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The RF Line
Microwave GaAs FET Power Amplifier

Designed for applications in the Personal Communication Network System
(PCN). The MHW9014 was designed specifically for a digital, 1 Watt,
hand-held radio. This power amplifier is capable of wide power range control,
operates from a 6 Volt supply and requires only 1.0 mW of RF input power.

MHW9014

33.2dBm
1710-1785 MHz
RF POWER AMPLIFIER

» Specified 6 Volt Characteristics:
RF Input Power: 1.0 mW (0 dBm)
RF Output Power: 33.2 dBm
Minimum Gain: 33.2 dB
Harmonics: —33 dBc Max @ 2 fg

* New Biasing and Control Techniques Providing Dynamic Range and Control
Circuit Bandwidth Ideal for PCN

¢ Low Control Current

* 50 Q Input/Output Impedances

CASE 420-01, STYLE 1

» Guaranteed Stability and Ruggedness

MAXIMUM RATINGS

Rating Symbol Value Unit
DC Supply Voltage (No RF Applied) Vs3 10 Vdc
DC Bias Voltage VB -4.7 Vdc
DC Control Voltage (No RF Applied) Vcont 10 Vdc
RF Input Power Pin 2 mw
RF Output Power Pout 3 w
Operating Case Temperature Range Tc —30 to +100 °C
Storage Temperature Range Tstg —30 to +100 °C
ELECTRICAL CHARACTERISTICS
(Meont=5V; Vg3 =5.8 Vdc; Vg = -4 Vdc; Pjn, = 0 dBm; T¢ = +25°C, 50 ohm system, unless otherwise noted)
Characteristic Symbol Min Max Unit
Frequency Range BW 1710 1785 MHz
Output Power (Vgont = 5.0 V) Pout 33.2 — dBm
Gate Current (Pgyt = 33.2 dBm) (1) Ie} — 5 mA
Supply Current (1) Is — 300 mA
Efficiency (Poyt = 33.2 dBm) (1) n 40 — %
Input Return Loss (Pgyt = 33.2 dBm) (1) IRL 10 — dB
Harmonics (Pgyt = 33.2 dBm) (1) 2fg — — -33 dBc
3fp. 410,51 — — —43
Noise Power (In 30 KHz Bandwidth, 95 MHz above fg, Poyt = 33.2 dBm) (1) — — -80 dBm
Load Mismatch Stress (Vg3 =7V, Pgyt = 33.2 dBm; for 1700 MHz < f < 1800 MHz, — No Degradation in Output Power
Load Return Loss = 10 dB, All Phase Angles at Frequency of Test) (2) Before and After Test
e i T =T o 52 o TG < To00 Lo At spnsOupts
'|Me|-5|tz) c(>£)> 1800 MHz, Load VSWR = 10:1, All Phase Angles at Frequency of Below Desired Signal
Output Power, Over Temperature dBm
(Veont =Vs3 =5V, Pjn=0dBm, Tc =—30°C to +90°C) — 32 —
Veont Low Output Power (Pgyt = 0 dBm) Veont — 0.75 \Y

(1) Adjust V¢ont for Specified Pgyt; Veont is 5 V Max. Duty Cycle = 10%, Period = 600 us.
(2) Adjust V¢ont for Specified Pgyt; Veont is 7 V Max. Duty Cycle = 10%, Period = 600 us.
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INTERNAL DIAGRAM
| IC | IC | IC
AN | y 1T | A AN
T OUTPUT
1('1 20 30 40 5 ¢ 60 70 POWER  SPECTRUM
INPUT* REFLECTED METER  ANALYZER
POWER POWER
METER METER m Q
1 1 1 1 1
m m C T C4 T G T C2 T Cl T
71 = = = = = 72
r 1 1 171 L 11 « 2008
1: C9 1: C11 :_[: C7 :_[: Cc8 :l_: C6 1: C10 ATTENUATOR
RF TEST FIXTURE RF
IN \ Y ) ouT
—_— Veont VB VDD3 —_——
20 dB DUAL DIRECTIONAL 0to4.7V -40V +5.8V 20 dB DUAL DIRECTIONAL
COUPLER @ 220 mA @ 4mA @ 650 mA COUPLER
(TYPICAL) (TYPICAL) (TYPICAL)
POWER
pr TERMINATION
1008 RF SIGNAL
MINIMUM
ATTENUATION ~ GENERATOR
Z1, 72 — 50 Q MICROSTRIP
C1, 2, 3,4,5— 470 pF CHIP CAP
C8, 10, 11 — 0.1 pF
C6, 7,9 — 1.0 pF (tant.)
NOTE:
The above circuit layout is used for performance verification. A layout intended for use in
a particular application should be thoroughly evaluated. When the device is surface
mounted on a microstrip substrate, the ground plane pattern must be electrically and ther-
mally grounded to the actual microstrip backplane. The drain bias pins should be individually
bypassed using separate ground return paths.
*Module input power is forward power as sampled by the directional
coupler and read on the input power meter.
Figure 1. MHW9014 Test Circuit Diagram
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TYPICAL CHARACTERISTICS
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Figure 2. Output Power versus Control Voltage Figure 3. Output Power versus Control Voltage
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PACKAGE DIMENSIONS

& QaprL
[]@ 0.130.005@][T] s @ z NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
< [—A_] - Y14.5M, 1982.
= 2. CONTROLLING DIMENSION: MILLIMETER.
G MILLIMETERS INCHES
| | [ | DIM[_ MIN | MAX | MIN | MAX
I~ B | I$| 0.13 (0'005)®| T| A® | A | 3174 | 3200 | 1.250 | 1.260
B | 2880 | 29.20 | 1.134 | 1.150
C | 364 | 400 0143 | 0157
{ A D | 046 | 055 0018 | 0.022
+ - - - u E | 280 | 320 | 0110 | 0126
F | 047 | 043 | 0007 | 0.017
R J i [=s9] G | 3150BSC 1.248BSC
H 2650 BSC 1.043BSC
TE - - - + E J 5.00 BSC 0.197 BSC
K | 220 [ 248 [ 0087 [ 0.097
N T L 19.08BSC 0.748 BSC
N 2150 BSC 0.846 BSC
K m P [ 021 [ 030 [ 0008 [ 0012
Q| 137 | 163 | 0.054 | 0.064
— D 7pL R | 1317 | 1343 | 0519 | 0529
s | 780 | 820 [ 0307 | 0323
|$| 0.25 (0'010)®| T| Z| v 16.50 BSC 0.650 BSC
! < W 9.00 BSC 0354 BSC
X 11.50 BSC 0453 BSC
Y 4.00 BSC 0157 BSC
A 137 [ 163 [ 0054 [ 0.064
X STYLE1:
\% PINL PIN
| 2. VDD1
L 3. VGG2
4. VDD2
5. VGG3
N 6. VDD3
7. POUT
< H -

'
G _[ F :,l-:I_L— AA

PLANE P 7pPL

| 025 0010®@[T] 7]

CASE 420-01
ISSUE B

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and. 4. are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:
USA/EUROPE: Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi-SPD-JLDC, Toshikatsu Otsuki,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800—441-2447 6F Seibu—Butsuryu—Center, 3-14—2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-3521-8315

MFAX: RMFAX0@email.sps.mot.com — TOUCHTONE (602) 244-6609 HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
INTERNET: http://Design—NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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