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WARNING:

HIGH VOLTAGE EQUIPMENT

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF
EXTREMELY HIGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS
BODILY INJURY OR DEATH. WHEN PERFORMING ANY OF THE PROCEDURES
CONTAINED IN THIS MANUAL, HEED ALL APPLICABLE SAFETY PRECAUTIONS.

RESCUE OF SHOCK VICTIMS

. DO NOT ATTEMPT TO PULL OR GRAB THE VICTIM
. IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

. IF YOU CANNOT TURN OFF ELECTRICAL POWER, PUSH, PULL OR LIFT
THE VICTIM TO SAFETY USING A WOODEN POLE, A ROPE OR SOME
OTHER DRY INSULATING MATERIAL.

FIRST AID

. AS SOON AS VICTIM IS FREE OF CONTACT WITH SOURCE OF
ELECTRICAL SHOCK, MOVE VICTIM A SHORT DISTANCE AWAY FROM
SHOCK HAZARD.

. SEND FOR DOCTOR AND/OR AMBULANCE.
. KEEP VICTIM WARM, QUIET AND FLAT ON HIS/HER BACK.

. |F BREATHING HAS STOPPED , ADMINISTER ARTIFICIAL
RESUSCITATION. STOP ALL SERIOUS BLEEDING.




ZCAUTION!

INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH
AS MOS FETs, ESPECIALLY CMOS TYPES, ARE SUSCEP-
TIBLE TO DAMAGE BY ELECTROSTATIC DISCHARGES
RECEIVED FROM IMPROPER HANDLING, THE USE OF
UNGROUNDED TOOLS, AND IMPROPER STORAGE AND
PACKAGING. ANY MAINTENANCE TO THIS UNIT MUST

BE PERFORMED WITH THE FOLLOWING PRECAUTIONS:

1. BEFORE USE IN A CIRCUIT, KEEP ALL LEADS
SHORTED TOGETHER EITHER BY THE USE OF
VENDOR-SUPPLIED SHORTING SPRINGS OR BY
INSERTING LEADS INTO A CONDUCTIVE MATERIAL.

2. WHEN REMOVING DEVICES FROM THEIR CONTAINERS,
GROUND THE HAND BEING USED WITH A CONDUC-
TIVE WRISTBAND.

3. TIPS OF SOLDERING IRONS AND/OR ANY TOOLS
USED MUST BE GROUNDED.

4, DEVICES MUST NEVER BE INSERTED INTO OR
REMOVED FROM CIRCUITS WITH POWER ON.

5. PC BOARD, WHEN TAKEN OUT OF THE SET, MUST
BE LAID ON A GROUNDED CONDUCTIVE MAT OR
STORED IN A CONDUCTIVE STORAGE BAG.

Remove any built-in power source, such
as a battery, before laying PC Boards
on conductive mat or storing in con-
ductive bag.

6. PC BOARDS, IF BEING SHIPPED TO THE FACTORY
FOR REPAIR, MUST BE PACKAGED IN A CONDUC-
TIVE BAG AND PLACED IN A WELL-CUSHIONED
SHIPPING BOX.

THE USE OF SIGNAL GENERATORS FOR MAINTENANCE AND
OTHER ACTIVITIES CAN BE A SOURCE OF ELECTRO-
MAGNETIC INTERFERENCE TO COMMUNICATION
RECEIVERS, WHICH CAN CAUSE DISRUPTION AND
INTERFERENCE TO COMMUNICATION SERVICE OUT TO A
DISTANCE OF SEVERAL MILES.

USERS OF THIS EQUIPMENT SHOULD SCRUTINIZE ANY
OPERATION WHICH RESULTS IN RADIATION OF A SIGNAL
(DIRECTLY OR INDIRECTLY) AND SHOULD TAKE
NECESSARY PRECAUTIONS TO AVOID POTENTIAL
COMMUNICATION INTERFERENCE PROBLEMS.
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PREFAGE

SCOPE

This manual contains maintenance instructions for the A-7550 Spectrum
Analyzer., The information in this manual will enable the technician to:

1. Service, test, repair or replace any major assembly or module
within the test set.

2. Maintain the operating condition of the set to expected per-
formance standards.

3. Understand the principles of operation as they relate te the

overall operation of the set as well as to individual cir-
cuits.

ORGANIZATION

This manual is divided into six major sections:

SECTION 1 - INTRODUCTION

Briefly describes the electrical and mechanical configuration of the

A-7550, intended to familiarize the technician with the overall struc-
ture of the set.

SECTION 2 ~ THEORY OF OPERATION

Describes the A-7550 circuit theory on three levels of complexity, a
simplified overview, a functional theory of interactive modules, and a

detailed theory of each module. Appropriate block diagrams accompany
each discussion.

SECTION 3 - PERFORMANCE EVALUATION

Coritains "covers on" functional checkout procedures for evaluating the
performance of the A-7550 in each of its modes of operation and major
functions.

SECTION 4 - CALIBRATION

Contains §tep-by-step calibration procedures for use at normal calibra-
tion intervals or after making repairs or replacements.

SECTION 5 - TECHNICAL DATA

Contains component layout drawings for all mechanical as§emb1ies, PC
Board assemblies, interconnect diagrams, circuit schematics, waveforms
and charts reflecting voltage levels keyed to test points.



APPENDICES

Contains useful supplementary care, maintenance, and operational data.

ACKNOWLEDGMENT OF COPYRIGHTS

VRS is a registered trademark of IFR Systems, Inc.

Computron is a registered trademark of Computron Display Systems.
Information supplied in this manual is used with permission.
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SECTION 1 - INTRODUCTION

1-1 GENERAL

This section briefly describes the internal electrical and mechanical
configuration of the A-7550. An "exploded" composite drawing, Figure
1-1, is an aid to the technician in identifying and locating major
modules which comprise the A-7550. Figure 1-2 describes the controls,
connectors and indicators.

1-2 ELECTRICAL DESCRIPTION

The A-7550 is a spectrum analyzer that is microprocssor controlled,
digitally synthesized and capable of displaying signals of interest from
100 kHz to 1 GHz, at an input level up to +30 dBm. Individual modules
which make up each major circuit are Tisted in Table 1-1,

Power Distribution Receiver
Power Supply 0-60 dB Attenuator
Receive IF
Video Processor Analyzer IF
Log Amp
Sweep Digitizer 10.7 MHz Receiver (Option}
Video Processor Quasi-Peak (Option)
Control Processor Frequency Synthesis
Control Processor PC Board Reference Oscillator
Interface PC Board 1st LO Sampling Loop
Keyboard 1350-2350 MHz VCO
CRT Synthesizer #1
GPIB Interface PC Board {(Option) Synthesizer #2
RS-232 Interface PC Board (Option) | 2nd LO Summing Loop
Generator
Tracking Generator with 0-75 dB Output Attenuator (Option)

Table 1-1 A-7550 Major Electrical Circuits

1-3 MECHANICAL DESCRIPTION

Mechanically, the A-7550 consists of groups listed in Table 1-2.
Options are included in the composite drawing for reference. Refer to
Figure 1-1 for the location of each module.

1-1



1-2

Front

Rear

Front Panel

Power Supply

CRT Rear Panel
Keybhoard
Top Bottom

VCO Filter Module

Interface PC Board

Control Processor PC Board

Video Processor PC Board

Sweep Digitizer PC Board

Battery (Option)

Quasi-Peak (Option)

GPIB Interface PC Board (Option)
RS-232 Interface PC Board (Option)
Digital Extender Board (Option)

Right Side

Log Amp

Analyzer IF

10.7 MHz Receiver (Option)
Synthesizer #1

Synthesizer #2

1st LO Sampling Loop
Reference Oscillator

RF Mother Board

RF Extender Board (Option)

Receijve IF

2nd LO Summing Loop
1350-2350 MHz VcCO

0-60 dB Input Attenuator
Digital Mother Board
Tracking Generator (Option)
0-75 dB Attenuator (Option)

Table 1-2

A-7550 Mechanical Groups
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ITEM

NOMENCLATURE

WU RBwWwNFROWOSIO O BwMr =

= e e e e e e

Rear Panel

Power Supply

Receive IF Module

2nd LO Summing Loop Module

VCO Filter Module

1350-2350 MHz VCO Module

RF Extender Board (Option 09)

LOG AMP Module

Reference 0Oscillator Module

1st LO Sampling Loop Module
Synthesizer #2 Module

Synthesizer #1 Module

10.7 MHz Receiver {(Option 04)
Analyzer IF Module

RF Mother Board

Digital Mother Board

Tracking Generator/0-75 dB Attenuator (Option 02)
Input Attenuator Module

Keyboard

20 dB External Amplifier Module (Option 03)
Front Paneil

CRT

Quasi-Peak Module (Option 08)
Digital Extender Board (Option 09)
Interface PC Board

Sweep Digitizer PC Board

Video Processor PC Board

Control Processor PC Board

GPIB Interface PC Board (Option 05)
RS-232 Interface PC Board (Option 06)
Battery (Option 01)

CASE ASSEMBLY

Figure 1-1

A-7550 C
w/Modutle



NOMENCLATURE

Rear Panel

Power Supply

Receive IF Module

2nd LO Summing Loop Module

VYCO Filter Module

1350-2350 MHz VCO Module

RF Extender Board (Option 09)

LOG AMP Module

Reference Oscillator Module

1st LO Sampling Loop Module
Synthesizer #2 Module

Synthesizer #1 Module

10.7 MHz Receiver {(Option 04}
Analyzer IF Module

RF Mother Board

Digital Mother Board

Tracking Generator/0-75 dB Attenuator {QOption 02)
Input Attenuator Module

Keyboard

20 dB External Amplifier Module (Option 03)
Front Panel

CRT

Quasi-Peak Module {Option 08)
Digital Extender Board (Option 09}

Interface PC Board }gﬁ
Sweep Digitizer PC Board o CASE ASSEMBLY
Video Processor PC Board &

Control Processor PC Board

GPIB Interface PC Board (Option 05)
RS-232 Interface PC Board (Option 06)
Battery {Option 01)

Figure 1-1 A-7550 Composite Assembly
w/Module Identification

1-3
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Keyboard

PWR/OFF/BATT Switch

POWER ON Indicator Lamp
ANNUNCIATOR VYolume Adjust
SQUELCH Control

EXT AMP Connector
GENERATE QUTPUT Connector
Tracking Adjust

CAL OUT Connector
ANALYZER INPUT Connector
CRT Display

VOLUME Control

GRATICULE Intensity Adjust
TRACE Intensity Adjust
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Keyboard

PWR/OFF/BATT Switch

POWER ON Indicator Lamp
ANNUNCIATOR Volume Adjust
SQUELCH Control

EXT AMP Connector
GENERATE QUTPUT Connector
Tracking Adjust

CAL QUT Connector
ANALYZER INPUT Connector
CRT Display

VOLUME Control

GRATICULE Intensity Adjust
TRACE Intensity Adjust
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CONNECTOR
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20.
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BC Power Input Connector
AC Power Input Connector
AC Line Fuse

ANALOG VIDEO QOut Connector
SWEEP Out Connector
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SECTION 2 - THEORY OF OPERATION

2-1 GENERAL

This section contains three levels of Theory of Operation and is
organized as follows:

1,

System Theory of Operation

Paragraph 2-2 provides a simplified description of signal
flow through the A-7550. A System Block Diagram, Figure
2-1, illustrates the signal flow.

Functional Theory of Operation

Paragraph 2-3 describes the major functional groupings. The
description is based upon the accompanying diagram shown for
each group.

Detailed Theory of Operation
Paragraph 2-4 provides the detailed theory of operation for

each module or assembly. Operation and signal flow descrip-
tion is based upon the accompanying block diagrams.
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The A-7550 is an RF Spectrum Analyzer that is processor controlled and
menu driven. It uses a CRT display system with a digital Vertical
Raster Scan (VRSTM) and can be powered by external AC or DC source.
Internal battery power is optional.

The microprocessor system automatically selects and optimizes the scan
width, sweep rate, display resolution and rate of the slew keys.
Frequencies from 100 kHz to 999.9999 MHz can be directly entered through
a numeric keyboard. Amplitude references are made using scales in 2

dB/DIV, 10 dB/PIV or in linear scale. They may be referenced in dBm,
dBmV or dBuV.

A1l functions of the A-7550 that are selected from menus are con-
currently displayed with graticule and trace information. Signals can

be 1ive or stored for comparison purposes. Table 2-1 lists the expanded
analyzer options.

Option Description
01 Internal Rechargeable Battery
02 Tracking Generator with 0 to 70 dB, 1 dB Step Attenuator
04 FM/AM/SSB Receiver
05* IEEE-488 Interface Bus
06 * RS-232 Interface Bus
07 Selectable 50Q /75 Adapter
08 Quasi-Peak Detector
*Options 05 and 06 cannot both be ordered on the same unit.

Table 2-1 A-7550 Analyzer Options

The input signal is processed by the Receiver Group consisting of an
attenuator, receive IF module, analyzer IF module and 1og amp. The
Video Processor Group digitizes the signal and combines it with grati-
cule and sweep information for display purposes. The Control Processor
Group consists of a motherboard, CPU, interface PC board, CRT and .
keyboard. The Frequency Synthesis Group provides the frequency steering
and phase lock function for the Receiver and Generator Groups.



2-3 FUNCTIONAL THEORY OF OPERATION

2-3-1 RECEIVER SECTION OPERATION

(OPTION)
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999,9999MHz2

1st LO
2nd LO
3ré LO

Figure 2-2 Receiver Group Block Diagram

The input signal is sent to the Receiver group. The Input Attenuator
provides up to 60 dB of attenuation in 10 dB steps. The Receive IF
Assembly receives the signal, triple converts it by mixing with signals
from the Frequency Synthesis Group, and produces an IF of 10.7 MHz with
3 MHz bandwidth. The Analyzer IF assembly provides filtering of 300
kHz, 30 kHz, 3 kHz or 300 Hz. This signal is sent to the Log Amp
module, where it is logarithmically or linearly amplified for video pro-
cessing. IF gain of up to 65 dB is also provided in this assembly. If
the 10.7 MHz Receiver (Option) is installed, the IF signal is tapped for
selective filtering and demodulation. The Quasi-Peak (option) adds the
selected bandwidths of 200 Hz, 9 kHz and 120 kHz to meet EMC testing
standards.
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2-3-2 VIDEO PROCESSOR OPERATION

ANALOG 3
SIGNAL

SWEEP

K TRACE DATA
DIGITIZER

TRACE SIGNAL

SAMPLE DATA >

Figure 2-3 Video Processor Functional Block Diagram

SWEEP
ouT

The Video Processor group:

Digitizes the Ana]ogVSigna1 from the Receiver group.

VIDEO
PROCESSOR

FROM

CONTROL

VIDEO
SIGNAL

PROCESSOR

Processes and stores data samples as required.

Generates a video signal of alphanumeric (AN), graticule and
trace information.

displayed.

Provides sweep information for the frequency synthesizer

group.

This signal is passed to the CRT and



2-3-3 CONTROL PROCESSOR OPERATION

VIDEO VIDEO
PROCESSOR IN

|
; ,
. N GPIB | 5 DIGITAL
REAR - - - ~- - CONTROL
PANEL < DATA ' or [ _ >PROCESSOR MOTHER K _DATA | KEYBOARD
AU TS PR BOARD
e
2 124 5MHz
< —>
a S5MHz
o
N2 =
Ist LO SAMPLER SWEEP ol >
COARSE TUNE SWEEP
- : .
RF VIDEO _ |
INTERFACE MOTHER [——3= CRT
SYNTHESIZER #| SWEEP BOARD
-t DATA
COARSE TUNE
-+ -
L {:]SPEAKER
CONTROL SIGNALS
TO ALL RF SYSTEMS
MODULES
Figure 2-4 Control Processor Functional Block Diagram
The Control Processor group consists of a Digital
Motherboard, Control Processor, Interface Board, Keyboard
and CRT. Digital information from the keyboard, video pro-
cessor and CPU are communicated through the motherboards.
The Interface Board generates digital and analog signals to
control the operation of the RF system.
S
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2-3-4 FREQUENCY SYNTHESIS OPERATION
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Figure 2-5 Frequency Synthesis Group Block Diagram

The Frequency Synthesis Functional Block consists of the Reference
Oscillator, 1st L.0., Sampling Loop Module, the 1350-2350 MHz VCO
Module, the Synthesizer #1 Module, the Synthesizer #2 Module, and the
2nd L.0. Module. The modules that make up this functional grouping per-
form the frequency steering and phase-lock functions for both the
Receive IF and the Generator modules. To do this, reference frequencies
from the Reference Oscillator and control signals from the Interface PC
Board are used. The 1st L.0. Sampling Loop Module steers the 1350-2350
MHz VCO which drives the 1lst Mixer in the Receive IF Module and the 2nd
Mixer in the Generate Module. The Synthesizer #l1 Module, the
Synthesizer #2 Module and the 2nd L.0. Module act together to drive the
2nd Mixer in the Receive IF Module and the 1lst Mixer in the Generator
Modutle.

The frequencies developed in the frequency synthesis section are depen-
dent on the center frequency and the scan width entered by the operator.

INOTE]

THE LOCK FREQUENCY FOR THE START OF THE SWEEP IS
THE FREQUENCY AT THE LEFT EDGE OF THE DISPLAY.

INOTE]

Synthesizer #1 sweeps 1 kHz/DIV to 1 MHz/DIV.
The lst LO Sampler sweeps at 2 MHz/DIV and
above.
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EXAMPLES:

Left Lock Frequency:

Center Frequency = 500 MHz

Scan Width = 1 kHz/DIV

Left Lock Frequency = (Center Frequency) - (5 X Scan Width)
Left Lock Frequency (500 MHz) - (5 X 1 kHz) = 499,995 MHz

1st LO Output Frequency:

(1350 MHz IF) + (Largest multiple of 50 MHz
frequency below left lock frequency)*
1350 MHz + 450 MHz = 1800 MHz

1st LO Frequency

l1st LO Frequency
* j.e., {(MOD 50 X 50 MHz)

1st Receive IF Output Frequency:

(1st LO Frequency) - {(Left Lock

Frequency)
(1800 MHz) - (499,995 MHz) =
1300.005 MHz

l1st Receive IF Frequency

lst Receive IF Frequency

2nd LO Signals

2nd LO Output Frequency:

NSTE]
2nd Receive IF Frequency always equals 189.3 MHz.
(1st Receive IF frequency) -
(2nd Receive IF frequency)
(1300.005 MHz) - (189.3 MHz) =
1110.705 MHz

1

2nd LO Output Frequency

2nd LO Output Frequency

Synth #2 Output Frequency:

[WTE)

Synth #2 output frequency is the same as the
Summing Loop frequency.

(2nd LO Frequency) - (1000 MHz)

Synth #2 Output Frequency
(1110.705 MHz) - (1000 MHz) = 110.705 MHz

Synth #2 Output Frequency
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Synth #2 VCO Frequency:

Calculated Synth #2 Frequency = (Synth #1 Minimum Effective Range
Frequency) + (Synth #2 Output
Frequency)

Calculated Synth #2 VCO Frequency = (200 kHz) + (110.705 MHz) =
110.905 MHz
Synth #2 VCO Frequency = Calculated Synth #2 raised to the next
100)kHz increment (i.e., MOD 100 X 100
kHz
Synth #2 VCO Frequency = 111.0 MHz

Synth #1 Output Frequency:

(Synth #2 VCO Frequency) - (Synth #2
Qutput Frequency)
(111.0 MHz) - (110,705 MHz) = 295 kHz

INOTE}

Synthesizer #1 starts the sweep at 295 kHz and
stops the sweep at 305 kHz.

Synth #1 Output Frequency

Synth #1 OQutput Frequency

Table 2-2 is a chart of frequency synthesis calculations for each sweep
range.
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2-3-5 GENERATOR SECTION OPERATION

OUTPUT BUFFER |ugg— FROM (350-2350MHz VCO

OUTPUT BUFFER |jeg———— FROM 2nd LO

Y

GENERATOR
ASSEMBLY

L~

0-75dB OUTPUT
ATTENUATOR

Figure 2-6 Generator Functional Block Diagram
The Generator group performs a tracking generator function. It uses

selected outputs of the frequency synthesis group and an internal
reference oscillator to create a tracking signal.
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2-4 DETAILED THEORY OF OPERATION

The Theory of Operations in the remainder of this section gives supple-
mentary information to the technician concerning the operation of each
module in the A-7550. A block diagram accompanies the theory of most
modules to assist the technician in following the functional flow of the
schematics supplied in Section 5.

2-4-1 POWER SUPPLY MODULE ~

The Power Supply Module can operate on AC or DC. The AC input can be
106 to 266 VAC and 50 to 400 Hz. The DC input is an external +12 to +30
VDC source or optional internal battery. When the front panel PWR/OFF/
BATT switch is set to PWR or to BATT, +12, -12, +5 and +40 VDC voltages
are sent to the RF motherboard where they are distributed throughout

the set.

BATT “ON"

. . 1

BATTERY BATTERY
CHARGER TIMER
BATT J 1

EXT DC 1 !l'

+ + 40 VDC

LINE e +16 VOLT POWER ha— +12 VOLT — e
AC LINE -—-DJ RECTIFIER _ INVERTER SELECT INVERTER j—= + i2 VDC
L—. SUPPLY SWITCHING ——3 _ 2 vDC

e + 5 voLT L__, +5vpe

INVERTER

—3= +16 VDC

Figure 2-7 Power Supply Module Block Diagram
A. AC Line Voltage

The AC line voltage is filtered and rectified by T16001 and
BR16001 on the Line Rectifier PC Board. The output of the
rectifier, several hundred volts DC, is filtered by C16001
and C16002, The negative output of the line rectifier is
used as a floating ground.
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{WARNING|

THE DIFFERENCE OF POTENTIAL BETWEEN THE FLOAT-
ING GROUND AND CIRCUIT OR CHASSIS GROUND CAN
EXCEED 300 V. THIS POTENTIAL CAN CAUSE SERIOUS
INJURY OR EVEN DEATH. ALWAYS USE AN ISOLATION
TRANSFORMER AND TAKE EXTREME CARE WHEN WORKING
WITH AC VOLTAGES INSIDE THE POWER SUPPLY MODULE.

The DC output of the rectifier is applied to the Power
Supply PC Board, where it is sent to the step-down trans-
former (T17002) and to the 15.8 V floating regulator.
Ql7018, Q17019 and CR17027 form a -sub-regulator that reduces
the rectified DC voltage to approximately 15 V. The regu-
lated DC is supplied to U17011 to produce a sawtooth wave-
form, which is applied to the positive side of comparator
U17012. Opto-coupler (U17013) couples in a controlled DC
level, which is applied to the negative side of U17012 and
outputs a rectangular wave with a duty cycle controlled by
the DC output of the opto-coupler.

