No. ESEQO
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

¢ Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

* Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

* When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

* Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if you use an extension cord which does not include a safety
ground terminal.

¢ Be sure to use fuses rated for the voltage in question.

* Do not use this instrument with the case open.
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Safety Summary

* Caution Symbols Used Within this Manual

* Do not place objects on top of this product. Also, do not place flower pots'or other containers
contammg liquid such as chemlcals near thls product

*  When the product has ventilation outléts; do not stick or drop metal or easily flammable ob-
Jects mto the venulatlon outlets. = 2

P T e

. When usmg the product on a cart, fix 1t w1th belts to av01d its drop

x;’

*  When connecting the product to penpheral equ1pment turn the power off.

R

Symbols indicating items requiring caution Wthh are used in this manual are shown below to-
gether with their meaning. - T e ‘

DANGER: Indicates an item where there is a danger of seriotis personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safefy or health.

CAUTION: Indicates an item relating to possible damage to the product or instrament or relat-
ing to arestriction on operation.

+ Safety Marks on the Product

Safétyi2
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The following safety marks can be found on Advantest products._;

"ATTENTION - Refer to manual. "

- DANGER - High voltage.

CAUTION - Risk of electric shock.

@ :  Protective ground (earth) terminal.




* Replacing Parts with Limited Life

The following parts used in the instrument are main paﬁs‘with limited life.
‘Replace the parts listed below after. their expected lifespan has expired.

Safety Summary

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.

There is a p0581b111ty that each product uses dlfferent parts w1th limited life. For more informa-

tion, refer to Chapter 1.

Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LQD panel 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years

* Precautions when Disposing of this Instrument -

When disposing of harmful substances, be sure dispose of them properly with abiding by the

state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other

Items possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic. (excludmg lead in sol

der).

Example: fluorescent tubes, batteries
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Environmental Conditions
This instrument should be only be used in an area which satisfies the following conditions:
+  An‘area free from corrosive gas A
* Anarea away from direct sunlight -~ - - smeme -
* A dust-free area

* An area free from vibrations
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Figure-1 Environmental Conditions
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1.1 How to Use This Manual

1. INTRODUCTION

This chapter explains how to use this manual, and features of this spectrum analyzer.

1.1 How to Use This Manual

INTRODUCTION

SPECIFICATIONS

|

THECRY OF
OPERATION

|

PERFORMANCE
TEST
(CALIBRATION)

|

ADJUSTMENT

|

MAINTENANCE
(TROUBLESHOOTING)

|

REPLACEABLE
MECHANICAL PARTS

|

REPLACEABLE
ELECTRICAL PARTS,
CIRCUIT DIAGRAMS
AND LOCATIONS

This chapter explains how to use this manual, and features
of this spectrum analyzer.

This chapter lists the R3265/3271 specifications an
accessories. -

This chapter describes the operation of spectrum analyzer.

This chapter describes functions and cables necessary to
the performance test for spectrum analyzer, and the method
of performance test.

This chapter describes the method of adjusting the spectrum
analyzer.

This chapter describes the method of troubleshooting the
spectrum analyzer.

This chapter lists the mechanical part table of spectrum
analyzer.

This chapter lists the parts list, circuit diagram, and layout
drawing of specturm analyzer.
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1.2 The R3265/3271 Spectrum Analyzer

1.2 The R3265/3271 Spectrum Analyzer

The R3265/3271 series is a swept-turned spectrum analyzer.with.an analog-to-digital section for
displaying and analyzing data. [t operates in the following frequency, input, and display ranges:

Frequency range : 100Hz to 8.0GHz (R3265)

100Hz to 26.5GHz (R3271)

input range : -140dBm to +30dBm (R3265)

-135dBm to +30dBm (R3271)

Display range : 95dB

In these ranges, the analyzer features a maximum resolution of 10Hz, a residual FM (frequency
modulation) of 3Hz,.p, and a noise sideband of -112dBc/Hz (at 10kHz from the carrier). The analyzer
is equipped with GPIB remote control and a memory card fuction for saving and recalling waveform
data and panel settings.

The anlayzer provides the foliowing additional features:

the ability to sweep over a wide frequency range: from 100Hz to 26.5GHz (for the R3271) or
from 100Hz to 8GHz (for the R3265). The analyzer can also perform a log sweep over the
range from 1kHz to 1GHz.

high-frequency resolution of up to 10Hz, which permits analysis of adjacent signals and
spurious signals at high frequencies.

a precise measurement mode that uses the analyzer’s built-in reference crystal to measure
with 1Hz accuracy signals too weak to measure with a counter.

a memory card that can store waveform and control settings.

the ability to observe directly the electric field strength and the QP (quasi-peak) value.

a digital memory CRT screen that displays signal traces without flickering. Digital memory
also allows marker functions for accurate and easy reading of trace values.

a zero span mode that allows the analyzer to be set to a sweep time of 50us. This is useful
for analyzing wave bursts and modulation.

two independent channels of digital memory for simultaneous display of two traces.
computer-controlled operation using a GPIB command set.
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2.1 R3265 Specifications

2. SPECIFICATIONS

This chapter describes the specifications and accessories for the R3265 and R3271.

