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NOTE

The suffix XXXXX following part numbers in this manual is a unique number assigned at time of
order.

This number should be referred to in all correspondence and all referrals to spare parts.
The reference number is XXXXX.
The DN-14-12 Frequency Translator has been supplied with the following options:

A. AC Voltage Input: XXX VAC
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SECTION 1

INTRODUCTION

1.1 GENERAL DESCRIPTION

1.1.1 PHYSICAL

The following is a general description of the DN-14-12 Frequency Translator. The main chassis
houses all RF components, control circuitry and power supplies.

The following items are found on the front of the Translator:

On/Off Power Switch (A1A2)

LO Mechanical Tune Adjustment

Level Control

LO Out-of-Lock LED

Internal/External Reference Select Switch (Option 3, 6B)
External Reference Input Connector, J3 (Option 3, 6)
Internal/External Local Oscillator Select Switch (Option 4)
External Local Oscillator Input Connector (Option 4)

LO Frequency/Power Monitor

LO Phase Voltage Test Point

DC Power Supply Test Point

Input Connector, J1

Output Connector, J2

The following items are found on the rear of the Translator:

Input Connector, J1 (Option 10 only)

Output Connector, J2 (Option 10 only)
Summary Alarm Connector, J4 (Option 7 only)
AC Voltage Input, Fuse

E. Ground Lug
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1.1.2 FUNCTIONAL

The MITEQ Frequency Translator uses a single-conversion technique with crystal oscillator

reference for the local oscillator.

The Translator translates the input frequency band to the output frequency band using a local
oscillator that is phase locked to a high stability internal reference source or an external
reference source.

Relays are provided for summary alarm output (Option 7 only) which may be used for
monitoring at a remote console.

AC voltage input is selectable at the rear panel (100, 120, 220, 230/240VAC).

1.2 EQUIPMENT CHARACTERISTICS

1.2.1 PHYSICAL

A.

G.

Weight:

Overall Dimensions:

1.2.2 FUNCTIONAL

A.

20 pounds

19" x 15" x 3.5" panel height

Input Connector, J1: N female
Output Connector, J2: N female
Summary Alarm Connector, J4 (Option 7 only): DE-9P
External Reference Input Connector, J3 (Option 3, 6 only): BNC female
External Local Oscillator Input Connector: SMA female
Conversion Loss, Frequency Response -

1. Input Frequency: 14.0-14.5 GHz
2. Output Frequency: 11.7-12.2 GHz

3. Conversion Loss:

4. Amplitude Response:

VSWR:

Frequency Stability (0° to 50°C):

12 dB maximum
15 dB with Options 1 and/or 2

+0.25 dB/40 MHz
+1 dB/Output Band

23 dB return loss/50 ohms

1 ppm/day
0.1 ppm/day (Option 5)



Level Control:

Intermodulation Distortion:

Input/Output Isolation:

Primary Power:

30 dB
60 dB (Option 1)

With two inband input signals each at
-13 dBm, third order intermodulation

products less than -50 dBc
60 dB minimum

100/120/220/240VAC
selectable at rear panel

Summary Alarm (Option 7) Connector (J4) Pin Designations

1. DC Power Status -
a. Normal:
b. Fault:

2. Summary Alarm -

a. Normal:

b. Alarm:

Monitor/Test Points -
LO Out-of-Lock LED
LO Phase Voltage:

1.

2

3. LOA Phase Voltage (Option 6):
4. LOB Phase Voltage (Option 6):
5

6

7

Frequency/Power Test Point:
+20V Test Point:
+5V Test Point (Option 6):

External Reference Input -
1. Option 3:
2. Option 6:

External Local Oscillator Input (Option 4):

1-2 open, 2-3 closed
1-2 closed, 2-3 open

4-5 open, 5-6 closed
DC Power Normal and
Local Oscillators In-Lock

4-5 closed, 5-6 open
DC Power Fault or
Local Oscillators Out-of-Lock

4.5 +0.5V
12 +2.0V
4.5 +0.5V
2.3 GHz
+20 £0.5V
+5 +0.2V

104.545455 MHz, 0 +3 dBm
5.0 MHz, 0 £3 dBm

2.3 GHz, +13 dBm



1.3 EQUIPMENT REQUIRED

1.3.1 EQUIPMENT SUPPLIED

Table 1-1 lists the equipment supplied with each system.

TABLE 1-1
EQUIPMENT SUPPLIED
ITEM DESCRIPTION QUANTITY
1 Model DN-14-12 Translator 1
2 AC Voltage Line Cord 1
3 DE-9S Connector (Option 7) 1

1.3.2 EQUIPMENT REQUIRED BUT NOT SUPPLIED

Table 1-2 lists the equipment required for periodic maintenance and calibration of the translator.

