SIGNAL 21,22 — 50 2 MICROSTRIP
GENERATOR

0

Figure 1. Power Module Test System
Block Diagram

TYPICAL CHARACTERISTICS
(MHW803-1,-2)

T Trtim [ ] ‘ T T 1
Pout = 2W ; Pin = 1 mW
= Vg1 = Vg2 = Vg3 = 75Ve z Vst = Vg2 = Vg3 = 75V
83 0 = =3 f = 800 MHz
;’ Veom 5 § 635
= t 55k 70
8 n L—1 & &
s 2 40 W E 2 7
15
: : /
8 .
&1 VSWR 2.0:1% n.§ 1 //
3 Ve - /i
S5 7
0 101 % 0 |I
780 800 820 840 850 850 0 1 2 ] 5
1, FREQUENCY (MHz) Veont CONTROL VOLTAGE (Vde)
Figure 2. Control Voltage, Efficiency and VSWR Figure 3. Qutput Power versus Control Voltage

versus Frequency
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MHWB803 Series

TYPICAL CHARACTERISTICS
(MHWB803-1,-2)
4 T 4
Pip = 1mW
VCont = 4 Vde =
- Cont =% Vg1 = Vg = Vg = 75Vde g, wm .
g ‘\ 8
é 2 Vg1 = Vgz = Vg3 = 6Vdc 22 ——
B in=1m
2 /,/ % Vg1 = Vg = Vg3 = 75Vdc
] ] Pout = 2W
a9 § 1
>
0 0
780 800 820 840 860 880 -8 ~60 -40 -20 0 20 40 60 8 10
f, FREQUENCY (MHz) Tc. CASE TEMPERATURE (°C)
Figure 4. Output Power versus Frequency Figure 5. Control Voltage versus Case Temperature
4 - — 4
Pin = 1mW
Vg = Vg = Vg3 = 72.5Vde —
Veont setfor Poyy = 2W @ T = 20°C
s3 23
« 800 MHz }—"] _—
s E TS
52 o 52 M—
g 70 MHz L~ — E
=2 =2
% S P; 1mW
3 in = 1M
2 Ll & Ve) = Ve = Vg = 75Vde
Vgont = 4 Vde
; ; L ||
-8 -60 -40 -20 0 20 40 60 80 100 -8 60 -4 -20 0 20 4 60 8 100
Te, CASE TEMPERATURE (°C) Tc. CASE TEMPERATURE (°C)
Figure 6. Cutput Power versus Case Temperature Figure 7. Output Power versus Case Temperature
at Maximum Control Voltage
TYPICAL CHARACTERISTICS
{MHW803-3)
— 4 T T T T
Pip = 1mW l Vet = Vs = V53 = 75Vide Vg1 = Vg2 = Vg3 = 75 Ve
= b—Pou = 2W } \
g Veon _ J
= £ -
w 3 50 - E 3 870 MHz ]
5 52 B
g 5 g 915
E’ 2 k 0 5 30
-
= E /7
o‘ o 4
5 e £ /
S 200 g o 1 / /
VSWR 15:1 £ /
101 2 / //
860 880 900 920 940 860 0 1 2 4
f, FREQUENCY (MH2) VCont» CONTROL VOLTAGE (Vdc)
Figure 8. Control Voltage, Efficiency and VSWR Figure 9. Output Power versus Contro! Voltage

versus Frequency

. ]
MOTOROLA RF DEVICE DATA '

5-139



MHWB803 Series

TYPICAL CHARACTERISTICS
(MHW803-3)
) o= 1o ' ‘
in = 1m
L 870 MHz
Veont = 4 Vde
% N~ ’ y w 3
] — Vg1 = Vg3 = Vg3 = 75Vde _| g
2 : g
é 2 T 1 g 2 Pip = 1mW
=) Vg1 = Vg = Vg3 = 6Vdc g xs‘ B stzw- Vs = 75Vde
=] A < out =
[ S
2 2
a 1 § 1
>
0
850 880 . %00 90 940 950 -80 -60 40 -20 20 40 6 8 10
‘ f, FREQUENCY (MH2) Tc, CASE TEMPERATURE (°C}
Figure 10. Cutput Power versus Frequency Figure 11. Control Voltage versus Case Temperature
4 4
I T T 11
Pin = 1mW
Vs1 = Vg2 = Vg3 = 7.5 Vde
£13 Veont setfor Poyy = 2W @ Tg = 20°C s 3 .
g : g 870 MHz | T~
~
=] % 940 —
‘g 2 — —_— g 2
3 s %l 5
< S0 MRz = Pin = 1 mW
3 / 3 Vg1 = Vg2 = Vg3 = 7.5Vde
R 870 &L VCont = 4 Vdk
. 0 0
-8 -60 -4 -20 0 20 40 60 8 100 -80 60 -40 ~20 0 20 40 60 8 100
Te, CASE TEMPERATURE (°C} Tc, CASE TEMPERATURE (°C)
Figure 12. Cutput Power versus Case Temperature Figure 13. Output Power versus Case Temperature

at Maximum Control Voitage
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MHWB803 Series

APPLICATIONS INFORMATION

NOMINAL OPERATION

All electrical specifications are based on the nominal
conditions of Vgq = Vgp = Vg3 = 7.5 Vdc (Pins 2, 3, 4)
and Pgyy equal to 2 watts. With these conditions, maxi-
mum current density on any device is 1.5 x 105 A/cm2
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
preferred method of power output control is to fix Vgq
= Vgy = 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 iF chip capacitor which is effective
for frequencies from 5 MHz through 905 MHz. For bypass-
ing frequencies below 5 MHz, networks equivalent to that
shown in Figure 1 are recommended. Inadequate decou-
pling will result in spurious outputs at certain operating
frequencies and certain phase angles of input and output
VSWR.

NOTE: The Printed Circuit Board shown is 75% of the original.

PIN NUMBERS

—'I |

Figure 14. Test Fixture Assembly

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 = Vg2
= Vg3 equal to 10 Vdc, VSWR equal to 10:1, and output
power equal to 3 watts.

Figure 15. Photomaster For Test Fixture
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MOTOROLA

EE SENICOND U C T O R 100mmm
TECHNICAL DATA

MHWS806A

The RF Line
SERIES
UHF Power Amplifiers

... designed for 12.5 Volt UHF power amplifier applications in industrial and commercial

FM equipment operating from 806 to 950 MHz. HIGH GAIN RF POWER

® MHWB806A1 820-850 MHz AMPLIFIERS
MHWB06A2  806-870 MHz B WATTS
MHWB806A3 890-915 MHz 806-950 MHz

MHW806A4 870-950 MHz
e Specified 12.5 Volt, UHF Characteristics
Output Power = 6 Watts
Minimum Gain = 23 dB (MHWB806A1,2)
21.7 dB (MHWB806A3,4)
Harmonics = —42 dBc Max (2fg)
= —60 dBc Max (3fy and Higher)
50 0 Input/Output Impedances
Guaranteed Stability and Ruggedness
Features Three Common-Emitter Gain Stages
Epoxy Glass PCB Construction Gives Consistent Performance and Reliability
Gold-Metallized and Silicon Nitride-Passivated Transistor Chips
Controllable, Stable Performance Over More Than 35 dB Range in Output Power

]

CASE 301H-03, STYLE 2

MAXIMUM RATINGS

Rating Symbol Value Unit
DC Supply Voltages Vg1 16 Vdc
RF Input Power Pin 80 mwW
RF Output Power Pout 15 w
Storage Temperature Range Tstg ~30to +100 %C
Operating Case Temperature Range Tc —30to +100 €
DC Control Voltage Veont 125 Vdc
ELECTRICAL CHARACTERISTICS (Flange Temperature = 25°C, 50 () system, and Vg1 = 12.5 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range MHWB06A1 BW 820 — 850 MHz
MHWB06A2 806 —_ 870
MHWB06A3 890 — 915
MHWB06A4 870 —_ 950
Power Gain MHW806A1,2 Gp 23 24 — dB
(Vcont = 125 Vdc, Pgyt = 6W) MHWB806A3,4 217 227 —
Efficiency (1) n 30 35 — %
(Pout = 8 W)
Harmonic Output (1) 2fg — - - -42 dBc
(Pout = 6 W Reference) 3fg and Higher - - - 60
Input VSWR (1) e == — 2:1 =
(Poyt = 6 W, 50 (2 Reference, Reflected Signal Filtered to
Eliminate Harmonic Content)

(1) Pin = 30 mW (MHWB06A1,2) or Piy = 40 mW (MHWB06A3,4), adjust Vegn for specified Pgyt. (continued)
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'MHWB806A Series

ELECTRICAL CHARACTERISTICS — continued
(Flange Temperature = 25°C, 50 Q2 system, and Vg = 12.5 V unless otherwise noted)

Characteristic Symbol Min Typ Max Unit

Power Degradation (—30 to +80°C) (1) —_ — - 1.7 dB

(Reference Pyt = 6 W @ Tg = 25°C)
Load Mismatch Stress (1) -

(Vg1 = 16 Vdc, Poyt = 7.5 W, VSWR = 30:1, No degradation in Power Output

all phase angles)
Stability (Pjn = 0 to 30 mW, [MHW806A1,2] or 0 to 40 mW Al .

| spurious outputs =70 dB below

[MHWB8D6A3,4], Vgq = 10 to 16 Ve, Vgont = 0 to 12.5 Vdc, P eivad ou(:m ignal lovel

Load VSWR = 4:1, Poyt Max = 7.5 W) {2}
Quisscent Current @ Vg1 = 125V, Vgont = 0V Is1(q) - - 1 mA

{Icont with no RF drive applied)

Pin = 30 mW (MHWS806A1,2),

Control Voltage Pin = 40 mW (MHW80BA3,4) Veont 0 9 125 Vac
Control Current Pout = 6W Vcont = 126V ICont (] 155 225 mA

(1) Pin = 30 mW (MHWB0BA1,2) or Pip = 40 mW (MHWBO6A3,4) adjust Vcont for specified Poyr.
(2) Combination of Pjn, Va1, 8rd VCont can not exceed max Poye = 7.5 W.

MHW806A INTERNAL DIAGRAM

e |

POWER  SPECTRUM

19 2 . METER  ANALYZER
INPUT*  REFLECTED

POWER  POWER

[ [
s wm O TI1] LID s
TTT

Test
FIXTURE | 22

o Q DLAGRAM Eﬂ 068
= ATTENUATOR
RF Veont Vst RF
= = INPUT 0-125 Vde +125Vde OUTPUT | = A
20 6B DUAL DIRECTIONAL oAl m@:’;{'m 20 4B DUAL DIRECTIONAL
COUPLER COUPLER
—
4 21, 22— 50 © MICROSTRIP -_
i W
1048 RF SIGNAL €2,C5—0.1 uF POWER
MINIMUM  GENERATOR 3,06 —0.018 uF TERMINATION
ATTENUATION
*Module input powsr is fi d power as by the di

coupler and read on the input power meter.

Figure 1. UHF Power Amplifier Test System Diagram
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MHW8G06A Series

MHW806A1, A2
16 +40
| | R | T___T 1T
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Figure 2. Output Power versus Input Power Figure 3. Output Power versus Gain Control Voltage
8
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N s n 4 2
NN 0
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Tc, CASE TEMPERATURE (°C} {, FREQUENCY (MHz)
Figure 4. Cutput Power versus Case Temperature Figure 5. Output Power versus Frequency
16 — 16
pou = o 3 ]
T 14| Pip = 003W 50 < 1 —
= | Vg = +125Vde ‘ > % g Pin = 0.03W
§ 12 g wn Pout = 6W
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Figure 6. Gain Control Voltage, Input VSWR, Figure 7. Gain Control Voitage versus Case
Efficiency versus Frequency Temperature
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-MHWB806A Series

MHWB806A3, A4
18 I +HO—T 7 T 1 [
" Vg1 = +125Vic | Pip = 004W 37.78 4Bm (6 W) a1
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Figure 8..Cutput Power versus Input Power Figure 9. Output Power versus Gain Control Volitage
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MHWBS806A Series

APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the following
nominal conditions: (Poyt = 6 W, Vg1 = 12.6 Vdc). This
module is designed to have excess gain margin with rug-
gedness, but operation outside the limits of the published
specifications is not recommended unless prior com-
munications regarding the intended use have been made
with a factory representative.

Gain Control

In general, the module output power should be limited
to 7.5 watts. The preferred method of power output con-
trol is to fix Vg1 at 12.5 volts, set RF drive level and vary
the control voltage from 0 to 12.5 Volts. As designed, the
module exhibits a gain control range greater than 35 dB
using the method described above.

Top View

(4 x 4 x 0.5 INCH ALUMINUM BASE)
FLANGE GROUND

SEE CROSS
SECTION VIEW
Veont / Vst /
[o] Lr1o

G
T

\
RF C3 Cé RF
INPUT OUTPUT
(LINE WIDTH = 0.177") (LINE WIDTH = 0177")
Cross Section View
0.0625" THICK

pF  TEFLON FIBERGLASS

RF VCQM OUTPUT [Er = 25)
INPUT \
C1,¢Cz, C4,C5

Bring capacitor leads through fiberglass board and solder to
Vg1 and Vgont lines as close to module as possible.

Figure 15. Test Fixture Construction

Figure 14, Test Fixture Assembly

Decoupling

Due to the high gain of each of the three stages and
the module size limitation, external decoupling networks
require careful consideration. Both Pins 2 and 3 are inter-
nally bypassed with a 0.018 uF chip capacitor which is
effective for frequencies from 5 MHz through 960 MHz.
For bypassing frequencies below 5 MHz, networks equiv-
alent to that shown in the test fixture schematic are rec-
ommended. Inadequate decoupling will result in spu-
rious outputs at specific operating frequencies and phase
angles of input and output VSWR.

Load Mismatch Stress

During final test, each module is load mismatch stress
tested in a fixture having the identical decoupling net-
work described in Figure 1. Electrical conditions are Vg1
equal to 16 volts, load VSWR 30:1 and output power
equal to 7.5 watts.