This rectangular wave is applied to Q17020 and Q17021, which
provides the necessary drive current to give the metal oxide
semiconductor switch (Ql7022) fast turn-on and turn-off
characteristics. Q17023, Q17024 and Q17025 act as current
limiters. Q17022 essentially grounds one side of T17002
during the time that the rectangular wave from Ul17012, pin
3, is higher than pin 2. The output of T17002 is rectified
by CR17024 and is fed back, through U17010, to the opto-

_coupler to provide +16 V regulation. Trimpot R17068 (+16V

ADJUSTY is provided to tune this feedback.
Battery Charger Circuit

The Battery Charger circuit operates on either +16 VDC
derived from external AC or on +15 to +30 VDC external DC,
whichever source is used. Q17001 supplies the current
through CR17006. Q17002 controls the conduction of Q17001
from voltage supplied by comparator U17001. Adjust trimpot
R17006 to produce 14.4 V at Q17001 with a minimum current of
0.3 A. If the battery is in low charge state, the voltage
output at Q17001 drops and Towers the output voltage
divider, R17004, R17005 and R17006, to pin 3 of U17001.
Reducing the output at Ul17001 causes Q17002 to conduct,
which increases the conduction of Q17001. R17001 1imits the
maximum current which Q17001 can draw to approximately

1.5 A.



Battery Timer/Enable Circuit

The battery enable circuit consists of flip-flop U17002A and
associated components. When the PWR/OFF/BATT switch is
toggled to BATT, the resulting ground discharges C17003
through R17014. This forces pin 11 of U17002A to a low
condition.

As C17003 charges, the increasing voltage clocks U17002A,
pin 13, to high output, which turns on Q17005 to enable the
DC regulation circuits. Depressing the switch a second time
clocks U17002A output to a low condition. If U17002A is not
clocked a second time, the timer circuit will reset U17002A
approximately ten minutes later.

Programmable timer Ul7003 starts counting as it receives
+12 V output. A terminal count is set by highs on pins 9
through 12 and the on-chip oscillator frequency is
established by R17022, R17023, and C17006 to allow approxi-
mately 10 minutes of battery operation. After this time
period, Ul17003 provides a high output to reset Ul7002A out-
put to a low condition, terminating battery operation only.

A low-voltage battery cutoff circuit stops battery operation
if the battery voltage drops below approximately +11.4 VDC.
Regulated +12 VDC is applied to the emitter of Q17006 and
battery voltage is applied to the base. When battery
voltage drops to approximately +11.4 VDC, Q17006 turns on
and applies +12 VDC to the SET pin of U17003. This sets the
timer to terminal count and causes U17002A to go to a low
condition, terminating battery operation.

External power operation is enabled by depressing the
PWR/OFF/BATT switch to PWR. This applues a ground to the
base of 017004 turning it on, and causing Q17005 to turn
on. Q17003 is provided for fast circuit shutdown if
external power is lost.
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+12V Regqulation

Q17005 provides a ground for the enable line if either bat-
tery or external power is selected. This turns on Q17007
and turns off Q17012. When Q17007 is on, Zener diode
CR17013 sets a +10 VDC level which is applied to U17004,
ul17005, uUl7006, U17007, U17008 and U17009. When Q17012 is
off, U17004 produces a sawtooth wave that is applied to the
non-inverting input of integrator U17005. Zener diode
(CR17013) produces 6.9 VDC that is used as a reference
source for the +12 VDC and +5 VDC voltage regulator cir-
cuits. Ul17005 compares the oscillator output level with the
reference level from Ul7008 and produces a pulsed output
with a duty cycle that decreases as the reference level
increases. R17035 and R17037 set a minimum reference to
allow a maximum duty cycle of 50%.

The high output of Ul17005 turns on Q17008, applying voltage
to the gates of Q17010 and Q17011. When Q17010 and Q17011
conduct, current flows through the primary winding of
T17011. When the output of U17005 is low, Q17008 is turned
off, blocking voltage to Q17010 and Q17011, while turning

on Q17009. This turns off Q17010 and Q17011; which builds
and collapses the magnetic field from the primary winding of
T17001 proportionately to the duty cycle of Ul17005. The -12
VDC and +40 VDC outputs track the +12 VDC output.

If the +12 VDC output is low, the voltage output of divider
R17055, R17056 and R17057 falls below the reference voltage
level at pin 2 of U17008. This causes Ul7008 to integrate
towards 0 V and increase the duty cycle output to U17005.
More power is then supplied to T17001, which increases the
+12 V output. If the +12 VDC output is too high, the
voltage at pin 3 of U17008 will be above the reference
voltage at pin 2 of U17008, causing the output of Ul17008 to
integrate towards +10 V., This decreases the duty cycle from
pin 6 of Ul7005 and reduces the power supplied to T17001,
which brings the +12 VDC output within regulation. Trimpot
R17056 sets the +12 VDC output.



E. +5V Regulation

R17041 charges C17017 when Q output at U17006 is high. When
Q output is low, C17017 is discharged through CR17015.

The ramp produced by R17041 and R17017 is applied to pin 3
of U17007. The voltage at pin 2 of U17007 sets the duty
cycle at pin 6 of Ul17007 and is controlled by the output
ul7009. If the +5 VDC output is low, voltage divider,
R17060, R17061 and R17062, causes pin 3 of ULl7009 to drop
below the reference level at pin 2 of U17009. This causes
the output at U17009 to integrate towards 0 V, which
increases the duty cycle at pin 6 of Ul17007 and increases
the +5 VDC output to the proper level, should the +5 VDC
output be high. The voltage at pin 3 of U17009 will then
be above the voltage at pin 2 of U17009, causing the output
of Ul17009 to integrate towards +10 VDC, decreasing the duty
cycle and decreasing the +5 V output regulation.

When the output of U17007 is high, Q17013 turns on, dropping
the emitter of Q17015 low and allowing Q17016 and Q17017 to
conduct. In this state, Q17014 is off. When U17017 output
is low, Q17013 is off and Q17014 conducts, forcing emitter
Q17017 to go high. The high voltage of gates Q17016 and
Q17017 turns them off. L17008, L17009 and C17023 form a
filter to produce +5 V output for the system. Trimpot
R17062 sets the +5 VDC output.

2-4-2 0-60 dB INPUT ATTENUATOR MODULE

When 0 dB is selected, control lines to relays K35001A and K35002A are
at 0 V, allowing the signal to be routed through contacts K35001A and
K35002A. These contacts are normally closed. Pin 1 of J34003 supplies
-12 V, which turns on diodes CR35002A and CR35003A, and bypasses the 30
dB attenuator.

When 10 dB is selected, pin 3 of J34003 goes high (+12 V) and energizes
relay K35001A, which routes the signal through the 10 dB attenuator,
R35001A, R35002A, R35003A and C35003A. When 20 dB is selected, pin 2 of
J34003 goes high and routes the signal through the 20 dB attenuator,
R35017A, R35006A, R35005A, and C35007A. MWhen 30 dB is selected, pin 1
of J34003 goes to +12 V, allowing conduction of CR35001A and CR35004A;
which sends the input signal through the 30 dB attenuators. When 50 dB
is selected, the signal is routed through the 20 dB and 30 dB
attenuators. When 60 dB is selected, the signal is routed through the
10 dB, 20 dB and 30 dB attenuators.
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2-4-3 RECEIVE IF MODULE

The Receive IF Module receives the attenuated RF input signal and,
through interaction with the frequency synthesis modules, converts it

three times to give a 10.7 MHz IF output.

1000 MHz

RECEIVE IF PREAMP

60MH?2-

1320MHz

GoMAz-
1320MHz b »
poiing, )
[ —=

1350-2350MHz NULL 1300MH2 RECEIVE IF

J2
1160.7-1100:TMHz %

AUTO ®

CAL /NORM 1
J

MULTI- (89 43MHz

PLEXER T0 J6

AUTO CAL

94.65MH2
0sC x2

3MHz- 3MHz-~ ' 3IMHz-
189e3MH2 JG 18943MH2z » 1893 MHz ‘ b 10s7MHZ b J8
FROM JS - [omuy, N 1007 MH2
- = .' o qh‘ S — II !!
37
200MHz REF @ | 3MHz BW FILTER
Figure 2-8 Receive IF Module Block Diagram

A. Input Low-Pass Filter PC Board

The input signal passes through a low- pass filter before it

is passed to the first mixer.
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1300 MHz Rec IF PC Board

MXR41001 mixes the input signal with a signal from the 1350
to 2350 MHz VCO to up-convert it to a 1290 to 1350 MHz IF
signal. A null circuit nulls the 0 frequency, which, if the
LO signal overdrives the IF amplifiers, could desensitize
the 0-10 MHz band. U45001 and U45002 amplify the mixed
signal and send it through the 1290-1350 MHz bandpass
filters to MXR41002. On later sets, Q45001 and U45001 pro-
vide the necessary amplification. MXR41002 down-converts
the IF signal to 189.3 MHz by mixing it with an 1160.7 to
1100.71 MHz signal from the 2nd LO biock.

Auto Cal PC Board

The A-7550 microprocessor normally has the AUTO CAL/NORM
line set to about -10 V., This forward biases CR43001 and
CR43002 to allow the received signal to pass. Periodically,
the microprocessor sets the AUTO CAL/NORM line high (about
+10 V). This forward biases CR43003 to power up a 94.65 MHz
calibrated oscillator circuit, while shutting off the
received signal. The osciliator then drives CR43007,
resulting in a high level of second harmonic (189.3 MHz).
The 189.3 MHz harmonic is then used as a calibrated
reference level.

The microprocessor uses the calibrated output level of the

oscillator to adjust the IF gain and maintain the amplitude
calibration of the A-7550. The A-7550 performs an auto cal
cycle every 600 sweeps.

Q43001, Y42001 and associated components form the osciilator
circuit. L43006 is an adjustment for tuning the oscillator.
CR43005 is a level detector that biases Q43002 and Q43003 to
maintain constant amplitude. CR43006 is used for tem-
perature compensation. The RF output goes through CR43007,
trimpot R43010 and R43011. R43010 is used to set the Auto
Cal reference level.

3 MHz BW Filter PC Board

The 189.3 MHz signal is passed through Q42001 to the first
189.3 MHz bandpass filter. The output of this filter is
buffered and amplified by Q42002 and passed through the
second bandpass filter. The output of the second filter is
applied to MXR42001, where it is mixed with 200 MHz from the
reference module to produce 10.7 MHz IF. Q42003 amplifies
the 10.7 MHz IF, which is then filtered and amplified by
Q42004. Trimpot R42029 is adjusted to match the 10.7 MHz
output level at J41008 with the RF Analyzer input level.
J41008 sends the 10.7 MHz signal to the ANAL IF Module.
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If the Quasi-Peak Filter Module or the Receiver
Module is installed, the 10.7 MHz signal is
routed through each of the installed modules.

2-4-4 ANALYZER IF MODUYLE

The Spectrum Analyzer IF module selects the resolution bandwidths for
the analyzer display. Available bandwidths are 3 MHz, 300 kHz, 30 kHz,
2 kHz and 300 Hz.

SELECT |
B/W I _ 3MH2 BW -

300KH? |

10.7MHz QT—LL ,fo\oiﬂ_:
= : %
{
-l’ 30KHz2 l'
% AMP |

v
a

SELECT 3KHz
8/w

Figure 2-9 Analyzer IF Module Block Diagram

When any one of the bandwidth select lines goes high, its appropriate
signal path is selected. For instance, if pin 3 of P21001 goes high,
CR22008, CR22005, CR22002 and CR22014 are forward biased to allow the
10.7 MHz signal to pass through the 300 kHz bandwidth path, then through
the 3 kHz bandwidth path. Except for 3 MHz bandwidth selection, which
bypasses any filtering on this board, all signals flow through the 300
kHz filter. 300 kHz, 30 kHz, 3 kHz and 300 Hz bandwidths have tunable
elements and level adjusting pots. For whichever bandwidth is selected,
Q22003 amplifies the IF level. Trimpot R22020 (IF LEVEL GAIN) is pro-
vided to adjust the IF gain to the Analyzer output level. The output of
the Analyzer IF Module is sent to the Analyzer Log Amp.
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2-4-5

LOG AMP MODULE

The 10,7 MHz IF signal from the Analyzer IF Module is input at J25003.

The microprocessor on the Control Processor board sets the control

lines

as selected through the keyboard and by menu operation, and also compen-
sates for Auto Cal gain and temperature changes.
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|
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(dB) FILTER SLOPE 10dB FILTER 30KHz

Figure 2-10 Log Amp Module Block Diagram
IF Gain

Q26001 through Q26017 and associated components form the IF
Gain stages. A maximum total of 65 dB 1is available through
the keyboard.

The eight control signals for gain selection come from the
Interface Board, as selected by the microprocessor. The
first four control lines select IF gain of 1, 2, 4 and 8 dB,
respectively. Each of the next four control lines selects
an independent 16 dB gain stage. When the microprocessor
selects 1 dB of IF gain, pin 1 of J25001 is pulled high.
This turns on Q26002 which parallels R26005 with emitter
resistor R26004 of Q26001. Each gain stage operates
similarly.

Relay K26001 powers up when the noise filter 1ine, pin 19 of
P25001, goes high. Because of the noise from the IF Gain
Amplifier, YFL26001 then switches into the gain circuit to
further filter the signal. This occurs whenever 300 Hz or 3
kHz is selected as resolution bandwidth.
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LOG/LIN Amplifiers

The voltage applied to pin 21 of J25001 selects either LOG
or LIN mode. When the voltage applied goes low, the LOG
amplifier mode is selected. When the voltage applied goes
high, the LIN Amplifier Mode is selected.

1. Log Amplifier Operation

When the voltage applied to pin 21 of P25001 goes low,
+12 V is selected on pin 14 of U26005A and +5 V is
selected on pin 15 of U26005B. This sets the amplifier
stages of Q26018 through Q26029 to LOG mode. The first
four stages, Q26018 through Q26025 operate similarly
and are explained below using the stage consisting of
Q26018 and Q26019.

Forward biasing of diodes CR26003 and CR26004 puts
R26064 and C26035 in parallel with R26061 and R26063.
The gain stage becomes logarithmic as the transistor
emitter current overcomes the diode conduction current.
Trimpot R26066 (REF LINE COMPRESSOR) sets a vol tage
limiting level for top of screen display.

2. LIN Amplifier Operation

When the voltage applied to pin 21 of P25001 goes high,
-5 V is selected on pin 14 of U26005A and +12 V is
selected on pin 15 of U26005B. This sets the amplifier
stages of Q26018 through Q26029 to the LIN mode. The
log diodes in each stage are reverse biased, which iso-
lates them from the circuit. Each of the first four
stages then have a single resistor to ground. In the
fifth stage, CR26013 and CR26014 are forward biased,
putting R26111 in parallel with R26110. In the sixth
stage, CR26018 and CR26019 are forward biased putting
R26124 and R26123 in parallel with R26122., Trimpot
R26123 (LINEAR GAIN ADJ) is provided in one parallel
leg to match the LIN Tevel with the log level.

Video Detect

C26067 couples the 10.7 MHz signal into a discrete differen-
tial amplifier circuit consisting of Q26030, Q26031 and
Q26032. (26022 couples the signal from the collector of
Q26032 to full-wave detector (CR26021 and CR26022). (26076,
C26077 and L26010 then filter the signal before sending it
to U26003.

..



Video Amp

U26003 is an inverting video amplifier. The 2 dB/10 dB 1line
selects the gain of the first half of the video amplifier
(U26003A)Y. R25156 (2 dB OFFSET) and R26151 (10 dB OFFSET)
set their respective offset reference levels. (On PC board
7010-5337-100, R26195 (LINEAR OFFSET) has been added for a
linear voltage reference. This adjustment is switched in
through U26005C when the linear mode is selected.) R26159 (2
dB GAIN) and R26161 (10 dB GAIN) set their respective gain
levels for trace display. To compensate for amplitude loss
at high frequencies, a DC voltage is input from the
frequency-to-voltage converter of the first LO SAMPLER to
pin 3 of U26003A.

Video Filters

The output of U26003A feeds U26001B which switches capa-
citors in either the 30 kHz or 300 kHz video filter as
selected from the A-7550 filter menu. U26001C switches
between the capacitors or NONE SELECTED. When the 300 Hz
filter is selected, U26001B connects C26082, 0.1 uF capa-
citor in parallel with R26164. When the 30 kHz filter is
selected, C26081, 1000 pF capacitor, is connected in
parallel with R26164. The output of the video amp
(U26003B), which acts as a buffer, is sent to the sweep
digitizer board and to the ANALOG VIDEO OUT connector on the
rear panel.
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2-4-6 10.7 MHz RECEIVER MODULE (OPTION)

The 10.7 MHz Receiver Module receives a 10.7 MHz signal from the Receive
IF Module and directly sends it to the ANAL IF Module. The tapped
signal is filtered, demodulated and routed to the speaker via the
Interface PC Board.
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Figure 2-11 10.7 MHz Receiver Module Block Diagram
A. Bandwidth Selection
Bandwidth selection is controlled by the microprocessor, via

the RCYR menu. Table 2-3 shows the action of the control
lines as selections are made on the RCVR menu.

RCVR Control Lines _
Selection 6K 15K 200K SSB FM/AM
FM1 ( NAR) 0 1 0 0 1
FM2 (Wide) 0 0 1 0 1
SSB 1 0 0 1 0
AM1 (NAR) 1 0 0 0 0
AM2 (Wide) 0 1 0 0 0

Table 2-3 Receiver Audio Bandwidth Selection



Bandpass Amplifier Circuit

Q58001 amplifies the signal received from the Receive IF and
routes it to FL58001. FL58001 (pin 1) output is applied to
pin 2 of FET Q580003. Pin 3 is controlled by the AGC
(Automatic Gain Control) signal from Q58007 and Q58008.

Fil ter FL58003 tunes the drain of Q58003 to 10.7 MHz. From
FL58003, the signal is split and filtered for 6K, 15K or
200K bandwidths.

Each filter consists of (in signal flow order) a blocking
diode, a crystal filter, a transistor amplifier, a second
crystal filter, and a second blocking diode. To select any
of the three filters, a +12 V bias is applied to the
blocking diodes and to the transistor of the selected filter
circuit.

FM Detector Circuit

Q58009 receives the filtered 10.7 MHz signal at pin 2 and
amplifies it. Pin 3 of Q58003 is controlled by the AGC
signal from Q58007 and Q58008. The output at pin 6 of
FL58005 is amplified by Q58010. Diodes CR58008 and CR58009
1imit the FM envelope. U58001 is an FM detector. The com-
ponents connected to pins 2, 10 and 12 of U58001 form a tune
circuit for the detector at 10.7 MHz. The detected FM audio
output at pin 1 is amplified by U58002B and switched through
U58003C to U58003B if the FM select 1ine is high.

AM Detector Circuit

The output tap, pin 3 of FL58005, is coupled to the base of
Q58013. When SSB is selected on the RCVR menu, pin 2 of
J57001 A goes high, causing Q58011 to conduct. This -allows
Q58012 to oscillate at 10.7 MHz. SSB injection level,
R58077, is a level adjustment for the 10.7 MHz input to
Q58013. The output at the collector of Q58013 is tuned by
FL58006. CR58011 and C58076 form an AM detector. U58002A
amplifies the detected AM and applies the audio to pin 12 of
u58003C.

For FM/AM operation, the 10.7 MHz level detected by CR58011
and €C58076 is fed to pin 15 of U58003A through R58087

(47 X). For SSB operation, Q58014 is turned on. Q58014
routes the 10.7 MHz level detected by CR58011 and C58076
through R58086 and CR58012 to pin 15 of U58003A.
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When TSRl (Time Share Receiver) is selected on the RCVR
menu, Q58015 is turned off during RF sweep retrace. This
allows R58090 to enable U58003A, which passes the AGC
(Automatic Gain Control) signal to reverse bias CR58014,
This, in turn, allows squelch audio gate, U58003C, to
operate normally. U58004A is the AGC amplifier and U58005A
provides AGC positive T1imiting. '

In FM operation, the extra capacitance of C58079 is switched
in through U58006C. U58004B is a differential amplifier
which sets the squelch threshold and controls the audio out-
put of the selected mode, switched through U58003B. Q58007
and Q58008 are the AGC gain transistors whose current is
controlled by the AGC amplifier (U58004A),

R58088 and R58089 send +1.1 V on pin 3 of U58004A, causing
the output of U58004A to go positive. When the output of
U58005A to pin 2 of U58004A reaches the voltage level at pin
3 of U58004A, pin 1 of U58004A maintains a positive voltage
and maximum receiver gain.

When the signal level detected from pin 1 of U58002A exceeds
the voltage level at pin 3 of U58004A, the output of U58004A
integrates toward -12 V., The negative voltage from pin 1 of
U58004A activates the AGC system through transistors Q58007
and Q58008. This reduces receiver gain. When voltage at
pin 1 of U58002A equals voltage at pin 3 of U58004A, U58004A
maintains a negative output voltage.

As U58004A pulls down emitter 58008, it first conducts and
reduces its collector voltage and gain at Q58009. As the
collector of Q58008 pulls down the emitter of Q58007, it
conducts and reduces its collector voltage and gain at
Q58003. U58004A output also goes to pin 6 of U58004B
(squelch gate). While pin 5 of U58004B is more negative
than the squelch, Q58015 is off, allowing U58003B to pass an
audio signal.



2-4-7 QUASI-PEAK FILTER MODULE (OPTION)

The Quasi-Peak Filter module is an optional module which selects the

bandwidths required for Quasi-Peak operation.
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Figure 2-12 Quasi-Peak Module Block Diagram

A. Bandwidth Selection

Pins 4 and 5 of J62001 are, respectively,

TC MSB and TC LSB.

These lines are controlled by the Control Processor Board,
through the Interface Board. The time constant desired can
be selected through the QUASI-PEAK menu, as shown in Table

2-4 .
Time Constant MSB LSB Bandwidth
None 0 0 Normal Anal
TC1 0 1 200 Hz
TC2 1 0 9 kHz
TC3 1 1 120 kHz

Time constants and bandwidths

are paired and cannot be split.
Bandwidth is not available in
normal analyzer functions.

Table 2-4 Quasi-Peak Bandwidth Selection

B. Quasi-Peak IF Filter

Q36008 through Q63012 conduct forward bias CR63001 through
CR63008, respectively, depending on the selected bandwidth.

For example, if the 20C Hz bandwidth is selected,

Q63010

conducts. CR63001 and CR63002 are forward biased, allowing
the incoming signal to pass through the 200 Hz filter. If

Quasi-Peak bandwidths are not selected,

ward bias (CR63003 and CR63004).

signal to pass through the Quasi-Peak assembly.
are provided in each path to set the necessary output level

for each filter circuit.

Q63009 conducts for-
This allows the 10,7 MHz

Gain pots
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2-4-8
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Figure 2-13 Sweep Digitizer PC Board Block Diagram

The Sweep Digitizer PC Board has three functions:

1.
2.
3.

Taking digital samples;
Generating the sweep waveform for the RF system; and

Producing traces for the CRT display.