TABLE 1-2
TEST EQUIPMENT REQUIRED BUT NOT SUPPLIED
ITEM DESCRIPTION QUANTITY

1 Wiltron 6747 Sweep Generator 1
2 Wiltron 562 Scalar Network Analyzer 1
3 Hewlett Packard 8495B/8494B Step Attenuator 1

(0-81 dB)
4 Wiltron 60N50 VSWR Bridge (10-2000 MHZz) 1
5 Wiltron 64A50 VSWR Bridge (2-8 GHz) 1
6 Wiltron 69A50 VSWR Bridge (8-18 GHz) 1
7 Anritsu ME538L Microwave System Analyzer 1
8 Hewlett Packard 8566B Spectrum Analyzer 1
9 Hewlett Packard 8970 Noise Figure Meter 1
10 EIP 545A Microwave Frequency Counter 1
11 Hewlett Packard 436A Power Meter 1
12 Hewlett Packard 8405A Vector Voltmeter 1
13 Phillips PM3215 Oscilloscope 1
14 Fluke 6160B Reference Synthesizer 1
15 Digital Multi-Meter 1




SECTION 2
INSTALLATION
2.1 UNPACKING, STORAGE, RESHIPMENT

Carefully open the shipping container and remove the equipment. Weight of the unit is
approximately 20 pounds. Inspect the equipment thoroughly and report any damage.

If the equipment is to be stored, it should be wrapped in plastic and kept in a clean, dry place.
If the equipment is to be reshipped for any reason, wrap in heavy plastic and ship in a heavy
(275 Ib. test) double-wall carton. At least three inches of a solid packing material should be
used on all sides of the unit. The carton should be marked to indicate that it contains fragile
electronic equipment.

2.2 MOUNTING

The chassis is 19" x 15" x 3.5" panel height and has been designed for mounting in a standard
19" equipment rack. The unit should be securely mounted.

2.3 TURN-ON PROCEDURE

After mounting, make all external connections per Table 2-1. Refer to Section 1 for the physical
configuration of the unit.

Apply power to the unit via the front panel power On/Off switch.
Allow one half hour minimum for oven warm-up in the internal crystal oscillator.
LO fault light should be off.

System is now operational.



TABLE 2-1

EXTERNAL CONNECTIONS
DESIGNATION DESCRIPTION
Power Cord Attach power cord to AC socket of unit. Connect other end to a power
line.
Input Connect input to J1.
Output Connect output to J2.

Summary Alarm
(Option 7 Only)

Connect Summary Alarm to J4.

External Reference
(Options 3, 6B only)

If the internal crystal reference is used, place the INT/EXT Reference
Switch in the "INT" position. If the internal crystal reference is not used,
place the INT/EXT Reference Switch in the "EXT" position and connect a
reference source to the external reference connector of the translator.

External LO
(Option 4 only)

If the internal local oscillator is used, place the INT/EXT LO Switch in the
"INT" position. If the internal local oscillator is not used, place the
INT/EXT LO Switch in the "EXT" position and connect a frequency source
to the external LO connector of the translator.

5 MHz
Reference Input
(Option 6A only)

Connect a 5 MHz reference source to the 5 MHz reference input of the
translator.

Ground Lug

Be sure the translator is grounded.




SECTION 3
OPERATION
3.1 INTRODUCTION

The following paragraphs describe the controls, adjustments and procedures for turn-on,
operation, emergency operation and shutdown of the Translator.

3.2 CONTROLS
3.2.1 EXTERNAL CONTROLS (Figures 1-1 and 1-2)
A. On/Off switch (A1A2) applies AC power to the unit

B. Fuse (A1A1) 2.0A for 100/120VAC, 1.0A for 220,240VAC
(Option 6 - 3.0A for 100/120VAC, 1.5A for 220,240VAC)

C. Attenuation Control (A4A1)

A control dial calibrated for O to 30 dB attenuation control is located on the front panel. With
Option 1A the dial is calibrated for 0 to 60 dB attenuation. With Option 1B there are two dials on
the front panel. One controls the input attenuator and the other controls the output attenuator.
Each dial is calibrated for O to 30 dB attenuation.

D. Option 3, 6B - INT/EXT Reference Select Switch

This switch, located on the front panel, selects either the internal crystal source or an external
source connected to the external reference connector.

E. Option 4 - INT/EXT LO Select Switch

This switch, located on the front panel, selects either the internal local oscillator chain or an
external source connected to the external LO connector as the signal used for frequency
translation.

F. LO Mechanical Tuning Phase Voltage (Front Panel)

The phase lock oscillator has been set to the nominal center of the phase lock frequency range.
The oscillator will remain in phase lock over a 2 to 8 volt range in phase lock voltage. However,
the voltage should be maintained at a nominal 4.5 +0.5 volts. Minor adjustments may be made
by rotating the oscillator tuning shaft (using a No. 1 Phillips head adjustment tool) while
monitoring the "Phase Voltage" at the front panel with a DC coupled oscilloscope or voltmeter.
Adjustment should be made at room temperature with proper DC power applied, output load
conditions and reference signal input applied to the phase lock source.