Mounting Considerations

To insure optimum heat transfer from the flange to
heatsink, use standard 6-32 mounting screws and an
adequate quantity of silicone 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 0.0015 inch.
For more information on module mounting, see EB-107.
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MOTOROLA
E SEMICOND U C T O R  0m5050000a0a0aS

TECHNICAL DATA

MHWS807

The RF Line "
Series

UHF Power Amplifiers

... designed specifically for mobile cellular radio applications. The MHW807 Series
amplifiers are capable of wide power range control, operate from a 12 volt supply and
require only 1.0 mW of RF input power. 6.0 W — 820 to 905 MHz
e MHWB807-1 820 to 850 MHz HIGH GAIN
MHW807-2 870 to 905 MHz RF POWER AMPLIFIERS
e Specified 12.5 Volt Characteristics:
RF Input Power — 1.0 mW (0 dBm)
RF Qutput Power — 6.0 W
Minimum Gain — 37.8 dB |
Harmonics — — 25 dBc Max (« 2.0 fg
—45 dBc Max (« 3.0 fg
e 50 Ohm Input/Output Impedances
e Guaranteed Stability and Ruggedness
e Controllable, Stable Performance Over More Than 35 dB Range in Output Power
e Gold-Metallized and Silicon Nitride-Passivated Transistor Chips

MAXIMUM RATINGS

CASE 301L-02, STYLE 2

l Rating Symbol Value Unit
DC Supply Voltages Vg1 9.0 Vdc
Ve3 16
RF Input Power Pin 3.0 mw
] RF Output Power Paiit 75 w
Operating Case Temperature Range Tc -301to +100 ®©
Storage Temperature Range Tstg -30to +100 °C
DC Control Voltage Veont 9.0 Vdc
ELECTRICAL CHARACTERISTICS (T¢ = +25°C, 50 ohm system, unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range MHWB807-1 BW 820 —_ 860 MHz
MHW807-2 870 — 905
Power Gain (1) (Vg1 = B.0 Vdc; Vg3 = 12.5 Vdc) Gp 37.8 38.5 - dB
Efficiency (1) (Vg1 = 8.0 Vdc; Vg3 = 12,5 Vdc; Poyt = 6.0 W) n 35 38 — %
Harmonic Output (1) (Pgyy = 6.0 W Reference) 2.0 fg - -_ — -25 dBe
3.01, = = -45
Input VSWR (1) (P = 6.0 W, Harmonics Filtered From Prgf) VSWRjn — — 251 —
Power Slump at Decreased Voltage (1) (T¢c = 80°C) — 3.0 — — W
(Vg1 = B.0 Vde, Vg3 = 10 Vde, Veony = 0 to 9.0 Vde)

Load Mismatch Stress (1) (Vg1 = 8.0 Vdc, Vg3 = 16 Vdc, Poye = 7.0 W) [ No Degradation in Output Power
Stability (2) (Vg = 8.0 Vdc, Vg3 = 10 to 16 Vdc; Pjp = 0.5 to 2.0 mW; - All spurious outputs more than
Pout (Max) = 7.5 W; Load VSWR = 4:1, All Phase Angles 60 dB below desired signal
Quiescent Current (lg3 With No Drive Applied) Isa - - 1.0 mA

(Vg3 = 125 Vdc; Vg1 = Veont = 0 Vde)
Control Voltage Siope — — — 5.0 mV/dB
(Vg1 = 8.0 Vdc, Vg3 = 12,5 Vde, Vognt = 0 to 9.0 Vde, Py = 1.0 mW)

(1) Pin = 1.0 mW, Adjust Vcgn for specified Pgyy.
(2) Combination of Py, Vg1 and Vggnt cannot exceed max Py = 7.5 W,
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MHW807 Series

MHWB807-001 2 INTERNAL DIAGRAM

- _[}‘_[r\« | .

PIN
NO ' [o 2] Q3 J} 4 5
TEST FIXTURE
IAGRAM
c e e G DIAG c3 6
u u§ :._I; ;[ :7[ I Eu U% 1: I z
RF RF
INPUT \ 1 ouTPUT
Vs Veont Vs2 Vs3
8 Vidc NOMINAL) -8 Vde 10-16 Vdc
20mA 130 mA 1A
(TYPICAL) {TYPICAL) (TYPICAL)

C1,C2,C3 = 0.018 uF CHIP
C4,C5, C6 = 2.2 uF TANTALUM
L, 12 =029uH

L3 =02uH

21,22 = 50 §2 MICROSTRIP

Figure 1. UHF Power Module Test System Diagram

|
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Pout, OUTPUT POWER (W}

Poy1. OUTPUT POWER (W)

Poys. OUTPUT POWER (W)

MHWB807 Series

TYPICAL CHARACTERISTICS
(MHW807-1)
1 — 16 1
Vs1 = 8V _ Pin = 1mW
14 }— V52 = 8V BT U —sw
) Vg3 = 125V : v:;n- gy
\ S
2 Vg3 = 125V
0 f= BZOIMHI" g1 LI
/ 8 = h iz
8 850 MHz — £ 8 -
6 -~ = s V., 820 MHz
z
<
4 @4 —
=
2 $2
0 0
o 1 2 3 4 5 6 78 98 W -60- ~40 -20 0 +20 +40 +60 +80 +100
Pin. INPUT POWER (mW} Tc. CASE TEMPERATURE (°C)
Figure 2. Output Power versus Input Power Figure 3. Gain Control Voltage versus
- Case Temperature
8 l 50 =
— >
E L1 [ —— 1’) tin “ g
6 o~ "' » g
— t = 820 MHz g o~ sy
e 5 w
g8 0 ¢
850 MHz pt
4 § 6 7 Pouy = 6W 7]
| Pin = 1mW 8 . l*— VCont / Py = 1MW |
s1 =8V Z B = 51 = BV
Vg3 = 125V Vg3 = 125V
2-V¥s3 ) s3 q 20:
Voont SET FOR Poyy = 6W (@ T¢ = 25°C x ! w1
S 42
= VSWR = 181 5
0 1 101 2
-60 -4 -2 0 +20 +40 +60 +80 +100 800 820 840 860 880 800
T, CASE TEMPERATURE (°C) f, FREGUENCY (MHz)
Figure 4. Output Power versus Case Temperature Figure 5. Gain Control Voltage, Input VSWR,
Efficiency versus Frequency
ST ’ *”__L_l_ Tt |
18 f— Pip = 1mW 1 = 850 MHz T
Vg1 = 8V - /1 = oM
12 |— Veom = 8V — E+30 /
=
10 ]
Vsy = 125V 3 /
8 =+ Vg1 = 8V
2 =
6 [T £ it
———t— I~ C.’g
4 ] 2+10 ’
2 Vi = 10V t
0 I l 0
800 820 840 860 830 900 0 1 2 3 4 5 6 7 8 g 10
f, FREQUENCY (MH2) VCont. GAIN CONTROL VOLTAGE (Vdcl
Figure 6. Cutput Power versus Frequency Figure 7. Output Power versus Gain Control Voltage
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MHWB807 Series

TYPICAL CHARACTERISTICS

(MHW807-2)
16 1 1 T 1
|- Va1 =8V 5 14} Pin = 10W
Vs2 = 8V 2 Com =85vmw
— Vg3 = 125V W . V51 =
g g Q2 v = sy
%5 5
% 10 4 f = 810MHz] S
8 Z g 8
§ p 905 MHz %
8 6 S 6 f = 905 Mz
3 z -
S 4 g_ 4 "] l Mz
2 [ [ 870 MH:
2 S 2 —
0 0
0 1 2 3 4 5 6 7 8 s 10 -60 -40 -20 [} 20 40 60 80 100
Pin, INPUT POWER [mW) Tc, CASE TEMPERATURE (°C)
Figure 8. Output Power versus Input Power Figure 9. Gain Control Voltage versus

Case Temperature

8 ) g
3 —— s
2> P~ N — g
£ 6 1 = 870 MHz— g Pou = 6W » 5
= = Pin = 1mW =
(-4 P )
28 Vg1 = 8V
905 MHz = Vg3 = 125V
E 4 E 6 v 4
-—
3 | Pin = 1MW 8. Cont
. Vg1 = 8V =
g, V=28V 3, — -
o VCont SET FORPouy = 6W @ Tg = 25°C z = &
B3 - 15:1 2
T vewn — B
0 — | 1092
-60 -4 -20 0 20 40 60 8 100 850 870 8% 910 930 950
Tc. CASE TEMPERATURE {°C) f, FREQUENCY (MHz)
Figure 10. Output Power versus Case Temperature Figure 11. Gain Control Voltage, Input VSWR,
Efficiency versus Frequency
18 I e BEEL T T
14 Pip = 1mW C— 1= e S Ea
Vg1 = 8V —
g Veont = 8V E+» f = 870 MH2
o« =
£ 0 g
2 P~ §
[ T +2
E 7 ~—~— Vg = 125V 2 Ve = 8V
36 —] 5 Vg3 = 125V
5 —t—| - Pin = 1mW
L 4 3+10
Vgy = 10V o
2 R
0 0
850 870 890 910 930 950 0 1 2 3 4 ) 6 7 8 9 W
f, FREQUENCY (MHz) VCont. GAIN CONTROL VOLTAGE (Vdc)
Figure 12. Output Power versus Frequency Figure 13. Output Power versus Gain Control Voltage
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MHWS807 Series

APPLICATIONS INFORMATION

NOMINAL OPERATION

All electrical specifications are based on the following
nominal conditions: (Pgut = 6.0 W, Vg1 = 8.0 Vdc,
Veont = 0-9.0 Vde, Vg3 = 12.5 Vde, Te = 25°C). This
module is designed to have excess gain margin with rug-
gedness, but operation outside the limits of the published
specifications is not recommended unless prior com-
munications regarding the intended use have been made
with a factory representative,

GAIN CONTROL

In general, the module output power should be limited
1o 7.5 watts. The preferred method of power output con-
trol is to fix Vg3 at 12.56 Vdc, Vgqat 8.0 Vdc, set RF drive
level to 0 dBm and vary the control voltage from 0 to
9.0 Volts. As designed, the module exhibits a gain control
range greater than 35 dB using the method described
above.

DECOUPLING

Due to the high gain of each of the five stages and the
module size limitation, external decoupling networks
require careful consideration. Pins 2, 3and 4 are internally
bypassed with a 0.018 uF chip capacitor which is effective
for frequencies from 5.0 MHz through 960 MHz. For
bypassing frequencies below 5.0 MHz, networks equiv-
alent to that shown in the test fixture schematic are rec-
ommended. Inadequate decoupling will result in spu-
rious outputs at specific operating frequencies and phase
angles of input and output VSWR.

LOAD MISMATCH STRESS

During final test, each module is load mismatch stress
tested in a fixture having the identical decoupling net-
works described in Figure 1. Electrical conditions are
Vg3 = 16 volts, Vg1 = B.0 volts, output power equal to
7.0 watts, load VSWR greater than 30:1.

Figure 14. Test Fixture Assembly

MOUNTING CONSIDERATIONS

To insure optimum heat transfer from the flange to
heatsink, use standard 4-40 mounting screws and an
adequate quantity of silicone 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 0.0015 inch.
For more information on module mounting, see EB107/D.

PIN NUMBERS

2

=]
=

N
—

3

5

4

SCALE 1:1

Figure 15. Photomaster For Test Fixture
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MOTOROLA
B SEMICONDUCTOR i s s S e S e R e e St e e |

TECHNICAL DATA

The RF Line MHW812A3
UHF Power Amplifier

... designed for 13 Volt UHF power amplifier applications in industrial and commercial

FM equipment operating from 890 to 915 MHz. HIGH GAIN RF POWER
e Specified 13 Volt, UHF Characteristics AMPLIFIERS
Output Power = 12 Watts 12 WATTS
890-915 MHz

Minimum Gain = 20.8 dB
Harmonics = —42 dBc Max (2fg)
~60 dBc Max (3fy and Higher)

e 50 () Input/Output Impedances
e Guaranteed Stability and Ruggedness
e Features Three Common-Emitter Gain Stages
e Epoxy Glass PCB Construction Gives Consistent Performance and Reliability
e Gold-Metallized and Silicon Nitride-Passivated Transistor Chips
e Controllable, Stable Performance Over More Than 35 dB Range in Output Power

CASE 301H-03, STYLE 2

MAXIMUM RATINGS

Rating Symbol Value Unit
H DC Supply Voltages Vs1 16 Vde
RF Input Power Pin 200 mwW
RF Qutput Power Pout 15 w
Storage Temperature Range Tsig -30to +100 °C
Operating Case Temperature Range TC —30to +100 “C
DC Centrol Voltage Vcont 125 Vdc
ELECTRICAL CHARACTERISTICS (Flange Temperature = 25°C, 50 {1 system, and Vg7 = 13 V unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 870 — 950 MHz
Power Gain Gp 20.8 215 - dB
(Veont = 12,5 Vdc, Poy = 12 W)
Efficiency (1) M 40 45 -— %
(Pout = 12 W)
Harmonic Qutput (1) 2fg -— — - —42 dBc
(Pout = 12 W Reference) 3fp and Higher — = -60
Input VSWR (1) — — — 21 —
(Pout = 12 W, 50 02 Reference, Reflected Signal Filtered to
Eliminate Harmonic Content)

(1) Pijp, = 100 mW; adjust Vcont for specified Poyr. (continued)

T i e I e B, T e (S e e 1 1 T e e e e 3]

MOTOROLA RF DEVICE DATA
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MHW812A3

ELECTRICAL CHARACTERISTICS — continued
(Flange Temperature = 25°C, 50 () system, and Vg1 = 13 V unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Power Degradation (—30 to +80°C) (1) -— - — 1.7 dB
(Reference Poyt = 12W @ T¢ = 25°C)

Load Mismatch Stress (1) -

{Vg1 = 16 Vdc, Poyt = 13 W, VSWR = 30:1, No degradation in Power Output
all phase angles)

Stability (P, = 0 to 200 mW, Vsq = 10 to 16 Vdc,

All spurious outputs =70 dB below
Vcont = 0t 12.5 Vdc, Load VSWR = 4:1, - .
Pout Max = 13 W) (2) desired output signal level
Quiescent Current @ Vcont = 125V Icont - —_ 225 mA
{Icont with no RF drive applied) :
Contro! Voltage Pin = 100 mW VCont 0 9 125 Vde
Control Current Pout = 12W Vcont = 125V ICont 0 155 225 mA

(1) Pin = 100 mW; adjust Vgont for specified Poyt.
(2) Combination of Pjp, Vg1, 8nd Vgont can not'exceed max Poyy = 15 W.

MHW812A3 INTERNAL DIAGRAM

e g

POWER  SPECTRUM
4 ? METER  ANALYZER

[

INPUT*  REFLECTED
POWER  POWER | | ’ 7 \
METER  METER | I | | | I
TEST
S (2| TTT TTT| wwee |z
a0 o co c5 cp | DIAGRAM F:l 2048
= ATTENUATOR
RF Veont vy R
= INPUT 0-125 Vde +13Vde  OUTPUT = A
20 6B DUAL DIRECTIONAL m%:fnﬁu m%;u:i: :u 2038 DUAL OIRECTIONAL
COUPLER COUPLER
Ladssl 1
bl 21, 22~ 50 ) MICROSTRIP -_
ot W]
10d8 RF SIGNAL €2,C5— 0. uF POWER
MINIMUM  GENERATOR C3,C6—0.018 uf TERMINATION
ATTENUATION
*Module input power is f¢ power as by the di

coupler and read on the input powsr meter.

