2.-MFJ269 TEST & CALIBRATION PROCEDURE

2.1. Introduction

The box can be tested completely after assembling with the battery holder

initially unassembled. An initial PCB pre calibration procedure is assumed.

The operations indicated in the procedure can be followed under normal conditions
(getting oscillations impedance and SWR meter working), otherwise some troubleshooting
may be required.

A multimeter, a spectrum analvzer, a scope (optional), a calibrated freauency counter, a

2.2 Procedure
- Check appearance of box, if any defects inform to the assembly persons.

- Set the unit in test mode by pressing the mode and the gate time switches buttons
in the order previously indicated.

2.2.1 Checking the RF amplifier bias and the AGC
Hook up the available spectrum analyzer to the N connector.
Set the unit at the HF/'VHF mode. Tune o 156 MHz. Check that T1 gets 2.5 Vdc.
Sct the unit al 468 MHz by pressing the UHF selection switch, Check that T1 gets 2.5 Vdc
(spectrum analyzer showing a & dBm reading at that frequency).
Track on the spectrum analyzer for any harmonic with amplitude higher than -30 dB
below the relerence frequency.
Adjust the frequency down 1o 415 MHz, and analyze the hannonics amplitude. Check
a T1 2.5 Vde reading,

Felease the UHF switch (HFIVHF mode) .
Set the maamum [requency (rolary Switch all the way at the left and plates of the
capacitor completely open). Check a T1 2.5 Vde reading. =7 e

i -,

Turn the power OFF and disconnect the spectrum analyzer,

2.2.2 Band Overlapping

- Set the TEST mode (read 1.1 if it is necessary to remind the procedure).

- Set the 4th TEST mode step where the internal oscillator frequency will be displayed and
the sixteen hit AD conversion from Vr. Vsand V7 too (" Rxxx Sxxx Zxxx").

The unit at the HF/VHF mode has to cover continuously from 170 to 1.8 MHz. Check
that the band overlapping realized in the PCB precalibration is still correct.

- Using the variable capacitor, slowly cover the band looking for a consistent
frequency reading in the counter module. Notify, if erratic behavior is observed.
- Repeat the previous operation to cover all the

bands. Read]ust the setting where necessary.



2.2.3 Voltaae calibration.

The unit at the UHF mode measures only SWR, coax loss, retumn loss, match efficiency, line
length in degrees and line length in feet.

- Apply a 100 ohms load and set the SWR needle meter over 2 by adjusting RS6.
- The tnmmer resistors R28, R108 and R109 for the Vr, Vs and Vr compensatnon circuits
are assumed to be in the default position (“centered” around 250K).
- Set the unit in the 10 - 27 MHz band (b3) to 10 MHz.
- Apply open laad, and set Vz gain (R72) to get Vz=FFx if it necessary.
- Apply short load, and set Vs gain (R73) to get Vs=FFx if it is necessary.
- Apply 12.5 ohm load and adjust the trimmer R109 to get Vz =333h (adjusting the gain
in the Vz compensation circuit). Adjust R53 to get Vr=999h
- Apply 200 ohm load:
- Adjust the timmer R108 to set Vs = 333h (adjusting the gain in the Vs
compensation circuit).
- Adjust the trimmer R72 to set Vz = CCCh (adjusting the gain in the Vz
amplifier)
- Apply 75 ohm load. Adjust the trimmer R28 to get Vr=333h
- Apply 12.5 ohm load again:
- Readjust the timmer R109 again to set Vz =333h.
- Adjust the trimmer R73 to set Vs = CCCh (adjusting the gain in the Vs
amplifier)
- Readjust RS3 to get Vr=999h again.
- Apply 200 ohm load again:
- Readjust the trimmer R108 to set Vs = 333h.
- Venfy a Vz = CCCh reading.
- Apply 75 ohm load. Adjust the Trimmer R28 to get Vi=333h

It may me necessary to repeat the previous interactively to get the desired settings.
/\\\\
- Apply 50 ohm load and check for Vs = Vz = TFx/30x hexadecimal, Vr=0.
» 7% j\ G'(’:/ RSN Tl

-Set the unit m impedance mode. e
NS e e

- Adjust the trimmer R67 to read 50 ohms on the 7 needle meter.

- Set the unit around 430 Hz and verif an SWR reading close to one and a zero
ohm impedance needle meter reading. 145 MHz

2.24 Inductance and capacitance modes

- Set the unit in the capacitance mode. Vernify a zero ohms impedance needle meter
reading (C(X<) or C(X=0) onthe LCD).  Louws<_ {rad

~ Remove the load and verify a higher than 400 ohms .i|;1;1r-|'|:1:1re needle meter reading
for all the modes.