Care should be taken not to tune oscillator shaft to a frequency outside of the oscillator locking
range. If this should occur, the "Phase Voltage" will be a 2 to 8 volt triangular swept waveform.
Using a spectrum analyzer to monitor frequency at the "Freg/Power" test point, the oscillator
must be retuned to center frequency where phase lock will occur. If the reference frequency of
the source is changed (Option 3), the phase lock oscillator must be tuned to the new frequency
using a spectrum analyzer.



3.2.2 INTERNAL CONTROLS (Figure 1-3)

A. Power Supply Voltage Adjustment (A1A3)
Adjustment of the power supply within tolerances may be made using an insulated tuning tool
(refer to Appendix).

B. Frequency Adjustment of Crystal Oscillator (A3A1)

The frequency of the local oscillator can be monitored at the front panel "Freg/Power Monitor".
Adjustments in frequency can be made by adjusting a tunable capacitor in the reference source
A3A1, accessible through the top surface of the source (refer to Figure 1-3). Adjustment should
be made at room temperature after one half hour of warm-up time.

C. Option 6 - LO Mechanical Tuning (A3A1) Phase Voltage

The phase lock oscillator has been set to the nominal center of the phase lock frequency range.
The oscillator will remain in phase lock over a 4 to 16 volt range in phase lock voltage.
However, the voltage should be maintained at a nominal 12 £2 volts. Minor adjustments may
be made by adjusting a tunable capacitor in the source A3A1, accessible through the top
surface of the source (refer to Figure 1-3) while monitoring the "Phase Voltage" at the front
panel with a DC coupled oscilloscope or voltmeter. Adjustment should be made at room
temperature with proper DC power applied, output load conditions and reference signal input
applied to the phase lock source.

3.3 OPERATING PROCEDURE
3.3.1 NORMAL OPERATION

Follow the Turn-On procedure in Section 2.3.

3.3.2 EMERGENCY OPERATION

In the event of a fault in one of the phase lock sources used in the system, a fault LED indicator
on the front panel will light. Consult corrective maintenance, Section 5.3, to determine possible
cause and/or remedies.

In the event of a failure, refer to Section 5.3 to determine possible cause/remedies.

3.3.3 SHUTDOWN PROCEDURE

The unit is completely shutdown when the AC power is removed.



SECTION 4
PRINCIPLES OF OPERATION
4.1 INTRODUCTION

The following paragraphs provide information on the principles of operation of the MITEQ Model
DN-14-12 Frequency Translator. The overall functional operation of the system is discussed in
Paragraph 4.2 and detailed principles of operation for the individual subassemblies are
presented in Paragraph 4.3.

4.2 FUNCTIONAL DESCRIPTION

The translator translates the 14.0-14.5 GHz input frequency band to the output frequency of
11.7-12.2 GHz. A single conversion system is used (see Figure 4-1).

The input signal is fed to an isolator for matching. With Option 2, the isolator is followed by an
input filter to reject any out-of-band spurious signals. If Option 1 is installed, the signal passes
through a continuously variable 30 dB PIN diode attenuator.

The signal is then fed to a double balanced mixer which is used to convert the input frequency
band to the output frequency band. The output of the mixer is filtered to eliminate out-of-band
signals. The signal is fed to a PIN attenuator which is controlled by a front panel potentiometer
and calibrated dial. An optional amplifier may be installed to increase the output level of the
translator (Option 8).

In the local oscillator, an internal crystal oscillator is used as the reference for a phase-locked
source. An optional switch allows insertion of an external reference input (Option 3, 6B).

Option 4 uses a coaxial switch at the output of the local oscillator chain to allow insertion of an
external local oscillator.

With Option 6, a 5 MHz reference is used for the phase-locked source.

Option 7 provides a rear panel summary alarm for remote detection of faults in the translator.
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4.3 SUBSYSTEMS AND COMPONENTS FUNCTIONAL DESCRIPTION
4.3.1 SIGNAL PATH
4.3.1.1 Input Isolator (A2A1)

Description: Isolator
Part Number: 111896

Specifications -
A. Frequency: 13.9-14.6 GHz
B. Insertion Loss: 0.25dB
C. Input/Output VSWR: 1.15:1
D. Isolation: 23 dB minimum
E. Connectors: SMA female

4.3.1.1.1 Option 1 - Input Attenuator, Isolator (A2A8, A2A9)

A2A8 -

Description: PIN Attenuator

Part Number: PAT-140145-XXXXX
Function: Level Control

Design: Absorbtive

Specifications -
A. Frequency: 14.0-14.5 GHz
B. Gain Control: 30 dB min.
C. Input/Output VSWR: 151
D. DC Control Voltage: Oto20V
E. Connectors: SMA Male
A2A9 -

Description: Isolator
Specifications: see para. 4.3.1.1



4.3.1.1.2 Option 2 - Input Filter, Isolator (A2A10, A2A11)

A2A10 -

Description: Filter

Part Number: FLT-111201-XXXXX
Function: Rejection of out of band signals
Design: Five section waveguide (WR62)