Figure 1. UHF Power Amplifier Test System Diagram
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MHW812A3

TYPICAL CHARACTERISTICS
16 60 _ 18 v
i g | = BIOMH:
- W Lt 16
@ N o8 g u Jﬁ
E 10 // 0 T e | T 950 MHz
& 12
g ~— VCont =g g
E 8 E 10
S s Pout = 2W 3 8
‘ = .
S st Wg o 6 Veont = 125V
2 J— - 1512 4
— VSWR L~ =
1 1011 § 2
880 830 900 910 920 930 940 950 960 0 25 50 75 100 125 150 175 200
f, FREQUENCY (MHz) Pin, INPUT POWER (mW)
Figure 2. Control Voltage, Efficiency and VSWR Figure 3. Output Power versus Input Power
versus Frequency
S I ]
E Pin = 04W Vs = 13V
€ 13—y = 13V < £ i et Veont = 125v{
§ / = o
3 +20 , 2
L/ 3
2 40 g 10
3 0 / 2 8 e
3 =9i6MH: [ |/ 890 MH: 2 —
= 10 < 6
Pin = 01W Vs = Veont = 10V
4
2
2 4 6 8 10 B0 830 900 910 920 930 940 950 980
Vgont. CONTROL VOLTAGE (Vdc) f, FREQUENCY (MHz)
Figure 4. Output Power versus Control Voltage Figure 5. Output Power versus Frequency
16 16
. :in = 0«112";’ f = 915 MHz " f = 915 MHz
3 out = -
s Va1 = 13V 4 £ nf—f— —
] LA g [~ 1
L) -~ - £ S
L . =] \_\‘
6 ., 6 Pin = 0IW
8-& 3, Vg = 13V
8 4 Vont setfor Pogy = 12W @ T = 25°C
2 2
—60 -40 -20 0 +20 +40 +60 +80 +100 —60 —40 -2 0 +20 +40 +60 +B0 +100
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C)
Figure 6. Control Voltage versus Case Temperature Figure 7. Output Power versus Case Temperature
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MHW812A3

APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the following
nominal conditions: (Pgyy = 12 W, Vg1 = 13 Vdc). This
module is designed to have excess gain margin with rug-
gedness, but operation outside the limits of the published
specifications is not recommended unless prior com-
munications regarding the intended use have been made
with a factory representative.

Gain Control

In general, the module output power should be limited
to 13 watts. The preferred method of power output con-
trol is to fix Vg1 at 13 volts, set RF drive level and vary
the control voltage from 0 to 12.5 Volts. As designed, the
module exhibits a gain control range greater than 35 dB
using the method described above.

Top View

Figure 8. Test Fixture Assembly

(4 x 4 x 0.5 INCH ALUMINUM BASE)
FLANGE GROUND

Decoupling
SEE CROSS Due to the high gain of each of the three stages and
secTion view  the module size limitation, external decoupling networks
v require careful consideration. Both Pins 2 and 3 are inter-
Cont /Vs‘ nally bypassed with a 0.018 pF chip capacitor which is
o l I 6 effective for frequencies from 5 MHz through 960 MHz,
I’_—& For bypassing frequencies below 5 MHz, networks equiv-
: alent to that shown in the test fixture schematic are rec-
ommended. Inadequate decoupling will result in spu-

rious outputs at specific operating frequencies and phase
@] O (@] angles of input and output VSWR.
I ) ’

RF c3 6 —IT— RF Load Mismatch Stress
INPUT Y outeutr During final test, each module is load mismatch stress
[LINE WIDTH = 04777) (LINE WIDTH = 0.177°) tested in a fixture having the identical decoupling net-
work described in Figure 1. Electrical conditions are Vg1
Cross Section View equa: to 113(*3 volts, load VSWR 30:1 and output power

0.0625" THICK equal to watts.
AF  TEFLON FIBERGLASS ] ; .
pe Veont OUTPUT [Er — 256) Mounting Considerations

meuT |\ To insure optimum heat transfer from the flange to

= i /“““““~ heatsink, use standard 6-32 mounting screws and an
F===D“F=='=J \\;::‘ adequate quantity of silicone thermal compound (e.g.,
Dow Corning 340). With both mounting screws finger

tight, alternately torque down the screws to 4-6 inch
Bring capacitor leads through fiberglass board and solder to pounds, The bhestaini mdiriting surface directly berieath

Vg1 and Vont lines as close to module as possible, the modu!e ilange_ should be flat to wilhin 0.0015 inch.
For more information on module mounting, see EB-107.

c1,c2 C4,C5

Figure 9. Test Fixture Construction
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= SEMICONDUCTOR
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TECHNICAL DATA MHW820-1 -

MHWS820-2

MHWS820-3

[ The RF Line 18/20 W — 806-950 MHz

RF POWER
AMPLIFIERS
UHF POWER AMPLIFIERS

... designed for 12.5 volt UHF power amplifier applications in
industrial and commercial FM equipment operating from 806 to
950 MHz.

e MHWB820-1 806-870 MHz
MHW820-2  806-890 MHz
MHWB820-3  870-950 MHz

Specified 12.5 Volt, UHF Characteristics
Qutput Power = 20 Watts (MHW820-1,2)
18 Watts (MHW820-3)
19 dB (MHW820-1,2)
17.1 dB (MHW820-3)

Minimum Gain

]
Harmonics = —58 dBc Max | ‘H—_I—Tl—dli
[z & [r]a®}
e 50 (2 Input/Output Impedances 1 1‘ L —i__
e Guaranteed Stability and Ruggedness L; [T %‘
e Features Three Common-Emitter Gain Stages = ”*‘_J.LL_ o
@ Thin-Film Hybrid Construction Gives Consistent Performance om bl T [ (bmEmshliE
and Reliability DEE=Eang| f“:;‘.’g [
e Gold-Metallized and Silicon Nitride-Passivated Transistor r — !
Chips ET Y. pummen i
e Controllable, Stable Performance Over More Than 30 dB
Range in Output Power STVLE 1
PIN 1. RF INPUT
2 +0C
1 +DC
4 +0C
5 RF OUTRUT
NOTES
1. DIMENSIONING AND TOLERANCING PER ANSI

Y145M, 1982
2. CONTROLLING DIMENSION: INCH,
3. DIMENSION F TO CENTER OF LEADS.
| MILUMETERS | _INCHES _ |

| MIN | MAX | MIN | Max |
5563 | 5613 | 2190 | 2210

2
=

MAXIMUM RATINGS (Flange Temperature = 25°C)

LA
L8 3544 | 35984 | 13%5 | 1415
Rating Symbol Value Unit [Tc | 889 | 955 | 035 | 0376
| 045 055 | 0018 | 0022
DC Supply Voltages Vs1. Vg2, Vs3 16 Vde e 305 | 34 [ 0120 [ o138
| 405 85C 0.160 B5C
RF Input Power (Pgyp < 25 W) Pin 400 mw 3 BES 1500 B5C
o [H 2064 BSC 1600 BSC
RF Qutput Power (Pj, <400 mW) Pout 25 w A e e T oM T
Storage Temperature Range Tsig -30 to +100 °c | snpl — Joas[ —
= L 35.56 BSC 1400 BSC
Operating Case Temperature Range Te -40to +100 °c N 2810 BSC 1500 BSC
P o 030 | 0008 | 0012
Q | 381 | 406 | 0150 | 0160
R 1753 | 1955 | 06%0 | 0.770
S | 1512 | 1549 | 0585 | 0610
v 1778 BSC 0.700 BSC
X 12708SC | D0S00BSC

CASE 301G-03
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MHW820-1, MHW820-2, MHW820-3

ELECTRICAL CHARACTERISTICS (Flange Temperature = 26°C, 50 {2 system, and Vg1 =Vg2 =125 V unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range MHW820-1 8w 806 - 870 MHz
MHWE20-2 806 — | 80
*MHWB820-3 870 _— 950
Input Power {Poyt = 20 W) MHW820-1,2 Pin - 200 250 | mw
(Pout = 18 W) ' MHW820-3 — 300 | 350
Power Gain (Pout = 20 W) MHW820-1, 2 Gp 18 20 - dB
(Pout = 18 W) MHWS820-3 : 17.1 178 —
Efficiency (Poyt = 20 W) MHW820-1, 2 n 28 32 —_ %
(Pout = 18 W) MHW820-3 26 30
Harmonic Output - - - -58 dBc
{Poyt Reference = Rated Pout)
Input VSWR - - - 2:1 —_
{Pout = Rated Pgyy, 50 0 Reforence)
Power Degradation {(—30 to +80°C} - - 1.2 1.7 dB
{Reference Pgyt = Rated Pgyt @ Tc = 25°C)
Load Mismatch Stress ' -
(Vg1 = Vg2 = Vg3 = 16 Vdc, Pout = 25 W, VSWR = 30:1, No degradation in Power Output
all phase angles)
Stability (Pin, = 0 to 250 mW, (MHW820-1, 2] or 350 mW ) 5
{MHWB820-3) consistent with max, Poyt = 26 W, Vg = All non-harmonic related spurious outputs
Vg2 = Vg3 = 10 to 18 Vdc, Load VSWR = 4:1) > 70 dB below the desired output signal level
Quiescent Current Is1(q) - - 125 mA
(Ig4 with no RF drive applied)

FIGURE 1 — 806-860 MHz TEST SYSTEM DIAGRAM

MHW820 Internal Diagram
:( ? e > [/'\( !
? Pin 1 * Pin 2 L Pin 3 \Ji Pin4 ‘ Pin 5
c1 ‘L c2 l ch' ca J— csl ce-]- c7J- cal 'L A:stzo
ixture
I T I TI Illo-aswm
RFinput \ 4 \\/sz Vs3 RF Output
: +125Vdc«x~045A +125Vde @ 1.25 A +12.5 Vde @ 3.2 A
= (Typical) {Typica!) (Typical)
10 dB
Attenuator Termina!ion
RF 21, 22 — 50 ) Microstrip _|_
Signal C1,C4,C7— 1.0 uF L
Generator G R B0l i}
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MHW820-1, MHW820-2, MHW820-3
TYPICAL PERFORMANCE CURVES

(MHW820-1, 2)
FIGURE 2 — INPUT POWER, EFFICIENCY
AND VSWR versus FREQUENCY FIGURE 3 — OUTPUT POWER versus INPUT POWER
400 T T T T 0 F T T T T
Pout = 20W % Vg1 = Vg2 = Vg3 = +125 Vde
Vg1 = Vg2 = Veg = +125 Vdc - 0 =z
= - 2 3
~t z 30
Fow P £ §
5 » & % = 500 WHz
g ,/ = - 870 MHz
5 200 ol 2%
% Pin 'é
& 3 4
a 3 /
100 2011 % “ 10 /
= 1.5:1
VSWR LT - /
0 1 hor 8 0
800 825 250 ars 360 z 100 200 300 400
1, FREQUENCY (MHz) Pin, INPUT POWER (mW)
FIGURE 4 — OUTPUT POWER versus SUPPLY VOLTAGE FIGURE 5 — EFFICIENCY versus SUPPLY VOLTAGE
%0 ] T T 40 e T T T
SET FOR Poyg = 20W
Pin SET FOR Poyy = 20W p Vet = Vep = Vig =
@ Vs = Vag = Vi3 = +125 Vae /‘ @ Vg1 = Vsz = Vo = 4128 Ve
g AT ) L 3
= // 2 | wie L~ _
g ”Z 2 v 800 WHz
= / & | A /
5 7 S 4
5 7/ & /
2 s
2, eaau} // 870 MHz o ,/
/ /
L f
0 0
5 30 10 2 14 16 80 10 12 " 16
Vg1, Vs2, V53, SUPPLY VOLTAGE (Vde) Vg1, Vs2. V53, SUPPLY VOLTAGE (Vidc}
FIGURE 8 — OUTPUT POWER versus SUPPLY VOLTAGE
TO FIRST STAGE (Vs1) FIGURE 7 — INPUT POWER versus CASE TEMPERATURE
4 400 T T 1
v,z|- v wlnz.s ‘)dc Poyy = 20W
Pin SET FOR Pgyy = 20W V1= V52 = V3 = 4125 Ve 870 MHz
@ Vg1 = +125 Vde 00 )4
30
g 0— g
g T § - // 800 Mz
§ 2 " ?_ 200 ﬁh— =]
E somn: "1 /] 5
g / / E.
E / / &
o 10| 100
/ ‘/ BOD!AH:
y
0 / I 0
40 80 2 16 60 4D 20 0 +20 +40 +50 +B0 +100

15—

Vi1, SUPPLY VOLTAGE {Véc}
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MHW820-1, MHW820-2, MHW820-3

TYPICAL PERFORMANCE CURVES
(MHW820-3)

FIGURE 8 — INPUT POWER, EFFICIENCY AND
VSWR versus FREQUENCY
400 T T LS
Pout = 18 W
Vg1 = Vg2 = Vg3 = +12.6 Vdc
= - n
£ 300 =
= e S
w
H Pin
< 200
=
g
£
£
o 100
vsvlm\\
870 880 830 900 910 920 - 830 - 940 950
1, FREQUENCY (MHz2)
FIGURE 10 — OUTPUT POWER vorsus
SUPPLY VOLTAGE
T T 1]
L U L T
Pin st for Poyp = 18 W
£ 30 - @ Vg) = Vg2 = Vg3 = +12.5 Vdc
o
_~
§ o
520
& .
3 A
3 i
o 1g) 950 MHz L]
870 MHz
L
o .
8.0 10 2 14 16

V1. Vg2, Vg3, SUPPLY VOLTAGE {Vdc)

W s o
o o ©

. EFFICIENCY (%)

~
=3

201
3
1512

&
102

FIGURE 9 — OUTPUT POWER versus INPUT POWER

40
£
é Vg1 = Vs2 = Veg = +12.5 Ve BTOMH:___
S é"'_'
; 20 / 950 MHz
a.
g /
2 1 // v
W1 /Y]
L] 100 200 300 400
Pip. INPUT POWER (mW)
FIGURE 11 — EFFICIENCY versus SUPPLY VOLTAGE
40 T T 1
Pin set for Pgyy = 18 W
[T | @ Vg1 = Vg2 = Vg3 = +12.5 Vdc
30
£ P - 3
> [950 MHz v ~
Q
3 yul—a44
g 4
& A 870 MH:
]
&
10
0
0 80 10 12 14 16

Vs1. Vs2, V53, SUPPLY VOLTAGE (Vdc)
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MHW820-1, MHW820-2, MHW820-3

APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the following outputs at specific operating frequencies and phase
nominal conditions: (Pt = Rated, Vg1 = Vg2 = Vg3 angles of input and output VSWR.
= 12.5 Vdc). This module is designed to have excess
gain margin with ruggedness, but operation outside the FIGURE 13 — TEST FIXTURE CONSTRUCTION
limits of the published specifications is not recom- TOP VIEW

mended unless prior communications regarding the in-
tended use has been made with a factory representa-
tive.

Gain Control

This module is designed for wide range Pgy level
control. The recommended method of power output
control, as shown in Figure 3 and 8, is to fix Vg1, Vs2.

(4 x 4 % 0.5 inch Aluminum Base|)

3 A See Cross
and Vg3 at 12.5 Vdc and vary the input RF drive level Section View
at Pin 1. Vg2

A second method of output control is to adjust the — . =L ~ _ oy =
supply voltage (Vg1 independently or Vg1, Vg2, and Vg3 [e) I K i [e)
simultaneously). However, if any of these voltages fall Vo1 Vo3
out of the range from 10 to 16 volts module stability o
cannot be guaranteed. Typical ranges of power output r’ \ ‘\I
control using this method are shown in Figures 4, 6, A RF
e - [ERCH S S SO ...

In all applications, the module output power should  'nput / } ) (Line Width
be limited to 25 watts. (Line Width =0.177%) €3  C8 ce =01777)

FIGURE 12 — TEST FIXTURE ASSEMBLY CROSS SECTION VIEW  0.0625" Thick

RF Vg3 Vg2 Vs RF Teflon — Fiberglass
Qutput \ \ / Input  (er = 2.55)
S

C1,C2,C4,C5,C7,C8

Bring capacitor leads through fiberglass board and solderto Vg1,

Vg2, and Vg3 lines as close to module as possible.