Timing diagrams are included in Figure 5-8.

A.

Sample Circuit

Video from the Log Amp Module enters the Sweep Digitizer PC
Board through J32003, where it is low-pass filtered by
C32019. U32028 charges €32025 through CR32003 and R32003
to the positive signal peak occurring in each sample inter-
val. This peak is sampled by €32021. After sampling,
Q32001 discharges €32025 to about -0.7 VDC. (Q32001 is
driven by a negative-going pulse on the base of Q32002.)
U32017 output is fed to ten-bit analog-to-digital converter
(ADC) U35010. The data is fed into a 512 x 9-bit First-in
First-out memory (Sample FIFO), U32005. The sample FIFO is
written at the sample interval rate. This allows the
Microprocessor PC Board to read the data as time permits.
U32023B operates as two monostable multi-vibrators to
properly sequence the peak holding and digitizing processes.



Sweep Circuit

When a sweep is required, the Trace Microprocessor sends a
"start" command to the Sweep Digitizer PC Board. U32006
decodes the command and sets a flip-flop consisting of
U32018A and U32018B, U32018B releases the clear pin (11) of
U32024, a 12-bit counter. The counter increments on nega-
tive edges of the ramp clock pulse provided at pin 9 of
U32011., U32024 is incremented twice per sample interval,
producing a digitized ramp. U32025, a ten-bit digital-to-
analog converter (DAC), produces a ramp current that feeds
U32026A, a current-to-voltage converter. After low-pass
filtering, the sweep ramp is output through J35002 to the
Interface PC Board in the Control Processor Group. The
Trace Microprocessor generates a “stop" command which holds
U32024 reset until the next "start" command is received.
(The "Stop" command can be generated at any indefinite time
after the last sample is taken).

Trace Circuit

Trace Circuit display consists of a series of vertical line
segments. Each segment is produced by turning the electron
beam on and off at particular times. The Trace Micro-
processor batch loads 9-bit digital values into U32008, a
512 x 9 First-in First-out memory (Display FIFO) in an on-
off-on-off sequence. The BCUR signal from the Video
Processor PC Board generates an interrupt to the Trace
Microprocessor at the end of each displayed field. The
Trace Microprocessor then loads all values for the next
field to be displayed.

U32009A generates the interrupt (reset by 3CW) and U32009A
tells the Trace Microprocessor which field to load. U32003
and U32004 converts 8-bit data into 9-bit words. U32014/
U32015 and U32020/U32021 are configured as 9-bit down
counters.

The counters operate as follows:

The first counter to reach zero stops counting and
turns on trace. When the other counter reaches zero,
it stops counting and turns off trace. U32012A and
U32012B stop their respective counters. U32013 and
U32027 provide the timing signals for loading and
enabling the counters. U32022 delays the U32014/U32015
count by one clock pulse and delays the U32020,/U32021
count by five clock pulses. (The counters are loaded
at different times.) U32018C and U32019A generate the
trace from the signal produced by the counters and
delay elements. The trace is a TTL-level signal that
is sent to the Video Processor PC Board for gating and
analog level adjustment.
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2-4-9 VIDEO PROCESSOR PC BOARD

The Video Processor PC Board communicates with the Control Processor PC
Board and Sweep Digitizer PC Board to develop display video.
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Fiqure 2-14 Video Processor PC Board Block Diagram

TRACE

A. A-7550 Display

The A-7550 uses interlaced Vertical Raster Scan (VRSTM) with
a 7-inch electromagnetic-deflection monochrome CRT. The
display operates in a manner similar to, but not compatible
with, standard broadcast video. The deflection yoke in the
CRT is rotated 90° counter-clockwise from standard video,
and scanning frequencies are higher. In interlaced scan,
alternate fields (even/odd) produce video, timed to position
the lines of one display field midway between the lines of
the other display field.



Character Display

The Character Display Section of the Video Processor PC
Board displays alphabetic and numeric characters. The
graticules are special display characters. The CRT
controller (U31007) is the heart of the Display section. It
provides address information during Display RAM read and
synchronizes CRT and trace section signals.

U31001, U31002 and U31003 address Display RAM., When the
control processor (U20004) is writing information into
Display RAM, U20004 supplies memory addresses to the Display
RAM; otherwise, the U31007 supplies memory addresses to
Display RAM. U31032 latches Display RAM output and selects
the appropriate character from character ROM. Character ROM
output is seven bits. Six bits are input to video shift
register (U31010) and output to the Video Combiner. The

other bit identifies a graticule character and is output to
u310128B. ,

U31011, u31021C, U31021D and U31022B provide timing signals
for Display RAM, latches and shift registers. The Display
Enable (DE) signal from the CRT Controller is delayed in
U31029 for Sweep Digitizer PC Board use. Characters are
arranged in U31008 as 6 x 13 pixels.

Trace Display

Most of the Trace Display Section is on the Sweep Digitizer
PC Board. The trace uses its own microprocessor system
(U31004, U31009, U31017, U31018, U31019 and U31020). U31017
is also used for temporary storage of trace information.
¥31019 is a dual-port RAM. This device buffers commands and
information between the trace microprocessor system and
Control Processor.
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Video Combiner and Video Output Section

Traces cannot appear over characters without the graticule
bit set. The circuitry that controls this section is
U31027, U31021A, U31021B and U31026E.

Q31001, Q31002 and associated components, form a differen-
tial amplifier for graticule video. The graticule pot on
the front panel adjusts current flow, which adjusts the gain
of the graticule video amplifier. Q31003 and Q31004 operate
similarly for the trace and non-graticule characters. The
collectors of Q31002 and Q31004 have a common load resistor
which superimposes or combines the dual output. U31012A,
U31022A, and Q31005 are microprocessor controlled and serve
to shunt part of the video signal to ground. Otherwise, the
display would be too bright to view comfortably in some
display modes.

U31025 buffers the clock and synchronizing signals for the
Sweep Digitizer PC Board, CRT Module and CRT Controller
(u31i007).



2-4-10 CONTROL PROCESSOR PC BOARD

The Control Processor Board serves as the master controller of the
A-7559. It controls communication between the Interface PC Board and
the.V1deo Processor PC Board, the Keyboard and either the GPIB or RS-232
option (if either is installed). Circuitry has also been included on
the Control Processor PC Board that allows the unit to be expanded with
a plug-in ROM Pack Module.
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Figure 2-15 Control Processor PC Board Block Diagram
A. CPU

The three buses used for communication are an 8-bit data bus,
a 16-bit address bus and a 12-bit control bus. U20005
through U20008 are the bus buffers for the CPU. U20023C and
U20023D control the direction of the data bus. A 5 MHz
system clock is input at pin 27B of P20001. U20025C and
020025B buffer the clock, which is then referred to as ®i1.

®; is further buffered through V20008 to become ®2. 2 is
used to clock the CPU and CTC.
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Memory

PROMs U20009 and U20011 are the processor's memory. U20012
is the RAM which holds data in memory after the A-7550 is
turned off, so that it is available upon power-up. The
1ithium battery, BT20001, provides approximately +3V, which
is sufficient to hold the contents of the RAM valid, even
though +3V is not sufficient for reading and writing.

+5V Sense and RAM Write Circuit

Q20002 and Q20003 form a differential amplifier to detect a
power-off condition by monitoring the +5V line. When the
output of Q20002 goes below approximately +4.7V, Q20004 and
Q20005 turn off. This prevents the active low signal from
pin 12 of U20010 from reaching U20012, and thus prevents any
data in the RAM from being inadvertently changed. When the
+5V 1ine drops below approximately +3V, CR20002 becomes
reverse biased and CR20003 becomes forward biased. Then the
RAM is powered by the 1ithium battery. This is the standby
or power-off mode. The +5V line is also monitored by two
gates of U20025 for power-on reset. When the set is first
powered-up, the gates change states to activate the RESET
line. When the set is powered-down, or when C20001 is fully
charged, the RESET line is inactive high. The RESET Tline
resets the CPU and the CTC.

Memory Select

U20010 is the memory select IC. When MREQ is active and RFSH
is inactive, U20010 selects one of the memory devices
according to address lines Al13 - Al5,

Timing and Interrupt Circuit

The timing and interrupt circuit consists of CTC U20017,
decoder 020014 and_the interrupt lines. U20014 decodes six
address lines and M1 and IORQ control lines. The decoded
outputs can enable U20015, U20016, U20017 or the Interface
Bus Control Circuit. When U20015 is enabled, data
corresponding to the eight horizontal rows on the keyboard is
read onto the data bus. When U20016 is enabled, data
corresponding to the four vertical columns on the keyboard is
read onto the data bus. The interrupt signals sent to the
CTC tell which device has been interrupted.



F. Interface Bus Control and Wait Circuit

Y20021 and U20022 buffer the interface address lines for out-
put to interface devices. U20019 and U20020 are bi-
directional buffers which control the data flow to or from
the interface devices. A wait circuit is provided because
devices on the buffered buses require longer set-up times
than devices tied directly to the Z-80 bus. U20013, two
gates of U20024 and three gates of U20026 form the wait cir-
cuit, which has a 3 us time-out period. After the wait cir-
cuit times out, the Z-80 finishes its current machine cycle
and tristates U20014. On the first rising edge of the clock
signal after U20014 is tristated, U20018 is set, tristating
the interface data bus. The interface address bus 1is
tristated when U20014 is not selected.

2-4-11 GPIB PC BOARD
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Figure 2-16 GPIB PC Board Block Diagram

The GPIB PC Board is the means of communication between an external GPIB
controller and the A-7550. U56001 is a bi-directional buffer for data
sent to and from the CPU. U56002 is an input buffer for address and
control lines from the CPU. U56003 is a decoder used to control data
transmission and the enable 1ine of U56006. U56006 performs the .
"housekeeping" chores on the GPIB bus. U56007 through U56010 are bi-
directional buffers,



2-4-12 RS-232 INTERFACE PC BOARD
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Figure 2-17 RS-232 Interface PC Board Block Diagram

The RS-232 Interface Board is the means of communication between an
external RS-232 controller and the A-7550. U55001 is a bi-directional
buffer for data sent to and from the CPU. U55002 is a decoder used to
control data transmission. U55004 is an asynchronous interface adapter
used to convert data from a parallel format to a serial format in the
transmitting mode. It converts data from the serial format to parallel
format in the receiving mode. U55005 and U55007 perform level
shifting.

2-4-13a INTERFACE PC BOARD (Serial Numbers 1001 Thru 1476)
The Interface PC Board distributes analog and digital information
throughout the set. Discrete lines which control the RF Section are

routed to the RF Motherboard. Sweep adjustments and discrete digital
input to the Control Processor are also located on this board.
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Figure 2-18 1Interface PC Board Block Diagram (S/N 1001 thru 1476)

U19002 and U19003 are TTL PROMs used at lookup tables that translate
address lines from the Control Processor Board into enable lines for the
Interface Board. U19001 is a tristate transceiver that reads from or
writes to the processor board. 019013 and U19024 are read buffers.
U19013 is for status and option detect while U19024 reads battery
voltage only. U19014 and U19015 are the D/A converters which develop
the coarse tune voltages sent to Synthesizer #1 and the 1lst L.O.
Sampling Loop, respectively. U19021 (and associated resistor network)
is configqured to divide by 1, 2, 5, or 10. The sweep input at J19005
comes from the Sweep Digitizer Board. When the scan range is 1 kHz/DIV
to 1 MHz/DIV, the Synth #1 Sweep En_and Unlock are active. Above 2
MHz/DIV, the Sampler Sweep En and Hold are active. U19027 and U19004
form a tone oscillator which functions when an entry from the keyboard
is accepted. U19005 is the speaker amplifier which is driven whenever
an entry from the keyboard is accepted or when audio is received from
the installed 10.7 MHz Receiver Option. Jumper block JTB19001 is pro-
vided to disable Auto Cal when calibrating the A-7550,
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2-4-13b INTERFACE PC BOARD (Serial Number 1477 and On)

The Interface PC Board distributes analog and digital information
throughout the set. Discrete l1Tines which control the RF Section are
routed to the RF Motherboard. Sweep adjustments and discrete digital
input to the Control Processor are also located on this board.
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Figure 2-19 Interface PC Board Block Diagram (S/N 1477 and On)

U19011 and U19012 are TTL PROMs used at lookup tables that translate
address lines from the Control Processor Board into enable lines for the
Interface Board. U19013 is a tristate transceiver that reads from or
writes to the processor bus. Notice that U198001 and U19008 are read
buffers. U19002 and U19003 are digital-to-analog converters which
develop the coarse tune voltages sent to the lst LO Sampling Loop and to
Synthesizer #1, respectively. U19004A (and associated resistor
network), is configured to divide by 1, 2, 5 or 10, The sweep input at
J19005 comes from the Sweep Digitizer Board. When the scan range is 1
kHz/DIV to 1 MHz/DIV, the Synth #1 Sweep En_and Unlock are active.

Above 2 MHz/DIV, the Sampler Sweep En and HOLD are active. U19018 and
U19019 form a tone oscillator which is driven whenever an entry from the
keyboard is accepted. U19023 is the speaker amplifier which is driven
whenever an entry from the keyboard is accepted, or when audio from the
10.7 MHz Receiver is present. Jumper block JTB19001 is provided to
disable Auto Cal when calibrating the A-7550. U19017 is an A/D con-
verter which reads the battery voltage.
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2-4-14 REFERENCE OSCILLATOR MODULE

o, [OOMHZ
l CAL OUT

100 MHz
OSCILLATOR h_.l} - :%oz‘:zw
100MHz
1 AMP —3= TO Ist LO
SAMPLER
x2 _ 200Mhz
AMP —= TO
RECEIVE IF

o s R 1245MHz
v -2 = TO DIGITAL
MOTHER BD

5MHz
—3pe TO DIGITAL
MOTHER 8D

800 KHz
TO

-2
. SYNTH# 2
al 2 X2 . .
* 10 » 7>——J s s L5

800 KHz
AMP To
SYNTH # ¢

Figure 2-20 Reference Oscillator Module Block Diagram

Q47001, Y47001 and associated components, form the 100 MHz Oscillator.
Coil LA47002 sets the frequency of the 100 MHz time base. CR47001 and
C47002 form a peak detector for differential amps Q47002 and Q47003,
which acts as a level control for the oscillator. CR47002 is needed for
temperature compensation for CR47001.

If the detected peak voltage on Q47002 is less than the bias voltage of
1.3 VDC on Q47003, then Q47002 is turned off, increasing the bias
voltage which increases AC Gain of Q47001. When the detected peak
voltage is greater than the bias voltage of 1.3 V at Q47003, then Q47002
is turned on, reducing the AC Gain of Q47001.

The oscillator output going through trimpot R47023 adjusts the 100 MHz
CAL OUTPUT 1level to the front panel. R47024 and R47025 form the proper
output impedance at REF CAL OUT.

Q47004 isolates the 100 MHz oscillator from the output buffers. Q47005
buffers the 100 MHz output to the 2nd LO block. Q47006 buffers the 100
MHz output to the 1st LO SAMPLER. Q47007 multiplies the output to 200
MHz for the 3rd Mixer in the RECEIVE IF. Q47008 and Q47012 buffer the
100 MHz to the reference divider circuits.

U47002 is a divide-by-4 ECL device. To convert the signal to TTL,

C47030 couples the 25 MHz output to R47029 and R47030. U47003A divides
the 25 MHz by 2 for the 12.5 MHz clock to the video processor.
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UA7001 is a divide-by-ten device with 10 MHz TTL output. U47003B
divides the 10 MHz by 2 forming a 5 MHz clock to the Video and Control

Processors.

Q47004 doubles the 10 MHz output of U47001 to 20 MHz.

Next, U47004 divides the output from U47001 by 5 and sends the 4 MHz
signal to U47005, which divides the signal again by 5, forming an 800
kHz reference signal. The output of Q47010 drives Synthesizer #2 and
the output from Q47011 drives Synthesizer #1.

2-4-15 1ST LO SAMPLER LOOP MODULE
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Figure 2-21 1st LO Sampler Loop Module Block Diagram

The 1st LO Sampler Loop Module uses frequency-to-voltage conversion,
coarse tune sweep and phase lock voltages to develop a slow tune voltage
used to steer the 1350 to 2350 MHz VCO Module. It also uses the VCO
frequency and a reference frequency to develop a fast tune voltage which
is used for phase correction of the VCO.

A.

2-40

Fast Tune Voltage

The frequency from the VCO enters at J30PP6 for high-speed
sampling creating the Fast Tune Voltage. The 100 MH:z
reference frequency is input at J29003 and passed to U29011
where it is divided by 2. If the HOLD line is Tow, output at
U29011 will be disabled. Otherwise, Q29020 amplifies the 50
MHz reference signal from U29011 to drive CR29012, which
produces 50 MHz Harmonics. The harmonics are mixed through
CR29010 and CR29011 to sample the VCO phase. Differential
amplifier, Q29015 through Q29018, amplifies the sampled DC
phase lock voltages. The Q29017 collector drives U29012A and
fast tune output to clean the VCO signal.
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B.

Slow Tune Voltage

The fast tune voltage is passed through integrator U290138B
and switch U29008B to buffer U29012B. It is summed at
U29010A to_create the VCO slow tune voltage. During sweep
mode, the HOLD l1ine is low to open switch U29008B and the
slow tune phase Tock voltage is held by C29072. 1If the VCO
signal is not locked on a multiple of 50 MHz, U29012A
oscillates at about 100 Hz. The VCO voltage varies *¥20 MHz
so the sampler can find the 50 MHz step-to-phase lock.

The voltage summation point for the slow tune line is pin 2
of U30010A. U29012B output, the frequency-to-voltage [F/V)
Converter, the coarse tune and sweep signals are summed to
create the slow tune voltage. Sweep input enters at pin 3 of
P29001 and is divided by 10 if the scan range is 10 MHz or
less per division. The microprocessor controls the sweep to
ensure its presence only after the synthesizers have been
locked at the left-lock frequency and the scan range is at
least 2 MHz/DIV.

The digital-to-analog conversion performed on the Interface
PC Board, determines the coarse tune voltage entered at
J29002, The frequency from the VCO enters at J30006 and goes
through a regenerative divide-by-two circuit. This circuit
contains MXR30001, series resonant circuit CR30001, L30001,
C30005 and Amplifier U30001. The series resonant circuit
produces a 90° phase shift signal, which is fed into the
Mixer IF Port at one-half the input frequency. CR30001 and
the slow-tune circuit form a tracking filter that steers the
mixed frequency output to one-half the input frequency.

Next, the VCO signal is divided by 1280 across a series of
divider chips. Q30006 and Q30008 transform the signal into a
sharply defined square wave. (30029 and R30022 transform the
square wave into pulses. The negative-going pulse is limited
by Zener diode CR30017; the positive-going pulse turns on
Q30009, causing a current through R30024. R30110, R30111,
30033, C30079 and C30034 form a low-pass filter to average
the voltage developed across R30024., The frequency-to-
voltage converter output is summed at pin 2 of U30010A.' The
F/V converter output is also sent to the Llog Amp where it
supplies compensation to the video amp.

2-41



The resultant tune voltage from U30010A is sent through
integrator U30009B. U30009B ocutput pulls down on emitter
Q30013 which conducts to vary the slow tune line output (0 to
+30 V). Q30010 operates as a current limiter on the +40 V
tune supply. Trimpots R30045 (HIGH LIMIT) and R30049 (LOW
LIMIT) set the maximum and minimum slow tune voltages,
respectively, for the VCO. The summed tune voltage is fed
back through U30009A and adjusted by trimpots R30032 (DIVIDER
TUNE OFFSET) and R30034 (DIVIDER TUNE GAIN), which sets the
amplifier level for tuning the regenerative mixer divider
circuit.

2-4-16 1350-2350 MHz VCO MODULE

Ist LO
LOOP
SLOW
TUNE REC IF
GEN

FAST
TUNE

Figure 2-22 1350-2350 MHz VCO Module Block Diagram

The VCO Module develops the RF signal source for the LO Mixers and lst
LO Sampler Loop Module. J39001 and J39004 are, respectively, the siow
tune and fast tune voltages developed by the 1st LO Sampler Loop Module.
U40001 is a varactor-tuned oscillator with a frequency range of 1300 to
2350 MHz. The oscillator frequency is amplified and sent to three out-
put stages for amplification. The output at J39002 is sent to the lIst
LO Sampler Loop Module to phase lock the VCO Module. Output at J39003
and J39005 are, respectively, sent to the Receive IF Module and
Generator Module (if installed) for frequency conversion. A Notch
Filter, input at J39004, suppresses modulation of the VCO at 25 and 50
MHz.
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2-4-17 SYNTHESIZER #1 MODULE

Synthesizer #1 uses coarse tune and sweep voltages from the Interface PC

Board and an 800 kHz reference frequency to develop a phase-locked VCO
output frequency.
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Figure 2-23 Synthesizer #1 Module Block Diagram
A. 50 kHz Loop

U24010 is a phase comparator used to phase lock the 100 to
200 MHz on-board VCO with a 50 kHz reference signal using
serial data from the microprocessor. U24008 divides the 800
kHz reference signal from the Reference Oscillator Module in
half before passing it to U24010. U24010 then divides the
400 kHz signal by eight, resulting in the 50 kHz reference
signal.
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Y24009 is a dual modular prescaler controlled by U24010 that
divides the VCO frequency by 32 or 33. Pins 3 and 4 of
U24010 are the phase detector outputs that charge or
discharge C24042 through CR24010 and CR24011 according to
the phase difference between the signals. If U24010 is
unlocked, pin 9 goes low, causing DS24001 to illuminate.

The unlock 1ine, pin 20 of P23001, is microprocessor
controlled and is low for sweep and high for switching phase
lTock tune voltage on C24042 to integrator U24013B. The
phase lock signal from U24013B is summed with the sweep and
coarse tune signals at the input to amplifier U24007B. The
summed tune voltage controls the 100 to 200 MHz VCO
frequency.

Frequency-to-Voltage Converter

U24004 and U24005 divide the VCO frequency by 10 and 16,
respectively. Q24006 and Q24007 transform the signal into a

sharply defined square wave. (24022 and R24028 transform

the square wave into pulses. The negative-going pulse is

limited by Q24008; the positive-going pulse turns on Q24009,

causing a current through R24033. R24061, R24035, C24025,

C24026 and C24014 form a low-pass filter to average the

voltage developed across R24033, The frequency-to-voltage

(F/V) converter output from U24007B is then summed at pin 2

of U24007A. —

Coarse tune voltage (DAC voltage) and sweep voltage, both
from the Interface PC Board, are also summed with the
frequency-to-voltage correction and phase lock signal at
U24007A. The microprocessor controls the sweep input so it
is present only after the synthesizers have been locked at
the 1eft-lock frequency and the scan range is between 1
kHz/DIV and 1 MHz/DIV, inclusively.

The VCO output is divided by ten in U24001 and by 5 in
U24002. Within dispersion range A (see Figure 5-1), the
output is further divided by ten (in U24006). The resultant
output is sent to Synthesizer #2 Module.