Specifications -
A. Frequency:
B. Insertion Loss:
C. Flatness:
D. Rejection:
E. Connectors -
1. Input:
2. Output:
A2A11 -

Description: Isolator

Specifications: see para. 4.3.1.1

14.0-14.5 GHz
0.4 dB
0.2 dB peak to peak

50 dBc/+1GHz

Right angle SMA male
Right angle SMA male



4.3.1.2 Mixer (A2A2)
Part Number: M20-14-12-XXXXX

Function: Frequency translation
Design: Double balanced

Specifications -

A. Input Frequency:
B. Output Frequency:
C. LO Frequency:

D. Conversion Loss:

E. LO Power:

F. lIsolation -
1. LO/Output:
2. LO/Input:

G. Power Output (1 dB Compression):

H. Connectors -

1. Input:
2. Output:
3. LO:

14.0-14.5 GHz

11.7-12.2 GHz

2.3 GHz

.5 dB nominal

+10 dBm

20 dB minimum

20 dB minimum

-5 dBm minimum

SMA male
SMA male
SMA female

4.3.1.3 Isolators, Filter, PIN Attenuator (A2A3 to A2A7)

A2A3, A2A5, A2AT -

Description: Isolator
Part Number: 111895

Specifications -

A. Frequency:

B. Insertion Loss:

C. VSWR Input/Output:
D. Isolation:

E. Connectors:

10.7-12.7 GHz

0.25dB

1.15:1

23 dB minimum

SMA female



A2A4 -

Description: Filter

Part Number: FLT-117444-XXXXX
Function: Rejection of out of band signals

Design: Five Pole Combline

Specifications -
A. Frequency: 11.7-12.2 GHz
B. Insertion Loss: 2.5dB
C. Flatness: 0.2 dB peak to peak
D. Input/Output VSWR: 1.2:1
E. Connectors -
1. Input: SMA male
2. Output: SMA male
A2A6 -
Description: PIN Attenuator
Part Number: PAT-117122-XXXXX
Function: Level Control
Design: Absorbtive
Specifications-
A. Frequency: 11.7-12.2 GHz
B. Gain Control: 30 dB min.
C. Input/Output VSWR: 15:1
D. DC Control Voltage: Oto20V
E. Connectors: SMA Male

4.3.1.3.1 Option 8 - Output Amplifier

See page ii for details if option 8 is supplied.



4.3.2 LOCAL OSCILLATORS
4.3.2.1 Crystal Oscillator (A3A1)

Part Number - XTO-01-104.545455-20P-XXXXX
XTO-02-104.545455-20P-XXXXX (Option 5)

The crystal oscillator is a highly stable precision crystal oscillator enclosed in a proportionally-
controlled oven housing. The temperature of the inner housing is maintained at 70°C +0.2°C
over an ambient temperature range of 0°C to 55°C.

The crystal oscillator uses a 5th overtone crystal in the series resonant mode. The output
power of the crystal oscillator is limited to approximately 0.1 mW. An output amplifier increases
the signal level to approximately O dBm. The output amplifier also acts as a buffer between the
output load and the crystal oscillator.

The temperature of the crystal oscillator housing is stabilized by a proportionally-controlled oven
circuit. The crystal oscillator chassis is enclosed in an outer housing. The two chassis are
separated by a closed cell foam. This construction inhibits air flow and helps to stabilize the
oscillator temperature. A power resistor is secured to the inner housing and acts as a heater
element. A sensitive thermistor bridge installed inside the oscillator housing monitors
temperature changes. Temperature changes inside the crystal oscillator chassis appear as
error voltages at the output of the bridge circuit. This error voltage is amplified and used to
regulate the power flow to the heater elements. The high gain thermal bridge maintains the
crystal oscillator temperature within 0.2°C over the environmental temperature change.

The specifications of the crystal oscillator are:

A. Frequency: 104.545455 MHz
B. Power Output: 0+3 dBm
C. DC Power -
1. Oscillator: +20V/50 mA
2. Heater: +20V/300 mA stabilized at 25°C
D. Oven Stabilization Time: 20 minutes (25°C)
E. Frequency Stability: 1 x 10%/day (0° to 50°C)
1. Option 5: 1 x 10”/day (0° to 50°C)

F. Connectors -
1. RF: SMA female
2. DC: Solder filter



4.3.2.2 Phase Lock Source, Isolator, Coupler, Attenuator (A3A2 to A3A5)

A3A2 -
Part Number - PLE-2300A-20P-XXXXX
The phase lock source consists of:

1. Low noise fundamental cavity oscillator with electronic fine tuning
2. Harmonic generator

3. Phase detector

4. Phase lock alarm circuit

The input signal is directed through the harmonic generator and into the phase detector. A
sample of the cavity oscillator is also fed to the phase detector where it is compared to the
reference harmonic which is closest in frequency. Frequency of the cavity oscillator can be
mechanically-tuned to the chosen reference harmonic.