2.1 R3265 Specifications

(1) Frequency Characteristics

@ Frequency range

100Hz to 8GHz

Frequency band Higher harmonics degree
100Hz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 8GHz 1

@ Frequency read accuracy
(Start, Stop, Center frequency,
Marker frequency)

+ (Frequency reading X Frequency reference accuracy +
Span X Span accuracy +0.15X% Resolution bandwidth +
10Hz)
Span accuracy (Span > 2MHz) 3%

(Span = 2MHz) 5%

@ Marker frequency counter
Resolution
Accuracy (S/N =25dB)

Delta counter accuracy

1Hz to 1kHz

+ (Marker frequency X Frequency reference accuracy +
5Hz + 1LSD)

* (Afrequency X Frequency reference accuracy + 10Hz
+ 2LSD)

@ Frequency reference accuracy

+2 X 10-8 Cycles/Day
+1 X 10-7 Cycles/Year

@ Freguency stability
Residual FM (Zero span)
Drift
(After 1 hour warm-up)

< 3Hzp.p; /0.1seC -
50kHz < Span < 2MHz, <2.5kHz X Sweep speed (min.) XN
Span<50kHz, < 60Hz X Sweep speed (min.) XN

© Signal purity noise side band

Offset f =2.6GHz f >2.6GHz
1kHz < -100dBe¢/Hz < -35dBc/Hz
10kHz < -110dBec/Hz < -108dBc/Hz
20kHz | < -110dBc/Hz < -108dBc/Hz
100kHz | < -114dBc/Hz < -110dBc/Hz
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2.1 R3265 Specifications

@ Frequency span

Linear span
Range 200Hz to 8GHz, Zero span
Accuracy +3% (Span > 2MHz), +5% (Span=<2MHz)
Logarithmic span
Range 1kHz to 1GHz (1, 2, or 3 decades can be selected)
Accuracy *(10% + Stop frequency X 0.1%)
@ Resolution bandwidth (-3dB)
Range 10Hz to 3MHz, 1, 3, 10 sequence
Accuracy +50% (Resolution bandwidth 10 to 100Hz, Digital IF)
+15% (Resolution bandwidth 100Hz to 1MHz)
+25% (Resolution bandwidth 3MHz, 30Hz)
Note: 30Hz at 25°C +10°C
Selectivity < 15:1 {100Hz to 3MHz)

Bandwidth (6dB)

< 20:1 (30Hz) 5:1 (10 to 100Hz, Digital IF) Nominal
200Hz, 9kHz, 120kHz (based on the CISPR specification)

@ Video bandwidth
Range

1Hz to 3MHz, 1, 3, 10 sequence

(2) Amplitude Range

@ Measurement range

+30dBm to the average indicated noise level

@ Maximum safe input
Average continuous power
(input ATT =10dB)

£30dBm (1W)

DC input 0[V]
@ Display range 10 X 10 div
Logarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear (10% of the reference level)/div
QP logarithm 40dB (5dB/div)
@ Reference level range
Logarithmic -140dBm to +60dBm (0.1dB increments)
Linear 2.2uV to 223V (approx. 1% step of the full scale)

@ Input attenuator range

0 to 70dB (10dB step)
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2.1 R3265 Specifications

{3) Dynamic Range

® Maximum dynamic range
1dB gain compression level
Noise level
Input frequency
Distortion characteristics
Higher harmonics

13508 - 1.55 x f(GHz)dB
130dB - 1.55 x f(GHz)dB

100MHz to 3.6GHz :
10MHz to 3.6GHz

100MHz to 3.6GHz 87dB
10MHz to 3.6GHz 82.5dB
> 3.5GHz 112dB
Tertiary intermodulation
> 200MHz 93dB
> 10MHz 90dB
@ Average display noise level
(Resolution bandwidth 10Hz
(Digital IF), Input attenuator
0dB, Average 20 times)
Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm

1MHz to 3.6GHz

3.5GHz to 8GHz

-{140 - 1.55 x f (GHz)}dBm
-{145 - 1.55 X f (GHz)}dBm (Low noise mode)
-135dBm

@ 1dB gain compression
> 200MHz
> 10MHz

-5dBm (Mixer input level)
-10dBm (Mixer input [evet)

@® Spurious respeonse
Secondary higher
harmonics distortion
Frequency range
100MHz to 3.6GHz
10MHz to 3.6GHz

> 3.5GHz
Tertiary higher harmonics
distortion
Frequency range
200MHz to 3.6GHz
10MHz to 3.6GHz

> 3.5GHz

Image/Multiple/Band external
response

10MHz to 8GHz

Mixer level

-30dBm <-70dBc
-30dBm <-60dBc
-10dBm <-100dBc
Mixer level

-30dBm <-70dBc
-30dBm <-60dBc
-30dBm <-75dBc
< -70dBc

2-3
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Residual response
(No input signal, Input ATT
0dB, 50Q terminate)
1MHz to 3.6GHz < -100dBm
300kHz to 8GHz < -80dBm
(4) Amplitude Accuracy
@® Frequency response
Flatness within the band
(Input ATT 10dB)
100Hz to 3.6GHz +1.5dB
50MHz to 2.6GHz +1.0dB
3.5GHz to 7.5GHz +1.5dB
7.4GHz to 8GHz +1.5dB
Additional error due to band < +0.5dB

switching
Calibration signal as the
reference (Input ATT 10dB)

+3dB (100Hz to 8GHz)

@ Calibration signal accuracy

-10dBm +0.3dBm

@ IF gain error (After self-
calibration)
0dBm to -50dBm
0dBm to -80dBm
@ Scale indication accuracy
(After self calibration)
Logarithmic

Linear
QP mode logarithmic

+0.3dB
+0.7dB

+0.2dB/1dB

+1dB/10dB

+1.5dB/90dB

+ 5% of reference level
+1.0dB/30dB, +2dB/40dB
+1.0dB/40dB (25°C +10°C)