To insure optimum heat transfer from flange to heatsink, 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 10 4-6 inch pounds.

Load Pull

During final test, each module is “"load pull” tested in
a fixture having the identical decoupling network de-
scribed in Figure 1. Electrical conditions are Vg1, Vg2 and
Vg3 equal to 16 volts output, VSWR 30:1 and output
power equal to 25 watts.

y

; Mounting Considerations
To insure optimum heat transfer from the flange to
heatsink, use standard 6-32 mounting screws and an
adequate quantity of silicon thermal compound (e.g.,
Decoupling E_)ow Corning 340). With both mounting screws ﬁr}gar
Due to the high gain of each of the two stages and the tight, alternately torque down the screws to 4-6 inch
module size limitation, external decoupling networks pounds. The heatsink mounting surface directly be-
require careful consideration. Pins 2, 3and 4 are internally neath the module flange should be flat to within 0.002
bypassed with 0.018 yF chip capacitors which are effec- inch to prevent fraf:turlng of ceramic sul?slrate material.
tive for frequencies from 5 MHz through 950 MHz. For For more information on module mounting, see EB-107.

bypassing frequencies below 5 MHz, networks equivalent
to that shown in the test fixture schematic are recom-
mended. Inadequate decoupling will result in spurious
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m SEMICONDUCTOR mnvwvﬂgg s

TECHNICAL DATA
MHW1224
MHW1244

e The RF Line S
185dB
22.0dB
24.0 dB

LOW DISTORTION WIDEBAND AMPLIFIERS 5.0-200 MHz

CATV HIGH-SPLIT
REVERSE AMPLIFIERS

... designed specifically for broadband applications requiring low
distortion 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

® Guaranteed Broadband Noise Figure @ f = 5.0-175 MHz

® Superior Gain, Return Loss and DC Current Stability with

Temperature

All Gold Metallization

All lon-Implanted Arsenic Emitter Transistor Chips with 7.0 GHz

fT's

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

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

NOTES: 3 GROUND

ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI 1 DELETED
. a Y14.5M, 1382 § VOC
Rating Symbol Value Unit 2. CONTROLLING DIMENSION: INCH L
RF Voltage Input (Single Tone) Vin +65 dBmV
DC Supply Voltage Vee +28 Vdc o S
Operating Case Temperature Range Te —20to +100 °C oM —',f“[:‘lwi'm— VT.,,,:;**E:{,.T
Storage Temperature Range Tstg —40 to +100 °C E e BT R
¢ [ 087 172134 T"oao ["os20
10 [ o046 | o5 [oms | 0022
E 1 12% | 048 0510

|E | ng | 5 | 0510
10300 | 0325

F 162 | B82S
SC

1105 [ 143 [ 0as [ 0450 |

CASE 714-04

e B e e e e T A
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MHW1134, MHW1184, MHW1224, MHW1244

ELECTRICAL CHARACTERISTICS (Ve = 24 Vde, Tc = + 30°C, 75 0 system)

" Characteristic Symbol |MHW1134| MHW1184 | MHW1224 | MHW1244| Units
Power Gain @ 10 MHz Gp 13.0+0.5 | 185+0.5 | 22.0+05 | 24.0=05 | dB
Frequency Range (Response/Return Loss) Note 1 8w 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) XM12 ~-70Typ | -68Typ | -67Typ | -66 Typ | dB
22-Channel FLAT {5.0-175 MHz) Notes 2 and 3 XMa22 —65 Max | -64 Max | —62 Max | —61 Max | dB
26-Channel FLAT (5.0-200 MHz) XMa2g -65Typ | -64Typ | -62 Typ | —61 Typ dB
Composite Triple Beat Distortion @ +50 dBmV per ch.
22-Channel FLAT (5.0-176 MHz) |, otes 2 and 3 CTB22 -73Meax | -72Max | =71 Max | -70 Max | dB
26-Channal FLAT (5.0-200 MHz) CTB2g -71Typ | ~70 Typ |-68.5 Typ| -67.5 Typ| dB
Individua! Triple Beat Distortion @ +50 dBmV per ch.
Mid-Split (5.0-120 MHz) T11, T12 and CH2 @ 123.25 MHz T83 -S0Typ | -88Typ | -88Typ | -87 Typ | dB
High-Split (6.0-175 MHz) T13, CH2 and CH5 @ 175.5 MHz TB3 -87Typ | -85Typ | -85Typ | -84 Typ | dB
Second Order Distortion @ +50 dBmV per ch. IMD -72Max | -72Max | ~72 Max | -=72Max | dB
High-Split {5.0-175 MHz) CH2, CHA @ 176.5 MHz :
Noise Figure NF 7.0Max | 55Max | 65Max | 50 Max | dB
High-Split (5.0-175 MHz) Note 2
DC Current DC 210 Typ/240 Max mAdc

1. Response and return loss characteristics are tested and guaranteed for the full 5.0-200 MHz frequency range.
2. Motorola 100% distortion and nmse f‘ igure testing is performed over the 5.0-175 MHz frequency range. Cross modulation and composite triple

beat testing are with 22-ch Video carriers used are:
™7-T13 7.0-43.0 MHz 7-Channels
2-6 55.25-83.25 MHz §-Channels
A-7 121.25-175.25 MHz  10-Channels

3. Video carriers used for 12-Channel typical performances are T7-6; For 26-Channel typical performance, Channels 8, 9, 10 and 11 are added to the
22-Channel carriors listed above.
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E SEMICONDUCT O/R /5

TECHNICAL DATA

The RF Line
VHF Power Amplifier

... designed specifically for 15 volt Sonobouy applications in the frequency region of
135 to 175 MHz.

e Specified 15 Volt, VHF Characteristics:
Output Power — 1.0 Watt Min
Gain — 27 dB Min @ Pjp, = 2.0 mW
Harmonics — —38 dBc Max (2.0 fo)
® 50 O Input/Output Impedances
® Guaranteed Stability and Ruggedness
® Automated Surface Mount Construction Gives Consistent Performance and Religbility
® Gain Control Pin for Manual or Automatic Output Level Control

MHW2001-15

27 dB
135-175 MHz
1.5 WATT
SONGBOUY
POWER AMPLIFIER

CASE 297C-02, STYLE 1

MAXIMUM RATINGS
Rating Symbol Value Unit
DC Supply Voltage Vee 18 Vdc
RF Input Power Pin 8.0 mw
RF Output Power Pout 2.0 w
Storage Temperature Range Tstg —40to +80 °C
Operating Case Temperature Tc —20to +80 °C

specified under "Frequency Range’" unless otherwise noted.)

ELECTRICAL CHARACTERISTICS (Vcc = VDRIVE = 15 V; Zo = 50 , Tc = 25°C. All characteristics guaranteed over bandwidth

Characteristic Symbol Min Typ Max Unit

Frequency Range BW 135 - 175 MHz
Gain @ Pjn = 2.0 mW (Note 1) Gp 27 29 33 dB
Input VSWR @ Pip = 2.0 mW VSWR;ip - — 2.5:1 -
Efficiency @ Pjp = 2.0 mW ] 40 45 - %
Harmonics @ Pg = 1.5 W —_ — —-45 -38 dBc
Stability @ Pj, = 0to 4.0 mW - All spurious outputs

Vee = Vdr = 121016V more than 60 dB below

Source and Load VSWR = 4:1 desired signal level
Load Mismatch @ Load VSWR = 4:1 - No degradation in output

Ve = Vdr = 16V power after return to

Poyt = 1.5W initial operating conditions
Standby Current @ Pjp, = 0 mW Is - 47 65 mA

for

Note 1: Not desig: Duty cycle typical of Sonobuoy applications. Consult factory for other conditions of operation.
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MHW2001-15

DECOUPLING 5.0 MHz, networks equivalent to that shown in Figure 1
~ Pins 2 and 4 are internally bypassed with a 0.018 uF are recommended. Inadequate decoupling may result in
chip capacitor which is effective for frequencies from spurious outputs at certain operating frequencies and

5.0 MHz to 175 MHz. For bypassing frequencies below certain phase angles of input and output VSWR.

L1 = L2 = 0.2 uH (ferrite loaded)
C1 = C2 =01uF
C3 = C4 = 1 uF Tantalum

Vee

Figure 1. Decoupling Networks

e
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TECHNICAL DATA MHW5122A

[ The RF Line |
12.5 dB GAIN
450 MHz
60-CHANNEL
450 MHz CATV AMPLIFIER GRLV IRENIGAMPLIFIER
... designed for broadband applications requiring low distortion
characteristics. Specified for use as a CATV trunk-line amplifier.
Features ion-implanted arsenic emitter transistors with 7.0 GHz
fT1. and all an gold metallization system.
e Specified for 53- and 60-Channel Performance
e Broadband Power Gain — @ f = 40-450 MHz
Gp = 12.5 dB (Typ)
e Broadband Power Gain — @ f = 40-450 MHz
Gp = 12.5dB (Typ)
©® Broadband Noise Figure — (@ f = 450 MHz
NF = 7.0 dB (Typ)
e Superior Gain, Return Loss and DC Current Stability with
Temperature
A | H
I ALt
—H— oin [{emnamm #[1[19)]
STYLE 1.
PN 1. RF INPUT
1 GROUND
NOTES 3 GROUND
ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI 4 DELETED
Y1450, 1382
Rating Symbol Value Unit 2. CONTROLLING DIMENSION: INCH.
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vee +28 Vde
= MILUMETERS INCHES
Operating Case Temperature Range Tc —20to +100 °c | DM [TMIN_ | MAX | MIN | MAX_
Storage Temperature Range Tstg -40 to +100 g i_;_;};_jﬁ TR
€ [ 2057 | 214 [ osro [p8e |
Lol o 0018 | 0022 |
| E [ 0455 | 0510 |
*
[
K | 800
L :
LN
P
Q
R
S
u 8
v 201 85C 078085 |
Lw T vios [ 1ha3 T o [ oaso |
CASE 714-04
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MHW5122A

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

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 450 MH2z
Power Gain — 50 MHz Gp 12 12.5 13 dB
Slope S +0.2 +0.7 +15 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)
S d Order Inter lation Distortion IMD dB
{Vout = +46 dBmV per ch., Ch 2, M6, M15) - -78 —
(Vout = +46 dBmV per ch., Ch2, M13, M22) — — -72
Cross Modulation Distortion 53.Channel FLAT XMDs3 - -63 - dB
- (Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgo - ~63 —-61
Composite Triple Beat 53-Channel FLAT CT8s3 —_ -63 - © dB
(Vout = +46 dBmV per ch.) 60-Channel FLAT CT8g0 — —-61 —58
DIN (European Applications Only)* dBuV**
300 MHz—(CHV + Q- P@W) DIN1 - 125 —_
400 MHz — (CH M8 + M15 — M9 @ M14) DIN2 - 124 —
450 MHz — (CH M20 + M23 — M22 @ M21) DIN3 — 123 —
Noise Figure NF - 70 8.0 dB
{f = 450 MHz2) )
DC Current Ipc —_ 200 240 mA
*DIN (European Applications Only)
NCTA Channel Frequency DIN Output Leve! DIN Beat Level
Designation {MHz2) {dBmV)**(Typ) dB Relative to Ref. Ch.
P 253.25 +59
Q 259.25 +59
v 289.25 +65 < -60
W (Ref.} 295.26 +65
M8 361.25 +58
M9 367.25 +58 < -60
M14 (Ref.) 397.25 +64
M15 403.25 +64
M20 433.25 +63
M21 (Ref.) 439.25 +63 < —60
M22 445.25 +57
M23 451.25 +57

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

1
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m SEMICONDUCTOR mm MHW5141A E=

TECHNICAL DATA
MHW5142A

The RF Line |

14 dB GAIN

450 MHz

60-CHANNEL
CATV INPUT/OUTPUT
450 MHz CATV AMPLIFIERS TRUNK AMPLIFIERS

... designed specifically for 460 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz f and an
all gold metallization system.
e Specified for 60-Channel Performance
e Broadband Power Gain — @ f = 40-450 MHz
Gp = 14 dB (Typ) @ 50 MHz
14.5 dB (Min) @ 450 MHz
e Broadband Noise Figure @ 450 MHz
NF = 7.0 dB (Max) MHW5141A
7.0 dB (max) MHW5142A
® Superior Gain, Return Loss and DC Current Stability
with Temperature

e All Gold Metallization
® 7.0 GHz lon-Implanted Transistors

STYLEY

PN RFINPUT
- 2 GROUND
ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI
YI45M, 1982
Rating Symbol Value Unit 2. CONTROLLING DIMENSION: INCH 4 e
i i 8 GAQUND
RF Voltage Input (Single Tone) Vin +70 dBmV il
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Tc —20to +100 °c
Storage Temperature Range Tstg —40 to +100 °C

| A |
| s |
Lyl (3BSC | ¢ |
V[ 1uBsc | ommasc |
W[ 1105 [ w4 | 0es | 0480
CASE 714-04

D R e s e s s T e A
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MHW5141A, MHW5142A

ELECTRICAL CHARACTERISTICS (Vce = 24 Vde, T = +30°C, 76 ) system unless otherwise noted)

MHW5141A MHWB5142A
Chearacteristic Symbol Min Typ Max | Min Typ Max | Unit
Frequency Range ) BW 40 - 450 40 - = 450 MHz
Power Gain — 50 MHz Gp 135 14 14.5 135 14 145 dB
Power Gain — 450 MHz Gp 14.0 — 155 | 14.0 — 15.5 dB
Slope S 0.2 - 1.5 0.2 —_ 15 dB
Gain Flatness (Peak To Valley) — — 0.2 04 — 0.2 0.4 dB
Return Loss — Input/Output 40-450 MH2 IRL/ORL 18 - - 18 — — dB
(2o = 75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M6, M15) - -78 - - -78 —
{Vout = +46 dBmV per ch., Ch 2, M13, M22) - - | -n2| = — | -7a
Cross Modulation Distortion ds
(Vout = +46 dBmV per ch.) 53-Channel FLAT | XMDs3 — | -61 | — — | -63| —
C 60-Channel FLAT | XMDgg | — | -60 | -59 | — | -63 | -62
Composite Triple Beat dB
{(Vout = +46 dBmV per ch.) 53-Channel FLAT CTBs3 — -61 — - —-63 —
60-Channel FLAT CTBgo - -59 -58 —_ ~62 -61
DIN (European Applications Only)* dBuve*
300MHz— (CHV + Q - P@W) DIN? — | 125 | — — | 2| —
400 MHz — (CH M8 + M15 — M9 @ M14) DIN2 — | 124 | - — | 126 | —
450 MHz — (CH M20 + M23 - M22 @ M21) DIN3 _ 123 —_ — 125 —_
Noise Figure NF - —_ 7.0 — 6.0 7.0 dB
(f = 450 MHz)
DC Current loc — 180 200 — 210 240 mA
*DIN (European Applications Only)
NCTA Channel Frequency DIN Output Leve! DIN Beat Level
Designation {MHz) (dBmV)**(Typ) dB Relative to Ref. Ch.
MHW5181A MHW5182A
P 253.25 +59 +61
Q 259.25 +59 +61 _
v 289,25 +65 +67 = -60
W (Ref.) 295.25 +65 +67
ms 361.25 +58 +60
M9 367.25 +58 +60 < 60
M14 (Ref.) 397.25 +64 +66
M15 403.25 +64 +66
M20 433.25 +63 +65
M21 (Ref.) 439.25 +63 +65 < —60
M22 445.25 +57 ' +59
M23 451.25 +57 +59

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

15—
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TECHNICAL DATA MHW5162A

The RF Line

16.4 dB GAIN

450 MHz

60-CHANNEL
CATV TRUNK AMPLIFIER

450 MHz CATV AMPLIFIER

... designed for broadband applications requiring low-
distortion characteristics. Specified for use as a CATV trunk-line
amplifier. Features ion-implanted arsenic emitter transistors
with 7.0 GHz fT and an all gold metallization system.
e Specified for 53- and 60-Channel Performance
® Broadband Power Gain — @ f = 40-450 MHz
Gp = 16.4 dB (Typ)
® Broadband Noise Figure — @ f = 450 MHz
NF = 6.5 dB (Typ)
® Superior Gain, Return Loss and DC Current Stability with
Temperature
e All Gold Metallization
® 7.0 GHz lon-Implanted Transistors

=2l

R S

NOTES.

ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI

Rating Symbol Value Unit H Eg:??atiﬁic DIMENSICN; INCH. 3 Ei‘éJiﬁ
RF Voltage Input (Single Tone) Vin +70 dBmV N
DC Supply Voltage Vee +28 Vde -
Operating Case Temperature Range Tc —20to +100 oC o -—“5'?—‘—-?!;5!:1 mﬁ,'%
Storage Temperature Range Tstg —40 to +100 °C B E TR AT B

| o1ssesc
010085C |
| 376 | 421 [0 [ 018

CASE 714-04
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MHW5162A

ELECTRICAL CHARACTERISTICS (Vcc = 24 Vdc, T¢ = +30°C, 75 {2 system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 - 450 MHz
Power Gain — 50 MHz Gp 15.9 16.4 16.9 dB
Slope S ©+0.2 +0.7 +1.5 dB
Gain Flatness (Peak To Valley) — — 0.2 0.4 dB
Return Loss — Input/Output 40-450 MH2 IRUORL 18 — — dB
{Zg = 75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M8, M15) - - T
(Vout = +46 dBmV per ch,, Ch 2, M13, M22) - — -72
Cross Modulation Distortion 53-Channel FLAT XMDs3 - -63 — dB
{(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgo - -63 -61
Composite Triple Beat 63-Channel FLAT CTBs3 - -62 -61 dB
{(Vout = +46 dBmV per ch.) 60-Channel FLAT CTBgo — -59 -58
DIN (European Applications Only)* . ) dBuv**
300 MHz—(CHV +.Q - P@W) DIN1 - 127 —
400 MHz — (CH M8 + M15 — M9 @ M14) DIN2 - 125 —
450 MHz — (CH M20 + M23 - M22 @ M21) DIN3 —_ 124 —
Noise Figure NF —_ 6.0 7.0 dB
({f = 450 MHz) .
DC Current v} —_ 200 220 mA
*DIN (European Applications Only)
NCTA Channel Frequency DIN Cutput Level DIN Beat Lovel
Designation (MHz) {(dBmV)**(Typ) dB Relative to Ref. Ch.
MHW5162A
P 253.25 61
Q 259.25 61 _
v 289.25 67 = -60
W {Ref.} 295.25 67
M8 361.25 59
M9 367.25 59 < -60
M14 (Ref.) 397.25 65
M15 403.25 65
M20 433.25 64
M21 (Ref.) 64 -
m22 58 = -6
M23 58

**DIN (dBuV) = Reference Channel Level (dBmV) + 60 dB
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TECHNICAL DATA MHW5171A

MHW5172A

The RF Line

17 dB GAIN

450 MHz

60-CHANNEL
CATV INPUT/OUTPUT
450 MHz CATV AMPLIFIERS TRUNK AMPLIFIERS

. designed specifically for 4560 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz fT and an
all gold metallization system.
@ Specified for 53- and 60-Channel Performance
e Broadband Power Gain — (@ f = 40-450 MHz

Gp = 17.4 dB (Typ)
Broadband Noise Figure

NF = 7.0 dB (Max) MHW5171A

7.0 dB (Max) MHW5172A
e Superior Gain, Return Loss and DC Current Stability with
Temperature

® All Gold Metallization
7.0 GHz lon-Implanted Transistors

STYLEY

PN 1 RFINPUT
WOTES 1 GROUND
. ) o
ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1582
Rating Symbol Value Unit 2. CONTROLLING DIMENSION: INCH.
RF Voltage Input (Single Tone) Vin +70 dBmV e o
DC Supply Voltage Vee +28 Vdc
- | _ MILUMETERS | INCHES _
Operating Case Temperature Range Tc —-20to +100 °C DIM STV [ max_|
Storage Temperature Range Tstg -401to +100 °C |

OIEGESE
[To31s [ 0355
C

N
[ X

a_| 27 | 048 [ 0168
R — | o%ms |
s 15085C__|
u 02085 |
v 028085C |
W[ 1os [ w43 | oas | aam |

B S g
\ L

CASE 714-04
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MHW5171A, MHW5172A

ELECTRICAL CHARACTERISTICS (Ve = 24 Vde, Te = +30°C, 75 02 system unless otherwise noted)

MHW5171A MHW5172A
Characteristic Symbol Min Typ Max | Min Typ Max | Unit
Frequency Range BW 40 — 450 40 —_ 450 MHz
Power Gain — 50 MHz Gp 16.8 174 17.8 16.8 174 17.8 dB
Power Gain — 450 MHz Gp 174 184 19.0 17.4 18.4 19.0 dB
Slope : ) S 0.3 0.5 15 0.3 0.5 1.5 dB
Gain Flatness {Peak To Valley) — — 0.2 0.4 — 0.2 0.4 dB
Return Loss — Input/Output’ 40-450 MHz [RL/ORL 18 - - 18 - - dB
{Zo = 75 Ohms)
Second Order Intermodulation Distortion iIMD dB
(Vout = +50 dBmV per ch., Ch 2, M6, M15) - -78 — — -78 —
(Vout = +46 dBmV per ch,, Ch 2, M13, M22) —_ — | =72 | — — ~74
Cross Modulation Distortion 53-Channel FLAT XMDs3 - -60 - - -85 —_ dB
(Vout = +46 dBmV per ch.) 60-Channe! FLAT XMDgo — -60 | -59 — -64 | -62
Composite Triple Beat 53-Channel FLAT CTBs3 - -61 — — -63 — dB
(Vout = +46 dBmV per ch.) 60-Channe! FLAT CTBgo — -58 -58 — -61 -60 |
DIN (European Applications Only)* dBuV**
300MHz—(CHV + Q-P@W) DIN1 — 125 — — 127 —
400 MHz — {CH M8 + M15 — M9 @ M14) DIN2 — 124 -— - 126 —
450 MHz — (CH M20 + M23 ~ M22 @ M21) DIN3 — 123 — — 125 —_
Noise Figure (f = 450 MHz) NF — — 720 | — 60 | 7.0 dB
DC Current Ipc —_ 180 200 —_ 210 240 mA
*DBIN (European Applications Only)
NCTA Channel Frequency DIN Cutput Level DIN Beat Level
Designation (MHz) (dBmV)**(Typ) dB Relative to Ref. Ch.
MHWS5171A MHW5172A
P 253.25 +59 +61
Q 259.25 +59 +61 < —60
v 289.25 +65 +67
W (Ref.) 295.25 +65 +67
M3 361.25 +58 +60
M3 . 367.25 +58 +60 < -60
M14 (Ref.) 397.25 +64 +66
M15 403.25 +64 +66
M20 433.25 +63 +65
M21 (Ref.) 439.25 +63 +65 < —60
M22 445,25 +57 +59
M23 451.25 +57 +59

**DIN (dBuV) = Refarence Channel Level (dBmV) + 60 dB
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MOTOROLA
m SEMICONDUCTOR I MHW5181A [ |

TECHNICAL DATA
MHWS5182A

[ The RF Line |
18 dB GAIN
450 MHz
60-CHANNEL
CATV INPUT/OUTPUT
450 MHz CATV AMPLIFIERS TRUNK AMPLIFIERS

... designed specifically for 450 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz fT and an
all gold metallization system.
e 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
® Broadband Noise Figure
NF = 6.0 dB (Max) MHW5181A
6.5 dB (Max) MHW5182A
® Superior Gain, Return Loss and DC Current Stability with
Temperature

e All Gold Metallization
® 7.0 GHz lon-Implanted Transistors

NOTES
ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI
= " Y145M, 1982
Rating Symbol Value Unit 2. CONTROLLING DIMENSION: INCH § betereo
RF Voltage Input (Single Tone) Vin +70 dBmV 8GR Na
DC Supply Voltage Vee +28 Vdc . L
Operating Case Temperature Range TC —20 to +100 °C
Storage Temperature Range Tstg -40 to +100 °C
u {
&_ v | rnesc | ox;oBSC |
w 11.05 143 043 | 04% |
CASE 714-04
L
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MHW5181A, MHW5182A

ELECTRICAL CHARACTERISTICS (Vce = 24 Vdc, Te = +30°C, 75 2 system unless otherwise noted)

MHWS5181A MHWS5182A
Characteristic Symbol Min | Typ | Max | Min Typ | Max | Unit
Frequency Range BW 40 - 450 40 — 450 MHz
Power Gain — 50 MHz Gp 17.8 | 182 | 188 | 178 | 18.2 18.8 dB
Power Gain — 450 MHz Gp 18.5 19 20 18.5 19 20 dB
Slope S 0.3 - 1.5 0.3 —_ 1.5 dB
Gain Flatness {Peak To Valley) - —_ 0.2 0.4 — 0.2 04 dB
Return Loss — Input/Qutput 40-450 MHz [RUORL 18 - — 18 - —_ dB
(Zo = 75 Chms)
S d Order Intermodulation Distortion IMD dB
{(Vout = +46 dBmV per ch., Ch 2, M6, M15) — -85 - — -85 —
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -80 | -72 —_ -80 | -72
Cross Modulation Distortion 53-Channel FLAT XMDs3 - -59 - - -62 - dB
{(Voyt = +46 dBmV per ch.) 60-Channel FLAT XMDgo — -58 | -56 —_ -61 -59
Composite Tripte Beat §3-Channel FLAT CTBs3 —_ ~-61 — — -64 — dB
{Vout = +46 dBmV per ch.) 60-Channel FLAT CTBgo — -58 | —57 - -62 | -61
DIN {European Applications Only)* ‘ dBuV**
300MHz—(CHV +Q - P@W) DIN1 - 124 - — 126 —
400 MHz — (CH M8 + M15 — M9 @ M14) DIN2 - 124 - —_ 126 —
450 MHz — (CH M20 + M23 - M22 @ M21) DIN3 — 123 — — 125 —
Noise Figure (f = 450 MHz) NF — 5.5 6.5 - 5.5 6.5 dB
DC Current Ipc —_ 180 200 —_— 210 240 mA
*DIN (European Applications Only)
NCTA Channel Frequency DIN Output Leve! DIN Beat Level
Designation {MHz) {dBmV)**(Typ) dB Relative to Ref. Ch.
MHW5181A MHW5182A
P 253.25 +58 +60
Q 259.26 +58 +60
v 289.25 +64 +66 < -60
W (Ref.) 295.25 +64 +66
M8 361.25 . +58 +60
M9 367.25 +58 +60 < -60
M14 (Ref.) 397.25 +64 +66
M15 403.25 +64 +66
M20 433.25 +63 +65
M21 (Ref.) 439.25 +63 +865 < —60
M22 445.25 +57 +59
M23 451.25 +57 +59

**DIN (dBuV) = Reference Channel Leve!l (dBmV) + 60 dB
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TECHNICAL DATA

The RF Line MHW5185

High Output Doubler MHW6185
450/550 MHz CATV Amplifiers

... designed specifically for 450/5650 MHz CATV applications. Features ion-implanted
arsenic emitter transistors with 6 to 8 GHz fT and an all gold metallization system. 18 dB GAIN

e 4th Generation Die Technology 6:1_5’3"5;:)::':;'_
e Specified for 60/77-Channel Performance IERS
e Broadband Power Gain — @ f = 40~550 MHz s
Gp = 18.,5dB (Typ) @ 50 MHz
19.0 dB (Typ) @ 450 MHz
19.5 dB (Typ) @ 550 MHz
® Broadband Noise Figure
NF = 5 dB (Typ) — MHW5185
= 6 dB (Typ) — MHW&185
e Improvement in Distortion Over Conventional Hybrids
@ Allows Higher Output Level Operation

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 Tc —-20to +100 °C
CASE 714-04, STYLE 1
Storage Temperature Range Tstg —40to +100 °C
ELECTRICAL CHARACTERISTICS (Vog = 24 Vdc, Tg = +30°C, 75 (2 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range MHW5185 BW 40 —_ 450 MHz
MHWE185 40 = 550
Power Gain 50 MHz Gp 18 — 19 dB
450 MHz 18.5 — 18.7
550 MHz 18.8 — 20.3
Slope S 0.5 — 2.0 dB
Gain Flatness (Peak To Valley) — — 0.2 0.4 dB
Return Loss — Input/Output (Z5 = 756 Ohms)  40-550 MHz IRL/ORL 18 - 8 dg
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV, Ch 2, M13, M22) MHW5185 — —_— -74
(Vout = +46 dBmV, Ch 2, M30, M39) MHW6185 o = =71
Cross Modulation Distortion ds
(Vout = +46 dBmV) 60-Channel FLAT XMDgg — -68 ~66
(Vout = +44 dBmV) 77-Channel FLAT XMD77 — - 66 -63
Composite Triple Beat dB
(Vout = +46 dBmV) 60-Channel FLAT CTBgo - - 67 -65
Vour = +44 dBmV) 77-Channel FLAT CTB77 — - 65 -63
DIN (European Applications Only) MHW5185 dBuV
300 MHz — (CHV + Q - P @ W) DIN1 — 129 —
400 MHz — (CH M8 + M15 — M9 (@ M14) DIN2 — 128 —
450 MHz — (CH M20 + M23 — M22 @ M21) DIN3 — 126 —
Noise Figure 450 MHz NF —_— 5.0 7.0 dB
550 MHz = 6.0 7.5
DC Current Ipc — 385 435 mA
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MHW5185, MHW6185

*DIN {European Applications Only)