When the signals differ only in phase, the phase detector output is a DC voltage proportional to
the phase difference between these two signals. Any frequency difference between the two
signals results in a difference frequency at the phase detector output. If that happens, a sweep
voltage oscillator starts sweeping and, through a voltage-tuned capacitor, varies the frequency
of the cavity oscillator. When the cavity oscillator is at the same frequency as the chosen
reference harmonic, the sweep oscillator is disabled and the cavity oscillator is phase locked to
the reference harmonic.

The specifications for the phase lock source are:

A. Frequency Output: 2.3 GHz

B. Frequency Input: 104.545455 MHz
C. Power Output: +13 dBm minimum
D. Power Input: 0+3 dBm

E. DC Power: +20V at 450 mA

F. Phase Voltage TP: 4.5 0.5 V "in-lock",

2-8 volts triangular wave "out-of-lock"

G. Connectors -
1. RF: SMA female
2. DC: Solder filter



A3A3 -

Description: Isolator
Part Number: 114752

Specifications -

A. Frequency:

B. Insertion Loss:

C. VSWR Input/Output:
D

Isolation:
E. Connectors:

A3A4 -

Description: Coupler
Part Number: 117525-3

Specifications -

A. Frequency:

B. Insertion Loss:

C. Input/Output VSWR:

D. Coupled Output:

E. Connectors -
1. Input:
2. Output:

3. Coupled Output:

A3AS -

Description: Fixed Attenuator
Part Number: 114779-3
Function: Level Adjustment

Specifications-

A. Insertion Loss:

B. Connectors:

2140-2360 MHz
0.25dB

1.15:1

23 dB minimum

SMA female

2-4 GHz
0.5dB
1.2:1

20 dBc

SMA female
SMA female
SMA female

3dB

SMA Male and SMA Female

4-10



4.3.2.3 Local Oscillator Options
4.3.2.3.1 Option 3, 6B - Internal/External Reference Selection

The internal/external reference select switch consists of an RF switch controlled by a front panel
toggle switch. The RF switch breaks the connection between the crystal oscillator and the
phase lock source to allow insertion of an external reference from a front panel connector.

External reference input power is 0 £3 dBm.

4.3.2.3.2 Option 4 - Internal/External Local Oscillator Selection

The optional internal/external LO select switch consists of an RF switch controlled by a front
panel toggle switch. The RF switch breaks the connection between the internal local oscillator
chain and the mixer to allow insertion of an external LO from a front panel connector.

External LO input power is +13 dBm nominal.

4.3.2.3.3 Option 6 - 5 MHz Reference
Option 6A replaces the standard crystal oscillator and phase-locked source with a phase-locked
source which is phase-locked to a 5 MHz external reference.

Option 6B replaces the standard crystal oscillator and phase-locked source with a 5 MHz crystal
oscillator and phase-locked source which is phase-locked to a 5 MHz reference. Internal
external reference selection is done as per option 3, see para. 4.3.2.3.1.

A3A1 (Option 6B only) -
Part Number: 115253-XXXXX

The 5 MHz crystal oscillator is a highly stable precision crystal oscillator enclosed in a
proportionally-controlled oven housing.

The specifications of the crystal oscillator are:

A. Frequency: 5.000000 MHz
B. Power Outputs: 0+3 dBm
C. DC Power -
1. Warm-Up: +20V/150 mA
2. Normal: +20V/70 mA stabilized at 25°C
D. Oven Stabilization Time: 20 minutes (25°C)
E. Frequency Stability: +2 x 10®/day (0° to 50°C)

F. Connectors -
1. RF: SMA female
2. DC: Solder filter

Refer to the index for data sheets for the 5 MHz reference source when installed.

4-11



A3A2 -
Part Number: PLE-5-2300-20P-XXXXX
The phase lock source consists of:

Crystal oscillator with electronic tuning

Digital divider

Digital reference divider

Two Phase detectors

Phase lock alarm circuit

Low noise fundamental cavity oscillator with electronic tuning
Harmonic generator

NogoprwdhE

A crystal oscillator output is sampled and directed to the digital divider and then to the phase
detector. The input reference frequency is fed to the reference divider and then to the phase
detector. When the signals differ only in phase, the phase detector output is a DC voltage
proportional to the phase difference between these two signals. A frequency difference
between the two signals results in a sweep voltage which is applied to the frequency control
capacitor in the crystal oscillator. When the divided output frequency is the same as the divided
reference frequency, the sweep is disabled and the oscillator is phase locked to the input
reference.

The signal is then directed through the harmonic generator and into the second phase detector.
A sample of the VCO is also fed to the phase detector where it is compared to the reference
harmonic which is closest in frequency. When the signals differ only in phase, the phase
detector output is a DC voltage proportional to the phase difference between these two signals.
Any frequency difference between the two signals results in a difference frequency at the phase
detector output. If that happens, a sweep voltage oscillator starts sweeping and, through a
voltage-tuned capacitor, varies the frequency of the VCO. When the VCO is at the same
frequency as the chosen reference harmonic, the sweep oscillator is disabled and the VCO is
phase locked to the reference harmonic.