@ Error due to input attenuator
switching
(10dB as the reference;
at 20 to 70 dB)
Frequency range
0to 8 GHz

+1.1dB/10dB step, Maximum 2.0dB

@ Error due to resolution
bandwidth switching
(Resolution bandwidth: 300kHz,
reference; after self-calibration)

100Hz to 3MHz (analog IF) +0.3dB
30Hz (analog IF) +1dB
10Hz to 100Hz (digital IF) +1.5dB
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2.1 R3265 Specifications

@ Pulse quantization error
(In pulse measurement mode,
PRF > 700/Sweep time)
Peak to peak

Logarithmic 1.2dB (Resolution bandwidth < 1MHz)
3dB (Resolution bandwidth = 3MHz)
Linear 4% of the reference level (Resolution bandwidth < 1MHz)
12% of the reference level (Resolution bandwidth = 3MHz)
(6) Sweep
@® Sweep time
Zero span 50us to 1000s, manual sweep
Span =200Hz 20ms to 1000s, manual sweep
Accuracy +3%
@ Trigger Free run, Line, Single, Video, TV-H, TV-V, External

(6) Demodulation

@ Spectrum demodulation
Modulation type
Audio output
Demodulation duration

AM, FM
internal speaker, earphone jack, sound volume adjustable
100ms to 1000s

(7) Input/Output

@ RF input
Connector
Impedance
VSWR
(Frequency setting input
ATT =10 dB)
LO radiation (average)
Frequency setting (0 to
8GHz)

N-type female
50Q (nominal)

< 1.5:1 (=3.6GHz) (nominal)
< 2.0:1 ( > 3.6GHz) (nominal)

< —80dBm typical, input attenuation 10dB
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2.7 R3265 Specifications

@ Calibration signal output
Connector
Frequency
Impedance
Amplitude

BNC female, Front panel

25MHz X (1 % Frequency reference accuracy)
50Q (nominal)

-10dBm +0.3dB

@ 10MHz frequency reference
input/output
Connector
Impedance
Frequency range
Amplitude
Input range

BNC female, Rear panel

50Q (nominal)

10MHz X Frequency reference accuracy
0dBm £ 3dB

-5dBm to +5dBm

@ 21.4MHz IF output
Connector
impedance
Amplitude
3dB bandwidth

BNC female, Rear panel
50Q2 (nominal)

0dBm (Typ) in full scale
= Resolution bandwidth

® 421MHz IF output

Connector
Impedance

Gain, Noise factor, 3dB

bandwidth
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz

BNC female, Rear panel
508 (nominal)

3dB bandwidth | Noise factor Gain
(nominal) (nominal) (nominal)
>15MHz 17dB +6dB
>30MHz 2448 -9dB

@ Video output
Connector
Impedance
(AC connection)
Amplitude (750 terminate)

BNC female, Rear panel
75Q (nominal)

Approx. 1Vp., (Composite video signal)

@ X axis, 2V/n GHz output
Connector
Impedance
X axis output
2V/n GHz

BNC female, Rear panel

1kQ (nominal), DC connection
approx. -5V to +5V

approx. 2V per 1GHz

@ Y axis output
Connector
Impedance
Amplitude

BNC female, Rear panel
220Q (nominal)
approx. 2V in full scale
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2.1 R3265 Specifications

@ Z axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

@ External trigger input

Connector BNC female, Rear panel
impedance 10kQ (nominal), DC connection
Trigger level TTL level
@ Gate input
Connector BNC female, Rear panel
Impedance 10 kQ {nominal)
Sweep stop During low mode at TTL level
Sweep During high mode at TTL level
©® Probe power 4-pin connector, Front panel
Voltage +15V, -15V
Current 150mA each

@ Voice output
(Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 8Q (nominal)
® GPB IEEE-488 bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A

(8)  General Specifications

@® Temperature and humidity
During operation
When stored
Relative Humidity

0°C to 50°C
-20°C to 60°C
85% or below

@ Power source

During 100VAC operation

Voltage
- Power consumption

Frequency

During 220VAC operation
Voltage
Power consumption
Frequency

90V to 132V
400VA at maximum
48Hz to 440Hz

198V to 250V
400VA at maximum
48Hz to 66Hz

@ Weight

22kg (nominal) (Excluding optional blocks, front cover, and

accessories)

@ Dimensions

Approx. 177mm (Height) X 353mm (Width) X 450mm
(Depth) (Excluding the handle, iegs and front cover)

2-7
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2.2 R3271 Specifications

2.2 R3271 Specifications

(1) Frequency Characteristics

@ Frequency range

100Hz to 26.5GHz
18GHz to 60GHz (Using an external mixer; Tuning available
up to 325GHz)

Frequency band Higher harmonics degree
100Hz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 15.4GHz 2
15.2GHz to 23.3GHz 3
23GHz to 26.5GHz 4

@ Frequency read accuracy
(Start, Stop, Center frequency,
- Marker frequency)

* (Frequency read x Frequency reference accuracy + Span
X Span accuracy + 0.15 X Resolution bandwidth +10Hz)
Span accuracy (Span>2MHz) +3%

(Span=2MHz) *5%

@ Marker frequency counter
Resolution
Accuracy (S/N =25dB)

Delta counter accuracy

1Hz to 1kHz

* (Marker frequency X Frequency reference accuracy +
5Hz X N + 1LSD)

+{Delta frequency X Frequency reference accuracy +
10Hz XN +2LSD)