2-4-18 SYNTHESIZER #2 MODULE

Synthesizer #2 uses synthesizer #1 output and an 800 kHz reference fre-
quency to develop a phase locked VCO frequency output as part of the 2nd

LO Source.
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Figure 2-24 Synthesizer #2 Module Block Diagram

Synthesized Oscillator

160.7-100.7I

MH2

U28007 is a phase comparator used to lock the on-board VCO
with a 100 kHz reference signal using serial data from the

microprocessor. The 800 kHz reference frequency from the

Reference Oscillator Module is divided by eight in U28007.
Pins 3 and 4 of U28007 form the phase detector output that
charges and discharges C28065 through CR28015 and CR28016,
depending on the phase difference. If the loop is unlocked,

DS28002 illuminates when pin 9 goes low.

tune voltage on C28064 integrates at U28010.

controls the synthesized VCO frequency.

The phase lock

The output
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Q28003, Q28018 and associated components, form the synthe-
sized VCO circuit. The VCO is switched between low and high
ranges by data bit 19 and Q28017. High range results from
Q28017 pulling current through CR28018 and putting L28018
and L28019 in parallel with L28012, Q28019 buffers VCO out-
put to drive mixer MXR28001 and Q28020. Q28020 drives dual
modular prescalar U28009, which is controlled by U28007.
U28009 divides the VCO frequency by 32 or 33.

Summing Oscillator

The summing oscillator circuit generates the output fre-
quency for Synthesizer #2. The synthesizer-VC0O difference
signal and input signal from Synthesizer #1 are phase locked
to control Synthesizer #2 output frequency. Q28002, Q28007
and associated components form the 100.71 MHz to 160.7 MHz
Summing VCO Circuit. The VCO is switched between low and
high ranges by data bit 18 and Q28006. High range occurs
when Q28006 pulls current through CR28009, putting L28003 in
parallel with L28004. (28008 buffers the VCO output to
drive Q28009 and Q28010. Q28009 provides the output signal
from 100.71 to 160.7 MHz to J27004. Q28010 and Q28011 pro-
vide the Summing VCO signal to drive mixer MXR28001.

The frequency difference from MXR28001 between the Summing
Oscillator and Synthesizer Oscillator is Tow-pass filtered
to become the phase lock reference signal for the Summing
VCO Circuit. When scan range C or D is selected, pin 7 of
P27001 goes high. When P27001 goes high, U28006A selects
the divide-by-ten difference signal from U28005,

U28003 operates as a charge pump phase comparator between
the oscillator difference signal and Synthesizer #1 input
signal. If the signals are not in phase, the charge on
€28011 increases or decreases according to their phase
difference. (28011 voltage integrates at U28004. The
output from U28004 controls the 100.71 to 160.7 MHz Summing
VCO signal. U28001A operates when phase lock is lost and
the charge on €C28011 is too high. The integrator direction
is reversed to reduce the Summing VCO to its lowest
frequency and scans for phase lock again. Pin 6 of U280028B
pulls high when an unlocked condition is sensed, forcing
Q28001 to conduct and illuminating DS28001.



2-4-19 2ND LO SUMMING LOOP MODULE

The gnd LO Summing Loop Module uses a 100 MHz reference signal and the
VCO input from Synthesizer #2 to phase lock an internal VCO.
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Figure 2-25 2nd LO Summing Loop Module Block Diagram

1000 MHz Multiplier PC Board

A 100 MHz reference signal is input at J36004 and amplified
by Q37002. Q37002 drives snap diode (CR37002) to produce
100 MHz harmonics. The 1000 MHz harmonic is bandpass
filtered before it is amplified by Q37003 and Q37004, to
drive the 2nd LO Mixer Circuit.

2nd LO Mixer PC Board

The 1000 MHz signal is input to MXR18001 through a 1000 MHz
bandpass filter. MXR18001 mixes this signal with an 1160.7
to 1100.71 VCO signal to produce 160.7 to 100.71 MHz signal
for the 1160 MHz VCO board.

1160 MHz VCO PC Board

The 160.7 to 100.71 Hz signal from the 2nd LO Mixer board is
mixed with the 160.7 to 100.71 MHz signal from Synthesizer
#2 at MXR 38001 to obtain a desired zero beat. If the input
signals are out of phase, U38001 produces a DC output which
is the tune voltage for the onboard VCO. Q38001 and
associated components form an 1160.7 to 1100.71 MHz VCO, the
output of which is buffered and sent to the Receiver IF
Module, the 2nd LO Mixer board, and to the optional
Generator Module, if installed.
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2-4-20 TRACKING GENERATOR MODULE (OPTION)

The Tracking Generator Module is an optional module that performs a
tracking generator function, if desired. It uses the 1160.7 to 1100.71
MHz output of the 2nd LO Module and the 1350 to 2350 MHz output of the
1350 to 2350 MHz VCO Module to mix with a 189.3 MHz source and develop a
tracking signal.
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Figure 2-26 Tracking Generator Module Block Diagram
A. Generate Source PC Board

When the tracking generator function is selected on the
SETUP menu, pins 4 and 5 of J50001 go high to enable the
module. The 18.93 MHz oscillator consists of Y51001, Q51001
and associated components. Q51002 and its filtered tank
circuit is used as a times-5 multiplier to 24.65 MHz,
Q51003 and Q51004 and the associated tank circuit are used
as a times-2 multiplier to 189.3 MHz., The TRACKING ADJUST
control on the front panel is used to adjust the oscillator
frequency each side of 189.3 MHz. A positive leveler input
voltage forward biases CR51002 and CR51003 to allow the
189.3 MHz source signal level to be controlled at J50002.
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B. 1300 MHz GEN IF PC Board

The 189.3 MHz input at J50003 and the 1st LO input at J50004
are mixed in MXR53001 to produce a 1290 to 1350 MHz IF,
which is filtered in a 1290 to 1350 MHz bandpass filter.
U5300! and U53002 amplify the IF signal before it passes
through another 1290 to 1350 MHz bandpass filter. MXR53002
mixes the IF signal with a 1350 to 2350 MHz VCO source
(J50007) to produce a 0 to 1000 MHz low-pass filter board
and output at J50006 to the GEN AMP PC Board.

C. GEN AMP PC Board

U54001 and Q54001 amplify the 0 to 1000 MHz Tracking Signal
input (J50005) to drive amplifier Q54002. Q54002 can drive
a 50 ohm load at J54008. Q54003 controls the current to
Q54002 for operating over a wide frequency range. CR54002
and CR54003 detect the RF output level at J50008. The DC
signal is filtered and integrated (U54002B) to control the
189.3 MHz output signal generated at J50002. Trimpot R54022
(OUTPUT LEVEL ADJ) sets the generated output RF level at the
GENERATE OQUTPUT Jack (on the front panel).

2-4-21 0-75 dB OUTPUT ATTENUATOR MODULE (OPTION)

The OQutput Attenuator contains both a 0-60 dB PC Board and a 0-15 dB PC
Board, and steps in 1 dB increments. Theory of Operation for the 0-60
dB PC board is the same as the 0-60 dB PC Board in the Input Attenuator.
(Refer to Paragraph 2-4-2)

2-4-22 0-15 dB PC BOARD

When its respective control line goes high, one of the relays is acti-
vated, putting its attenuation network into the circuit. For instance,
when the signal at FL49004 goes high, K49001 is energized to put R49001,
R49002 and R49003 into the circuit. These three resistors provide 1 dB
of attenuation. If more attenuation is selected, the CPU selected
control lines go high. This activates K-relays for cumulative
attenuation. Selection of the control lines is controlled by the
Control Processor board through the Interface PC Board.
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SECTION 3 - PERFORMANGE EVALUATION

3-1 GENERAL

This section contains step-by-step test procedures for assessing the
performance of the A-7550. These procedures should be performed as the
first step in the troubleshooting/maintenance process. Appendix A
contains performance specifications and variations. Test setups are
shown in the figures provided in this section. Allow ten minutes to
warm up the A-7550 to ensure its stable operation. A1l procedures in
this section are performed using the A-7550 front and rear panels and do
not require removing the case. '

The following performance evaluation tests are included in this manual:

Test Number Title Page
3-2 CAL OUT Performance Evaluation 3-5
3-3 Scan Width Linearity Performance 3-7

Evaluation

3-4 Noise Sidebands Performance Evaluation 3-8

3-5 Amplitude Scale Linearity Performance 3-9
Evaluation

3-6 Frequency Response Performance Evaluation 3-11

3-7 Resolution Bandwidth Accuracy 3-13
Performance Evaluation

3-8 Variance Between Bandwidth Filters 3-14
Performance Evaluation

3-9 IF Gain Performance Evaluation 3-15

3-10 Input Attenuator Performance Evaluation 3-17

3-11 Tracking Generator Performance Evaluation 3-19
{Option)

3-12 10.7 MHz Receiver Performance Evaluation 3-21
(Option} )

3-13 Quasi-Peak Performance Evaluation (To Be Supplied)
(Option)

A Performance Evaluation Record sheet is provided for recording data

from each test.
INOTE}

Numbers within parenthesis following an A-7550
control, connector, or indicator pertain to
item number shown in Figure 1-2.

3-1-1 TEST EQUIPMENT REQUIREMENTS

Appendix B contains a comprehensive list of tgst equipment suitap]e for
performing any of the procedures in this Section. Any other.equ1pment
meeting the specifications listed in Appendix B may be substituted for
the recommended equipment.



3-1-2 CORRECTIVE MAINTENANCE PROCEDURES

The performance tests in this section are aids to operators and
technicians when determining whether or not the A-7550 functions
properly. A failure condition is normally reflected as either a
calibration error or a malfunction. A calibration error is defined as a
measurement or reading (relating to the unit being tested) that is not
within prescribed tolerances. 1In this condition, the set may outwardly
appear to be functioning properly. A malfunction denotes a defective
condition where a signal may be totally absent, grossly out of tolerance
or that the unit (or any part therecf) is not working properly.

If a failure condition is confirmed, the technician should take

appropriate corrective maintenance action to return the set to its
prescribed operating condition.
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Para.

3-2

3-4

3-5

3-6

3-7

3-8

TABLE 3-1: A-7550 PERFORMANCE EVALUATION RECORD

Technician: S/N:
Test Min
Calibrator
Frequency 99.9975 MH:z
Ampl itude -31 dBm

Noise Sidebands
Noise level

Amplitude Scale Linearity
10 dB/DIV Log

10 dB step -0.15 dB/DIV
Total -2.5 dB
2 dB/DIV Llog
2 dB step -0.4/2 dB DIV
Total -1.5 dB
Linear (demod) -10%
Frequency Response -2 dB
Resolution Bandwidth Accuracy
3 MHz 2.1 MHz
300 kHz 210 kHz
30 kHz 21 kHz
3 kHz 2.1 kHz
300 Hz 210 Hz
Amplitude Variation
3 MHz -2 dB
300 kHz -2 dB
30 kHz -2 dB
3 kHz -2 dB
300 Hz -4 dB
IF Gain (0 to 20 dB) -2 dB
Input Attenuator
0 dB -0.5 dB/10 dB
10 dB -0.5 dB/10 dB
20 dB -0.5 dB/10 dB
30 dB -0.5 dB/10 dB
40 dB -0.5 dB/10 dB
50 dB -0.5 dB/10 dB
60 dB -0.5 dB/10 dB

Resul ts
Actual

Max

100.0025 MHz
-29 dBm

65 dBc

+0.15 dB/DIV
+2.5 dB

+0.4/2dB DIV
+1.5 dB
+10%

+2 dB

3.9
390
3¢9

3.9
390

+2
+2
+2
+2
+4

+2

+0.
+0.
+0.
+0.
+0.
+0.
+0.

Ut 1Oy o1 OV Ot

MH z
kRz
kHz
kHz
Hz

dB
dB
dB
dB
dB
dB
dB
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Para.

3-11

3-13

Tracking Generator

TABLE 3-1 (CONTINUED):

Test

Frequency Range
Qutput Level
Flatness

Residual FM (RMS peak)

Spurious:
Harmonics
Non-harmonics

10.7 MHz Receiver (Option)

Range

Center Freq. Resolution

Sensitivity (typical)
Selectivity (3 dB):
FM?2
FM1
SSB
AM1
AM2

Adjacent Channel Reject.:

200 kHz Filter
15 kHz Filter

6 kHz Filter

Quasi-Peak Detector (Option)

(To Be Supplied)

(0Option)

A-7550 PERFORMANCE

Min

100 kHz
-75 dBm
-2 dB

100 kHz
100 Hz
2 WV

200 kHz
15 kHz
6 kHz
6 kHz
15 kHz

EVALUATION RECORD

Results
Actual

Max

1 GHz
0 dBm

T +2 dB

100 Hz

20 dBc
40 dBc

1 GHz

<40 dB at
+300 Hz
<40 dB at
27 kHz
<40 dB at
112 kHz



3-2 CAL OUT PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 Spectrum Analyzer
1 Frequency Counter
1 RF Signal Generator

1 Power Meter w/Thermistor Mount

@
( [ooooom |
SIGNAL
GENERATOR
N

anr

'4

T )
It
IR

POWER METER

N ¥ u
L [THERMISTOR

*===T  MOUNT

Figure 3-1 CAL OUT Test Setup
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STEP

3-6

PROCEDURE

Set A-7550 controls as follows:

Center Frequency ........cceeeeenn. 100 MHz
RE ATTEN ittt it ettt eatnnanas 10 dB

IF GAIN ........... e ecreacaeaanan 0

Scan Width ...ttt inaienns 1 kHz/DIV

Using Frequency Counter, measure the reference frequency at the
A-7550 CAL OUT Connector (9). Verify frequency is 100 MHz (+2500
Hz) at room temperature.

Disconnect Frequency Counter. Set RF Signal Generator to 100 MHz
at -30 dBm and verify the output with a power meter.

Connect RF Signal Generator to A-7550 ANALYZER INPUT Connector
(10). Note level on CRT Display (11) or store in memory using
STORE function and COMP Mode.

Disconnect RF Signal Generator. Connect A-7550 Analyzer CAL OUT
Connector (9) to A-7550 ANALYZER INPUT Connector (10) with the
same coax cable used in Step 4. Verify the signal Tevel is the
same (*+1 dBm) as noted in Step 3.



3~-3 SCAN WIDTH LINEARITY PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 Standard 50Q Coax Cable
STEP PROCEDURE

1. Con?ect A-7550 CAL OUT Connector (9) to ANALYZER INPUT Connector
(10). .

2. Set A-7550 controls as follows:

Center FrequUenCy ...veeeeeeeeean ... (RF, ENTER) (See Note)
SCANWIDTH ..ttt it ittt eeennsonons 100 MHz/DIV

2 dB/10 dB/LIN ..ttt ineonsenanns 10 dB

IF GAIN ittt it ittt tinsnnnnsnnnas 0

RF ATTN i ittt st it eeeneseosasennn 10 dB

Pressing ([RF], [ENTER]) sets the CF to 500 MH:z
and the SCANWIDTH to 100 MHz/DIV.

3. Verify the 1000 MHz signal peak is on the far right major grati-
cule (-% minor division). Verify remaining harmonic peaks are
centered on major graticules (¢! minor division).

4. Using center graticule as a reference, decrease SCAN WIDTH entire

range. Verify harmonic response peak remains centered (£1.25
minor divisions).
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3-4 NOISE SIDEBANDS PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 RF Signal Generator
STEP PROCEDURE

1. Set A-7550 controls as follows:

Filters Menu . ..... ..t iiiinnnnncenans 300 Hz
Center Frequency .....iiiieneenciranns 10 MHz
SCAN WIDTH ...ttt iieencannnnns 1C kHz/DIV
RE ATTEN ...ttt it ittt aeenaannnans 0 dB

IF GAIN ittt ittt teatansnesannas 0

2 dB/10 dB/LIN .ttt ittt 10 dB

2. Set RF Signal Generator to 10 MHz at -30 dBm. Connect RF Signal
Generator to A-7550 ANALYZER INPUT connector (10). Verify noise
sidebands are lower than 65 dBc at left and right edge of display.
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3-5 AMPLITUDE SCALE LINEARITY PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 RF Signal Generator

1 Power Meter w/Thermistor Mount

4 — )
gt
Lfere e Jrrtt

SIGNAL
GENERATOR

g —

! POWER METER

i

L K ? %
THERMISTOR

i
MOUNT [~

Figure 3-2 Amplitude Scale Linearity Test Setup

STEP PROCEDURE

1. Set A-7550 controls as follows:

Center FreqUENCY ...iieaeeancnoacoosns 10 MHz
SCAN WIDTH ..t ivneenannoasonanannns 1 MHz/DIV
RF ATTEN ittt iereoeacsnasncanacsses 0 dB

2 dB/10 dB/LIN ...ttt ieennnnaanss 10 dB LOG
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STEP

W

PROCEDURE

Set RF Generator on 10 MHz at -30 dBm. Connect RF Signal
?enerator output connector to A-7550 ANALYZER INPUT Connector
10).

Step RF ATTEN to 60 dB in 10 dB steps. At each step, record
deviation from graticule. Above the graticule would be a positive
deviation. Below the graticule would be a negative deviation.

RF ATTEN Deviation

10 dB
20 dB
30 dB
40 dB
50 dB
60 dB

AddZthe greatest positive deviation to the greatest negative
deviation to give total deviation. Verify total deviation (at 60
dB) does not exceed 2.5 dB.

Set A-7550 Control 2 dB/10 dB/LIN to 2 dB. Set RF ATTEN to 0.
Step RF Signal Generator from -30 dBm down to -42 dBm in 2 dB
steps. At each step, verify output level with a Power Meter.
Record deviation seen on A-7550 at each step. Above the
respective graticule would be a positive deviation. Below the
respective graticule would be a negative deviation.

RF Signal Deviation
Generator

-30 dBm
-32 dBm
-34 dBm
-36 dBm
-38 dBm
-40 dBm
-42 dBm

Total =
Add the greatest positive deviation to the greatest negqtive
deviation to give total deviation. Verify total deviation does
not exceed 1.5 dB.

Set A-7550 controls IF GAIN, 2 dB/10 dB/LIN to LIN and RF ATTN to
0. Adjust trace to top display graticule, if necessary. Decrease
RF Signal Generator output 6 dBm. Verify trace is at middie
display graticule (*0.4 major division).



3-6 FREQUENCY RESPONSE PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 RF Signal Generator---(8656) step programmable

1 Power Meter w/Thermistor Mount

7 n N LW )
4 _ )
RF_CONTROL
GENERATOR
-
3
_
| i
POWER METER i
THERMISTOR
N = mouNT

Figure 3-3 Frequency Response Test Setup
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STEP PROCEDURE

1. Set A-7550 controls as follows:

Center FrequUeNncCY «uueeeeeeeeneenonennn (RF,ENTER) (See Note)
RE ATTEN ittt et ittt i i eeesonanenns 0 dB

IF GAIN it ittt it ettt eenns cere e 0

2 dB/10 dB/LIN ..t ir it enennna 2 dB

Filters Menu ............ e e None

SCANWIDTH v ittt st ittt i teeennansnnanns 100 MHz/DIV

Pressing ([RF|, | ENTER|) sets the CF to 500 MHz
and the SCANWIDTH to 100 MHz/DIV.

2. Set RF Signal Generator to step from 10 MHz to 1000 MHz in 10 MHz
steps. Set output level to -34 dBm.

3. Connect RF Signal Generator to A-7550 ANALYZER INPUT connector
(10). As RF Signal Generator steps, observe the maximum positive
and negative deviation from the -34 dBm reference. Verify
deviation of -34 dBm does not exceed 4 dB.

[NOTE]

If RF Signal Generator output level is con-
sistent throughout frequency range, eliminate
following power meter check.

4, At the points noted in Step 3, check output level of RF Signal
Generator with a Power Meter and adjust output level to exactly
-34 dBm. Reconnect RF Signal Generator to A-7550 ANALYZER INPUT
connector and observe deviation from reference at these points.
Add the maximum positive and negative deviations. Verify flatness
does not exceed 4 dB total at noted points.
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3~-7

RESOLUTION BANDWIDTH ACCURACY
PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

STEP

1 RF Signal Generator

PROCEDURE

Set A-7550 controls as follows:

Center Frequency ...v.eeeieeeeeeeeenssanna 10 MHz
SCAN WIDTH .ttt et ierientenannss 1 MHz/DIV
RES BUW i iiiiiiiii ittt iteeeeennnnannnns 3 MHz

2 dB/10 dB/LIN .. ...t neeeenannoennna 2 dB LOG
RF ATTEN ..ttt ettt eeneeeeennnencnnnnnns 10 dB

O S 7 N 5 dB

Set RF Signal Generator to 10 MHz at -30 dBm. Connect RF Signal
Generator output to A-7550 ANALYZER INPUT (10). Adjust frequency

and amplitude to center peak of signal at center and top of CRT
display.

Verify A-7550 3 MHz bandwidth is between 2.1 MHz and 3.9 MHz wide
at 3 dB below peak level,

Set A-7550 SCAN WIDTH to 100 kHz/DIV and RES BW to 300 kHz.

Verify 300 kHz bandwidth is between 210 kHz and 390 kHz wide at 3
dB below peak level.

Set A-7550 SCAN WIDTH to 10 kHz/DIV and RES BW to 30 kHz. Verify

30 kHz bandwidth is between 2! kHz and 39 kHz wide at 3 dB below
peak level.

Set A-7550 SCAN WIDTH to 1 kHz/DIV and RES BW to 3 kHz. Verify 3
kHz bandwidth is between 2.1 kHz and 3.9 kHz wide at 3 dB below
peak Tevel.

Set A-7550 RES BW to 300 Hz and leave SCAN WIDTH at 1 kHz/DIV.
Verify 300 Hz bandwidth is between 210 Hz and 390 Hz wide at 3 dB
below peak level.



3-8 VARIANCE BETWEEN BANDWIDTH FILTERS
PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 Standard 502 Coax Cabile
STEP PROCEDURE

1, Set A-7550 controls as follows:

Center FrequenCy .....oeeeeieeeentnnennna 100 MHz
RF ATTEN ......... c et e senee s cesseaena 0 dB

O . N A 0 dB

2 dB/10 dB/LIN ...ttt neienennnnennnn 2 dB

RES B/M ittt iiieeeineetaeaseaceances 1 kHz/DIV

Mode Menu ..

.......................... Live, 3 MHz B/W

2. Adjust signal to position peak of 100 MHz signal at mid-scale
graticule with no modulation, Use the -30 dB graticule as a
reference (2 dB). Connect A-7550 CAL OUT connector (9) to

ANALYZER INPUT connector (10).

