TESTING OF UPLINK TRANSMITTER
Aim: To test the Kenwood TM-D700 Transceiver. The frequency response of the transmitter at the end of the feed cable to the antenna is to be studied.

Apparatus: Kenwood TM-D700 Dual-Bander Transceiver, RG-8/U (Belden 9913) coaxial cable, Spectrum Analyzer – HP 8594E, Regulated DC Power supply, RF Attenuator – N ATT 6010 – 10 dB (dc – 1500 MHz)
Theory: The communications link design dictates that the ground station transmitter should be able to transmit at 450 MHz at a baud rate of both 1200 and 9600. It should have a power output of at least 10W. This constitutes the testing conditions for our transceiver. The transceiver has an in built packet operation capability conforming to the AX.25 protocol. We wish to observe the response at the antenna input for digital data. Therefore the test is carried out in APRS mode. The effect of the cable is also included in the measurements. 
Procedure: 

1. Connect the dc power supply to an ac outlet. Set the dc power supply settings to 13.8 V. Then shut it off.

2. Make sure that the front panel of the radio is connected to the main unit as indicated on page 4 of the Instruction Manual.

3. Connect the power cables from the back panel of the main unit of the radio to the dc supply taps, noting that red = positive and black = negative
4. Connect the supplied coaxial cable to the radio on one end (it must have a male PL-259 BNC connector at this end) and to the spectrum analyzer at the other.

5. Switch on the spectrum analyzer. 
6. Switch on the power supply.

7. Switch on the front panel using the PWR button. For brief descriptions of front panel buttons and display indications the following pages of the manual may be consulted: 10, 11, 14, and 16. The panel display should light up.
8. Select Low Output power (5W) by pressing the LOW button on the front panel.
9. Now program the transmitter to transmit in the APRS mode as follows. The procedure outlined below involves the use of menu options (consult page 22 of the manual to learn how to use the menu. Pg 23 onwards lists all possible menu options)
a. Access MNU 3-I. Select Band B (440 MHz default). Set to 449.975 MHz. Check to see if the display indicates the frequency of band B and its power level as L.

b. Hold down F key for 1 sec and press TNC to set the TNC in APRS mode.

c. Access MNU 3-1 to program a call sign. Enter any call sign (eg. WD6BQD). The transmitter will not send packets unless you program a call sign.
d. Access MNU 3-9 to enter some status text message to transmit at each transmit interval.

e. Access MNU 3-C to select the packet transmitting operation. The options are [MANUAL] which is default, [PTT] using a mike, and [AUTO] which is timed automatic packet transmission. Select [AUTO]. 

f. Access MNU 3-D to select a transmission interval. Select 0.2min as the setting.

g. Press F for 1 sec and then BCON to begin transmitting packets. The packets will be transmitted automatically at 12 sec intervals.

10. Observe the output on the spectrum analyzer display. Note down the bandwidth, and maximum gain of the displayed response. 

11. Access MNU 3-J and change baud to 9600 bps. The default was 1200 bps. Repeat the steps under 9 for this case.
12. When the test is over turn off the PWR button to the display and the DC power supply. Turn of the analyzer and disconnect the equipment.

Notes:
1. The spectrum analyzer input is rated at a maximum of 1W of signal power. The minimum transmit power of the radio in Low mode is 5W. It is therefore needed to use an attenuator of approximately 10dB for safety sake. Therefore, the results presented include a reduction of 10dB due to the attenuator.
2. The current rating of the radio is 10A at max power of 50W. This would be equivalent to a rating of 3.2 A (approx) for 5W transmission (the test settings). Therefore the power supply must be able to provide current of 3.2A at 13.8V.
3. By operating the spectrum analyzer in Max Hold Mode (as defined in HP documentation) it is possible to get a capture of the intermittent transmission from the radio.

4. It is not possible to operate the radio at exactly 450 MHz or above since this frequency is at the edge of the ham band. It therefore became necessary to carry the test out at 449.975 MHz.

TEST RESULTS
Power Level = Low (equivalent to 5W)

Programmed frequency 449.975 MHz
Peak power = 24.4 dBm at 449.98 MHz (after attenuation of 10dB)
Noise floor = -49 dBm (approx)

Baud = 1200

Bit rate = 1200 bps

Bandwidth:
3 dB BW = 50 KHz
Null to Null BW = 725 KHz

Observed spectrum on next page

Observed Spectrum:
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