@ Frequency reference accuracy

2 X 10-8 /Day
+1 X 10-7 /Year

@ Frequency stability
Residual FM (Zero span)
Drift
(After 1 hour warm-up)

< 3Hz X Np.p /0.1 sec
50kHz < Span=2MHz;<2.5kHz X Sweep speed (min) XN
Span < 50kHz; < 60Hz X Sweep speed (min) XN

@® Signal purity noise side band

Offset f =2.86GHz f >2.6GHz

1kHz | <-100dBe/Hz | <(-95 +20logN)dBc/Hz

10kHz | <-110dBc/Hz | <(-108 + 20logN)dB¢/Hz

20kHz | <-110dBc/Hz < (-108 + 20logN}dBc/Hz

100kHz | <-114dBc/Hz | <(-110 +20logN)dBc/Hz
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2.2 R3271 Specifications

@ Frequency span
Linear span
Range
Accuracy

Logarithmic span
Range
Accuracy

200Hz to 26.5GHz, Zero span
+3% (Span > 2MHz)
+5% (Spans2MHz)

1kHz to 1GHz (1, 2, or 3 decades can be selected)
+ {10% + Stop frequency X 0.1%)

@ Resolution bandwidth (-3dB)
Range
Accuracy

Selectivity

Bandwidth (6dB)

10Hz to 3MHz; 1, 3, 10 sequence

+50% (Resolution bandwidth 10 to 100Hz, Digital IF)
+15% (Resolution bandwidth 100Hz to 1MHz)

+25% (Resolution bandwidth 3MHz, 30Hz2)

Note: 30Hz at 25°C 10°C

< 15:1 (100Hz to 3MHz)

< 20:1 (30Hz)

5:1 (10 to 100Hz, Digital IF) Nominal

200Hz, SkHz, 120kHz (based on the CISPR specification)

@ Video bandwidth
Range

1Hz to 3MHz; 1, 3, 10 sequence

(2) Amplitude Bandwidth

@ Measurement range

+30dBm to Average indication noise level

@ Maximum safe input
Average continuous power

+30dBm (1W)

(Input ATT =10dB)
DC input 0 [V]
@® Display range 10 X 10 div
Logarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear (10% of the reference level) /division

QP logarithmic

40dB (5dB/div)

@ Reference level range
Logarithmic
Linear

-140dBm to +60dBm (0.1dB step)
2.2uV to 223V (approx. 1% step of the full scale)

@ Input attenuator range

0 to 70 dB (10dB step)
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2.2 R3271 Specifications

(3) Dynamic Range

® Maximum dynamic range
1dB gain compression level
noise level
Input frequency
Distortion characteristics
Higher harmonics

10MHz to 3.6GHz: 130dB ~ 1.55 X f(GHz) dB

10MHz to 3.6GHz 85dB
10MHz > 3.5GHz 110dB
Tertiary intermodulation 90dB
> 10MHz
@ Average indication noise level

(Resolution bandwidth 10Hz

(Digital IF), Input attenuator

0dB, Average 20 times)

Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz to 3.6GHz -{135 - 1.55 X f (GHz)}dBm
3.5GHz to 7.5GHz -130dBm
7.5GHz to 15.4GHz -123dBm
15.2GHz to 23.3GHz -116dBm
23GHz to 26.5GHz -110dBm

@® 1dB gain compression
> 10MHz

-5dBm (Mixer input level)

@® Spurious response
Secondary higher
harmonics distortion
Frequency range
10MHz to 3.6GHz
10MHz > 3.5GHz
Tertiary higher harmonics
distortion
Frequency range
10MHz to 3.6GHz
10MHz > 3.5GHz

Image/Multiple/Band external
response
10MHz to 18GHz
10MHz to 23GHz
10MHz to 26.5Hz

Mixer ievel
-30dBm < -70dBc
-10dBm < -100dBc

Mixer level
-30dBm < -70dBc
-30dBm < -75dBc

< -70dBc
< -60dBc
< -50dBc
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2.2 R3271 Specifications
Residual response
{No input signal, Input ATT
0dB, 50Qterminate)
1MHz to 3.6GHz < -100dBm
300kHz to 26.5GHz < - 80dBm
(4) Amplitude Accuracy
@ Frequency response
Flatness within the band
(Input ATT 10dB)
100Hz to 38.6GHz +1.6dB
50MHz to 2.6GHz +1.0dB
3.5GHz to 7.5GHz +1.5dB
7.4GHz to 15.4GHz +3.5dB
15.4GHz to 23.3GHz +4.0dB
23GHz to 26.5GHz +4.0dB
Additional error due to band +0.5dB

switching
When the calibration signal is
used as the reference

(Input ATT 10dB)

+5dB (100Hz to 26.5GHz)

@ Calibration signal accuracy

-10dB £0.3dBm

@ [F gain error (After self-
calibration)
0dBm to -50dBm
0dBm to -80dBm
@ Scale indication accuracy
(after self-calibration)
Logarithmic

Linear
QP mode logarithmic

+0.3dB
+0.7dB

+0.2dB/1dB

+1dB/10dB

+1.5dB/90dB

+5% of the reference level
+1.0dB/30dB +2dB/40dB
+1.0dB/40dB (25°C +£10°C)

@ Input atienuator
Switching error
(Based on 10dB; in the range
of 20 to 70 dB)
Frequency range
0to 12.4 GHz
12.4t0 18 GHz
18 to 26.5 GHz