- Set the unit to a frequency higher than 60 MHz and verify a close to 4 pF reading.

215

5 | requency counier maide.

= Belect frequency counter maode

- Cannect the cable minning from the test station analyzer to the [requency input of the

il beang tested

= Wenfy []I'-. frequency reading for the three differem gate lllﬂf“"- gvailable
- Dhsconnect cable from wol
Turn ke IO OFF

« 2.2.6 Advanced modes.
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- Press the mode and the gate time switch buttgns simultaneously and release

them when the Advanced 1 messages is displayed.

- Remove the load and set up the unit at a frequency higher then 40 MHz in

HF/VHF frequency range, where Z is lower than 1500Q). A certain magnitude of

the impedance and a 90° phase should be displayed.

- Connect a 3 feet RG58A load. Trace for a short reading (Z=0-2) at VHF (a freq.

around 150 MHz).

- Connect the 50 ohm “dummy load” over the antenna output and set a low

frequency. Verfy the LCD (Z=50 8=0°, SWR=1) and impedance needle meter

readings in the impedance mode.

- Set the next mode. With the 50 ohm load hooked up a return loss (RL) higher
than 42dB, a reflectance coefficient (p) of zero and a | SWR should be
displayed. e, mMode

- Read unity SWR and a zero Xs or infinite Xp for Rs or Rp equal to 50 ohms in

the resonance mode. Verify a zero ohm reactance reading on the impedance
needle meter.

-

- Read a close to 100% match efficiency in the last advanced mode 1.

-Press and hold the mode and the gate time switch buttons. As soon the
Advanced 2 message is displayed, release both switches.

Decrease the velocity factor (VF) to the allow minimum 0.5 and increase it
back to 0.56. Accept the sclected value by simultaneously pressing both push-
button switches. e gale & Mede Setahes So rmors dhe

Over pass the DTF mode by pressing the mode push button to get the line
length in degrees mode. '

Press the gate switch button and 1 increase and decrease the feet length.

Select any value by simultaneously pressing both push button switches.

Watch the length in feet mode and Press and hold the mode and the gate time
switch buttons. As soon the Advanced 3 message is displayed, release both
switches.

Increase and decrease the characteristic frequency accepting any selected value
by simultaneously pressing both push button switches.



- Remove the load, set to the minimum frequency and verify the Z>1500
LCD reading. Watch the SWR label blinking.

2.2.1.6 Battery leads test.
- Install the battery charger jumper in the OFF position.
- Assembly the battery holder.
- Apply 12 Vdc to the battery leads considering the polarity and turn ON the power.



3.1.) Test point definition

These test point are labeled on the PCB as follow (numbers and test points could be
revised and thev will be orint out in the solder side)

Tl : Forward vollage - amplified - { V)

T : Reflected voliape - amplified - { Vi)

T3 Voliage dropped over Rs in senes with the load - amplified - { Vs )
T4 Voltage dropped over the load - amplified - { Vz )
Ts Signal from conditioner 1o microcontroller.

T6:  Bufler Oscillator signal to prescaler

T7:  Inmternal generator selection { GEN 1)

T8 : External signal selection signal { GEN_E) #
T%:  Osc. amplifier output {osc. signal and + 5.x V)
TI0 ;. AGC control voltage in Q3 pate

T11,T31 Forward voltage - detector - { Wi-)

Ti12, T3 : Reflected voltage - detector - { Vr- )
TI3, T35 Voltage dropped over Bs in senes with the load - detecior - { Vs-)
T14, T34 : Voltage dropped over the load - detector - { Vz- )

TIS -
Tid:
TI7 -
TILS :

TL?

T2
T21:
T
T3
T24:
T25:
Trh:
T7:
TZa:

T29
T4l
T4
Td3
T4d4

+5 'V power supply for prescaler and ap-amps. { +5VSLP)
+ Widd far oscillatar
+5 W dumcal
External valtage supply
- Enable counter
Testing voltage for battery level checking
Fipnal from prescaler amplified
Input signal for prescaler
Control for the imtemnal oscillator supply
Supply voltage for UIHF tmpler and MMICs.
UHF sclection control signal {LOW:
025 collector
U111 MMIC output (bizs to 4.7 Vdc)
12 MMIC output (bias to 5.4 Vdc)
: ()15 hase
: Forward veltage from diode compensation circuit {VF2)
¢ Reflected voltage from diode compensation circuit (VEI)
y Woltage dropped over Bas in series with the load from diode compensation cirguil {V52)
: Moltage dropped over the load from diode compensation circuin {VZ22)
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