DIN Cutput Level
NCTA Channel Frequency {dBmV)**{Typ) DIN Beat Level
Designation {MHz) MHW5185 dB Relative to Ref. Ch.
P 253.25 +63 .
Q 259.25 +63
v 289.25 +69 =-€0
W (Ref.) 295.25 +69
ms 361.25 +62
M9 367.25 +62 <—60
M14 (Ref.) 397.25 +68
M15 403.25 +68
M20 433.25 +66
M21 (Ref.) 439.25 +66 <60
M22 445,25 +60 )
M23 451.25 +60
**DIN (dBuV) = Reference Channe! Level (dBmV) + 60 dB
-84 ! ! -4 !
& Voo = 4V /.4 8 Vee = UV A
= f = 439 MHz = f = 547 MHz <
§‘5° S0-CHANNELS > g . TI-CHANNELS 5
é o
[ v A
g E P
£ £ v
8 8 o P
g e g P
L~ vd
—-68
] 48 50 52 54 4“4 46 48 5 B2 54
Pout. OUTPUT POWER (dBmY) Pout. QUTPUT POWER {dBmV}
Figure 1. CTB versus Output Power Figure 2. CTB versus Output Power
1 [ ] Pout = 46 dBMV
- — —— out = 46 4B
g oc = 4V @B-60p—1_'CC =
g Poyt = 46.dBmV, § T7-CHANNELS P
S0-CHAN o "
= il o P T
=2 [——=4~53-CHANNELS' %
B < . b E )
2 < g- 0 )
g s g VTV
¢ o
8 7 S
E [ g
-80
1 -80
100 200 300 400 500 600 100 200 300 400 500 600
f, FREQUENCY (MHz2) f, FREQUENCY (MH2)
Figure 3. CTB versus Frequency/Channels Figure 4. CTB Frequency/Output Power

MOTOROLA RF DEVICE DATA

5-176



MHW5185, MHW6185
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Figure 5. CTB versus Frequency/Channels Figure 6. NF versds Frequency
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g 5 =
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© =
o
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1, FREQUENCY (MH2) f, FREGUENCY (MH2)
Figure 7. CTB versus Frequency/Tilt Figure 8. CTB versus Frequency/Tilt
Table 1. Functional Performance versus Temperature®.
' T T2 i
Parameter Condition Symbol ~20°C 35°C 80°C Units
Power Gain 50 MHz Gp1 17.70 17.63 17.54 d8
Power Gsin 450 MHz Gp2 18.34 18.22 18.14 dB
Power Gain 550 MH2 Gp3 18.63 18.40 18.24 dB
Composite Triple Beat Vout = +46 dBmV CTBgo -66.1 -64.9 -62.9 dB
60-Ch FLAT
Composite Triple Beat Vout = +46 dBmV CTBy7 -59.3 ~57.7 -56.5 d8
77-Ch FLAT
DC Current Vpc = 28V Ipc 370 401 419 mA

*Data in Table 1 is the average value of soveral parts and is only intended to show typical trends in performance as a function of temperature.
Absolute values of specific parameters will comply with limits specified under “ELECTRICAL CHARACTERISTICS."”
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TECHNICAL DATA MHW5222A

The RF Line

22 dB GAIN

450 MHz

60-CHANNEL
CATV TRUNK AMPLIFIER

450 MHz CATV AMPLIFIER

... designed for broadband applications requiring low distortion

characteristics. Specifically intended for CATV market require-
ments. Features ion-implanted arsenic emitter transistors with 7.0
GHz fT1, and all an gold metallization system,
® Broadband Power Gain — @ f = 40-450 MHz
Gp = 22 dB (Typ)
@ Broadband Noise Figure — @ f = 450 MHz
NF = 4.5 dB (Typ)
e Superior Gain, Return Loss and DC Current Stability with
Temperature
e All Gold Metallization

® 7.0 GHz lon-Implanted Transistors

NOTES

ABSOLUTE MAXIMUM RATINGS 1, DIMENSIONING AND TOLERANGING PER ANS(
Rating Symbol Value Unit 2 ;:;-«?:dllﬁl.n DIMENSION: INCH

RF Voltage Input (Single Tone) Vin +70 dBmV

DC Supply Voltage Vee +28 Vde

Operating Case Temperature Range Te —-20to +100 °C

Storage Temperature Range Tstg —40 to +100 °C

762 | 825 | 0 7
G | 25¢BSC | 03008SC |

]

E

F

G 3

4 39685C__| 0156BSC
K | 800 | 850 | 0315 | 0355
L 0 B
N

3

a

254085C 1

T 0100 85C
| 376 | 427 | 0148 0168
R — Tww| — Josss
T8 [ m08sC 1500 85C
u 508 8SC 0700 8SC
| v __02808SC

| 1105 | o [ oes0 |

CASE 714-04
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MHW5222A

ELECTRICAL CHARACTERISTICS (Voc = 24 Vdc, Tg = +30°C, 75 (2 system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 - 450 MH2
Power Gain — 50 MHz Gp 214 22 22,6 dB
Power Gain — 450 MHz Gp 22,0 22.9 235 dB
Stlope S 0.2 0.5 15 dB
Gain Flatness (Peak To Valley) - - 0.2 04 dB
Return Loss — Input/Cutput 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-Channe! FLAT XMDgo -60 -59
Composite Triple Beat 53-Channel FLAT CTBs3 — -63 - dB
{Vout = +46 dBmV) 60-Channel FLAT CTBgo — -61 - 60
DIN {European Applications Only) dBuV
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 —_ 45 5.0 dB
{f = 450 MHz)
DC Currant Ing — 210 240 mA
*DIN (European Applications Only)
NCTA Channel Frequency DIN Cutput Level DIN Beat Level
Deslgnation (MHz) (dBmV)**{Typ) dB Relative to Ref. Ch.
P ’ 253.25 +59.5
Q 259.25 +59.5
v 289.25 +65.5 <-60
W (Ref.) 295.25 +65.5
M8 361.25 +59
M9 367.256 +59 <—60
M14 (Ref.) 397.25 +65 -
M15 403.256 +65
M20 433.25 +64
M21 (Ref.) 439.25 +64 <—60
M22 445.25 +58
M23 451.25 +58

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

|
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TECHNICAL DATA

The RF Line MHW5225

High Output Doubler MHWS5225R
450 MHz CATV Amplifiers

... designed specifically for 450 MHz CATV applications. Features ion-implanted arsenic 22 dB GAIN
emitter transistors with 6.0 to 8.0 GHz fT and an all gold metallization system. 450 MHz
e Both +24 V (MHW5225) and — 24 V (MHW5225R) Supply Voltage 60-CHANNEL

® 4th Generation Die Technology CATV AMPLIFIERS

e Specified for 60-Channel Performance
e Broadband Power Gain — @ f = 40-450 MHz
Gp = 22 dB (Typ) @ 50 MHz
23 dB (Typ) (@ 450 MHz
Broadband Noise Figure e

NF = 4.5 dB (Typ) il
® Improvement in Distortion Over Conventional Hybrids
e Allows Higher Output Level Operation
CASE 714-04, STYLE 1
MHW5225
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage MHW5225 Vee +28 Vdc
MHWS5225R -28
Operating Case Temperature Range Tc -20 to + 100 i ] CASE 714C-04, STYLE 1
MHW5225R
Storage Temperature Range Tstg -40 to +100 €
ELECTRICAL CHARACTERISTICS (Ve = 24 Vdc (MHW5225) or —24 V (MHW5225R), T4 = + 25°C, 75 (1 system unless otherwise
noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 450 MHz
Power Gain 50 MHz Gp 214 22.0 226 dB
450 MHz 223 23.0 23.7
Slope S 0.3 1.0 1.8 dB
Gain Flatness (Peak To Valley) - — .26 5 dB
Return Loss — Input/Output (Zg = 75 Ohms) 40-450 MHz IRL/ORL 18 — — dB
Second Order Intermodulation Distortion IMD — -74 -69 dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22)
Cross Modulation Distortion XMDgp — =67 -60 dB
(Vgut = + 46 dBmV per ch.) 60-Channel FLAT
Composite Triple Beat CTBgp . -85 -62 dB
(Vout = + 46 dBmV per ch.) 60-Channel FLAT
Noise Figure 450 MHz NF — 45 6.0 dB
DC Current MHW5225 Ipc — 415 440 mA
MHW5225R — 415 440
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TECHNICAL DATA MHW5272A

The RF Line

27 dB GAIN
450 MHz

60-CHANNEL

CATV LINE EXTENDER
450 MHz CATV AMPLIFIER AMPLIFIER

... designed specifically for 4560 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz ft and an
all gold metallization system.
e Specified for 53- and 60-Channel Performance
® Broadband Power Gain — @ f = 40-450 MHz
Gp = 27 dB (Typ)
® Broadband Noise Figure
NF = 5.0 dB (Typ)
® Superior Gain, Return Loss and DC Current Stability with
Temperature
e All Gold Metallization
e 7.0 GHz lon-Implanted Transistors

Qin

[Fetmpm o1 ®a®

47:‘5.\
ABSOLUTE MAXIMUM RATINGS S MENSIOMAG AND TOLEANCNG FER A : beites
Rating Symbol Value Unit 1. CONTROLLIs DRIENION: IGH i it
RF Voltage Input (Single Tone) Vin +55 dBmV 5 E?Eé::?w
DC Supply Voltage Vee +28 Vde B
Operating Case Temperature Range Tc —20to +100 °C L MULMETLRS
Storage Temperature Range Tﬂg —40 to +100 °C ; %0

DiM
A
B
€ | 2067
D | 04 | 0%
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]
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e[ 1181 | 2%
182 825
25485C

= [ | — [oss
38.10 BSC 1500 85C

P
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[Cv 1 ruesc | omesc |
EEIEE | 043 | 040
CASE 714-04
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MHW5272A

ELECTRICAL CHARACTERISTICS (Vo = 24 Vdc, Te = +30°C, 75 (2 system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 450 MHz
Power Gain — 60 MHz Gp 26.2 27 27.8 ds
Power Gain — 450 MHz Gp 27.0 28.0 29.0 d8
Slope S [ +1.0 +2.5 dB
Gain Flatness (Peak To Valley) —_ — 0.4 0.6 dB
Return Loss — Input/Output 40-450 MHz IRL/ORL 18 - - dB
{Zo = 75 Ohms)
Second Order Intermodutation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M 6, M15) — -78 -
(Vout = +46 dBmV per ch., Ch 2, M13, M22) —_ -76 -68
Cross Modulation Distortion 63-Channel FLAT XMDg3 - —-63 —_ dB
{Vout = +46 dBmV) 60-Channel FLAT XMDgo — -63 -60
Composite Triple Beat 63-Channel FLAT CTBs3 . -63 - dB
(Vout = +46 dBmV) 60-Channel FLAT CTBgp - -61 -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
*DIN (European Applications Only)
NCTA Channel Frequency DIN Output Level DIN Beat Level
Designaticn (MHz) (dBmV)**(Typ) dB Relative to Ref. Ch.
P 253.25 +60
Q 259.25 +60 _
v 289.25 +66 =-60
W (Ref.) 285.25 +66
M8 361.25 +59
(V) 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
M23 451.25 +58

**DIN (dBuV) = Reference Channel! Level (dBmV) + 60 dB
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TECHNICAL DATA MHWS5332A

The RF Line

33 dB GAIN

450 MHz

60-CHANNEL

CATV LINE EXTENDER
450 MHz CATV AMPLIFIER AMPLIFIER

... designed specifically for 450 MHz CATV applications. Fea-
tures ion-implanted arsenic emitter transistors with 7.0 GHz fy
and an all gold metallization system.

o Specified for 53- and 60-Channel Performance

e Broadband Power Gain — @ f = 40-450 MHz
Gp = 33d8B (Typ)

Broadband Noise Figure
NF = 5.0 dB (Typ)

Superior Gain, Return Loss and DC Current Stability with
Temperature

All Gold Metallization
7.0 GHz lon-Implanted Transistors

NOTES
1. DIMENSIONING AND TOLERANCING PER ANSI

ABSOLUTE MAXIMUM RATINGS

Y1450, 1382, b
Rating Symbol Value Unit 2. CONTROLLING DIMENSION: INCH ; g;loi'}‘ﬂ
UND
RF Voltage Input (Single Tone) Vin +55 dBmV g ::gﬂ-‘;gm
DC Supply Voltage Vee +28 Vdc
7 , MILLIMETERS |
Operating Case Temperature Range Tc -20to +100 C | o | MM | MAX | W
[ = |
Storage Temperature Range Tstg —~40 to +100 °C ; % | ;25: I
¢ |25 | 2134 ]
D | 0% | 0%
E ] 1E1 | 1285 | 0488
| 762 | 825 | 0
C

O A A

__o08sc |
SC__ | 02808SC__|
1005 | 1143 | 0435 | 0450 |

CASE 714-04

</

T S S e S s < |
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MHWS5332A

ELECTRICAL CHARACTERISTICS (Vce = 24 Vde, Te = +30°C, 76 Q system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 450 MH2z
Power Gain — 50 MHz Gp 32 33 34 dB
Slope . S 0 +1.0 2.0 dB
Gain Fiatness (Peak To Valley) — — 0.4 0.8 dB
Return Loss — Input/Output 40-450 MHz IRL/ORL 20 —_ — dB
{Zo = 75 Ohms)
S d Order Intermodulation Distortion IMD dB
{(Vout = +46 dBmV, Ch 2, M6, M15) — -80 -
{Vout = +46 dBmV, Ch 2, M13, M22) ~ -78 -70
Cross Modulation Distortion 63-Channel FLAT XMDs53 - -63 - dB8
{Vout = +46 dBmV) 60-Channel FLAT XMDgg - -61 -59
Composite Triple Beat 63-Channel FLAT CTBs3 - -63 - dB
(Vout = +46 dBmV) 60-Channel FLAT CTBgp — -61 -60
DIN (European Applications Only)* dBuve*
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 ds
{f = 450 MHz)
DC Current Ibc —_ 310 340 mA
*DIN (European Applications Only)
NCTA Channel Frequency DIN Output Level DIN Beat Level
Designation {MH2) (dBmV)**(Typ) dB Relative to Ref. Ch.
4 253.25 +60
Q 259.25 +60
v 289.25 +66 = -8
W (Ref.) 295.25 +66
M8 361.25 +59
M9 367.25 +59 < —-60
M14 {Ref.) . 397.26 +65
M15 403.25 +65
M20 433.25 +64
M21 {Ref.) 439.25 +64 < -60
M22 445.25 +58
M23 451.25 +58

**DIN (dBuV) = Reference Channel Leve! (dBmV) + 60 dB
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TECHNICAL DATA MHW5342A

| The RF Line
34 dB GAIN
450 MHz
60-CHANNEL
CATV LINE EXTENDER
450 MHz CATV AMPLIFIER AMPLIFIER

.. designed specifically for 460 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz f1 and an
all gold metallization system.

e Specified for 53- and 60-Channel Performance

e Broadband Power Gain — (@ f = 40-450 MHz
Gp = 34 dB (Typ)

e Broadband Noise Figure
NF = 5.0 dB (Typ).