+1.1dB/10dB step; Maximum 2.0dB
+1.3dB/10dB step; Maximum 2.5dB
+1.8dB/10dB step; Maximum 3.5dB

@ Resolution bandwidth switching
error
(Resolution bandwidth: 300kHz;
After self calibration)

100Hz to 3MHz: +0.3dB
30Hz :+1dB
10 to 100 Hz (Digital IF) +1.5dB

2-11
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2.2 R3271 Specifications
@ FPulse quantization error
(In pulse measurement mode:
PRF > 700/Sweep time)
Peak to peak
Logarithmic 1.2dB (Resoclution bandwidth < 1MHz)
3dB (Resolution bandwidth = 3MHz)
Linear 4% of the reference level (Resolution bandwidth < 1MHz)
12% of the reference level (Resolution bandwidth = 3MHz)

(6) Sweep
@ Sweep time
Zero span 50us to 1000s, Manual sweep
Span =200Hz 20ms to 1000s, Manual sweep
Accuracy + 3%
@ Trigger Free run, Line, Single, Video, TV-H, TV-V, External

{6) Demodulation

@ Spectrum demodulation

Modulation type AM, FM
Audio output Internal speaker, earphone jack, sound volume adjustable
Demodulation duration 100ms to 1000s

(7}  Input/Output

@® RFinput
Connector N-type, female (can be converted into SMA type)
Impedance 50Q {nominal)
VSWR
(Input ATT =10dB, < 1.5:1 {=3.6GHz) (nominal)
frequency setting) < 2.5:1 ( >3.6GHz) (nominal)
LO radiation (average)
Frequency setting < -80dBm Typ, Input ATT 10dB
0 to 26.5GHz
@ First LO output
Connector SMA, female, Front panel
Impedance 50Q (nominal)
Frequency range 3.921 10 7.921 GHz
Amplitude +5dB or above
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2.2 R3271 Specifications

@ Calibration signal output
Connector
Frequency
Impedance
Amplitude

BNC female, Front panel

25MHz X (1 +Frequency reference accuracy)
500 (nominal)

—-10dBm £ 0.3dB

@ 10MHz frequency reference
input/output
Connector
Impedance
Frequency range
Amplitude
input range

BNC female, Rear panel

50Q (nominal)

10MHz X Frequency reference accuracy
0dBm + 3dB

-5dBm to +5dBm

@® 21.4MHz IF output
Connector
Impedance
Amplitude
3dB bandwidth

BNC female, Rear panel
50Q (nominal)

0dBm (Typ) in full scale
= Resolution bandwidth

@ 421MHz IF output
Connector
Impedance

Gain, Noise factor, 3dB

bandwidth
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz
7.4GHz to 15.4GHz
15.2GHz to 23.3GHz
23GHz to 26.5GHz

BNC female, Rear panel
50Q (nominal)

3dB bandwidth Noise factor Gain
(nominal) {nominal) (nominal)
>15MHz 24dB -5dB
>30MHz 24dB -4dB
>35MHz 30dB -10dB
>40MHz 38dB -18dB
>50MHz 44dB -24dB

@ Video output
Connector
Impedance
(AC connection)
Amplitude (75Q terminate)

BNC female, Rear panel
75Q {nominal)

Approx. 1Vp_p (Composite video signal)

@ X axis, 2V/n GHz output
Connector
Impedance
X axis output
2V/n GHz

BNC female, Rear panel

1k€ (nominal), DC connection
approx. -5V to +5V

approx. 2V per 1GHz

@ Y axis output
Connector
Impedance
Amplitude

BNC female, Rear panel
220Q (nominal)
approx. 2V in full scale

2-13
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2.2 R3271 Specifications

@ <2 axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

@ External trigger input

Connector BNC female, Rear panel

Impedance 10kQ (nominal), DC connection

Trigger level Trigger at the TTL level raise
@ Gate input

Connector BNC female, Rear panel

Impedance 10kQ (nominal)

Sweep stop During low mode at TTL level

Sweep During high mode at TTL level
@ Probe power 4-pin connector, Front panel

Voltage +15V, -15V

Current Max. 150mA each

@ Voice output
(Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 8Q (nominal)
® GPIB IEEE-488, Bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A

(8) General Specifications

@ Temperature and Humidity
During operation
When stored
Relative Humidity

0°C to 50°C
-20°C to 60°C
85% or below

® Power source
During 100VAC operation

Voltage 80V to 132V

Power consumption 400VA at maximum

Frequency 48Hz to 440Hz

During 220VAC operation

Voltage

Power consumption 198V to 250V

Frequency 400VA at maximum
48Hz to 66Hz

@ Weight 22kg (nominal) {(excluding optional blocks, front cover, and

accessories)

@ Dimensions

Approx. 177mm (height) X 353mm (width) X 450mm
(depth) (excluding the handle, legs, and front cover)
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3.1 GENERAL BLOCK DIAGRAMS

(R3271 only)

3. THEORY OF OPERATION

3.1 GENERAL BLOCK DIAGRAMS

Band Slope Gain

IF OUT(Rear)
21. 4Mliz

I Qut(
Front End nd, 3rd Block i i
YTF Ist Mix R3271
ATT
J o to Isolator  LMS Amp gpr 2 Mix BpF drdMix ppy
e S —o—o JD%—%
-70dB T > 1 4. 231z 421, Mz 21 Mllz
~_| | :%z B High Band T T
TN N
e Ext Band
Ext J :
IN O [_;ﬁrwr\
YTO :::]
1 to 801, O - @
2nd Local
1 3. 810Gz 1
i T [
CAL DUT 25MIz
O
Probe Power 10MHz
J\Tune ,L
400Mz
RE1/0 Synthe 80Milz_Clook
YTD IF

