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General Product Description

The Antenna Conbiner allows up to four 700 MHiz PSMtransnitters to use a single
antenna. The unit takes in four inputs fromthe transmtters and outputs them
to a single antenna, elimnating stage clutter and inproving internodul ation

di stortion perfornmance. The unit is designed to neet the needs of users with
nmultiple systens, and will generally be rack-nounted.

I Speci al Features
The Antenna Conbiner features a microstrip WI ki nson power
conbi ner, and four push-pull anplifiers for very linear
performance. The unit has DC protection on all ports. The
Conbi ner can be used from 100VAC to 240VAC.

I Circuit Description

RF Section

Each input signal is first anplified by a tenperature-conpensated push-
pull anplifier. The signals are then conbined, using a microstrip 4 way
W ki nson conbi ner. They then pass through a | owpass filter to
attenuat e the harnonics above 1GHz, and are sent to the antenna port.
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Power Secti on

The unit is powered by a switching power supply that takes AC |line
voltage froman I EC cord and delivers a regulated 12VDC to the amplifier
circuitry. The conbiner stages are passive, and do not require

el ectrical power. The power supply has a 5V supply line as well that
requires a mninmumcurrent draw of 400mA. There are six power resistors
on the board that draw this mninmum /| oad. There are also four power
resistors that draw a required mninmumload 160mA fromthe 12V supply.

<System Bl ock Di agranp

Input Amplifier

1 1
Input Amplifier 4:1 Combiner

| Low Pass Outout

Input Amplifier / Filter P

3 3
Input Amplifier

4 4

Power Supply
100-240VAC in
12VvDC out

111 Test Equi pnent

Requi red Test Equi pnent (or approved equival ent)

1. Digital Multineter Fl uke 87
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2. Spect rum Anal yzer HP8590L
wi th tracki ng generator

IV Ali gnnent Procedure
The Antenna Conbi ner requires no tuning or calibration.
Vv Test for Product Acceptance
The power supply uses any AC vol tage between 100V and 240V, and when operating
properly shoul d produce 12VDC = 0. 6VDC at TP+12VDC(TPT |2 on schematic), 5VDC
+ 0.2VDC at TP+5VDC(TPT 1172), and 10 VDC + .5VDC at all TP+10VDC. To power
the unit off DC, renobve the 6-pin power cable connecting the power supply to
the board. Apply 12VDC to 116(or TP+12VDC if switch SW2 is set to
“on” ),5vVDC to TPT 1172, and attach the ground at |3(any PC board ground).
The above vol tage readi ngs should still hold. The current drains are given in
the chart bel ow
The powered-up PA770 can be tested by applying a +10dBm RF signal at BNC
i nputs 1-4, and neasuring the RF strength at the antenna output. |nput
signals in the passband, 720-750 MHz, should give outputs of 10dBm
+2dBm - 4dBm
Vi Agency Approval s
1.0 FCC Part 74
2.0 uL
VI | Addi tional Product Specifications
Speci fication M ni mum | Typi cal Maxi num
Passband Frequency Range 720 MHz 750 MHz
Net Gain in Passband -4dB 0dB 2dB
Port to Port Isolation @0dBm i nput 23dB 26dB -
I nt er rods @0dBm out - - 45dBc - 40dBc
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DC Current Drain off 12V line 660MA 710mA 810mMA
DC Current Drain off 5V |ine 355mA 390mA 425mA

VI Mechani cal Specification
1. Overal | D nensions
1 3/41IN(44.5 m) Hgh x 7.770 IN (197.4 m”m) Wde x 8.880 IN
(225.6 mm) Deep. Optional mounting ears for rack nounting.
2. Wei ght
2l bs. 15.40z (1.34kg)
3. Housi ng
Chassi s: gal vani zed steel (Half-Rack)
Cover: vinyl coated steel
Front Panel: anodi zed al um num
4, Ant enna
Antenna supplied with 700 MHz P7T.
I X Envi ronment al Speci fication
Tenperature Storage
7 days at +165F (+74C) degrees, packaged.
7 days at -20F (-29C) degrees, packaged.
After each 7 day storage, the units nust be allowed to stabilize for 24
hours before testing. Units nmust operate per the -7 specification.
Tenperature Cycling
5 cycles from-20F (-29C) degrees, to +165 (+74C) degrees, allow 24 hours
for stabilization before testing. Units nust operate the -7 specifications
Mechani cally and El ectrically.
Qper ational Tenperature
Qperate units as described in the -7 at +45F (Modified) (+7C) and +100F
(+38C) degrees. A lowthree hours for stabilization of each tenperature
before testing. Units nust operate per the -7 specifications.
Steady State Humidity
Performa 7 day test at 90% RH at roomtenperature. Evaluate units for
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vi sual and nechani cal defects after 1, 3, 5, and 7 days. At the end of the
7 day period allow the units to recover for 24 hours. Units nust pass the
-7 specification.

Mbi st ure Resi stance

Performa 4 day test at 90%to 98% RH with (Mdified) tenperature cycled
bet ween +14F (-10C) and +150F (+65C) degrees. Allow the units to recover
for 24 hours. Product nust neet the -7 specifications.

Servi ce Eval uation

DC Check
Check:

AC voltage is applied through the power jack on the back of the unit?

Power switch is on?

TP+12V neasures 12V = . 6VDC?

TP+5VDC neasures 5V = . 2VDC?

Green LED on front panel is illum nated?

TP+10VDC neasures 10V % . 5VDC?
If there is no power check the power supply fuse, the ACinlet and wiring
as well as the cable connections fromthe power supply to PC board. Dunmy
load Rs 1,2,3,4,5,8,28,29,31,33 are fragile and prone to cracking. If many
are broken the power supply nmay not start up.

+
+

If the unit passes all the DC checks, performan RF Check. Keep 50 ohm | oads
on all unused ports during these neasurenents. Connect tracking generator
output to BNC input 1. Attach input to Spectrum Anal yzer to BNC ant enna
output. Set tracking generator power to +10dBm and set the anal yzer to sweep
from700MHz to 770Miz. The output should | ook as foll ows:

720 MHz, 10 dBm +2dBm -4dBm
735 MHz, 10 dBm +2dBm -4dBm
750 Mz, 10 dBm +2dBm -4dBm

Repeat check on inputs 2,3,4. |If power output is |ow check DC voltages with no
RF input to nake sure the anplifiers @p,6,9,10,11,12,13,14 are all biased
correctly. There nay be foil or trace shorts on the PC board or sol der shorts.
Also with an RF input you can use a FET probe to neasure RF |evels inside the
circuit to isolate where you are losing the signal. DC voltages and RF | evels
are listed on the PA770 schenmatic for reference.
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Approxi mate gain structure through the stages of the PA770:

| nput power: 10dBm = 1dBm

Anplifier power out: +17dBm = 1dBm

Conbi ner power out: +10dBm + 2dBm -4dBm
Net Gain: 0dB, +2dB, -4dB
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