3. Note that the amplitude level at each bandwidth
below is within the prescribed variance at each

Resolution Actual
Bandwidth Variance Bandwidth
3 MH:z +2 dB o
300 kHz +2 dB ——
30 kHz *+2d8  __
3 kHz t2d8
300 Hz +4 dB

3-14
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3-9 IF GAIN PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

| minInlaln] I_I‘I
S T I N

SIGNAL
GENERATOR

N

STEP

1 RF Signal Generator

Figure 3-4 IF Gain Test Setup

PROCEDURE

1. Set A-7550 controls as follows:

-

Center Frequency ......eiiineeerccenns 225 MHz
SCAN WIDTH ..ttt neeiieannnaecnns 5 kHz/DIV
RF ATTEN L.ttt ittt enennannan P dB

IF GAIN ...ttt i iinacaannanns e e 0

2 dB/10 dB/LIN ...ttt ineeanaannnn 2 dB

2. Set RF Signal Generator to 225 MHz at -34 dBm. Connect RF
Generator output to ANALYZER INPUT.

3. Adjust RF Signal Generator to peak the signal on the -34 dB

graticule (second graticule from the top). Use this graticule as
a reference.



STEP

3-16

PROCEDURE

Lower RF Generator Qutput 20 dB to -55 dBm and adjust the IF Gain
control for 20 dB. Compare the displayed signal level to the
signal level in step 3 (2 dB).

Drop the input level 45 dB using the 10 dB and 1 dB attenuators.
Adjust the IF Gain Control for maximum gain. Again, compare the
displayed signal to the stored signal in Step 3 (f4 dB).

Set the IF Gain Control to 0 dB.



3-10 INPUT ATTENUATOR PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 RF Signal Generator

1 10 dB Step Attenuator

e
o N\
SIGNAL
GENERATOR
STEP
ATTENUATOR
Figure 3-5 Input Attenuator Test Setup
STEP PROCEDURE

1. Set A-7550 controls as follows:

Center FrequUenCy .....ieeececerieaaesannss 225 MHz
SCAN WIDTH ...t tiiaanneanaas 5 kHz/DIV
RFE ATTEN ...ttt iiiieranencanoonans 0 dB

IF GAIN . ittt ittt ittt nnanas 0

2 dB/1C dB/LIN ..iitiriieinnnncnnannas 2 dB

2. Connect equipment as shown in Figure 3-5. Set Step Attenuator to
0. Set RF Signal Generator to 225 MHz at -34 dB (i.e., second
graticule from the top of the A-7550 display).

3. Set the Step Attenuator to 10 dB. Adjust the RF Signal Generator

to peak the signal on the -34 dB graticule (second graticuie from
the top). Store this trace signal for use as a reference.
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STEP

PROCEDURE

Set Step Attenuator to O dB. Set RF ATTEN to 10 dB. Compare the
displayed signal with the stored signal and record the difference
in the space provided below. The amplitude difference should be
less than .5 dB at each 10 dB step.

225 MHz
Attenuator RF_ATTEN Deviation
0 dB 10 dB e
10 dB 20 dB T
20 dB 30 48
30 dB 40 dB —
40 dB 50 dB -

50 dB 60 dB

Reset the RF on the A-7550 and the Signal Generator to 910 MHz.
Reset the IF Gain to -50 dB.

Set the Step Attenuator to 20 dB and store the trace signal as
stated in Step 3. Use this signal as a reference.

Repeat Step 4 beginning at 10 dB Step Attenuator setting and 20 dB
RF ATTEN setting.

910 MHz
Attenuator RF_ATTEN Deviation
10 dB 20 dB o
20 dB 30 dB T
30 dB 40 48 _____
40 dB 50 dB I
50 dB 60 dB

60 dB 70 dB



3-11 TRACKING GENERATOR & OUTPUT ATTENUATOR

PERFORMANCE EVALUATION (OPTION)

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 Spectrum Analyzer
1 Modulation Meter
1 Power Meter

1 Frequency Counter

/7 ~N Ve
-
MODULATION SPECTRUM
_____ METER ANALYZER
® 9®
. [ N L/
; |
¥4
\\ \\
/ \ I T l
! i
RN ! -
' | FREQUENCY :
POWER METER ! COUNTER |
: i
]
@ | i
L [V AN @) I
| ] : 1 1
l-----‘ .--—--I
Figure 3-6 Tracking Generator Test Setup
STEP PROCEDURE
1. Connect power meter to A-7550 GENERATE QUTPUT (7).
2. Set A-7550 controls as follows:
Center FreqQUENCY wiieeieeenonosannsesss éO MHz
13 2
ggigpw&enu ............................ 50Q@, dBm, Gen 1
- -20 dBm
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STEP

10.

11.

12.

13,

3-20

PROCEDURE

Step FREQUENCY in 10 MHz steps, from 10 through 990 MHz. Verify
Generate Output is -20 dB (x2 dB) of each increase.

Disconnect power meter.

Connect the frequency counter to GENERATE OUTPUT.

Use TRACKING ADJUST pot to verify generator output frequency
varies from >3 kHz below 10 MHz to >6 kHz above 10 MHz (i.e.,
<9.997 MHz to >10.006 MHz).

Set TRACKING ADJUST to 10 MHz before disconnecting the frequency
counter.

Set A-7550 controls as follows:

Center FrequencCy .....eouiiicinentnnceann 100 MHz
Scan Width ... ... . ittt rianas 0
= £ 0

Connect Modulation Meter to the A-7550 GENERATE QUTPUT Connector
(7). Verify residual FM is less than 100 Hz {(RMS PEAK).
Disconnect modulation meter.

Connect an external Spectrum Analyzer to the A-7550 GENERATE
QUTPUT Connector (7). Verify the following:

a. Harmonics are less than 20 dBc.
b. Non-harmonics are less than 40 dBc.

Connect GENERATE OUTPUT to ANALYZER INPUT on the A-7550 to test
the 0-60 dB Output Attenuator.

Set A-7550 cantrols as follows:

RF ATTEN ti ittt ittt et i tnernsncoocnsnnnns 30 dB

RES BUW ittt it iiiitinnecnaenonannssas 300 Hz
Center FreqUENCY .. .eieerteesscocacsanns 225 MHz
10 dB/2 dB/LIN ....veieeeeecensssasasss 10 dB
SCAN WIDTH ............. et 1 kHz/DIV

Step the Generator Attenuator from O to -75 dB in -1 dB steps.
Verify the trace signal {(*¥1.5 dB) at each division of generator

output.
INOTE}

TRACKING ADJUST pot may need adjustment at the
maximum signal level.



—

3-12 10.7 MHz RECEIVER PERFORMANCE EVALUATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 RF Signal Generator
STEP PROCEDURE
1. Set A-7550 controls as follows:

Center Frequency . . . 225 MHz
SCAN WIDTH . . . . . . .. 0

RF ATTEN . . . 0 dB

IF GAIN. . . . . . . . . o . o o ... 0

2 dB/10 dB/LIN . . . . . . . . . . . . 10 dB LOG
RCVR Menu. . . . . . . . . . . . . . . FM

SETUP Menu . . . . . . . . . . . . . . "500, dBm"

2. Adjust SQUELCH Control to threshold where receiver noise is
squelched.

3. ‘Sensitivity
Set RF Signal Generator to 225 MHz at -120 dBm.

—~ 4, Connect RF Signal Generator output to A-7550 ANALYZER INPUT (10).
Increase RF Signal Generator output l1evel until squelch is broken
on the A-7550. Verify this level is -101 dBm (2 uV) or lower.

5. Adjacent Channel Rejection
Set RF Signal Generator and A-7550 SETUP menu as shown in Table
3-2. For each setting, check the sensitivity level and then
verify that the RF Signal Generator output level can be increased
40 dB from the sensitivity level before squelch is broken.

RF
Signal A-7550 SETUP
Generator (MHz) Frequency (MHz) Menu
225.3000 225.0000 FM2
224.7000 225.0000 FM2
225.0270 225.0000 FM1
224 ,9730 225.0000 FM1
225.0120 225.0000 AM1
225.9880 225.0000 AM1

Table 3-2 Adjacent Channel Rejection Settings
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3-22

Selectivity

Generator to -80 dBm at frequencies shown in Table
Quiet A-7550 with
increase RF

Verify at

Set RF Signal
3-3 and set A-7550 to corresponding settings.
SQUELCH Control at each setting. At each setting,
Signal Generator output level until squelch is broken.
each setting that level can be increased >3 dB.

RF

Signal A-7550 SETUP
Generator (MHz) Frequency (MHz) Menu
225.1000 225.0000 FM2
224.9000 225.0000 FM2
225.,0075 225.0000 FM1
224 ,9925 225.0000 FM1
225.0030 225.0000 AM1
224.9970 225,0000 AM1

Table 3-3 Selectivity Settings



o 3-13 AQUASI-PEAK PERFORMANCE EVALUATION (OPTION)

(TO BE SUPPLIED)

3-23/3-24 Blank






SEGTION 4 - CALIBRATION

4-1 GENERAL

This section contains the following calibration procedures:

Calibration

Procedure Title Page
4.2 Power Supply Calibration 4-9
4-3 Dispiay Calibration 4-13
4-4 CRT Calibration 4-15
4-5 Reference Oscillator Calibration 4-21
4-6 RF Control Calibration 4-23
4-7 Amplitude Calibration 4.27
4-8 Tracking Generator Calibration 4-35
(Option)

4-9 10.7 MHz Receiver Calibration 4-37
(Option)

4-10 Quasi-Peak Filter Calibration (To Be Supplied)
(Option)

Paragraphs 4-2 through 4-7 comprise the normal calibration procedure.

A calibration record sheset is provided for recording data from these
procedures. Paragraphs 4-8 and on are performed only if the particular
option is installed, as necessary. The normal calibration procedures
should be performed when one or more of the following conditions are
met:

1. If, during the course of normal operation, the A-7550 or any
major function thereof fails to meet the performance speci-
fications as provided in "SECTION 3 - PERFORMANCE
EVALUATION".

2. If a module is found to be defective and requires replace-
ment (see Table 4-1, MODULE REPLACEMENT & ALIGNMENT
REQUIREMENTS).

3. If the recommended 12-month calibration interval is due.

The A-7550 Calibration Record on pages 4-5 through 4-8 can be used to
keep track of calibration procedures performed and measurements
obtained. You may want to duplicate these pages for future use.
Reference numbers (callouts) in parentheses refer to Front/Rear Panel
designators. These correspond to the designators used in Figure 1-2.

4-1-1 SAFETY PRECAUTIONS

As with any piece of electronic equipment, extreme caution should be
taken when working on "live" circuits. Certain circuits and/or com-
ponents within the A-7550 contain extremely high voltage potentials,
CAPABLE OF CAUSING SERIOUS BODILY INJURY OR DEATH. When performing the
calibration procedures, be sure to observe the following WARNINGS:



(WARNING]

WHEN WORKING WITH "LIVE"™ CIRCUITS OF HIGH
POTENTIAL:

KEEP ONE HAND IN POCKET OR BEHIND
BACK, TO AVOID SERIOUS SHOCK HAZARD.

REMOVE ALL JEWELRY OR OTHER COSMETIC
APPAREL.

USE ONLY INSULATED TROUBLESHOOTING TOOLS.

FOR ADDED INSULATION, PLACE RUBBER BENCH MAT
UNDERNEATH ALL POWERED BENCH EQUIPMENT, AND A
RUBBER FLOOR MAT UNDERNEATH TECHNICIAN'S CHAIR.

HEED ALL WARNINGS AND CAUTIONS CONCERNING MAXI-
MUM VOLTAGES AND POWER INPUTS.

4-1-2 CALIBRATION EQUIPMENT REQUIREMENTS

Appendix B contains a list of test equipment suitable for performing any
of the procedures listed in this manual. Any other equipment meeting
the specifications lTisted in Appendix B may be substituted for the
recommended models. Allow Analyzer 10 minutes to warm-up to insure

electrical stability.
NOTE

For certain procedures in this section, the
equipment listed in Appendix B may exceed the
minimum required specifications; for this
reason, minimum use specifications appear with
all calibration procedures where accessory
test equipment is required.

4-1-3 DISASSEMBLY REQUIREMENTS

To perform any calibration procedure in this section, the case must be
removed from the A-7550.
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VY

CALIBRATION
PROCEDURE(S]
PERFORMED

MODULES BEING
REPLACED
OR REPAIRED

POWER SUPPLY

>
ro

>
[

DISPLAY

(4-4)

REFERENCE OSCILLATOR

(4-5)

RF CONTROL

(4-6]

AMPLITUDE

>
)

TRACKING GENERATOR

(4-8]

T 10.7 MMz RECEIVER

QUASI PEAK FILTER

(4-10]

POWER SUPPLY

REFERENCE OSCILLATOR

I/P ATTENUATOR

RECIEVE IF

10.7 MKz RECIEVER

ANALYZER IF

QUASI PEAK

LOG AMP

SWEEP DIGITIZER BOARD

VIDEO PROCESSOR BOARD

CRT

p—

1st L.0. SAMPLING.LOOP

2ud L.O. SAMPLING LOOP

SYNTHESIZER #1

SYNTHESIZER #2

INTERFACE BOARD

TRACKING GENERATOR

[N SRS

0/P ATTENUATOR

EXTERNAL AMPLIFIER

1350-2350 MHz VCO

RF MOTHERBOARD

=

CONTROL PROCESSOR BOARD

P

(== Pertorm only it Tracking Generator is installed
v Check operation only: Select different frequencies and amplitudes

Table 4-1

4-3 Blank/4-4

Module Replacement and Calibration Requirements



TABLE 4-2:

Technician:

1. Power Supply:

Power Supply Lines:

+16V, £0.5V

5.2V, +0.05Y

+12V, +0.2V

-12v, +0.5V

+40V, +32V to +45V
Batt Charge: +14.5V at 0.3A
Current Limit: 1.1A to 1.7A
Batt Monitor:

Low: 5.0V, +0.1V

High: 7.5V, 0.1V
Low Voltage Cutoff:
Batt Timer: 10 min * 2 min
Line Interrupt: 2 sec. minimum
External DC: +12V to 30 VDC

(operates)

2. Display:

3. CRT:

Reset to LOGO on Power-up
Grid Display Alignment
Alpha Display

Keyboard Operation
Keyboard Annunciator Adj.
Graticule Intensity

Trace Intensity Adj.

Preset Pots (check only):
Reset Power
Vertical
Width
Interlace
Master Brightness
or (R71012)
Focus
Trace
Graticule
Yoke

A-7550 CALIBRATION RECORD

Para (Step)

S/N:

4-2

11.0V to 11.8YV

4-3

4-4

(1,2,3)
(1,2,3)
(152!3)
(1,2,3)
(1,2,3)
(4)

(5)

(6)

(7)
(10)
(11)
(12,13)
(14)
(2)

(3)

(4)

(5)

(6)

(7)

(8)
(4a-h)
(5)

(7)

(8)
(9,10)
(6)

(6)
(11)
(12)
(12)
(13-22)



TABLE 4-2 (CONTINUED): A-7550 CALIBRATION RECORD a

Technician: S/N:
Para (Step) Value/Checked
4, Oscillator: 4 -5
Frequency: 100 MHz, #2500 Hz (ry
Amplitude: -30 dB, *.1 dBm (2,3
5. RF Control: 4-6
Syn #1
Tune offset cal @ 50.0000 MHz:
oV, *1V (3) e
Tune offset cal @ 50,0999 MHz:
oV, =1V (4

Regenerative divider:

smooth operation (5,6,7) o
Sampler offset: 0 V, 5 mV (-9
VCO:

Low 1imit: 1325 MHz (r2vy
High 1imit: 2390 MHz (13)

VCO Samplier DAC:
Tune offset @ 1350 MHz: OV, #1V (15)
Tune gain @ 2300 MHz: OV, *1V (16)
Sampler Loop/Syn #1 disp. gain:

Centered (20) —
Sampler DAC tune dispersion gain:

Centered {21) e
RF null cal: -45 dBm < RF < -35 dBm (22)

4-6



TABLE 4-2 (CONTINUED):

Technician:

6.

Amplitude:

Auto cal OFF
Receive IF level cal @ -10 dBm:

10.7 MHz
Resolution BW levels
3 MHz
300 kHz
30 kHz
3 kHz
300 Hz
10 dB LOG cal: +0.5 dB
2 dB LOG cal: 0.1 dB
LINEAR: Within 10%
Auto Cal OFF Level: =-10 dB 0.5 d
@ 225 MHz
Auto Cal ON level: =-10 dB +0.5 dB
@ 225 MHz

IF Gain linearity: +2 dB

RF Attenuation linearity 0.5 dB
Sweep flatness: 2 dB

IF filter flatness: *2 dB

Noise floor: =-125 dBm

Sidebands: <65 dBc

Video filter: 300 Hz

Base Line Rise: -70 dBc max, 5 k
Spurious Signal Level

75 Test: level rises €& dB

Tracking Generator (Option):

Tracking Adjust: -3 kHz to +6 kHz

from CF
OQutput level adjust: (-10 dB)
Gen Keys: 0 to -75 dB Atten

750 test display level: Decreases
6 dB

Harmonics less than 20 dBc

Non-harmonics less than 40 dBc

Frequency Deviation (Residual FM):
+100 Hz (RMS PEAK) @ 100 MHz

External Amp: +11.7V, £0.2V

Para (Step)

A-7550 CALIBRATION RECORD

S/N:

Value/Checked

4-7

B

Hz

4-8
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TABLE 4-2 (CONTINUED):

Technician:

8.

9.

4-8

A-7550 CALIBRATION RECORD

S/N:

10.7 MHz Receiver (Option):

Bandpass on RCVR Menu:

Para (Step)

Value/Checked

4-9

FM2

(200 kHz bandpass) (5)
Bandpass on FM1: 15 kHz bandpass (7)
Bandpass on AM1: 6 kHz bandpass
Distortion:

FM2 Audio: 6V p-p, <5%
distortion (10)
FM1: 6V p-p, <3 distortion (11)
AM1 & AM2: <1% distortion (12)
Sensitivity: 10 dB SINAD, -71 dBm

or less (13)
SSB Injection: 1V p-p (14)
Squelch: Audio present (15)
Audio Blanking: Audio present TSR (16)

Quasi-Peak (Option):

TO BE SUPPLIED
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4-2 POWER SUPPLY CALIBRATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 DC Voltmeter--Any
1 Insulated Tuning Tool

1 Battery Load Simulator (IFR Part No.
1003-9801-600)--See Appendix D

1 DC Power Supply--Variable from +10.9V to +30V
Current--5A (Surges to 15A)

FIGURE REFERENCES: Figure 5-7 Power Supply Module
Figure 4-13 Composite and Adjustments

I3
ol o
wl v
I
Y eie
1 ;
l . -
POWER SUPPLY E - <O
s | 'BATTERY LOAD
o=y SIMULATOR

Figure 4-1 Power Supply Calibration Test Setup

STEP PROCEDURE

On units with Serial Numbers 1001 through

1476, the Power Supply lines are most easily
accessed where they connect into the RF Mother-
board. Locate the RF Motherboard in the Bottom
View of Figure 4-13. The Power Supply lines
will be soldered into the RF Motherboard at the
bottom edge.



STEP

PROCEDURE

Power Supply Lines

Test resistance between Power Supply lines and chassis ground as
follows:

Line Pin # of J15003 Resistance

+12V (red) 1,2 >20Q

+5V {(orange) 4,5 >100Q
-12V (yellow) 7 >300Q
+40V (green) 12 >15 KQ

Connect AC power cord to A-7550 and place PWR/OFF/BATT switch to
1 PwRII .

Verify Power Supply output voltage on Power Supply lines as shown
on chart below. If necessary, adjust indicated trimpot to desired
voltage level.

Line Tolerance Adjustment
+16 V (blue) +0.5 V R17068
+12 V (red) 0,2 V R17056
+5.2 V (orange) +0.05 V R17062
-12 V (yellow) +0.5 V None (tracks +12 V line)
+40 V {green) +32 V to +45 V None (tracks +12 V line)

To gain access to the adjustment holes in the
Power Supply, the Receive IF Module must be
moved. Leave hard-wire connections attached
to these modules if they are moved.

INOTE]

The +16V 1ine is only used in the Power Supply.
If other Tines are within tolerance, checking
the +16V 1ine is not necessary.

Batt Charge

Remove bracket covering battery to gain access to battery connec-
tor (J15004). Disconnect J15004 from the battery. Connect the
Battery Load Simulator to J15004 (Figure 4-1). Verify a battery
charge voltage of +14.5V at a 0.3A load. 1If necessary, adjust
R17006 (BATT CHARGE) to desired level,.



STEP

10,

PROCEDURE

ZCAUTIONi

IN STEP 5, DO NOT LEAVE BATTERY LOAD SIMULATOR
SET TO MAXIMUM CURRENT LOAD FOR AN APPRECIABLE
LENGTH OF TIME. A QUICK GLANCE IS ALL THAT IS
NECESSARY. THIS PREVENTS POSSIBLE DAMAGE TO THE
SET.

Current Limit

Set Battery Load Simulator to give a maximum current load. Verify
that battery charge current 1imit is between 1.1A and 1.7A.
Disconnect Battery Load Simulator from J15004.

Batt Monitor (SN 1001 through 1476)

Measure the voltage at the junction of R33009 and trimpot R33008
on the RF motherboard. If the voltage is not +5 V (£0.1 V),
adjust R33007 (BATT REF ADJ) to the desired voltage level.

Measure the voltage at the junction of trimpots R33007 and R33008
on the RF motherboard. If the voltage is not +7.5 V (0.1 V),
adjust R33008 (BATT CAL) to the desired voltage level.

Batt Monitor (SN 1477 and on)

Measure the voltage at pin 4 of U19007 (IC) on the Interface PC
Board. If the voltage is not +5 V (0.1 V), adjust R19029 (BATT
REF ADJ), as necessary, to the desired voltage.

Measure the voltage at pin 8 of U19007 (IC) on the Interface PC
Board. If the voltage is not +7.5 V (£0.1 V), adjust R19030 (BATT
CAL), as necessary, to the desired voltage.

Battery Operation (A1l Units)

Turn set OFF. Disconnect AC power cord from A-7550. Connect
variable DC power supply, set at +14.2 VDC, to J15004 (battery
connector - Figure 4-1). Turn set on to "BATT".

Voltage Display

Select TEST menu on the A-7550. Vary the DC Power Supply in half-
volt increments from +11.5V to +15V., At each increment, select
"E" on the TEST menu to measure battery charging voltage. Verify
that BATT voltage changes for each half-volt increment on CRT.

Low Voltage Cutoff

Stowly decrease DC power supply voltage and verify that the set
turns off between +11.0V and +11.8V,

4-11



STEP

11.

12,

13.

14,

PROCE DURE

INOTE]

On units with Serial Numbers 1477 and on, Power
Supply Tines should be checked at pin 96 on the
Motherboard.

Batt Timer

Increase DC power supply to approximately +14V. Toggle the
PWR/OFF/BATT Switch to "BATT" to turn on the battery power.
Verify battery timer operation by observing that A-7550 shuts off
in 10 minutes (+2 minutes).