Synthe Rear GTH

AL

10Mlz

Digital 1F(FFT)

LogAmp -——j AD

Ramp
Generator
Trigger
Gate

= Y Qut

Data Bus 7

Power Supply
+ 5V

+12v
1 15V
20V
+ 24V
+ 34V

1€ CARD

Key SW

R3265/71 Block Diagran

(AT

Figure 3.1-1 R3265/3271 Block Diagram
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3.2 Front END BLOCK
3.2 Front END BLOCK
3.2.1 Block Diagram
WST-3265RF, WST-3271RF
: YTF Ist Mix
IN |
: ATT Bias T
LPF LPF |
[ 3 — .
: O—0—0© O——0 ©—0—{ % J—0-—0 ©— 1st IF
o—o0  o—0—0" 576Nz I 2GHL | Base Band
; i | (4.2314GHz)
P -0 —O0—0— : To 2nd Conv
1 0 to 70dB ? '
i T - o—(X)—o—> : High Band IF
; AR High Band D (421. 4MHz)
: (3.6 to 26GHz) : To 3rd Conv
E Iso Amp
: Option
5 Y10 >
| 4 to 8GHz |
| I——% € ; To Synthe
; s—O——— Ext Mix IF
: | (421. 4MHz)
; — | ? i To 3rd Conv
© Ext Mix IN
o

Figure 3.2-1 Front End Block Diagram
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3.2 Front END BLOCK

3.2.2 INPUT ATTENUATOR

(1) R3271 (DAT-001882-1)

0l

N &—O— —o0—0— ——0— —0—0— —O0—6 W

[ P UL I

10dB 20dB 20dB 20dB
-"mmFigure 3.2-2 R3271 Input Attenuator
1 2 3

0dB
10d8_|_ ON
20dB
30dB_| ON
40dB ON
50dB | ON | ON
60dB ON_| _ON
70dB | ON | ON | ON

(2) R3265 (DAT-001936-1)

yy
ON
ON
ON
ON
ON
1 2 3 f

IN 0—O0— —O0—0— —O0—0— —O0—o0 0T

(U0 [ PN B

10dB 4048 2048
Figure 3.2-3 R3265 lnpui Attenuator
1 2 3

0dB
10dB ON
20dB ON
30dB ON
40dB ON
50dB ON ON
60dB ON ON
70dB ON ON ON
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3.2 Front END BLOCK
3.2.83 YTF (YIG Tuned Filter)
YTF(YIG Tuned Filter) TOP2201(R3271), TOP2202(R3265)
I | 20MHz/nA (R3265)
~O— S | TOMHz/mA(R3271)
; :  frequency variable
— q P
O
g Hagnetic field —" l 1 l ‘ J l
IN € © 0UT
: High Band
0T ©—
Base Band :

Figure 3.2-4 YIG Tuned Filter

The YTF consists of YIG couplings shifted by 90° as shown above. Introducing a current through
the tuning terminal generates a magnetic field.

While the YIG varies its resonance frequency in proportion to the intensity of this magnetic field,
the YTF makes a variable-frequency bandpass filter by controlling the intensity of the magnetic

field (current).

A built-in switch selects the input signal source between the base band and the high band.
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3.2 Front END BLOCK

3.2.4 Bias-Tee

"IN Q@ D) OUT

il

Cont Base Band: -15V
High Band: + 4V

Figure 3.2-5 Bias-Tee

In the high band operation, the bias-tee circuit is used to prevent signals (particularly, 421.4MHz)
form leaking to the base band.

YTF

ATT Bias T

— Base Band
j—‘—?——@ ©

0 to 70dB  }------t-----

High Band

Figure 3.2-6 YTF Band Selector Switch
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3.2 Front END BLOCK

3.2.5 First Mixer

1st Mix THD293(R3271), THD294(R3265)

Base Band IN
(0 to 3.6GHz)

High Band IN
(3.6 to 26.5GHz)

€

©

)

X

T

©

L

=7

IF OUT (4.231GHz)
Lo-Cont (From RF 1/0)

Local IN (4 to 8GHz)

IF OUT (421.4MHz)

Mix Bias (R3271 Only)

From RF 1/0

Figure 3.2-7 1st Mixer

A base-band and a high-band ‘mixer are enclosed in a single casing. Local signals from the YTO
are switched to either the base or high band by a LO-CONT signal from an internal switch.

The mixing bias for the high band setting is selectable using the number of degrees of the local
signal. It is not necessary for R3265 to use the mixing bias for the base-band mixer.

LO-CONT base band : -2.8V
high band : +1.8V
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3.2 Front END BLOCK
3.2.6 Isolation Amplifier
Isolation amplifier (THD290, common to both R3265 and R3271)
(To 1st Mix)
IN © +15dBm
From YTO
+13dBm
l|> © 0UT
(To Synthe)
-10dBm
? 0UT (Ext Mix IF)
1] —Q  OUT (Ext Mix)
( (To Front Panel)
+8dBm
Bias IN ()

Figure 3.2-8 lIsolation Amplifier

The isolation amplifier distributes the signal from the YTO (4-8GHz) to the first mixer, external
mixer, and synthesizers at appropriate levels.