The specifications for the phase lock source are:

A. Frequency Output: 2.3 GHz

B. Frequency Input: 5 MHz

C. Power Output: +13 dBm minimum
D. Power Input: 0+3 dBm

E. DC Power: +20V at 500 mA

+5V at 500 mA

F. Phase Voltage LOA: 12 + 2.0 V "in-lock"
1V or 18 volts "out-of-lock"

G. Phase Voltage LOA: 4.5+ 0.5V "in-lock"
2-8 volts triangular wave "out-of-lock"

H. Connectors -
1. RF: SMA female
2. DC: Solder filter

4-12



4.3.3 SUMMARY ALARM CIRCUIT

The schematic diagram for the summary alarm circuit is shown in Diagram 6-2 and the
Assembly Diagram in Figure 6-3. The interfacing with the system components and connectors
is shown in Wiring Diagram 6-1.

Phase lock source status and DC voltage status are monitored by the summary alarm circuit.

The alarm states for the phase lock sources are:

1. In-Lock:

2. Out-of-Lock:

Low 0-2V

2-8V sweep or 18-20V High

4.3.4 POWER SUPPLY, LOW PASS FILTER

A complete manual for the power supply is given in Appendix A. The following information

applies:
Voltage MITEQ Model Number Power One Part Number | Voltage Setting Tolerance
+20V PS120-FS05-101-XXXXX FS05-101 +0.25V
(Option 6)
+20V PS120-FS05-102-XXXXX FS05-102 +0.25V
+5V PS120-FS05-102-XXXXX FS05-102 0.2V

A low pass filter (A1A4) follows the power supply to aid in the rejection of power supply noise.

4-13



SECTION 5
MAINTENANCE
5.1 INTRODUCTION

This section includes information and instruction for performance monitoring, adjustment and
troubleshooting of the translator.

5.2 PREVENTIVE MAINTENANCE

The translator is a completely solid state design. Normal periodic inspection for cleanliness and
mechanical integrity should be made in accordance with standard procedures.

To prevent long and costly downtime of the translator, periodic monitoring of the overall
performance parameters that are most indicative of individual component performance is
necessary.

A log should be maintained that provides a permanent record of operation and compares it to
factory provided data. By doing so, any long term degradation, erratic or abnormal performance
can be detected early. The parameters that are most indicative of correct overall performance,
and encompass all individual system components, are conversion loss and local oscillator
frequency.

Any excessive change in conversion loss indicates a malfunction in the local oscillator and/or
signal channel and/or in the power supply. Any excessive frequency change indicates
malfunction in phase locking to the reference oscillator.

5.2.1 DC VOLTAGE

Connect the digital voltmeter to the test point on the front panel. If voltage is beyond tolerances,
reset power supply (refer to Appendix and Figure 1-3) using the tuning adjustment on the power

supply.

5.2.2 CONVERSION LOSS OF THE TRANSLATOR

The following procedure is to be followed for conversion loss measurements. Connect the test
equipment as shown in Figure 5-1. Set the sweeper to cover the required input frequency
range. Set the offset on the log memory scope to 000 and memorize the input reference.
Connect the translator into the test setup.

Record the conversion loss and frequency response of the translator.

The conversion loss of the translator should be periodically monitored to reveal deviations which
would indicate possible malfunction.



' :

Stepped
Sweep » Attenuator » Translator »  Detector > Scalar

Generator Analyzer

Figure 5-1. Test Setup for Conversion Loss and Frequency Response Measurement

5.2.3 FREQUENCY MEASUREMENT
The frequency of the local oscillators can be monitored at the "Freq/Power Monitor" point.

The frequency varies with the reference used, the phase lock source acting as multiplier of input
reference frequency.

Minor adjustments in frequency can be made by adjusting a tunable capacitor in the crystal
reference source accessible through the top surface of the source (refer to Figure 1-3).
Adjustment should be made at room temperature after one half hour minimum warm-up time.

5.2.4 LOCAL OSCILLATOR PHASE LOCK TEST POINT (Phase Voltage)

The phase lock test point voltage of all phase lock sources indicate proper locking conditions
and give an indication of frequency for the basic voltage-tuned oscillator. The following voltages
will be observed at 25°C ambient:

Nominal Test Point Nominal
Test Point Voltage Out-of-Lock
Oscillator Voltage Range Voltage
LO 4.5V 0.5V 2-8V sweep
LOA (Option 6) 12V +2.0V 18V "High"
LOB (Option 6) 4.5V +0.5Vv 2-8V sweep



5.3 CORRECTIVE MAINTENANCE

If the Translator malfunctions during normal use or if the tests in Section 5.2 reveal excessive
discrepancies in Translator gain or local oscillator frequencies, isolation and correction of the
malfunction becomes necessary. Frequency deviation indicates loss of phase lock in the
phase-locked oscillator.