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

e All Gold Metallization

@ 7.0 GHz lon-Implanted Transistors

STVLE Y
PN

NOTES

ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI 0
Rating Symbol Value Unit 3 CONTROLLIG DR § oo

RF Voltage Input (Single Tone) Vin +55 dBmV : :“gu"gl

DC Supply Voltage Vee +28 Vdc

Operating Case Temperature Range TC —20to +100 °C

Storage Temperature Range Ts_tg -40 to +100 °C

W 1165 | 1& | 04

CASE 714-04

D e e o T e S == B SR P g R T T ]
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MHW5342A

ELECTRICAL CHARACTERISTICS (Voc = 24 Vde, Tc = +30°C, 75 0 system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 — 450 MHz
Power Gain — 50 MHz Gp 335 345 35.5 d8
Power Gain — 450 MHz Gp 345 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 IRLVORL 18 - -— dB8
{Zg = 75 Ohms)
S d 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 63-Channel FLAT XMDs3 - -63 - dB
{Vout = +46 dBmV) 60-Channel FLAT XMDgo — -63 -~59
Composite Triple Beat 53-Channel FLAT CTBs3 - -63 —_ dB
{Vout = +46 dBmV) 60-Channel FLAT CTBgp — -62 -59
DIN {European Applications Only) dBuV
300MHz—(CHV+Q-P@W) . DINY - 126 —
400 MHz — (CH M8 + M15 - M9 @ M14) DIN2 - 125 —_
450 MHz — (CH M20 + M23 - M22 @ M21) DIN3 — 124 —_
Noise Figure NF - 5.0 5.5 dB
{f = 450 MHz)
DC Current Ipc — 310 340 mA

*DIN (European Applications Only)

NCTA Channel Frequency DIN Cutput Level DIN Beat Level
Designation (MHz) {dBmV)**(Typ) dB Relative to Ref. Ch.
P 253.25 +60
Q 259.25 +60 B
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
M23 451.25 +58

**DiN (dBuV) = Reference Chznnel Leve! (dBmV) + 60 dB
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TECHNICAL DATA MHW5382A

The RF Line |
38 dB GAIN
450 MHz
60-CHANNEL
450 MHz CATV AMPLIFIER e kmgLfggFENDER

... designed specifically for 450 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz fT and an
all gold metallization system.

e Specified for 53- and 60-Channel Performance

e Broadband Power Gain — @ f = 40-450 MHz
Gp = 38 dB (Typ)

® Broadband Noise Figure
NF = 4.0 dB (Typ)

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

e All Gold Metallization
@ 7.0 GHz lon-lImplanted Transistors

NOTES 16

ABSOLUTE MAXIMUM RATINGS 1. DIMENSIONING AND TOLERANCING PER ANSI : [?ELCE\;‘l‘g
Rating Symbol Value Unit H :;ﬁrﬁhﬁﬁf;o DIMENSION. INCH ? \E(E:ICE“E

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! i &

0810 | 0.
008

[

[ oas [ 038
100 85C
0185 85C

0100 BSC

o [ 16
| 0535

CASE 714-04
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MHW5382A

ELECTRICAL CHARACTERISTICS (Ve = 24 Vdc, Te = +30°C, 75 2 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 38.0 39.0 40.0 dB
Slope . S 0 +1.0 +25 dB
Gain Fiatness (Peak To Valley) — — 0.3 0.6 dB
Return Loss — Input/Output 40-450 MH2 IRL/ORL 18 — - dB
(2o = 75 Ohms)
S d Order Intermodul Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M6, M15) - -78 | -
{Vout = +46 dBmV per ch., Ch 2, M13, M22) - -72_ | -e4
Cross Modulation Distortion 53-Channel FLAT XMDs53 - -63 - d8
(Vout = +46 dBmV) 60-Channe! FLAT XMDgg - -61 -59
Composite Triple Beat 53-Channel FLAT CTBs3 - -63 - d8
(Vout = +46 dBmV) 60-Channel FLAT CTBgp - -60 -59
DIN (European Applications Only) dBuV
300MHz—(CHV+Q -P@w) DIN1 - 125 —_
400 MHz — (CH M8 + M15 ~ M9 @ M14) DIN2 - 124 -
450 MHz — (CH M20 + M23 - M22 @ M21) DIN3 —_ 123 —
Noise Figure ’ NF — 4.0 5.0 dB
(f = 450 MHz2)
DC Current Inc —_ 310 340 mA
*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 _
v 289.26 +65 =-60
W (Ret.) 295,25 +65
M8 361.25 +58
M9 367.25 +58 <-60
M14 (Ref.) 397.25 +64
M15 403.25 +64
M20 433.25 +57
M21 (Ref.) 439.25 +57 <60
M22 445,25 +63
M23 451.25 +63

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

MOTOROCLA RF DEVICE DATA
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TECHNICAL DATA MHW6122

The RF Line |
12 dB GAIN
550 MHz
77-CHANNEL
CATV INPUT/OUTPUT
550 MHz CATV AMPLIFIER TRUNK AMPLIFIER

... designed specifically for 550 MHz CATV applications. Features
ion-implanted 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 = 12,5 dB (Typ) @ 50 MHz

13 dB (Min) @ 550 MHz

e Broadband Noise Figure @ 550 MHz

NF = 8.5 dB (Max) MHW6122
e Superior Gain, Return Loss and DC Current Stability

with Temperature
e All Gold Metallization
® 7.0 GHz lon-Implanted Transistors

1 GROUND

ABSOLUTE MAXIMUM RATINGS Na\rsus”;dmlwm AND TOLERANCING PER ANS! 5 ;:&UT?S
Rating Symbol Value Unit 2 ‘crguigbﬁ?;é DIMENSION: INCH : :?Z%th
RF Voltage Input (Single Tone) Vin +70 dBmV 3 g:‘e‘;’;fu
DC Supply Voltage Vee +28 Vde
Operating Case Temperature Range Tc —20to +100 °C
Storage Temperature Range Tstg ~40 to +100 °C a ‘{ ;:gg
C_| 2087 | a1y

D46 | 056

A
8
€

]

E | 1181 | 128
“F | 162 | 835 |
G

|

K

L
N
Lp

254 BSC
__ASBSC

850 | 0315
1006
5

|_ser08sc 1S0BSC |
| soassC 02008SC |

V| 1a1BSC 0280 85C _
w 1105 1143 | 0435 | 0450 |

CASE 714-04
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MHW6122

ELECTRICAL CHARACTERISTICS (Ve = 24 Vdc, Tg = +30°C, 75 {2 system unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Frequency Range BW 40 —_ 550 MHz
Power Gain — 50 MHz Gp 12 12.5 13 dB
Power Gain — 550 MHz Gp 12.5 — — d8
Slope ) ] S 0.2 — 1.5 dB
Gain Flatness {Pegk To Valley) - - 0.2 04 dB
Return Loss — Input/Output 40-550 MHz IRL/ORL 18 - - dB
{Zg = 75 Ohms)
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV, Ch 2, M13, M22} — — -72
(Vout = +44 dBmV, Ch 2, M30, M39) - — -72
Cross Modulation Distortion dB
(Vout = +46 dBmV) 60-Channel FLAT XMDgg -— -63 —
(Vout = +44 dBmV) 77-Channel FLAT XMD77 - ~65 -62
Composite Triple Beat dB
(Voyt = +46 dBmV) 60-Channel FLAT CTBgo - -62 — '
(Vout = +44 dBmV) 77-Channel FLAT CTBy7 —_ -58 -56
Noise Figure NF - 7.0 85 dB
(f = 560 MHz)
DC Current Ipc —_ 210 240 mA

MOTOROLA RF DEVICE DATA
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MHW6141
MHW6142

[ The RF Line

]

550 MHz CATV AMPLIFIERS

all gold metallization system.

... designed specifically for 550 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz fT and an

14 dB GAIN

550 MHz

77-CHANNEL
CATV INPUT/QUTPUT
TRUNK AMPLIFIERS

e Specified for >77 Channel Performance
e Broadband Power Gain — @ f = 40-550 MHz
Gp = 14 dB (Typ) @ 50 MHz
14.5 dB (Min) @ 550 MHz
® Broadband Noise Figure
NF = 7.5 dB (Max) MHW6141
7.5 dB (Max) MHWg&142

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

e All Gold Metallization
@ 7.0 GHz lon-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit Py

RF Voltage Input (Single Tone) Vin +70 dBmV ”‘; i'k:‘:u

NOTES: 3 GAOUND
DC Supply Voltage Vee +28 Vde 1. DIMENSIONING AND TOLERANCING PER ANSI 4 DELETED

i o ¥14.5M, 1982 5 4D
Operating Case Temperature Range Tc —-20to +100 c 2 CONTROLUNG DIVENSION: INCH. 8 siereo
Storage Temperature Range Tstg —40 to +100 °C 8 GROUND
9 RF QUTRUT

1
508 0200 85C
T1185C 0780 BSC

1005 | 1143 | 0435 | 0450
CASE 714-04

MOTOROLA RF DEVICE DATA

5-191



MHW6141, MHW6142

ELECTRICAL CHARACTERISTICS (Vcc = 24 Vde, Tc = +30°C, 75 Q2 system unless otherwise noted)

MHW6141 MHW6142
Characteristic Symbol Min | Typ | Max | Min | Typ | Max | Unit
Frequency Range BW 40 —_ 550 40 = 550 | MHz
Power Gain — 50 MHz Gp 135 14 145 135 14 145 dB
Power Gain — 550 MHz Gp 14.5 — - 145 — — dB
Stope S 0.2 - 15 0.2 — 15 dB
Gain Flatness (Peak To Valley) — - 02 | o4 - 02 | 04 dB
Return Loss — Input/Output 40-550 MHz IRL/CRL 18 — - 18 — — dB
{Zo = 75 Ohms)
S d Order tntermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22) - | -7} — — | -1 —
(Vout = +44 dBmV per ch,, Ch 2, M30, M39) —_ -73 | -70 = -75 | -72
Cross Modulation Distortion dB
(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgg | — | -61 | — | — | -64| —
(Vout = +44 dBmV per ch.) 77-Channel FLAT XMD77 —_ -62 | -59 — -65 | -62
Composite Triple Beat d8
(Vout = +46.4BmV per ch.) 60-Channel FLAT CTBgp — | -s9 | — — | -62 | —
{(Vout = +44 dBmV per ch.) 77-Channel FLAT CTBy77 - -58 | -56 — -65 | —-59
Noise Figure NF - —_ 7.5 — 6.5 1.5 dB
(f = 550 MHz)
DC Current Ipc - 180 200 —_ 210 240 mA

MOTOROLA RF DEVICE DATA
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TECHNICAL DATA

The RF Line MHW6171

77-Channel (550 MHz) CATV MHW6172
Input/Output Trunk Amplifiers

... designed specifically for 550 MHz CATV applications. Features ion-implanted 17 dB GAIN
arsenic emitter transistors with 7 GHz f and an all gold metallization system. 550 MHz

- 77-CHANNEL
e Specified for 77-Channel Performance CATV AMPLIFIERS

@ Broadband Power Gain — @ f = 40-550 MHz
Gp = 17.2.dB (Typ)
e Broadband Noise Figure — @ f = 550 MHz
NF = 6 dB (Typ)
e Superior Gain, Return Loss and DC Current Stability with Temperature
e All Gold Metallization
® 7 GHz lon-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

[ Rating Symbol Value Unit
l RF Voltage Input (Single Tone) Vin +70 dBmV
DC Supply Voltage Vee +28 Vdc
Operating Case Temperature Range Te —20 to + 100 c
2 CASE 714-04, STYLE 1
Storage Temperature Range Tstg —40 to + 100 °C
ELECTRICAL CHARACTERISTICS (Ve = 24 Vde, Te = +30°C, 75 () system unless otherwise noted)
. MHW6171 MHW6172 <
Characteristic Symbol - . Unit
Min Typ Max Min Typ Max
Frequency Range BW 40 — 550 40 —_ 550 MHz
Power Gain 50 MHz Gp 16.8 17.2 17.8 16.8 17.2 17.8 dB
Slope S 0 +0.5 +1.5 0 +0.5 +1.5 dB
Gain Flatness (Peak To Valley) — = 0.2 0.4 — 0.2 0.4 dB
Return Loss — Input/Qutput 40-550 MHz IRL/ORL 18 — — 18 —_ — dB
{Zg = 75 Ohms)
Second Order Intermodulation IMD dB
{(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -80 - - —80 —
[Vout = +44 dBmV per ch., Ch 2, M30, M39) - ~76 -68 — -78 ~70
Cross Modulation Distortion ds
(Vout = +46 dBmV per ch.)  60-Channel FLAT XMDgg - - 60 — _ -63 —
(Vout = +44 dBmV per ch.) 77-Channel FLAT XMD77 — - 62 =59 — - 65 -62
Composite Triple Beat Noise dB
(Vout = +46 dBmV per ch.)  60-Channel FLAT CTBgg — - 60 — — -62 —
(Vout = +44 dBmV per ch.) 77-Channel FLAT CTBy7 — —58 -56 — —-60 —-59
Noise Figure 450 MHz NF — 55 — —_ 556 — dB
550 MHz —_ 6 T — 6 7
DC Current Ipc — 180 200 —_ 210 240 mA

EEeErsE e e T T T e e e S
MOTOROLA RF DEVICE DATA
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TECHNICAL DATA MHW6181

MHW6182

The RF Line |

18 dB GAIN
550 MHz CATV AMPLIFIERS 550 MHz
... designed specifically for 550 MHz CATV applications. Features 77-CHANNEL
ion-implanted arsenic emitter transistors with 7.0 GHz f1 and an CATV INPUT/QUTPUT
all gold metallization system,
TRUNK AMPLIFIERS

® Specified for >77 Channel Performance
® Broadband Power Gain — (@ f = 40-550 MHz
Gp = 18.2 dB (Typ) @ 50 MHz
18.8 dB (Min) (a 550 MHz
Broadband Noise Figure @ 550 MHz
NF = 7.0 dB (Max) MHW6181
7.0 dB (Max) MHW6182
e Superior Gain, Return Loss and DC Current Stability
with Temperature
All Gold Metallization
7.0 GHz lon-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit SIY
’ 2
RF Voltage Input (Single Tone) Vin +70 dBmV NOTES 1 GAOU
DIMENSIONING AND TOLERANCING PER ANSI 4 DELETED
DC Supply Voltage vee +28 Vde e S
- NTROLLING DIMENSION: INCH b
Operating Case Temperature Range Tc -20to +100 °C % CONTROLLY ;
Storage Temperature Range Tstq -40 to +100 °C 3 R
| ow
_A_
B
C.

e

> oy mlm

n

BSC 1500 BSC
SC_ | 02008SC

.11 85 f 026085C
T 1143 | 0435 [ 0450 |

CASE 714-04
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MHW6181, MHW6182

ELECTRICAL CHARACTERISTICS (Vcc = 24 Vdc, Tg = +30°C, 75 Q1 system unless otherwise noted)

cha st MHW6181 MHWE182 Unit
acteris Symbol " n
recteristic Min Typ | Max | Min Typ Max
Frequency Range BW 40 - 550 40 - 550 MHz
Power Gain — 50 MHz Gp 177 18.2 18.7 17.7 18.2 18.7 dB
Power Gain — 550 MHz Gp 188 | 19.2 20 18.8 | 19.2 20 dB
Slope S 0.5 —_ 2.0 0.5 — 2.0 dB
Gain Flatness (Peak To Valley) — - 0.2 04 = 0.2 0.4 d8
Return Loss — Input/Cutput 40-550 MHz [RL/ORL 18 —_ — 18 _ -_ dB
(Zg = 75 Ohms)
Second Order Intermodulation Distortion IMD dB
{Vout = +46 dBmV per ch., Ch 2, M13, M22) - -83 - - -85 -
(Vout = -+44 dBmV per ch., Ch 2, M30, M39) —_ -78 | -70 — -80 | -72
Cross Modulation Distortion dB
(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgo - -58 — — —-61 -
{Vout = +44 dBmV per ch.) 77-Channel FLAT XMD77 — -62 | -59 — -64 | -62
Composite Triple Beat . dB
{Vout = +46 dBmV per ch.) 60-Channel FLAT CTBgo — | -s8| — — | -62 | —
(Vout = +44 dBmV per ch.) 77-Channel FLAT CTB77 —_ ~-58 | —-56 —_ -60 | —-58
Noise Figure NF - — 7.0 — — 7.0 de
{f = 550 MHz)
DC Current Ipc - 180 200 —_ 210 240 mA