It also maintains an isolation between the individual ports to suppress unwanted responses. The
External mixer output holds a bias circut and a isolation circut separated with local and IF.
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3.3 SECOND AND THIRD CONVERTER BLOCKS

3.3 SECOND AND THIRD CONVERTER BLOCKS

3.3.1 Block Diagram

( 16
J5
J4

J6: Base Band
J5: High Band
Band

J4:

4. 2314GHz

Ist IF IN J12

@—o
@—o

ré\l to 13V

CoadPL

0J2

21. Mz OUT

Isolator Ist IF Amp  BPF  2nd Mix 2nd Locall OO ‘
I = == B 2 L D /o U1| g ' 200Ml. oUT
4. 2314GHz 3. 81GHz ;
LPF : :
BN THI296 [P —@}—ous
Jit ' Q 200MHz IN
4GHz : ' :
f &> o—o—{& 5 <o
s o J7 :
§ 2nd Conv Block : : Multiplied by 19 ;
FL4
CHECK1 CHECK2
BPF1 BPF 3rd Mix  BPF
X oL R[> x >4 {% :a?o
421. 4MHz 421. 4MHz 21. 4MHz
a P.D
. 3rd Conv Block :
J3 - J4 FL2 FL3
421. 4MHz IF OUT 400MHz IN Slope Gain Band Gain

Ext

P.D.: Power Divider

Isolator, Ist IF Amp: R3265. Only

Figure 3.3-1 2nd, 3rd Conv Block
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3.3 SECOND AND THIRD CONVERTER BLOCKS

3.3.2 Second Converter Operation Description

M

()

Second converter block

The base-band IF signal (4.2314GHz) from the first mixer are routed differently between the
R3265 and the R3271.

R3265 : The signal passes through the isolator and the first IF amplifier.
R3271 : The signal does not pass through the first IF amplifier.

The IF signal input from the J12 connector passes through a bandpass filter (using a dielectric
resonator) before it enters the second mixer.

In the second fixer, the input IF signal is mixed with a second local signal (3.810GHz) to
produce a second IF signal (421.4MHz), which is then output from the J11 connector.

Why the isolator and the first IF amplifier are used

In the R3265, a first IF amplifier (ultra-low noise amplifier: gain +15dB, N/F 1dB) is inserted in
the first stage of the second converter block to achieve - 145dB sensitivity.

Second local oscillator (3.810GHz)
The second local oscillator is a PLL operating on a 200MHz reference signal.

In operation, the 200MHz reference signal from the synthesizer block is input to the second
PLL, where it is distributed to the sampler and the phase detector.

On entering the sampler, the 200MHz signal is multiplied by 19 by SRD to produce a
3.800GHz signal. \ .

in the sampler, the 3.800GHz signal is combined with the second local signal (3.810GHz)
input from the J7 connector to produce a sampler IF signal (10MHz) for input to the phase
detector in the second PLL.

On entering the second PLL, the 200MHz signal is divided by 20 to 10MHz, which is
subsequently compared with the sampler IF signal by the phase detector.

The resultant control voltage signal (from +1V to + 13V) is applied to the tuning varactor in
the second local oscillator to lock it at 3.810GHz.
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3.3 SECOND AND THIRD CONVERTER BLOCKS

- 3.3.3 Third Converter Operation Description

(1)

2

@)

Input selector

The three possible sources of the input IF signal (421.4MHz) of the third converter are the
base band, high band, and external mixer. A built-in pin diode switch electrically selects these
sources from among the J4, J5, and J6 connectors. :

Third mixer

The input IF signal (421.4MHz) passes through an amplifier (Q1) before it is distributed to the
third mixer and the rear panel IF OUT connector (J3).

The IF signal led to the third mixer is sent through a BPF1, a BPF2, and an amplifier to the

- third mixer. - )

In the third mixer, the input signal is mixed with the third local signal (400MHz) input from the
J1 connector to produce a third IF signal (21.4MHz).

Gain control amplifier

The third IF signal (21.4MHz) passes through a BPF and an amplifier, then through a slope
gain amplifier and a band gain amplifier before it is output to the IF block through the J2
connector.

Slope gain ampilifier
Corrects the system’s frequency characteristics. The correction values are stored in
EEPROM.

Band gain amplifier

Corrects Conversion losses of the each band in the first mixer. The correction values are
stored in EEPROM.
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3.3 SECOND AND THIRD CONVERTER BLOCKS

- 3.3.3 Third Converter Operation Description

(1)

2

@)

Input selector

The three possible sources of the input IF signal (421.4MHz) of the third converter are the
base band, high band, and external mixer. A built-in pin diode switch electrically selects these
sources from among the J4, J5, and J6 connectors. :

Third mixer

The input IF signal (421.4MHz) passes through an amplifier (Q1) before it is distributed to the
third mixer and the rear panel IF OUT connector (J3).

The IF signal led to the third mixer is sent through a BPF1, a BPF2, and an amplifier to the

- third mixer. - )

In the third mixer, the input signal is mixed with the third local signal (400MHz) input from the
J1 connector to produce a third IF signal (21.4MHz).

Gain control amplifier

The third IF signal (21.4MHz) passes through a BPF and an amplifier, then through a slope
gain amplifier and a band gain amplifier before it is output to the IF block through the J2
connector.

Slope gain ampilifier
Corrects the system’s frequency characteristics. The correction values are stored in
EEPROM.

Band gain amplifier

Corrects Conversion losses of the each band in the first mixer. The correction values are
stored in EEPROM.