While it is difficult to fully anticipate and describe all possible failure modes in a complicated
electronic system, this manual contains sufficient information in the form of theory of operation
and diagrams to enable an experienced technician to isolate and remove the malfunctioning
module. In addition, power supply failures can be corrected on the station level.

5.3.1 POWER SUPPLY MALFUNCTION

If the fault is detected in the power supply, remove the power supply protective cover. Check
AC voltage input to the power supply. With the help of the power supply schematics located in
the Appendix, isolate the malfunctioning component.

5.3.2 LOCAL OSCILLATOR

To isolate the malfunctioning component in the local oscillator chain, Section 4.3.2 should first
be carefully studied for theory of operation. The following voltage check should be performed
before proceeding:

Check DC voltages to phase lock oscillators. A scope (AC coupled) should be applied to
voltage line to measure power supply ripple (refer to Appendix for specifications). If incorrect
voltage or excessive ripple is observed, refer to Paragraph 5.3.1 for a power supply check.

Power level of the input reference should be checked. Required input reference power level for
phase lock sources is 0+3 dBm.

Assuming an "in-lock" condition at the correct output frequency, check output power. If unitis
out of specification or above procedures fail to rectify problem, it is recommended that unit be
returned for factory repair.

5.3.3 TRANSLATOR, SIGNAL CHAIN

The components in the signal chain can be checked against the individual specifications listed
in Section 4.3.



TABLE 5-1

PARTS LIST - DN-14-12 TRANSLATOR

| ITEM | "A" NUMBER | MANUFACTURER | PART NUMBER | DESCRIPTION
1 Al1Al Corcom 6J4(F1881) AC Line Filter
2 AlA2 Micro-switch MLW-3022-9MK On/Off Switch
3 AlA3 MITEQ PS-120-FS05-101-XXXXX Power Supply
OPTION 6
MITEQ PS-120-FS05-102-XXXXX Power Supply
4 AlA4 MITEQ 118786-XXXXX Low Pass Filter
OPTION 6
MITEQ 110828-XXXXX Low Pass Filter
5 A2A1 MITEQ 11896 Isolator
6 A2A2 MITEQ M20-14-12-XXXXX Balanced Mixer
7 A2A3 MITEQ 111895 Isolator
8 A2A4 MITEQ FLT-117444-XXXXX Bandpass Filter
9 A2A5 MITEQ 111895 Isolator
10 A2A6 MITEQ PAT-117122-XXXXX PIN Attenuator
11 A2A7 MITEQ 111895 Isolator
OPTIONS 1A, 1B
12 A2A8 MITEQ PAT-140145-XXXXX PIN Attenuator
13 A2A9 MITEQ 111896 Isolator
OPTION 2
14 A2A10 MITEQ FLT-111201-XXXXX Bandpass Filter
15 A2A11 MITEQ 111896 Isolator
16 A3Al MITEQ XT0-01-104.545455-20P-XXXXX Crystal Oscillator
OPTION 5
MITEQ XT0O-02-104.545455-20P-XXXXX Crystal Oscillator
OPTION 6B
MITEQ 115253-XXXXX Crystal Oscillator
17 A3A2 MITEQ PLE-2300A-20P-XXXXX Phase Lock Source
OPTIONS 6A, 6B
MITEQ PLE-5-2300-20P-XXXXX Phase Lock Source
18 A3A3 MITEQ 114752 Isolator
19 A3A4 MITEQ 117525-3 Directional Coupler
20 A3A5 MITEQ 114779- SAT Attenuator

-G




TABLE 5-1

PARTS LIST - DN-14-12 TRANSLATOR

| ITEM | "A" NUMBER | MANUFACTURER | PART NUMBER | DESCRIPTION
OPTIONS 3, 6B
21 A3A6 118140 SPDT Switch
OPTION 4
22 A3A7 MITEQ 114572 Isolator
23 A3A8 118140 SPDT Switch
24 A4A1 Bourns 3852A-282-252A Level Control Potentiometer
OPTION 7
25 A4A3 MITEQ 115820-XXXXX Summary Alarm Circuit
OPTIONS 1A, 1B
26 A4A4 Bourns 3852A-282-252A Level Control Potentiometer
OPTIONS 3, 6B
27 A4AS5 Alco MTL-206N INT/EXT Reference Switch
OPTION 4
28 A4A6 Alco MTL-206N INT/EXT LO Switch

G-g

XXXXX represents a unique humber assigned at time of order.