Line Interrupt

Disconnect DC power supply. Connect J15004 to battery and connect
AC power to A-7550. Set PWR/OFF/BATT Switch (2) to "PWR".

Remove AC power cord and verify the A-7550 continues to operate
for at least 2 seconds. This is not a critical time period.
Merely verify there is some delay.

External DC

Connect DC power supply, set at +12 to +30 VDC, to DC input con-
nector on A-7550. Set PWR/OFF/BATT Switch (2) to "PWR". Verify
A-7550 operates with +12 to +30 VDC input.



4-3 DISPLAY CALIBRATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D: 1 Insulated Tuning Tool--w/Common Tip

FIGURE REFERENCES: Figure 5-4 Front Panel
Figure 5-5 Keyboard

STEP PROCEDURE

hﬂOTEi

If the CRT display is skewed, rolling or tilted
in the following steps, go to paragraph 4-4, CRT
Calibration.

1. Connect AC power cord to A-7550. Set PWR/OFF/BATT Switch (2) to
“PWR".

2. Reset to LOGO

Verify IFR logo is present on CRT display. Press any key on the
keyboard and verify analyzer grid is present on CRT display or
grid appears within 8 seconds.

3. Grid Display Alignment

Verify grid is correct in size and shape (straight lines and
square corners).

4. Alpha Display

Verify alpha display (letters and numbers) is clear and legible.

5. Keyboard Operation

Verify keyboard controls alpha display.

6. Keyboard Annunciator Adjustment

Verify "beep" 1is audible when keys are pressed. Adjust
ANNUNCIATOR pot on front panel for desired audible Tevel.

7. Graticule Intensity Adjustment

[NGTE)

If the brightness intensity is too low in the

fo11ow1ng steps, %o to step €-8 of Paragraph
-4 to adjust master brightness level.

Verify grid display brightness is variable. Adjust GRATICULE

Intensity Adjust (IA) (13) on front panel for desired brightness
(see NOTE above).
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STEP

4-14

PROCEDURE

Trace Intensity Adjustment

Verify alpha display brightness

Intensity Adjust (IA) (14) on front panel

{see NOTE in Step 7, above).

is variable., Adjust TRACE
for desired brightness



4-4 CRT CALIBRATION

SPECIAL ACCESSORY

EQUIPMENT REQ'D: 1 Insulated Tuning Tool

1 Insulated Hex (0.100) Tuning Tool

FIGURE REFERENCES: Figure 4-13 Composite and Adjustments
Figure 5-£¢ Computron CRT Display Module

P/Jd71001

CRT FILTER BOARD

Figure 4-2 CRT Calibration Test Setup

This procedure is performed only as needed.

STEP PROCEDURE

HIGH VOLTAGES ARE PRESENT ON THE CRT MODULE
DURING OPERATION. DO NOT TOUCH ANY METAL PARTS
ON THE CRT SATELLITE PC BOARD. KEEP HANDS AWAY
FROM METAL CONNECTIONS ON TOP AND BOTTOM OF "

YOKE .

1. Disconnect J71001 on the CRT Filter Board and remove CRT Module

from A-7550.

2. Remove Figure 4-3 from manual. Cut on outside of line as indi-
cated, Carefully center the cut Tine within the white viewing
area of the CRT and, using transparent tape, tape overlay onto
face of the CRT. The dimensions of the cut line are the dimen-
sions of the CRT bezel when the CRT is mounted in the set. The

cut edge of the overlay will
white part of the CRT.

be approximately the same as the

4-15/4-16 Blank






TOP

LEFT SIDE

Figure 4-3 Overlay For CRT Calibration.

TEMPLATE PAGE



- STEP PROCEDURE

iNOTEi

At all times during this procedure, keep the
CRT Module oriented so that the display faces
magnetic North or South. This will keep any
earth magnetic effects from distorting the dis-

play after reinstallation of the mu-metal
shield.

3. Connect J71001 on the CRT Filter Board to P71001. (Fabricating an
extender cable may be necessary.)

4. Preset pots to the following specifications:
A. R71006 (VERT) on CRT Filter Bd. - midrange
B. R71004 (WIDTH) on CRT Filter Bd. - midrange
C. R71005 (INTERLACE) on CRT Filter Bd. - midrange
D. VR103 (VIDEO) on CRT Main Bd. - fully CW

E. VR105 (MASTER BRIGHT) on CRT Main Bd. - midrange
— R71012 (MASTER BRIGHT) is on CRT Filter Bd for later sets.

F. VR200 (FOCUS) on CRT Satellite Bd. - midrange
G. TRACE Intensity Adjust on Front Panel - fully CW
H. GRATICULE Intensity Adjust on Front Panel - fully CW
5. Set PWR/OFF/BATT Switch (2) to "PWR". Wait 30 seconds for warmup.
6. IFR logo should appear, but may be unstable. Adjust VR1O0S
(R71012) (MASTER BRIGHT) until the green background just
disappears.
7. Adjust R71006 (VERT) until the image stops rolling vertically.
Adjust in one direction if image rolls up, adjust in the other
direction if image rolls down. Adjust midway between rolls.

8. Adjust R71004 (WIDTH) until logo covers about 3/4 of screen width.

9. Adjust R71005 (INTERLACE) until the display is stable horizon-
tally.

10. VUsing eyepiece {(jeweler's loupe), adjust R71005 (INTERLACE) until
the lines are evenly spaced in the top center of the border.
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STEP
11.

12.

13.

14,

15.

PROCEDURE -

Press any key on the KEYBOARD (1). The graticules should then be
displayed. Using eyepiece, adjust VR200 (FOCUS) until the let-
tering at the top edge is at its sharpest.

Set TRACE Intensity Adjust (14) and GRATICULE Intensity Adjust
(13) for comfortable viewing.

Observe graticules (horizontal and vertical) to see if the yoke is
properly positioned. If both horizontal and vertical graticules
seem to be turned slightly in the same direction, rotate the yoke
as described in Step 14. Otherwise, go to Step 15.

Loosen Phillips-head screw on back of yoke. Carefully cut into
putty on front of tube so wires are not cut or broken. Twist
gently to break the putty bond, holding the yoke to the tube.
Rotate yoke until the center horizontal graticule 1line is per-
fectly horizontal. Tighten Phillips-head screw.

NoTE)

There are eight evenly-spaced square magnets
at the front of the deflection yoke. One edge
of the magnets is identified with a color code
indicating magnetic strength as follows:

Small White - Weakest
Yellow

Green

Red

Blue

Large White - Strongest

The magnets should not need adjustment unless
they have been moved or if the yoke and/or CRT
have been replaced,.

The magnets affect the display as shown in
Figures 4-4 and 4-6. Avoid rotating magnets
unless abnormal effects result, as shown in
Figures 4-4 and 4-6.

If alignment cannot be accomplished, a weaker
or stronger magnet may have to be substituted
for any of the existing magnets.

Rotate each of the corner magnets (see Figure 4-4) in turn, to
square up the corners.
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Figure 4-4 Trapezoidal Adjustments
STEP PROCEDURE
16. There are two black centering tabs toward the back of the yoke
(see Figure 4-5). These center the display.
align the graticules with the furnished overlay.

Adjust the tabs to

— I
r - -

7

Partial View of CRT Neck/Deflection Yoke
Adjust the two side magnets and the two top magnets (see Figure
4-6) to align the sides of the display.

Figure 4-5
17.
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STEP
18.

19,
20.

21.

22,

4-20
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Figure 4-6 Pincushion/Barrel Adjustments
PROCEDURE

If necessary, readjust the black centering tabs.

R71004 (WIDTH) may have to be adjusted to align
the width of the display with the furnished
overlay.

Repeat Steps 13 through 18 until display is aligned.

Install mu-metal shield and observe display. Adjust R71004
(WIDTH) pot and L101 (HEIGHT) coil on CRT Main PC board to align
display. It may also be necessary to adjust the magnets and cen-
tering tabs to align the display. If so, slide the mu-metal off
and make adjustments. Reinstall mu-metal and observe display.

Continue until display is aligned.

If the yoke was rotated in Step 14, apply putty to the front of
the yoke to secure the yoke to the glass tube. Keep the putty
away from the wires in the yoke.

Install CRT Module in set and observe display. If display is
acceptable, this procedure is complete; otherwise, repeat Steps 13

through 21,



——

4-5 REFERENCE OSCILLATOR CALIBRATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 Spectrum Analyzer

1 Frequency Counter

1 RF Signal Generator

1 Power Meter w/Thermistor Mount

FIGURE REFERENCES: Figure 5-17 Reference 0Oscillator Module
Figure 4-13 Composite and Adjustments
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Figure 4-7 Reference Oscillator Calibration Test Setup
STEP PROCEDURE
1. Frequency
Using Frequency Counter, measure the reference frequency at CAL
OUT Connector on A-7550. Verify frequency is 100 MHz (+ 2500 Hz)

at room temperature. Adjust L47002 (REF FREQ) on Reference
Oscillator module.



STEP

PROCEDURE
Amplitude

Disconnect Frequency Counter. Set RF Signal! Generator to 100 MH:z
at -30 dBm and verify level with Power Meter. Connect RF Signal
Generator to an external Spectrum Analyzer and note signal level.

Disconnect RF Signal Generator. Then, using the same coax cable
used in Step 2, connect CAL OUT (9) to external Spectrum Analyzer.
Verify signal level is the same as noted in Step 2 (£0.1 dB). 1If
necessary, adjust R47023 (CAL ADJ) on Reference Oscillator Module.

ZNOTQ

Reference Frequency and CAL ADJ interact, some-
times as much as 2 dB and/or 500 kHz. Repeat
Step 1 after adjusting R47023 or L47002.



L

4-6

RF CONTROL CALIBRATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

FIGURE REFERENCES:

STEP

1 Oscilloscope

1 DC Power Supply

1 Digital Voltmeter

1 Tune Control Pot--Appendix D

1 Spectrum Analyzer

Figure 4-8 RF Control

PROCEDURE

Figure 4-13 Composite and Adjustments
, )
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0SCILLOSCOPE i i i ANALYZER
L 1 1 ! )
J b ——r
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TO J29004 = TO J39005 ,I’

Calibration Test Setup

Connect test equipment (Figure 4-8) and AC power cord to A-7550.

Place PWR/OFF/BATT Switch (2) to "PWR".

Set SCAN WIDTH to O kHz/DIV and center frequency to 50.0000 MHz.

(Press: | RF| 50. [ENTER |)
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STEP

4-24

PROCEDURE

Syn. #1 Tune Offset

Verify 0 VDC (1 V) is present at TP23001 on Synthesizer #1 module
If necessary, adjust R19047 (SYN #1 OFFSET) (R19013 on Serial
Numbers 1477 and on) on Interface Board to desired voltage level.

Syn. #1 Tune Gain

Select 50.0999 MHz as center frequency. (Press: RF 50.0999

ENTER ). Verify O V (1 V) at TP23001. 1If necessary, adjust
R19043 (SYN #1 GAIN) (R19007 on SN 1477 and on) on Interface

Board to desired voltage level.

Regenerative Divider

Remove jumper from JTB30001 on 1st L.0. Sampling Loop Module.
Disconnect coax #11 from J29004 on 1lst L.0. Sampiing Loop Module.
Put a tee on J29004 and connect coax #11 on one side of tee.
Connect Tune Control Pot to other side of tee.

Connect an external Spectrum Analyzer to J39005 on 1350-2350 MHz

VCO Module. (Disconnect coax #13 from J39005 if Tracking

Generator option is installed.) Manually tune the VCO from 1325

to 2450 MHz with the Tune Control Pot to verify manual control of .
the VCO frequency.

Connect an Oscilloscope to TP30003 on the 1st L.0O. Sampling Loop
module. While manually tuning the VCO between 1325 MHz and 2450
MHz, verify a smooth voltage change on the Oscilloscope (i.e., -2
to -4 V). If necessary, adjust R30033 (DIVIDER TUNE GAIN) on 1st
LO Sampling Loop Module to desired voltage level (i.e., -2 to

-4 V),

On some sets, TP30003 is not accessible through
the top of the 1lst L.0. Sampling Loop module.

A test wire (insulated, 22 AWG) must be soldered
to TP30003 after removing and disassembling the
module. The test wire may then be fed through
one of the adjustment holes for this cal pro-
cedure. The test wire must be removed after
this procedure is completed.

Sampler Offset

Manually tune the VCO for a 1500 MHz signal display on the

external Spectrum Analyzer. Disconnect external Spectrum Analyzer

from J39005, and connect it to J29005 on the 1lst L.0. Sampling

Loop module. Adjust external Spectrum Analyzer until signal is T
centered on 0 MHz with 5 MHz/DIV. Adjust Tune Control Pot until

the tallest spurs are within 5 MHz from the signal center.



STEP

10.

11.

12.

13.

14,

15.

16.

PROCEDURE

Using digital voltmeter, measure DC voltage at TP30004 on 1lst L.O.
Sampling Loop Module. If the voltage is not O VDC (%5 mV), adjust
R30070 (SAMPLER OFFSET) to the desired voltage level.

Disconnect external Spectrum Analyzer from J29005 and connect it
to J39005 on the 1350-2350 MHz VCO Module. Connect coax #12 to
J29005., Disconnect tee from J29004 and connect coax #11 to
J29004. Install jumper on JTB30001.

HEREON, DO NOT ALLOW THE DC POWER SUPPLY TO
EXCEED +5 VvDC. IT SHOULD BE SET TO O VDC BEFORE
CONNECTING TO J29002.

Low Limit Cal

Disconnect coax #18 from J29002 on the 1lst L.0. Sampling Loop
Module. Connect Tune Control Pot to J29002 for manual tuning.
Verify manual control from 1325 MHz to 2450 MHz as seen on
external Spectrum Analyzer.

Manually tune VCO below 1350 MHz as displayed on the external
Spectrum Analyzer. Adjust R30049 (LOW LIMIT) on the 1lst L.O.
Sampling Loop Module to stop VCO frequency at 1325 MHz.

High Limit Cal

Manually tune the VCO above 2350 MHz as displayed on the external
Spectrum Analyzer. Adjust R30045 (HIGH LIMIT) on the 1st L.O.
Sampling Loop module to stop VCO frequency at 2390 MHz.

Sampler DAC Tune Offset

Disconnect Tune Control Pot from J29002. Connect coax #18 to
J29002. Set SCAN WIDTH to O kHz/DIV and set 0.0050 MHz center
frequency on A-7550 (Press: RF 0 ENTER ).

Verify 1350 MHz VCO frequency as read on external Spectrum
Analyzer. Verify voltage on TP30007 on 1st L.0. Sampling Loop
module is OV (+¥1V). If necessary, adjust R19051 (SAMPLER OFFSET)
(R19009 on SN 1477 and on) on the Interface PC Board, to desired
voltage level,

Sampler DAC Tune Gain

Select 950.0 MHz center frequency on A-7550. Verify VCO frequency
as read on external Spectrum Analyzer is 2300 MHz. Verify voltage
at TP30007 is OV {+1V). 1If necessary, adjust R19049 (SAMPLER
GAIN) (R19005 on SN 1477 and on) on the Interface PC Board.
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STEP
17.

18.

19.

20,

21.

22.

4-26

PROCEDURE
Repeat Steps 15 and 16 and verify voltage at TP30007 is OV (+1V).

Disconnect External Spectrum Analyzer from J39005 and connect coax
#13 (if Tracking Generator is installed) to J39005.

Sampler Loop/SYN #1 Dispersion Gain

Connect COAX from CAL OUT to ANALYZER INPUT. Press key sequence:
RF ENTER to select full scan operation.

Reset SCANWIDTH to 500 kHz/DIV and adjust R19068 (R19022 for S/N
1477 and on), SYN #1 SWEEP GAIN, to center 500 MHz signal (+1.25
minor divisions) of center graticule. Step down scanwidth to

verify 500 MHz signal stays within 1.25 minor divisions of center

frequency division.
iNOTﬂ

T32023 (SWEEP RAMP ADJ) on Sweep Digitizer PC
Board may require adjustment if R19068 (R19022
on SN 1477 and on) cannot supply the necessary

Reset the unit to full scan (Press: RF ENTER). If necessary,

adjust R19066 (SAMPLER SWEEP GAIN) (R19024 on SN 1477 and on) on
Interface PC Board until there is one 100 MHz harmonic/DIV aligned —
on each major division. The 1000 MHz harmonic should be aligned

with the right-most graticule.

RE_Null Cal

Disconnect CAL OUT (9) from ANALYZER INPUT (10). Select zero
Frequency Mode (Press: RF O ENTER) and zero SCAN WIDTH (O
kHz/DIV). Remove COAX #34 from J41005 on the Receive IF Module.
Connect an External Spectrum Analyzer to J41005. Verify the 189.3
MHz signal level is between -35 and -45 dBm. If necessary, adjust
R44002 (1350 MHz NULL #1) and R44003 (1350 MHz NULL #2) in the
Receive IF module. Connect Coax #34 to J41005 when finished.



4-7 AMPLITUDE CALIBRATION

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 RF Signal Generator
1 Spectrum Analyzer
1 Power Meter w/Thermistor Mount

FIGURE REFERENCES: Figure 4-13 Composite and Adjustments
Figure 5-15 Interface PC Board
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Figure 4-9 Amplitude Calibration Test Setup

STEP PROCEDURE
1. Auto Cal OFF

Jumper together the two posts of JTB19001 on the Interface PC
Board to disable Auto-Cal.

2. Connect AC power cord to A-7550. Set PWR/OFF/BATT Switch (2) to
nPwRﬂ.

3. Set the following CRT values:

Center Frequency ..... 225.0000 MHz
SCAN WIDTH ........... 0

- RES BW ......ciieinann 3 MHz
RF ATTEN ............. 30 dB
2 dB/10 dB/LIN ....... 2 dB LOG
FILTERS menu ......... None
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STEP

10.

11.

PROCE DURE

Connect RF Signal Generator to a power meter and set RF Signal
Generator output to 10.7 MHz at -10 dBm. Disconnect power meter
and connect external Spectrum Analyzer, set at 10.7 MHz center
frequency and 2 dB/DIV, to output of RF Signal Generator. Note or
store the calibrated signal Tlevel.

Receive IF Level Cal

Disconnect coax #5 from J41008 on the Receive IF Module. Connect
an external Spectrum Analyzer to coax #5. Connect RF Signal
Generator, set to 225 MHz at -10 dBm as calibrated on a power
meter, to ANALYZER INPUT (10) on A-7550. Verify signal is 10.7
MHz at -10 dBm to -14 dBm. (Signal level may be as low as -14
dBm, if the remainder of the steps in this procedure are to be
accomplished.) If necessary, adjust R42029 (IF GAIN ADJ) in
Receive IF module to set level.

3 _MHz BW

Connect coax #5 to J41008. Disconnect coax #6 from J26003 on LOG
AMP module. Connect an external Spectrum Analyzer to coax #6.
Verify signal is 10.7 MHz at -10 dBm, *0.5 dB. 1If necessary,
adjust R22020 (IF LEVEL GAIN) on Analyzer IF module to desired
signal level. Connect coax #6 on Log Amp.

Press SCANWIDTH pushbutton (up) until scanwidth setting is 2
kHz/DIV. Select the 3 MHz B/W again. Note, or store in memory,
the trace level on the CRT display.

300 kHz BW

Select 300 kHz RES BW., Verify trace level is identical to Note in
Step 7. If necessary, adjust R22015 (300 kHz LEVEL ADJ) on
Analyzer IF module to desired level.,

30 kHz BW

Select 30 kHz RES BW. Verify trace level is the same as noted in
Step 7. If necessary, adjust R22031 (30 kHz LEVEL ADJ) on
Analyzer IF module to desired level.

3 kHz BW

Select 3 kHz RES BW. Verify trace level is the same as noted in
Step 7. If necessary, adjust R22052 (3 kHz LEVEL ADJ) on Analyzer
IF module to desired level.

300 _Hz BW
Select 300 Hz RES BW. Verify trace level is the same as noted in

Step 7. If necessary, adjust R22074 (300 Hz LEVEL ADJ) on
Analyzer IF module to desired level,



STEP PROCEDURE
12, 10 dB LOG Cal Linearity

Set the following CRT values:

Center FreqUencCy ..v.oiieeeeeeenensn 225 MHz
SCAN WIDTH ...t iitatennenean 5 kHz/DIV
RES BW .. ittt i ii i 3 kHz

RFE ATTEN ittt ittt tianenn. 30 dB

IF GAIN .ttt it iiiannn 0

2 dB/10 dB/LIN ..ttt nnns 10 dB LOG
FILTERS Menu ....cieiiiiiennennnnn None

13. Set RF Signal Generator to 225 MHz at -70 dBm. Connect RF Signal
Generator to ANALYZER INPUT Connector. Verify -70 dBm (+0.5 dB)
on the CRT. 1If necessary, adjust R26151 (10 dB OFFSET) on the Log
Amp module to the desired level.

14. Recalibrate RF Signal Generator to 225 MHz at -10 dBm. Verify -10
dBm (x0.5 dB) on the CRT. If necessary, adjust R26161 (10 dB
GAIN) on the Log Amp module to desired level. If adjustment was
necessary, repeat Steps 13 and 14.

15. Recalibrate RF Signal Generator to 225 MHz at 0 dBm. Verify the
signal is within 0.5 dB from the top of the screen display. If
necessary, adjust R26066 (REF LINE COMPRESSOR) on the Log Amp
Module. If adjustment was necessary, repeat Steps 13 and 14.

16. Recalibrate RF Signal Generator to -60 dBm, -50 dBm and -40 dBm.
If the corresponding levels on the CRT are within 0.5 dB, go to
Step 18, If not, continue at Step 17.

17. Recalibrate RF Signal Generator to -50 dBm. Observe the error on
the CRT. 1If necessary, adjust R26097 (LOG LINEARITY LOW) on the
Log Amp Module for twice the error shown. Repeat Steps 13 and
14.

18. Recalibrate RF Signal Generator to -20 dBm, -30 dBm and -40 dBm.
If the corresponding tevels on the CRT are within 0.5 dB, go to
Step 20. If not, continue at Step 19.

19. Recalibrate RF Signal Generator to -30 dBm. Observe the error on
the CRT. 1If necessary, adjust R26074 (LOG LINEARITY HIGH) on the
Log Amp Module for twice the error shown. Repeat Steps 13 and
14.

20. Step RF Signal Generator in 10 dB increments from -70 dBm to O

dBm. Verify at each increment that each corresponding lTevel on
the CRT agrees within 0.5 dB.
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STEP

21.

22,

23.

24,

25.

26 .
27.

28.

29.

4-30

PROCEDURE

2 dB LOG Cal Linearity

Select 2 dB LOG on 2 dB/10 dB/LIN scate. Recalibrate RF Signal
Generator to -10 dBm. Verify a -10 dBm (0.5 dB) level on the
CRT. If necessary, adjust R26156 (2 dB OFFSET) on the Log Amp
Module to desired level.