MOTOROLA RF DEVICE DATA
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TECHNICAL DATA

MHW6222

The RF Line

]

550 MHz CATV AMPLIFIER

... designed specifically for 550 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz f1 and an
all gold metallization system.

e Specified for 77-Channel Performance

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

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

Superior Gain, Return Loss and DC C
with Temperature

All Gold Metallization

7.0 GHz lon-Implanted Transistors

22 dB GAIN

550 MHz

77-CHANNEL
CATV INPUT/OUTPUT
TRUNK AMPLIFIER

550 MHz

urrent Stability

CASE 714-04

CASE 714-04

MIN ] MAXT|MIN | MAX
— |08 | — |
%65 | 104 |
1810

%42

MOTOROLA RF DEVICE DATA
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MHW6222

ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
RF Voitage Input (Single Tone) Vin +60 dBmvV
DC Supply Voltage vee +28 Vdc
Operating Case Temperature Range TC -20to +100 °C
Storage Temperature Range Tstg -40 to +100 °c
ELECTRICAL CHARACTERISTICS (Vce = 24 Vdc, Te = +30°C, 75 © system unless otherwise noted)
Characteristic Symbol |. Min Typ Max Unit
Frequency Range BW 40 - 550 MHz
Power Gain — 50 MHz Gp 214 22 22.6 dB
Power Gain — 550 MHz Gp 2 - — 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
(Zo = 75 Ohms) 40-550 MHz
Second Order Intermodulation Distortion IMD dB
(Vout = +46 dBmV per ch., Ch 2, M13, M22) — -80 -
(Vout = +46 dBmV per ch., Ch 2, M30, M39) — -72 —-66
Cross Modulation Distortion V dB
{(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgo - -60 —
(Vout = +44 dBmV per ch.) 77-Channe! FLAT XMD77 - - 60 -57
Composite Triple Beat dB
(Vout = +46 dBmV per ch.) 60-Channe! FLAT CTBgo — -61 —
(Vout = +44 dBmV per ch.) 77-Channel FLAT CTBy7 - —59 -57
Noise Figure NF — 5.0 6.0 dB
{f = 550 MHz) ]
DC Current Ibc —_ 210 240 mA

MOTOROLA RF DEVICE DATA
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MHWG6272
The RF Line

77-Channel (550 MIHz) CATV
Line Extender Amplifier

27 dB GAIN
® Specified for 60- and 77-Channel Performance 550 MHz
e Broadband Power Gain — (@ f = 40-550 MHz
Gp = 27 dB (Typ) 77-CHANNEL
® Broadband Noise Figure CATV AMPLIFIER

NF = 6 dB (Typ) @ 550 MHz
® Superior Gain, Return Loss and DC Current Stability with Temperature
All Gold Metallization
@ 7 GHz f1 lon-Implanted Transistors

MAXIMUM RATINGS

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 714-04, STYLE 1
Storage Temperature Range Tstg -401to0 +100 °Cc
ELECTRICAL CHARACTERISTICS (Vcc = 24 Vde, Tg = +30°C, 75 (2 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 ds
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 (Zg = 75 Ohms)  40-450 MHz IRL/ORL 18 — — dB
450-550 MHz 16 a=a -
Second Order Intermodulation Distortion IMD dB
(Vout = +48 dBmV per ch., Ch 2, 13, R) - -80 -
(Vour = +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) - -89 -64
Cross Modulation Distortion @ Ch 2 dB
Vou= -ssdimipersn)  SOwmACA | mes | | | o
Wout = +44 dBmV par sh) 7rchannat AT | xMogy | = | Cm | e
Composite Triple Beat dB
Voa isabmipwreny  BEwi | me | = | s |
Wout'= #44 dBenV.par i) rcnameiar | e | = | Tw | e
Noise Figure 550 MHz NF = 6.0 6.5 dB
DC Current Ipc —_ 310 340 mA

MOTOROLA RF DEVICE DATA
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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 f1 and an all gold metallization system.

e Specified for 77-Channel Performance
® Broadband Power Gain — (@ f = 40-550 MHz

Gp = 34.5 dB (Typ) @ 50 MHz

35 dB (Min) @ 550 MHz

@ Broadband Noise Figure (@ 550 MHz

NF = 6 dB (Typ)
® Superior Gain, Return Loss and DC Current Stability with Temperature
o All Gold Metallization
® 7 GHz lon-Implanted Transistors

ABSOLUTE MAXIMUM RATINGS

E SEMICONDUCTOR e s v i S i

MHWG6342

34 dB GAIN
550 MHz
77-CHANNEL
CATV AMPLIFIER

CASE 714-04, STYLE 1

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
Storage Temperature Range Tstg -40to +100 c
ELECTRICAL CHARACTERISTICS (Vce = 24 Vde, Tg = +30°C, 75 ) system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit

Frequency Range BW 40 .- 550 MHz
Power Gain 50 MHz Gp 335 345 35.5 dB
Power Gain 550 MHz Gp 35 = - dB
Slope S 0 1 2 dB
Gain Flatness (Peak To Valley) — — 0.4 0.8 dB
Return Loss — Input/Qutput 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 dB

(Vout = +46 dBmV per ch.) 60-Channel FLAT XMDgo - =61 —

(Vout = +44 dBmV per ch.) 77-Channel FLAT XMD77 — —59 =67
Composite Triple Beat dB

(Vout = +46 dBmV per ch.) 60-Channel FLAT CTBgo — - 60 —

(Vout = +44 dBmV per ch.) 77-Channel FLAT CTB77 2 - 58 -57
Noise Figure 550 MHz NF — 5.5 6.5 dB
DC Current loc — 310 340 mA

MOTOROLA RF DEVICE DATA
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TECHNICAL DATA

Broadband RF Amplifier

For IBM PC Network and IEEE
802.7 Modem Applications

IBM PC Network and Broadband LAN Compatible
Extremely Small Size — <8 In2
2 Mbps Data Rate
High Selectivity
High Spectral Purity
RUGGED — Continuous operation into any load. Can
withstand input signals to +65 dBmV
Low Power Consumption (<300 mA @ 12 V)
Standard CATV Channels
MHW10000 T-14, J
MHW10001 2°, 0O
MHW10002 3, P
MHW10003 T-14, M

GENERAL DESCRIPTION

The MHW10000 Series RF Module is designed to pro-
vide the RF functions needed for implementation of a
complete modem compatible with the IBM PC Network,
and IEEE 802.7 broadband specifications. It is a full
duplex, continuous phase frequency shift keyed (CPFSK)
transceiver. The design is such that the module operation
is completely compatible with a broadband coaxial cable
environment such as a fully loaded 60 channel CATV dis-
tribution system. The transmitter occupied bandwidth
and the receiver selectivity and overload characteristics
have been controlled so that the module operation is
completely transparent to the cable system operation.

The module transmitter operates at a carrier frequency
of 50.75 to 62.75 MHz (See Table 1) with a total frequency
deviation of 2 MHz. Transmitter occupied bandwidth is
controlled by a SAW filter along with careful attention to
the switching characteristics of the circuitry.

A companion receiver operates at a center frequency
of 219 to 255 MHz (See Table 1). The circuitry is capable
of operating with center frequency offsets up to = 500
kHz. RF and IF selectivity in the receiver is sufficient to
allow normal operation in the presence of a fully loaded
cable environment with no performance degradation.
The receiver RF selectivity is provided by a two resonator
bandpass filter at the RF amplifier input and a two reson-
ator filter between the RF amplifier and the mixer.
Receiver noise bandwidth control and adjacent channel
selectivity is provided by two cascaded SAW filters in the
IF circuitry.

Transmitter output and receiver input circuitry along
with an input transformer provide the necessary duplex-
ing function in addition to control of the return loss pre-
sented to the cable network in both “on” and “off" con-
ditions. The input transformer also provides protection
against voltage surges sometimes found on large cable
systems.

i e i e T A i i s LB

MHW10000 Series

Conversion of the analog RF data to the digital data
stream is provided by a Motorola MC13055 data IC. This
IC provides the final IF amplification and limiting, the
quadrature detector, data carrier detect (squelch) and
data shaper functions. Careful design attention was paid
to optimizing receiver performance in the presence of
frequency offsets, transmitter frequency deviation vari-
ations, mark-space tilt, system noise and limit case data
flag patterns.

Three on board voltage regulators stabilize the module
operation in the presence of supply voltage variations
and noise. Shielding is also provided to aliow normal
operation in strong RF fields as well as the electrically
noisy environment sometimes found in computing
equipment.

Surface mount construction is used to provide an auto-
mated, highly repeatable assembly process. The basic
card occupies about 8 square inches (2.5 x 3 x 0.4 in.)
excluding the “F connector. Input power and data inter-
face lines for the supporting modem circuitry are acces-
sible thru an 18 pin edge connector. Block diagrams of
both the receiver and transmitter functions are shown in
Figures 1 and 2.

MOTOROLA RF DEVICE DATA
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MHW10000 Series

MECHANICAL AND ENVIRONMENTAL SPECIFICATIONS

GENERAL ENVIRONMENTAL
Characteristics Specifications Operating Temperature Range 10°C to 50°C
Storage Temperature Range —40°C to 60°C
RF Connector F, Female Op g Humidity Range 8% to 80%
Characteristic Impedance, Nominal |75 Ohms {non-condensing)
Storage Humidity Range 5% to 100%
Return Loss {non-condensing)
Channel T-14 (Tx on) =16 dB
Channel T-14 (Tx off) =14 dB
Channel J =12 dB RECEIVER
Out-of-channel (10-830 MHz) =6 dB Characteriatics s cations
Spurious Output Levels P T
Tx off (10-108 MH2) <-26 dBmV Center Frequency, fc
Tx on (10-108 MHz) <-12 dBmV Center Frequency Acceptance fe = 400 kHz
Tx on/off {108-830 MHz) <-18 dBmV Range (Min.) .
Load Bandwidth (3 dB, nominal} 4 MHz
The RF modem is ble of ously into a

short or open circuit wu(hout damage. and is capable of
withstanding input signal levels as high as 65 dBmV.

Local Oscillator Frequency Stability

0.01% (after 10 min.
warmup)

Power

+12 Vde, =10%;

300 mA Max

Max. ripple of 150 mV
at frequencies of

Selectivity {at 6 MHz) =50 dB
Input Leve! {nominal) 8.5 dBmV
Operating Level Range ~7 to 24 dBmV

<50 kHz Carrier Detect Threshold -15dBmV = 4dB
Size {(Nominal, exclusive of “F* 25"x3"x04 Carrier Detect Delay <7 us from application
conn.) - of input signal of
-7 dBmV
TRANSMITTER Data Edge Jitter < =150 nano-seconds
Center Frequency Range fe T = 300 kHz Data Symmetry Better than = 150 ns;
Mark Frequency, fr, (nominal fc + 1 MH: =7 dBmVto +24
S Fq cv;:.: i I: '° M' dBmV, f¢ = 400 kHz
ace Frequency, fs, (nomina - 1MH:z
s quency. s < Data Symmetry Settling Time 12 bits, 6 ps
Output Level @ 75 Ohms 54 dBmV = 4dB - -
- Data Output Polarity High Frequency
Modulation Technique Continuous Phase R tnput = Mark
Frequency — -
Shift Keying (CPFSK) Data Output Leve! TTL Compatible

Down > 56 dB
Down > 66 dB
Down > 72dB

FSK Shift 2 MHz = 150 kHz
Carrier-to-hum >43 dB
| Carrier-to-noise in 4.2 MHz >50 dB
bandwidth within fc = 8 MHz
Modulated Spectrum Shape*
3 dB Bandwidth (nominal) 3 MHz

=3 MHz from fg
+4 MH2 from f¢
+6 MHz from fg

Transmitter, Quiet (RTS Off)

<-30dBmV

RTS Delay (“On" or “Off")

6 = 1 micro-sec.

Bit Error Rate

1E-9 or better with an
input tevel of -7
dBmV and S/N of 33

dB (4.2 MHz bandwidth)

*TXD driven by pseudo-random NRZI data at 2 Mbps rate. RTS keyed
on/off by 6.8 kHz, 10% duty cycle squere wave.

1 See Table 1.

Table 1. Tr it/Receive Freq
T R
Center Center
Part Number Freq Y Freq Y
MHW10000 50.75 MHz 219 MH2
MHW10001 56.75 MHz 249 MHz
MHW10002 62.75 MHz 255 MHz
MHW10003 50.75 MHz 243 MHz

MOTOROLA RF DEVICE DATA
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MHW10000 St;ries

Figure 1. Transmitter Block Diagram _ Figure 2. Receiver Block Diagram
TRANSMIT KEYLINE
FROM MODEM
_ TRANSMIT DATA LINE FROM MATCHING
{READY ;‘;i‘"“ (RTS) FROM MODEM _ TRANSFORMER
1 [TRANSMIT DATA (TXD), {FIGURE 1)
RTS PIN 13) v
ouness e
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_ MWA0204 |\
Monolithic Microwave “&W
Integrated Circuit

... designed for narrow or wideband IF and RF applications in industrial and commercial

systems up to 3 GHz. MONOLITHIC
e 12 dB Gain at 1000 MHz (Typ) mﬁgggﬁg
@ Fully Cascadable CIRCUIT
@ 50 (2 Input and Output Impedance
@ Choice of Package Types

® Low Cost

e Surface Mount

e Hermetic

Tape and Reel Package Options
4.0 dBm Pg 1 dB, at 500 MHz (Typ)
® Unconditionally stable

°

( CASE 317-01, STYLE 3
ABSOLUTE MAXIMUM RATINGS (T - 25:C) \ﬁv_ﬁ@

Parameters Symbol Ratings Unit
Circuit Current Icc 40 mAdc )
Input Power, RF Pin +16 dBm ‘
Bias Voltage Vee 6 Vdc f
Storage Temperature 0204/0211L Tstg —65to +150 *C
0270 9,000 CASE 318A-05, STYLE 4
RECOMMENDED OPERATING CONDITIONS MWA0211L
Parameters Symbol Ratings Unit
Operating Current Icc 25 mA
Source Impedance F4 50 to 76 Q0
Load Impedance ZL 50to 75 Q
THERMAL CHARACTERISTICS CASE 303A-01, STYLE 3
Thermal Resistance, Die to Case MWA0204 Rayc 150 ‘W MWAD270
MWAQ211L 200
MWAD270 130

DEVICE MARKING
MWAQ211,L = 06

ELECTRICAL CHARACTERISTICS (Tp = 25°C, Igc = 25 mA, Zg = Z| = 50 €, unless specified otherwise)

Characteristic Symbol Min Typ Max Unit
Gain (f =