


Why 900 MHz ?

• 900 MHz is a new frontier for FM operation

• It is very much like 70 cm was 35 years ago
• Radios are modified commercial gear: 

mostly Motorola or Kenwood

• Propagation is more challenging than lower 
frequency bands (2M – 70CM)

• Technical interest



Some History – How I got Started on 900 MHz

• August 2007 I visited friends in W. Texas
• We talked about 900 MHz and plans for 902-HUB
• I returned to Portland ‘stoked’ to get on 900 MHz
• Began 1st repeater 

in October. It was 
operational by 
Christmas

• The 2nd machine 
was on the air in 
March 2008

• Repeater moved to 
Larch Mtn in June

K5TRA       WV6H        KA3IDN     KD4LXC



What’s 900 MHz Like?

• Similar to 70 CM with
• Faster mobile flutter
• More multipath
• Greater building penetration due to reflections
• A bit more path loss

• A good antenna is extremely important

• 12W to 15W is adequate 

• 30W radios are available

• Feed line losses are higher (use better coax)



900 MHz Radios

KENWOOD  TK-981

KENWOOD  TK-931

KENWOOD  TK-941

MOTOROLA  MCS-2000

MOTOROLA  SPECTRA

MOTOROLA  MAXTRAC MOTOROLA  GTX



ORRC  33 CM Band Plan



900 MHz Noise Floor

902.1125

902.2000

902.3000 902.7250



East Side Repeater     927.1375 MHz

LARCH MTN



West Side Repeater     927.1125 MHz



Complementary Coverage

• Coverage areas are complementary
• Repeaters are linked
• West Side:  927.1125 (902.1125)  – DPL 432
• East Side:   927.1375 (902.1375)  – TPL 131.8



900 MHz Linked Repeaters
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Repeater Configuration
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� Duplexers
• 4 cavity from 800 MHz
• Cellular base station combline

� Preselector – at least 2 cavities
� LNA choices

• Angle Linear (Larch Mtn)
• ARR with -3 dB pad at output

� TX and RX are TK-931
� Link Transceivers

• Motorola CM-200 (Larch Mtn)
• Motorola GM-300 (West side)

� Controller – ICS Linker II 
� PA is Motorola cellular  

• Rated 300W PEP (2 tone)
• Requires +24V

� Isolator, load, & LPF from 
GlenAyre pager transmitter

� Power Supplies (switching)
• SAMLEX  (1235)
• MEANWELL   (SE-600-12)



902 MHz / 927 MHz Duplexers

PASS - REJECT CAVITY DUPLEXER

USED IN 927.1375 MACHINE

COMBLINE DUPLEXER
from CELLULAR BASE STATION

USED IN 927.1125 MACHINE



902 MHz Receiver Preselector Filters

SIX CAVITY FILTERFIVE POLE COMBLINE  FILTER 

USED BETWEEN DUPLEXER AND LNA



Celwave Cavities with ARR LNA



Receiver COS Interface 
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Receiver Ceramic Filter Change

3 POLE 4 POLE

• Replace original front-end filters

• Provides good response at both 902 MHz and 927 MHz

• Construct 4 pole filter from pair of 2 pole filters



Receiver VCO Modification

VCO MOD
UNDER SHIELD



Power Amplifier Boards



PA Bias Board



Modified PA and Panel



PA Mounted to Panel



PA, Duplexer, Isolator and LPF



TK-931’s :  Transmitter and Receiver 



Linker-II Controller and Fuse Block



Bench Testing



Bench Testing



Bench Testing



Partial Assembly in Cabinet



927.1125 Repeater - Rear



927.1125 Repeater - Front 



100 W  Output



West Side Repeater (in attic)



Above the Clouds – Larch Mtn



Larch Mountain Site



Working on Repeater at Larch Mtn



Looking South West  from Larch Mtn