Recalibrate RF Signal Generator to 0 dBm. Verify a 0 dBm (+0.5
dB) level on the CRT. If necessary, adjust R26159 (2 dB GAIN) on
the Log Amp Module to desired level.

Repeat Steps 21 and 22 and verify levels are within 0.5 dB of
corresponding inputs.

LINEAR

Select LIN on 2 dB/10 dB/LIN scale. Recalibrate RF Signal genera-
tor to 0 dBm. Verify the top graticule on the CRT agrees with
input. If necessary, adjust R26123 (LINEARITY GAIN ADJUST) on the
Log Amp Module to desired level.

Disconnect RF Signal Generator. Verify the base line on the CRT
is on the bottom graticule. 1If necessary, adjust R26195 (LINEAR
OFFSET) on the Log Amp Module to desired level. -

R26195 (LINEAR OFFSET) is only installed on Log
Amp PC Board 7010-5337-100.

Repeat Steps 24 and 25 and verify LIN calibration is within 10%.

Repeat 2 dB LOG CAL Linearity (Steps 21 through 23) before Step
28.

Set RF Signal Generator to 225 MHz, -10 dBm, and check level with
the Power Meter. Reset the following CRT values:

Center FrequeNnCyY .v.voeveereeenoenneans 225.0 MHz
SCAN WIDTH L. iieeenennneennans 2 kHz/DIV
RES BUH ittt ittt ti ittt i teennennns 3 MHz

RE ATTEN ittt ittt ittt nnnnenns 30 dB

IF GAIN ..ttt ittt ittt eeenannnns 0

2 dB/10 dB/LIN ..ttt iiiiinannnn 2 dB

Auto Cal QOFF Level

Verify trace on CRT is at -10 dB level (+0.5 dB). If trace is
more than 0.5 dB off, restart the calibration procedure from Step
3. —.



STEP

30.

31.

32.

33.

PROCEDURE
Auto Cal ON Level

Remove shorting jumper from JTB19001 on the Interface PC Board to
enable Auto Cal. Set PWR/OFF/BATT Switch (2) OFF, then back to
PWR to cycle the Auto Cal. Verify trace level on CRT of -10 dB.
If necessary, adjust R43010 (AUTO CAL LEVEL) in Receive IF Module
to desired level. If adjustment was made, set PWR/OFF/BATT Switch

(2) OFF, then back to PWR. Repeat this step until trace stays at
-10 dB after power cycle.

Reset the following CRT values:

Center FreqUeENCY ..iieitninneennsnaens 225 MHz
SCAN WIDTH ...t ittt nnnnas 2 kHz/DIV
RES BW .. iiiiiii it it tiiinensooaaanns 3 kHz

RE ATTEN . it ittt ittt i s et aananas 30 dB

IF GAIN (it ittt ietiaetenannnnnnnaan 0

FILTERS Menu ...ttt cainnannanns none

2 dB/10 dB/LIN ... ¢ i ennn 10 dB

IF Gain Linearity

Set the RF Signal Generator to 225 MHz at -10 dBm, and check level
with Power Meter. Connect RF Signal Generator to ANALYZER INPUT
(10) to verify tolerance is met for values shown in Table 4-3.
Measure from trace to first graticule down from top.

RF Signal A-7550

Generator (dBm) 1F_GAIN (dB) Tolerance Actual
-10 0 +2 dB o
-20 10 £2 d8
-30 20 2 dB

Table 4-3 IF GAIN Linearity

RF Attenuation Linearity

Select 0 IF GAIN and 0 RF ATTEN. Check RF Signal Generator levels
with a Power Meter and make settings as shown in Table 4-4.
Measure tolerance from 3rd graticule down from top. [If check
fails, repair or replace 0-60 dB Input Attenuator.
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STEP

34.

35.

36.

37.

PROCEDURE

RF Signal A-7550
Generator (dBm) RF_ATTEN (dB) Tolerance* Actual
-60 0 £0.5 dB
-50 10 +0.5 d8
-40 20 +0.5 dB
-30 30 £0.5 dB T
-20 40 +1.0 dB
-10 50 £1.0d8  ______
0 60 +1.5 dB

*Tolerance is cumulative at each stage of the Attenuator up
to 1.5 dB total.

Table 4-5 RF Attenuation Linearity

Reset the following CRT values:

Center FreqUBNCY & .vuiieeeeereneencnaes 500 MHz
SCAN WIDTH ...ttt ittt nnnnans 100 MHz/DIV
RES BUW ittt ittt ittt e innsonananana 3 MHz

RE ATTEN . ittt it iitietennecanoanannaann 30 dB

O © 7 1 0

SWEEP RATE ittt iiitiiineoenneeanenns 20 mSec

2 dB/10 dB/LIN ..ttt ittt nnaenns 2 dB

Sweep Flatness

Step RF Signal generator from 100 kHz to 999 MHz in 50 MHz incre-
ments. At each increment, verify a -10 dBm output level with a
power meter and then verify A-7550 reads within 2 dB of level.

Reset the following CRT values:

SCAN WIDTH ...ttt ieaesnananns 1 kHz/DIV
RES BW ittt ittt it iieretnnreoncnannns 300 kHz

RE ATTEN . ittt ittt i isennnananens 30 dB

I L 0

Center FrequenCy . ...ieeiieaneeeannnns 100.005 MH:z

IF Filter Flatness

Set RF Signal Generator to 100.005 MHz at -5 dBm. Connect RF
Signal Generator into A-7550 and note, or save, level. Change
A-7550 to 100.004 MHz center frequency. Press Slow Scan (-1
step). Verify level is the same (2 dB), as previously noted. If
check fails, repair or replace Receive IF Module.



a STEP PROCEDURE

38. Noise Floor

Reset the following CRT values:

ScanwWidth ittt it et enenmanns 1 kHz/DIV
Center FreqUENnCyY ...uiiieeirieeeennnnnnna 225 MHz
RES BW ittt ittt it ittt teeennnnn 300 Hz
MODE Menu ...ttt ienneeancnnn Average
RE ATTEN .t iii ittt ittt ittt eensooeennnns 0 dB
Video Filter ...ttt ieennnnnns 300 Hz

Disconnect RF Signal Generator. Verify the trace baseline on the
CRT is lower than -125 dBm by raising IF Gain. When check is
complete, return IF Gain to O.

3¢. Sidebands

Connect CAL OUT (9) to ANALYZER INPUT (10). Reset the following

CRT values:
Center Frequency ... .uiieitnernnnnnannn 100 MHz
SCAN WIDTH ...ttt rencnsonnnnes 10 kHz/DIV
RES BW ..ttt iniiinnnanecssecnanncnans 3 kHz

Verify sidebands, at five times the resolution BW, are more than
65 dB below the carrier.

40, Video Filter

Disconnect CAL OUT (9) from ANALYZER INPUT (10). Set RF Signal
Generator to 100 MHz at -10 dBm, and check level with a Power
Meter. Modulate the Generator signal with a 1 kHz signal to 80%
AM.

41. Connect RF Signal Generator into ANALYZER INPUT Connector. Reset
the following CRT values:

Center Frequencty .c.vieeeeescesnnnncnsss 100 MHz
SCAN WIDTH (i iiieneriaraonasesanoanaans 0

RES BU .. ifveeeenioonnoncasnnsasennonscsns 3 MHz

2 dB/10 dB/LIN ...ttt iiieeeaennnans LIN
FILTERS MeNU .. eeetecoesnsasonsanaanca None

RE ATTEN ittt iineeeonnsssonanoanssnsa 30 dB

42. Reset the following CRT value:

FILTERS Menu ......iieceenncannoonansas 300 Hz
Verify an approximate 60% drop in detected modulation. If no drop

— is detected in the video, repair the 300 Hz filter in the Log Amp
Module.
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43.

A4,

45,
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PROCEDURE

Base Line Rise

Set RF Signal Generator to 50 MHz at 0 dBm, with no modulation.
Reset the following CRT values:

Center FrequencCy .....iciiveeennnannonan 50 MHz
SCAN WIDTH .. .u.iiiiiiiiiiens. s e 1 kHz/DIV
RES BW . ittt ittt titenatanenanannns 300 Hz
g N 1 30 dB
FILTERS Menu ....iiiviiiiiniiieneannnns 300 Hz

Vary the RF Signal Generator frequency slowly across the 50 MHz
point. Verify the base l1ine floor at 5 kHz is not greater than
-70 dBc.

Spurious Signal at 100 MHz

Set RF Signal Generator to 100 MHz at O dBm. Reset the following
CRT values:

Center FrequeNnCy . ..ooveeeneeenensonnns 100 MHz

SCAN WIDTH ..ottt iirieennennneannsas 20 kHz/DIV
Record the level of the spurious signal, if any, about 30 kH:z
above 100 MHz on the CRT.
75Q Test

Select 75Q on the SETUP menu. Verify signal level on the CRT
rises 6 dB. When test is complete, select 50Q on the SETUP menu.



4-8 TRACKING GENERATOR CALIBRATION (OPTION)

PREREQUISITE: RF Control Calibration (paragraph 4-5)
Amplitude Calibration (paragraph 4-6)

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

1 Boonton Modulation Meter
1 Spectrum Analyzer
1 Frequency Counter

FIGURE REFERENCES: Figure 4-13 Composite and Adjustments
Figure 5-24 Generate Module

g j ( mooooo /E C o] )
2“1 —
MODULATION FREQUENCY ¢ | sPECTAM
METER i1 | ANALYZER
®=mmm | 9
i
\_ E?J - Y, /1 N\ JI_)
e I S - R OW S S S e l_______---J

Figure 4-10 Tracking Generator Calibration Test Setup
STEP PROCEDURE

1. Set the following CRT values:

SETUP Menu ...t iniirencnscnanannneens 5 GEN 1
Center Frequency ....i.iiieeeceeenecaannns 1.0000 MHz
SCAN WIDTH L.ttt it inteenneronannn 0

GEN il ittt ittt it iea et -20 dBm
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STEP

10.

4-36

PROCEDURE

Using a frequency counter, verify the range of TRACKING ADJUST (8)
on the front panel is at least -3 kHz and +6 kHz from the selected
RF Frequency. When test is complete, return generate frequency to
the selected frequency. Disconnect frequency counter.

Reset the following CRT values:

SETUP MENU 4ttt ittt teeenceennneennnn GEN 1, 50Q, dBm
Center Frequency ....iiiieeinnieeeaenens 500 MHz

SCAN WIDTH ..ttt ittt tirenennannnn 100 MHz/DIV

RES BW i i ittt ittt ieeeeneeenennnennnas 3 MHz

RE ATTEN ottt ittt teeeennaaeanens 30 dB

GEN ittt ittt ittt ittt ntenerseenannannans -10 dB

2 dB/10 dB/LIN ...ttt iiiinnneneanans 2 dB LOG

Connect A-7550, GENERATE OUTPUT (7) to A-7550 ANALYZER INPUT.
Verify generate output lTevel on display is centered on -10 dB
graticule. If necessary, adjust R51022 (OUTPUT LEVEL ADJ) on
Generate Module to desired level.

Reset the following CRT values:

S N 1 0 dB
GEN it i i i i it i it e i e e 0 dB

Verify 0 dB attenuation. Then, using GEN keys, step output
attenuation from 0 to -75 dB. Verify that output level is within
2 dB of each selection. Step output attenuation up to 10 dB (-10
dB Gen Output).

Select 758% on SETUP menu. Verify IF Gain increases 6 dB and
generator display level decreases 6 dB. Select 502 on the SETUP
menu when test is complete. »

Connect an external Spectrum Analyzer to the GENERATE OQUTPUT
(7). Verify that for Generate Output signals at a sweep
rate of 2 Sec/Div, harmonics are lower than 20 dBc and non-
harmonics are lower than 40 dBc.

Reset the following CRT values:

Center Frequency .....uiiinieiieennnnnennns 100 MHz
SCAN WIDTH ..ttt iiiiiiiitnnencnscnsannas 0

Connect modulation meter to A-7550 GENERATE OUTPUT (7). Verify
frequency deviation (Residual FM) <100 Hz (RMS PEAK).

External Amp

If the Generate Option is installed, select "Gen 1" in the SETUP
menu. Verify voltage on EXT AMP Connector (EXT AC) (6) is +11.7
vbe (0.2 V).
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SPECIAL ACCESSORY
EQUIPMENT REQ'D:

FIGURE REFERENCES:

(
SIGNAL
GENERATDR
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OSCILLOSCOPE
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@
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\

Figure 4-11

STEP

1. Remove coax cable from 10.7 MHz Receiver and 10.7 MHz Receiver
Remove 10.7 MHz Receiver PC Board from can.

Module from it
Using extender
not connect co

TO J57003

\--------------------;---

TO TP57002

1 Oscilloscope

1 RF Signal Generator
1 Distortion Analyzer
1 Spectrum Analyzer

Figure 4-13

10.7 MHz RECEIVER CALIBRATION (OPTION)

Composite and Adjustments

Figure 5-25 10.7 MHz Receiver Module

TO J57002

DISTORTION
ANALYZER

L |

.

-
SPECTRUM
ANALYZER

TO TP57001

10.7 MHz Receiver Calibration Test Setup

PROCEDURE

s slot.

board, reinstall 10.7 MHz Receiver PC Board.

axes.




STEP

10.

11.

12,

13.

4-38

PROCEDURE
Set the CRT to the following values:

SCAN WIDTH ittt ittt it tteenannnnnn 0
RCVR Menu ...t ittt noseannoas FM2

Terminate J57003 on 10.7 MHz Receiver PC Board with a 50Q
termination.

Connect RF Signal Generator output, set at 10.7 MHz at -60 dBm, to
J57002.

Connect external Spectrum Analyzer input to TP57001 on 10.7 MHz
Receiver Module. Center external Spectrum Analyzer on 10.7 MH:z

at 50 kHz/DIV. Adjust 200 kHz bandpass for maximum and best shape
using FL58001, FL58003, FL58004 and FL58005.

Connect Oscilloscope to TP58002 on 10.7 MHz Receiver PC Board.
Adjust FL58006 for maximum AGC as shown on Oscilloscope.

Select "FM1" in RCVR menu. Set external Spectrum Analyzer to 5
kHz/DIV. Adjust 15 kHz bandpass for maximum and best shape using
c58029, €58030, C58034 and C58035.

Select "AM1" in RCVR menu. Set external Spectrum Analyzer to 2
kHz/DIV. Adjust 6 kHz bandpass for maximum and best shape using
€58019, C58020, C58024 and C58025. ©Disconnect external Spectrum

Analyzer.

Distortion

Select "FM2" on RCVR menu. Set an RF Signal Generator for 0 dBm
and a 1 kHz tone with 50 kHz deviation.

Connect the Oscilloscope to pin 23 of P57001. Verify audio is
about 6 V peak-to-peak. Disconnect Oscilloscope. Connect
Distortion Analyzer to pin 23 of P57001 using the Distortion Meter
setting. Verify distortion is less than 0.5%. If necessary,
adjust L58019 to Tower distortion level.

Select "FMI" on RCVR menu. Set RF Signal Generator to 5 kHz
deviation. Verify less than 3% distortion.

Set RF Signal Generator to 10.7 MHz at -10 dBm with 50% AM.
Select "AM1" and then "AM2" on RCVR menu and verify less than 1%
distortion for both selections.

Sensitivity

Reset Distortion Analyzer to SINAD setting. Set RF Signal

Generator to 10.7 MHz at -10 dBm with 5 kHz deviation. Select

"FM1" on RCVR menu. Verify 10 dB SINAD is typically -71 dBm or

less. Disconnect Distortion Analyzer. —

P



STEP PROCEDURE

14, SSB Injection
Select "SSB" on RCVR menu. Set RF Signal Generator to 10.7 MHz at
-70 dBm with no modulation. Connect Oscilloscope to pin 23 of
P57001. Adjust R58077 (SSB INJECTION LEVEL) for a 1 V peak-to-
peak beat-frequency level.

15. sSquelch

Rotate SQUELCH Control (5) on A-7550 and verify audio switches on
and off.

16, Audio Blanking
Select "TSR" on RCVR menu and verify audio switches on and off
when SCANWIDTH dis >0 kHz/DIV., Turn off TSR on RCVR menu when
finished with test.

4-39/4-40 Blank






4-10 QUASI-PEAK FILTER CALIBRATION (OPTION)

(To Be Supplied)
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SECTION 5 - TECHNICAL DATA

5-1 GENERAL

This section contains mechanical assemblies, PC Board layouts and
schematics for all modules in the A-7550. The data- sheets are approxi-
mately sequenced in the order of discussion in Section 2 (Theory of
Operation).* An index of all data sheets is contained in paragraph 5-3.

5-2 HOW TO USE SCHEMATICS

To trace coaxial cable conductors from one schematic to another, follow
the procedures outlined in paragraph 5-2-1. To trace conductors for
multiple pin connectors, refer to paragraph 5-2-2.

5-2-1 COAXIAL CABLES

A. Loc§te desired module on the Interconnect Diagram (Figure
5-2).

B. Locate the desired coaxial cable on Interconnect Diagram.
(Coaxial connectors are identified by reference designators
and by a circled number which corresponds to a physically
affixed tag on the coaxial cable.)

C. Follow coaxial cable on Interconnect Drawing to locate oppo-
site end of connector. Note module reference designator on
destination end of coaxial cable.

D. Locate schematic of desired module or index of technical
data in paragraph 5-3.

E. Locate reference designator of coaxial connector and con-
tinue tracing circuit.

5-2-2 MULTIPLE PIN CONNECTORS
A. Locate desired module on Interconnect Diagram (Figure 5-2).

B. Locate desired multiple pin connector on Interconnect
Diagram. Note reference designator of the mating connector.

C. Note module or wire harness on which the connector 1is
mounted or grouped.

D. Locate schematic of desired module on index of technical
data in paragraph 5-3.

* Several multiple page data sheets may be sequenced out of order.

Also, data sheets for optional modules are sequenced numerically after
all standard modules.
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5-3

E. Using module schematic, locate reference designator of con-
nector and corresponding pin number. Continue tracing cir-
cuit.

INDEX OF DATA SHEETS

MODULE PAGE

STANDARD FEATURES

Analyzer IF Module ....ciiiiinnnnrnnnnnnn ettt i ees et 5-15
Attenuator Input Module, 0-60 dB .......cciiiiiiniineeencnnn 5-14
A-7550 System Block Diagram with Coax Numbers

and Signal Flow ..... ettt eeras e e et ettt 5-3
Computron CRT Module ...itiiiiiiiniieeiinnienennneeanonannans 5-10
Control ProcCesSSOr ... .t iiie it innneaessassssnseasansnssnns 5-26
Digital Motherboard ..... ...ttt innrinnsonsansnnss 5-21
Front Panel ...ttt iiiiieenatesesenntsssoseseasenaasaes 5-8
Interconnect ......ciiiiiiiiiiinnnnnn cer e Cessecer e e e 5-4
Interface PC Board ........... et et ee et 5-24
Keyboard ... .t iiiieinenoeeeseeenansosssssesesacanasssaannnans 5-9
Log Amp Module .......... C et i e aa e s e it et ceseann 5-18
LO Sampling Loop Module, lst ....iiiiiiiininiiennennnsnnnns 5-28
LO Sampling Loop Module, 2nd .....iitiiiineiineenencnansnaans 5-32
Power Supply Module ...c.iieiiineeiinienaneesasasansasannsans 5-12
Receive IF Module ...iiuiiiii it iieseenennnesssnnoncnnsnas 5-16
Reference Oscillator Module (3rd LO) ..vviiirinerenenennnns 5-27
RF Motherboard ......ciiiiiiiiiiiitiiienneeeasncensassnnanns 5-5
Sweep Digitizer Module ....iiiiiiiiiiieneeneinnessnnnnnennnns 5-20
Synthesizer #1 ModUTE ..v it iirnniieneeeeetenansasanannsann 5-30
Synthesizer #2 Module ...iiiitiriiiiiieenieeaseoaanacncnnnas 5-31
VCO Module, 1350-2350 MHz ......iiiineiiieneensnanansoanas .. 5-29
Video Processor Module ....iiiinieniieeentnnreesensansensnns 5-22

OPTIONAL FEATURES
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Adapter, 0-75 Ohm, Option 7 ...ttt iinnniennernnnanannsas 5-40
Attenuator, 0/75 dB, Option 2 ...t iiitenanennsnnnnns 5-35
Battery, Option 1 ...ttt ensesnosensnnanonns 5-33
Camera Mount, Option 10 . ... ittt innncnesoncnenensenna 5-42
Carrying Case, Option 1l ... ..ttt nriveennannnns e 5-42
Extender PC Boards, Option 9 ...t ittt teinieenanannns 5-42
External Amplifier Module, 20 dB, Option 3 ......... ..., 5-37
GPIB PC Board Option 5 ...t iiiiiiiirierennenrennaansnseonnns 5-39
Quasi-Peak Filter, Option 8 ...ttt nenenncnnnnas 5-41
Receiver, 10.7 MHz, Option 4 ... .ttt iiineiniineannnonnnas 5-38
RS-232 PC Board, Option 6 ....iiieiiietinrensnoinncsasnnnnns 5-40
Tracking Generator, Option 2 ... ...ttt iionennensnnsnns 5-34
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Ist LO SWEEP




’-§§2 VIDEO
*@ SWEEP

KEYPAD

GPIB

CR
RS-232

{OPT)

SPKR

GEN
QuT

CAL
cuT

id ad L

J6BO1B (OUTPUT BUFFER)
OPTION #2 '

