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Building a Basic Transverter Using
the Modular Approach from DEMI

State #4

State #1

State #2

State #3

RF Port

+24VDC to energize in 
Position 2

Power Amp

Position 2

Position 1

Position 2

Position 1

Transfer Relay

LNA

Vcc Vcc

Image Reject Filter

DownEast Microwave
T/R Sequencer

PTT

+12VDC Input +24VDC Input

MICROLO
900-1152 MHz
$65.00

2 Meter
CW/SSB
XCVR

+12VDC for Amplifier
Vcc terminals

IF Switch Kit
pn TCK
$35.00

Mixer

LO Port

IF Port

D2

+24VDC to enerigize
transfer relay

Not used

D1

MMIC PCB $10/$14
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What is an MMIC?
• Monolithic Microwave Integrated Circuit
• Usually 2 or more fets or bipolar junction 

transistors in cascade or series
• Usually dc coupled internally
• Internally biased for best performance
• Requires external blocking capacitors to 

isolate from neighboring stages
• Usually requires RF choke to bias device
• Some require current limiting resistor
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Silicon Bipolar MMIC Amplifier

OUTPUT
MMIC

Id

X = 1/jwC = 1 ohm 
for minimum loss

X = 1/jwC = 1 ohm 
for minimum loss

INPUT

Vcc

Rbias
RB

RF

Q1

RE

w = 2 PI F

Q2 Vd

R1 + X > 10 x Zo > 500 ohms
for minimum loss 

R1=(Vcc-Vd)Id

C = 1000 pF or 0.01 uF

X = jwL 
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Using MMIC Amplifiers

Download at http://www.semiconductor.agilent.com/
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INA-51063/INA-54063 
DBS IF Amplifier

OUTPUT
C1

INPUT

C4

U1

C6

RFC1 C5

C2
U2

Vcc

Z1

Z2 C3

1.459"

1.
01

7"

DBS IF AMPLIFIER

INA-54INPUT
INA-51

AJW10/12/97
.031 FR-4

Vcc

OUTPUT PCB = FR-4
H=.031 inch

Ref: HP Application Note AN 1139

INA-51063/54063 NOISE FIGURE 
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INA-51063/54063 GAIN WITH MODIFIED 
GROUNDS
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How far on milliwatts?
• 50 MHz - N6CA has worked several thousand 

miles on 10 mW
• 144 MHz - W5LUA has worked over 200 

miles on SSB with 100 mW
• 3456 MHz - WA5VJB has worked 170 miles 

with 10 mW
• 10368 MHz - W5HN has worked 30 miles 

with 100 uW
• 24192 MHz - W5LUA and AA5C have worked 

at 6 miles with 30uW
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DownEast Microwave 
Transverter Kits

Frequency IF Low Power LP Kit
Price

High
Power

HP Kit Price*

50 MHz 28 MHz 300mW, pcb kit only 170.00 20W 295.00
144 MHz 28 MHz 300mW, pcb kit only 170.00 25W 295.00
222 MHz 28 MHz 300mW, pcb kit only 170.00 25W 295.00
432 MHz 28 MHz 100mW, pcb kit only 170.00 30W 325.00
902 MHz 144 MHz 10 mW, pcb kit only 195.00 10W 295.00
1296 MHz 144 MHz 10 mW, pcb kit only 175.00 3W 295.00
2304 MHz 144 MHz 20 mW, pcb kit only 160.00 1W 300.00
3456 MHz 144 MHz 20 mW, pcb kit only 160.00 1W 300.00
5760 MHz 144 MHz 10 mW, pcb kit only 135.00 2W 350.00
10368 MHz 144 MHz >5 mW, pcb kit only 230.00 >5mW 275.00

Note * Includes machined enclosure and connectors