118964B




SECTION 6

DIAGRAMS

6.1 INTRODUCTION

This section contains the schematics and overall wiring diagram for the DN-14-12 Frequency

Translator.
TABLE 6-1
LIST OF DIAGRAMS
Fig. No. DESCRIPTION PAGE
6-1 Wiring Diagram 6-2
6-2 Schematic Diagram, Summary Alarm Circuit (Option 7 6-8
only) (A4A3)
6-3 Assembly Diagram, Summary Alarm Circuit (Option 7 6-9
only (A4A3)
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WIRE RUN SHEET

MODEL:DN=14-12 BLOCE DIAGRAM:119668 A
FROM; AC LINE FILTER Alal
DESIGNATION COLOR TO
L 80 AlAZ2-C2
H 89 AlRZ2-C1
B BOD AlAZ-NO 2
J 89 AlA2-NO 1
F 80 AlA3 - 1
D 89 AlAl - 2
E a0 AlAl - 3
c 89 AlA3 - 4
A BO AlAY - &
FROM; POWER ON/OFF SWITCH AlA2
DESIGHATION COLOR TO
HO 1 a9 AlARl=-T
HO 2 B0 AlAl1=B
Cl BY AlAl-=N
c2 80 AlR1-L
L2 0 AlA4 - GND SECT
Ll 2 AlA4 - +20V SECT
1223574

2




FROM; POWER SUPPLY AlA3

DESIGNATION COLOR TO
AlA3 - 1 BO AlAl = F
AlR3I = 2 89 AlAl - D
AlR3 - 3 80 AlAl - E
AlA3 - 4 89 AlAlL - C
AlA3 = 5 B0 AlAl - A
+20V 29 X 2 AlAd 420V INPUT
+20V HRTN DX 2 AlA4 +20V RTN INPUT
+20V 20 AJAl - XTo
+20V RTH 0 A3JAl - XTO RHTN

FROM; LOW PASS FILTER AND TERMINAL STRIP AlR4

DESIGNATION COLOR TO
+20V T.P. 92 +20V T.P. FRT PANEL
420V T.P. RTH o +20V T.P. RTN FRT PANEL
+20V 2 AlAR2-L1
+20V RTN 0 AlA2=-12
+20V 25 A3Al - XTO
+20V RTNH o A3Al ~ XTO RTHN
+20V 29 AJAZ=+20V
+20V RTH a AJA2-+20 HTN
+20V 29 AdAl - C.W.
+20V RTN o AdAl - C.C.W.
+20V INPUT 29 X 2 AlA3 +20V SECT
+20V INPUT RTN 0 X 2 AlA3 +20V RTN SECT

122357A
3




FROM; XTAL 0OSC A3JAl

DESIGNATION COLOR TO
+20V 29 AlR4 +20V SECT
+20V RTH 0 AlA4 +20V RTN SECT
+20V HTR 20 AlA3 +20V SECT
+20V HTR RTH 0 AlA3 +20V RTN SECT

FROM; PHASE LOCE SOURCE A3AZ

DESIGNATION COLOR D
+20V 29 AlAd4 +20V SECT

+20V RTN 0 AlA4 +20V RTN SECT
FH VOLT T.P. &9 PH VOLTAGE T.P.FRT PNL

LED (+) 93 ALARM LED ({+) FRT PNL

LED (=) 0 ALARM LED (-) FRT PNL

FROM; PIN ATTENUATOR A2A6

DESIGNATION COLOR TO

POS TERM 9 A4Al C.T,

GND TERM o A4Al C.C.W.

122357A
4




FROM; LEVEL CONTROL POT A4Al
DESIGNATION COLOR TO
C.T. 9 AZAE (+) TERM
C.W. 29 AlAq +20V SECT
0 A2ZA6 (-) TERM
C.C.W. 0 AlA4 +20V RTN SECT
FROM; SUMMARY ALARM BOARD  A4A3 (OPT 7)
DESIGHATION COLOR TO
+20V PIN-1 29 AlA4 +20V SECT
+20V RTN PIN-2 0 AlA4 +20V RTN SECT
LED (A) PIN-3 93 A3A2 ALM LED (+)
FROM; LEVEL CONTROL POT A4A4 (OPT-1A,1B)
DESIGNATION COLOR O
C.T. g A2ZAB (+) TERM
C.W. 25 AlAR4 +20V SECT
0 A2A8 (-) TERM
C.C.W. 0 AlA4 +20V RTN TERM

122357A
=]




FROM; INT/EXT REF SWITCH A4AS (OPT-3-6B)

DESIGHATION COLOR T
TERM #2 29 AlA4 +20V BECT
TERM #5 0 AlA4 +20V RTHN SECT
TERM #1 29 A3ZAE (+)
TERM #4 0 AR3AG (=)
FROM; INT/EXT LO SWITCH A4A6 (OPT-4)
DESIGNATION COLOR TO
TERM #2 29 AlA4 +20V SECT
TERM #5 +] AlA4 +20V HRTN SECT
TERM #1 29 A3AB (+)
TERM #4 0 A3AB (-)
FROM; PHASE LOCK SOURCE A3A2 (OPT-6A)
DESIGNATION COLOR O
+20V 29 AlA4 +20V SECT
+20V RTH L AlA4 +20V RTN SECT
Lo FH VOLT T.FP. (A) 69 LO PH VOLT T.P.A FT PNL
Lo PH VOLT T.P. (B) [ LO PH VOLT T.P.B FT PHNL
ALARM LED (+) 93 ALARM LED (+) FT PNL
ALARM LED (-) 0 ALARM LED {-) FT PNL

12235T7A

&
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