COAX I TEM DPN FROM TO SEGNAL LEVEL
1 45 6042-5382-500 | J11001/J11006 (FRONT PANEL) J34001 (0-60 dB ATTENUATOR) 100 kHz to t GHz ~-120 to 30 dBm
2 46 6042-5382-600 J34002 (0-60 dB ATTENUATOR) J41003 (REC 1F) ! 100 kHz to 1| GHZ -120 +o 30 dBm
3 47 6042-5383-600 | J39003 (VCO) J73001B (REC IF *VIA BUFFER 1350 to 2350 MHz +5 dBm
AMP*)
4 48 6042-5383-500 | J36006 (2ND LO) J41002 (REC |F) ’ 1100.7 to 1160.7 MHz +5 dBm
5 49 6050-0041-450 | J41008 (REC IF} JZ1003 (ANAL IF} OR U57002 10.7 MHz 0 dBm REF
{OPTION #4 10.7 MHz REC)
£6 50 6050-0040-300 | J21002 {(ANAL IF) J25003 (ANAL. LOG AMP) 10,7 MHz 0 dBm REF
* 7 * 6050-0040-250 | J57003 (10.7 MHz REC) OPTION #4 J21003 (ANAL. IF) 10,7 MHz 0 dBM REF
8 51 6050~9900-401 J25002 (LOG AMP) 132003 & J10003/J 10005 VIDEO 0-.8Y (VALID
{SWEEP DIGITIZER/R| PANEL) VIDED)
(ANALOG VIDEO OUT)
9 52 6050-9900-402 | J32002 (SWEEP DIGITIZER) J19005 & J10001/J10004 SWEEP (RAMP) +5 V 50 mS
( INTERFACE/REAR PANEL
(SWEEP OUT))
10 53 6055-0040-800 J39002 (VCO) JT3001A (1ST LO SAMPLING LOOP) 1350 TO 2350 MHz +5 dBm
VIA BUFFER AMP
11 54 6050-0040-950 | J78001 (15T LO SAMPLING LOOP J78001 (VCO) — VIA VGO FIiLTER SLOW TUNE 0 - 20 VOC
12 55 6050-0040-500 | J29005 (1ST LO SAMPLING LOOP 439004 (V¥CO) f FAST TUNE 0 - 5 VDC
%15 B 6042-5382-700 | J50008 (GEN ASSY) OPTION #2 JAB00T (OUTPUT ATTEN) 0=-1000 MHz 0 dBm
OPTION #2 L
16 56 6050~0040-750 | J27004 (SYNTH #2) J36002 (ZND LO) 100.7 TO 160,7 MHz +5 dBm
17 57 6050-0040-200 | J23003 (SYNTH #1) J27003 (SYNTH #2) .2 to 3.099 MHz TTL
18 58 6050-0041-920 | J19006 (INTERFACE) 429002 (15T LO SAMPLING LOOP) COARSE TUNE 0 -5 VvDC
19 59 6050-0041-920 | J19007 (INTERFACE) J23004 (SYNTH #1) COARSE TUNE 0 - 2.5 VOC
20 60 6050~0041-550 J46003 (REF OSC) J&1007 (REC IF) 200 MHz +5 dBm
21 66 6050-0040-700 | J46002 (REF 05C) J36004 (2ND LO) 100 MHz +5 dBm
22 57 6050-0040-200 | J46004 (REF OSC) 429003 (1ST LO SAMPL|NG LOOP) 100 MHz +5 dBm
23 54 6050-0040-950 | J46008 (REF 0SC) J14004 (D1GITAL MOTHER BOARD) 12.5 MHz TTL
24 54 6050-0040-950 | J46007 (REF 0SC) J14003 (DIGITAL MOTHER BOARD) 5 MHz TTL
25 61 6050-0040-250 | J46005 (REF 0SC) J27002 (SYNTH #2) 800 kHz TTL
26 62 6050-0040-350 | J46006 (REF 05C) J23002 (SYNTH #1) 800 kHz TTL
27 REF 6050-0040~550 J36008 (2ND LO) J36009 (2ND LO) 100.7 TO 160.7 MHz -19 dBm
28 REF 6050-1050-850 | J19008 (INTERFACE) SPEAKER {CRT ASSY) DEMOD AUDIO
%29 * 6042-5382-600 | J48002 (OUTPUT ATTEN,) J11002/J11007 (FRONTi PNL ) 0 - 1000 MHz -60 to 0 dBm
(GEN OUT) |
*30 * 6050-0040-950 | J21002 (ANALYZER IF) J62002 (QUASI-PEAK FiLT,) 10.7 MHz 0 dBm REF
OPTION #8 \
%31 * 6050-0041-220 | 462003 (QUASI-PEAK FILT) J25003 (LOG AMP) ‘ 16,7 MHz 0 dBm REF
OPTION #8 .
32 REF 6050-0040-250 | J50002 (GEN ASSY) OPTION #2 J50003 (GEN ASSY) OPTION #2 189.3 MHz -20 dBm
33 REF 6050-0040-250 | J50006 (GEN ASSY) OPTION #2 4 | 450005 (GEN ASSY) OPTION #2 0 - 1000 MHz -30 dBm
34 REF 6050-0040-450 | J41005 (REC (F) Y J41006 (REC 1F) 189.3 MHz INPUT 8 J41003
" 35 REF | 6050-0040-250 | 436005 (2ND LO) J36003 {2ND LO) 1100.7 TO 1160.7 MHz +5 dBm
36 63 6050-0561-300 | J49009 (REF 0SC) J11003/J11008 (FRT PNL) 100 MHz ~30 dBm
i CAL OUTPUT
#37 * 6050~0050-925 | J39005 (VCO) JB8OTA (OUTPUT BUFFER) 1350 TO 2350 MHz +5 dBm
OPTION #2
*3g8 6050-0041-600 | J6BOZA (QUTPUT BUFFER) OPTION #2 J50007 (GEN ASSY) OPTION #2 1350 TO 2350 MHz +5_dBmn
%39 6050-0042-020 | 68028 (QUTPUT BUFFER) OPTION #2 J50004 (GEN ASSY) OPTION #2 1100.7 TO 1160.7 MHz +5 dBm
*40 6050-0051-250 | J36007 (2ZND LO) 1100,7 TO 1160.7 MHz +5 dBm

#COAX NOT USED !F QUASI-PEAK FILTER IS INSTALLED

*COAX USED IF OPTION 1S INSTALLED,

Fiqure 5-1

A-7550 System Block Diagram With

Coax Numbers and Signal Flow
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F
[ NOTE
P/D 6050-9900- 401
SWEEP DIGITIZER REAR PANEL CRT MODULE RECEIVE IF QUASI PEAK FILTER ANALYZER LOG AMP
0000-5314-300 0000-5314-900 0006-5312-300 0000-5311-800 DO0O-5314-100 1.
(32000) (65000} 141000} 162000) @ @ {2s000)
110004 !
J3z2003 10601 ®) /41007 J62Z00Z  J62003 J25003  J25002 E
YIDED — - vIDED 200 MH2 107 MHz 10,7 MHz 107 MHT  VIDEQ
F/O BO50-9900-401 L L L 6050-0041-220 =
=
J10005, @ ! — )
J32002 L ” 410003 J730018
SWEEP [N SWEEP 1350-2350 MHz
F/O 6030-9200-402 ® L
5 | g @1 A 3.
& Ja1002 . —3
2 1100.71-1160.7 MHz o -
2 ) L 6050-0040-350
o oF 4
3 g J41003 141008 -
g @ 100KHz-  10.7 MHz
hy I 107 MHz RECEIVER ANALYZER IF
C g Fan,) L ] 0000-5310-600 @ 0000-5317-000
2 L A {5 7000) 121000}
s 6055-1070-800 @ @
S INTERFACE BUFFER ANMP 12 |0 SAMPLING LOOP 1360-2550 MHz VO 457002 J5TOO3 J2TO03 421002
w CU00-5315-200 0000-5315-500 0C00-5344-&500 &000-5315-600 10.7 MH2 10,7 MHz onan-s0 10.7 MHz  10.7 MHZ 5.
[ 119000} ® (730004) (25000} ® {3g00m 6050-0040-250  — =
< @) [ | 7
8008 JTI001A  PZI0OG(g)d 29006  J2900S [ {@)433004  y39002 6.
DEMOD 1350~ FAST — el FaST 1380 fan
AUDIO = == 2350 MH: e TUNE = 8050-0040-500 — TUNE 2350 MHz = = —~ 7
@ i I — v @ 6042-5382-600 7.
{a)i19005 12008 (g £ $) 29002 VCD FILTER 439003 CUTPUT BUFFER
SWEEP COARSE [ COARSE 5O00-5316-100 1350 - 0000-5016-501
— TUNE = 6050-0041-920 — TUNE (78000) 2350 MHz — {69004}
® @ ® ) NS @
NeoOT 429003 J29004 JTBOM 39004 J39001 J35008 J8301A JeaozA D [€-_>
SOARSE 100 MHz sLOW SLOW sLOW T’ sLow 1350- - - 1360 1350 8.
o TUNE 5050-0040-950 TUNE TUNE= TUNE 2350 MHI ™= 2350MHz 2350 MHz GENERATOR BLOCK GUTPUT ATTENUATOR
H L L 1 e — | 000C-5311-000 0000-5310-201
1"
g 6050-0050-925 (500000 @ @ (48000}
bt o
REFERENCE OSCILLATOR Cj o 2 J50007  Js50008 JAB001 498002
£D00-5311-300 1o i 1350- 01000 MH: 0-1000  0-1000
{46000} @ 2 Cj 2 _ 2350 MHz —  6042-5382-700 T MHz MHz
n 1
! [ —
146004 (@ o ¥ J50004 IE
100 MHz ol G 11007~
§050-0040-200 6050-0P4Z-020— 110,7 MHz
: [ —
196003 @ DIGITAL MOTHERBOARD SYNTHESIZER NO, ! SYNTHESIZER ND.2 2041 O SUMMING LOOP
200 MHz 0000-5314-000 0000-5313-500 0000-5313-300 000G-5314-800
{18000} . 23000) @ ® {27000 . @ {36000) ®
J46007 @ @ 4003 J23004 123003 327003 427004 J36002  JIS006 QUTPUT BUFFER Fam
5 MHz — - 5 MHz COARSE 2=y - - \2-3.099 10071~ — — 100.71-  1100.71- 0000 -5516-800 L.
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'® ®; : i ®; ¥ : @
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12.5 MHz - - 12.5 MHz 800 KHz 800 KHz 100 MHI HOO.?-_L - = HOO0.7- 1100.7-
= §050-0040-250 — — — 1160.7 MHz == E050-0051-250 = 1160.7 MHz 11607 MHz —= FRONT PANEL INFUT ATTENUATOR
) = = = 1 T T 0000-5312-200 0000-5310-100
346006 (g o . urooo) (34000}
800 KHz - JHo07 J1006 @ @
— 6050-0040-3650 JHOBZ  J11601 134001 434002
T @ D-10D0 100KHI 100 KHz— 100 KHz-
J46005 (g fan 7 MHz 1o T=(1)6042-5382-500  — gy 1 GHz
800 KHz - - Jiiooa v i
as §050-0040-250 003
i @ 100 Mhz
J46002( g oy () =
100 MHz — A [
= 6050-0040-700
.
J48008 i
100 MHx AL
L 6050-0581-300

Figure 5-2 Intercor
(D-0000-
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(65000} (41000} . (62000) {25000)
210004 @a) @

—— (@) 10001 @) 141007 J62002  J62003 JE5C03  J25002
[ VIDEQ 200 MHz 107 MMz 10.7 MHz — L 10.7MH:  VIDED
PO 6Q50-9900-401 — L 6050-0041-220 — ——

OPTION (1): RECHARGEABLE BATTERY,

®

OPTION (2): TRACKING GENERATOR
(INCLUDES GEN. BLOCK, OUTPUT
ATTENUATOR, TWO OUTPUT BUFFERS, COAX

!

©

NOTES:
= — = =
o “DDS%‘_%)“““ ﬁf | sTsoots CABLES AND ATTACHING PARTS)
— L SWEEP 1350- 2350 MHz .
F/O 6050-9300-402 @ = [ ] =
e P L‘ 8 OL rrooz [> OPTION (5) OR OPTION (6) MAY BE
l EHE T V100.71-1160.7 MH2 605;3;0%0-:950 INSTALLED, BUT NOT ON THE SAME UNIT.
: TN (O " OPTION (4): 10,7 MHz RECEIVER. (IF
@ JoDKHz- 10,7 Mz W RESEeR YYCTITRT: THIS QPTICON IS NOT INSTALLED, USE COAX
N - 3 0006-5310-600 ®| oveo-sarrooo NO. 5, D/P/N 5050-0041-450 BETWEEN
6055-107 0-800 e 7000) ) @ tz1a0al J41008 AND J21003.)
INTERFACE BUFFER AMP 1# L0 SAMPLING LOOP 1350-2350 MHz VCO ; 457002 JSTDNQ__Q—_@JHOC'B J21002
ooco(;ssgété;zoo oooot;:zol)so—:;m coool;s;réf:c-)eoo ® ooo:}(;;':o-)suu 6050 e 250 T 10.7 MHE 10,7 MHz T v i 10.7 MHz 1047 Wtz T D OPTION (5): GPIB INTERFACE PC BD.
[ | 7
JIBOOB% JT30014 stct)s@dzgooe J25005(§® . £— L&)/39004 439002 , OPTION (6): RS-232 INTERFACE PC BD.
DEMOD 1350~ FAST — FAST 1350~ L Fan W
® . AuDlO e = 2350 MH2 = TUNE = 5050-0040-500 TTUNE  2330MHz .:@ = 6“2—:;%; coo 02 -BECOMES
' o | T - - .
——@4'9005 419005 Jzsoo2 VCO FILTER 439003 QUTPUT BUFFER D J100 ES P56001 WHEN GPIB 15
W SWEEP  COARSE N COARSE 0000-5316-100 1350 6000-5016-80 INSTALLED OR P55001 WHEN R5-232 |S
= TUNE = §050-0041-920 — TUNE {78000} 2350 MHz = (65004) INSTALLED
@ @) ® & & *
19007 128003 .szeom@__@__@ﬂaom P!SOOi@ 239001 Jssoes@-&-_@ JB90IA  J6902A =
wi‘f:i o - 6050-0040-950 Tonr Sone L Tt 23513:17 - - Pacomia za;z::ﬁ; GENERATOR BLOCK GUTPUT ATTENUATOR OPTION (B): QUASI-PEAK FILTER, (IF
5 o [ T T T T Ty 0000-5311-000 0000-5310-201 THIS OPTION 1S NOT INSTALLED, USE COAX
' soso-oho-s2s | _ (50000) ® ® (42000) NO. 6, D/P/N 6050-0040-300 IN PLACE OF
8 3 JB000? 50008 148001 J4BOOZ COAXES 30 AND 3t BETWEEN JZ5003 AND
12 - 1350~ 0-1000 MH2 £-1000 04000@7 J21002.)
g H © _:_ 2350 MHz =T 60325382700 = MHz MHz "=
w | ] e — |
o g #@JWUS‘ PART OF MOTHERBOARD/WIRE HARN, (SEE
605G 0040-200 & sos0-0baz-020 2 ::zg:r-mnz 0000-5315=-300) .
J DIGITAL MOTHERBOARD SYNTHESIZER NO.1 SYNTHESIZER NO.Z 2041 0, SUMMING LOCP I
0000-5314-000 0000-5313-500 0000-5313-300 0000-5314-800
{14000} {23000} (27000} (36000) E:,
@ 24003 J23004  J23003 @ @ JeTOC3  J2?004 @ i
436002 936006 OUTPUT BUFFER
e - @5 MHz COARSE .2-_LS - ﬁ«- @.2-3.099 100.74- 106.71— uoo.nw@ 0000 -5016-80C .
D040-950 — — TUNE 3,099 MHz = 6050-0040-200 > gz 160.7 MHz = V60,7 MHz H60.7 MHz — (63008} £042-5382-600
@i 7 &1 i o1 1@ ®
@ s A DL SAC s = e O
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i 1 T T ocoo(-nsgég;zao ooa?::;%-:mo
S
g
5050-0040-350 ‘%“1002 “.om@%_@@:g:igi_ \;:T(DNOE§@
{L 7 f’.:fm 40:3:::- T®5N2'5392"5°° — 16Hz 18R =
—_ - L] l—_—_‘
605G-0040-250 %moo!
100 MHz
L A L_—
£050-0040-700
Fan W

N
6050-0581-300

Figure 5-2 Interconnect Diagram
(D-0000-5310-000-4})
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A | B ] C | D N E 1 F l G 1 H | J | K N L
—_— el e _—7
TO 13502350 PIS006 . ‘TG R FLOOR
Mhe VCO IEV-QI'—D 33028
GND— E33023 VA RIBACN CABLE ViA RiBRO™ CABLE VIA RIBBON CABLE V1A, 713 ON CABLE ¥1A RIBBOW CABLE |
BICO0L ! To DAGITAL MOTHER B0/ J14002 To /0] 15003 To 1/0/Jie004 TO 1 oz.naooa TO FRONT PANEL £ POINTS
o Moy E3302¢ 433004 J33002 433003 J33004 33005 R
TO 2ad 1O 2 a £33025 ~ov| 1 p—e JSKst;LF\m—-—b J5T001-25 SPARE j SPARE [ 1 E33056 owr on| |
2 e GND — £33024 2| 2 f RECIAR | ¢ [P EazoRT R zde,/l0) 2 J2500|-25 onn| 2 ‘
4y | fav| 3 |—a 558 | 3 |—* Jsoi-26 |3 L/ To6| 3 J2s5001-21 satTon| 3
L_-"_J NG Hav| 4 f— Wjic | 4 e T¢ M3B| 4 J2spal-22,E330068 PR L] 4 5%
F34003 \ YEV | F REC 1048 | 5 ——® EI30E9 * 5 T wsel 5 JETEOON-26,E33805 GNRY 5 |
1 REC 3045 ——»E33027, J33002-2 sy | 6 bt REC204B| & [—PE33028 |6 0w/ 300 G JRSCON-20 *5V| 6
1o O-60d8[ REC eodB £33028 J33002-6 a1 T — 6 KH1.SEL| T % 157001~ 19 - T YD FuT sl T J2sooi-23 TRACE WT| 7 J33001- 20
INPUT 3 REC 1048 E33029 J33008-5 “ | g 100 KHy se| 8 " J5TI00-5 seaRe | B Quasi /PEAR, | 8 Jesooh-24 =y | &
ATTEN 4 GHD| 3 b FM/AM 9 ——® U51001- 1T DATA [ © —+ J2300]-19,-23, J2700:-23, Nl m CRATINT | 9 J33001-12
5k ‘ v g — FMiBW 10 [ Jz1001-2 LA 2| 10 [—WJzT001-25 12000123 wic| 1o FROM AUDIO NOL Ll TR |
pagoos[ GEN 3048 —» F23030, 153002~ 24 el np—> 30KHBw| VT [— j2i001-1 HOSET [ 0 e JzTO0N-T N | 1 To AUDIO VOL JETO0N- 23
_ﬁ_J—— GEN 204B E33631,J33002-20 | R 300v B | 12— J21001-5 urLack | 12— Je3pol-20 N | 2 TO BEEP vOL JIBHOR-3Y
2 GEM 10 dB £33032,033002- 2+ H SYNC| 13 % E33045 IKHz BW| 13— JRI001-3 Larew| 12—+ Je3oai-zs LOCK DEY| 13 SEEDETAL A o pazool FROM BEEP VOL R7I0OI-5
TO OUTPYT ATTEN | 3 N £330%3 wef g AUTO CAL /RGEM | 14— £33048 Cugek| 14— J2T001-21,J23001-17,-2) LOCK LT[ 1 TERE 301 7 GND ~Iv
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NOTES:

1. ALL REF NO'S CARRY AN ASSIGNED
THIS SCHEMATIC
CARRIES THE FOLLOWING:

DESIGNATOR SERIES.

A.  POWER SUPPLY PC BD - 17000 (E.G.,

R1 1S R17001}.

8. LINE RECTIFIER PC BD =16000
IS R16001).

Cs  MECH ASSY - 15000.

(E.C., R1

2. ALL RESISTORS ARE 1/4 W, 5%, TOLERANCE

(UNLESS NOTED).

3. ALL RESISTANCE IS EXPRESSED IN OHMS,

4, ALL CAPACITANCE 1S EXPRESSED IN MICRO-

FARADS (UNLESS SPECIFIED).

Power Supply Module (Sheet 2 of 2)

(D-0000-5313-400-E4)
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NOTES:

2.

3.
4.

ALL REF NOS ARE ASSIGNED TO A
DESIGNATOR SERIES, THIS SCHEMATIC
CARRIES THE FOLLOWING:

A. PC BD ASSY - 24000 (E.G, R1 IS
R24001).
B. MECH ASSY - 23000 (E.G., Pt IS

P23001).

RESISTORS ARE 1/4 W, 5§ TOLERANCE
{UNLESS NOTED),
RESISTANCE IS |N OHMS,

CAPACITANCE IS IN MICROFARADS {UNLESS
NOTED}.

Synthesizer #1 Module
(D-0000-5313-500-B6)
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NOTES:
1.

2.

3

4.

5.

6.

T

ALL REF NOS ARE ASSIGNED TO A
DESIGNATOR SERIES. THIS SCHEMATIC
CARRIES THE FOLLOWING:

A. PC BD ASSY IS 28000 (E.G.
R28001),

B. MECH ASSY IS 27000 (E.G.,
4270013,

DS28001

, R1 1S

J1 18

RESISTORS ARE 1/8 W, 5% TOLERANCE

(UNLESS NOTED}.

RESISTANCE IS EXPRESSED IN OHMS.

WHEN $10/%1 15 LOW, THE SUMMING
OSCILLATOR S SWITCHED TO HIGH RANGE
WHEN THE SYNTHESIZED OSCILLATOR (S

125.0 MHz AND ABOVE.

WHEN +10/%1 1S HIGH THE SUMMING
OSCILLATOR |5 SWITCHED |TO HIGH RANGE
WHEN THE SYNTHESIZED OiCILLATOR 15

150.0 MHz AND ABOVE.

CAPACITANCE 1S EXPRESSED IN
MICROFARADS (UNLESS NOTED).

INDUCTANCE |$ EXPRESSED [N
MICROMENRYS (UNLESS NOTED).
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Figure 5-22 2nd L.O.

NOTES:

1. ALL REF NOS ARE ASSIGNED TO A
DESIGNATOR SERIES. THIS SCHEMATIC
CARRIES THE FOLLOWING:

A, 2ND LO PC BD 5 18000 (E.G., R
IS R18001).

8. 1000 MHz MULTIPLiER PC BD IS
37000 (E.G., R1 IS R37001).

C. 1160 MHz VCOC PC BD 1S 38000
(E.Gs, R1 IS R38001},

D. MECH ASSY IS 36000 (E.G., J1 IS
J36001).

2. RESISTORS ARE 1/8 W, 5% TOLERANCE

‘ (UNLESS NOTED).

3a RESISTANCE 15 IN OHMS,

4. CAPACITANCE 1S IN MICROFARADS (UNLESS
NOTED}.

5 NOT USED.

6. NOT USED.

7. NOT USED.

8. NOT USED.
9. NOT USED.
10. NOT USED,

D INDUCTORS CREATED BY 0,2" OF .22 GA
WIRE.

12."==> MW®R36001 1S INSTALLED AT MECHANICAL
130> 137003 1S STRIFLINE TECHNOLOGY,

Sampiing Loop Module

(D-0000-5314-800-F)
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Figure 5-24

NOTES:

1.

r

3

4.

Option 2: Tracking Generator with 0/75 dB

ALL REF NOS ARE ASSIGNED TO A
DESIGNATOR SERIES. THIS SCHEMATIC
CARRIES THE FOLLOWiING:

A. OSC PC BD 15 6800 (E.G., Rl IS
R68011}.

B. MECH ASSY {S 6900B (E.G., FL1 IS
FL6901B) .

RESISTORS ARE 1/8 W, 10§ TOLERANCE
(UNLESS NOTED)}.

RESISTANCE IS EXPRESSED IN OHMS,

CAPACITANCE 1S EXPRESSED IN MICRO~
FARADS (UNLESS NOTED).

Attenuator (Sheet 3 of 3)
{D-0000-5016-800-A3)
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