3-10 Oct 28/91

~




 R3265/3271
SPECTRUM ANALYZER

MAINTENANCE MANUAL
3.4 IF BLOCK
3.4 IF BLOCK
3.4.1 Block Diagram
u1 300kHz to 3MHz JI1 (To J12)
o : O U12 3kHz to 100kHz U13
21. 4MHz oo’ ve)
Pre Amp ' 21. dMHz 3. 58MHz y
J1 2 14
© {Ql\ o~o— BPF LPF ﬁ;» BPF Rl Xtal
IF IN i i _
10dB 3. 5795MHz
o1, Mz - 10Hz to 1kHz
J2 25MHz
©
From Synthe J4
O
25MHz
[143] 3K to 100kHz u27 U62 Digital IF (FFT)
O
U25 U28
FAR || FAR Xtal]  [Xtal ::L
@ Fi1 | Fil °1Fil Fil BPF
3. 5795MHz 1. 4MHz
10Hz to 1kHz

J6(From J4) 25MHz
©

IEIEET
Fil | Fil ﬁf’ s ﬁ“’ W ﬁf’

3. 5795MHz & 5 & &

ERE

20dB-1 10dB-2 20dB-2 20dB-3

Step Amp

©

25MHz
J12(From J11)
©

300kHz to 3MHz

o~ O—

Figure 3.4-1 IF Block (1)
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3.4 IF BLOCK
21“ IOdB 10kHz to 3kHz
© L/C L/C Variable |  [5- L/c] 22 [Le] DA
Fil Fil ATT |/ Fil Fil T0 Log Amp
21. 4205MHz
Q28 ; D46 J3
o Kl O ____@
Fil IF OUT
10Hz to 9kHz QP to 9kHz
M3 DAC
Digital IF J10
(B— bPF LPF {@ 'IE ues > ©
900Hz
3. 57T95MHz X15 X2.5
(T0 A/D)
X tal Osc
3.5786MHz

Figure 3.4-2 IF Block (2)

3-12

Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

3.4 IF BLOCK

3.4.2 IF Filter Operation Description

Basic Arrangement

@

RBW (Resolution Bandwidth)

10Hz to 3MHz (1 to 3 steps). Setting of RBWs of 300kHz to 3MHz (3dB) and 1MHz (6dB)
is accomplished by the use of DAC (U45), U44, and U46.

With RBW settings of 300kHz to 3MHz, the input IF signal does not pass through the step
amplifier circuit. Changing reference levels are lifted by the use of U34 (21MHz 10dB) and
the log amplifier.

Setting of RBWs of 10Hz to 100kHz (3dB), and 200Hz, 9kHz, and 120kHz (6dB) is
accomplished by the use of latch IC (U39) and U40 to U43.

In digital IF operation, the three RBW settings of 10Hz, 30Hz, and 100Hz are converted to
900Hz at the final and the same way as the RBW setting of 300Hz in the IF Filter. '

DAC (U63), working like a variable attenuator, is set the same way as US4 (see the step
amplifier description below).

AR (Acoustic Resonant) Fiiter

The FAR filter is a resonance filter made of a lithium tantalate material. In the R3265/71
the AR filter covers RBW settings of 3kHz to 100kHz.

Step Amplifier

The step amplifier consists of 10dB (1), 20dB (4), 21MHz 10dB (1), and a variable
attenuator (1). These amplification levels are selectable with the input attenuator and the
reference level setting. The variable attenuator is automatically set by DAC (U54)
according to the input attenuator, reference level, and calibration data.

Table 2 gives the relationship between the reference level and the step amplifier.
Preamplifier

The preamplifier is installed to improve the IF noise figure. When the Low Noise Mode
option available from the spectrum analyzer menu is turned ON, the 10dB preamplifier (Q1)
is set ON by latch IC (U39) and U3.

This function is available only with the R3265.
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3.4 IF BLOCK

3.4.3 RBW Step

Table 3.4-1 RBW Step Table

U39 Pin No

Filter

RBW

64 | 61 | 60 | 56

65|54 | 4 |62

59

\'

11

L/C

- 3MHz
1MHz
300kHz

FAR

100kHz
30kHz
10kHz
3kHz

X'tal

1kHz
300Hz
100Hz
30Hz
10Hz

QP
(EMC)

1MHz
120kHz

9kHz
200Hz

Digital IF

OO0O00O0O0
O

O
o110

O

O00|o»

OO0OO0OO0O00O0

ONON®,
ONON®,
0@

OCO00000| =™

OO0O00O0O0

O

Note :

In the table above, columns marked by a circle indicate the state of a U39 pin being at

0V; blank columns indicate the state of a U39 pin being at +5V.

6Pin
7Pin
8Pin
11Pin
9Pin

ov
ov
ov
ov
ov

U1,55 (ON)
U12, 13 (ON)
U26, 27 (ON)
Q28, D46(ON)
Us2  (ON)

3-14

U2, 56 (OFF)
U11, 14 (OFF)
U25, 28 (OFF)
D42, 44 (OFF)
Us8  (OFF)
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3.4.4 Relationship between the Reference Level and Step Amplifier
Table 3.4-2 Relationship between the REF LEVEL and Steep AMP
; REF 10dB | 10dB | 20dB | 20dB | 20dB | 20dB | 21M
Low N BW
owRNoise| R LEVEL |PreAmp| -2 | =1 | =2 | -3 | -4 | 10dB
OFF 10Hz 0dBm '
-10 O
-20 @)
-30 O O
100kHz | -40 O @)
-50 @) O O
) 120kHz | -60 O 1O | O
( 9kHz | -70 O O O O
200Hz | -80to O O O O o
300kHz
0dBm
3MHz O
(3dB) | -10to
1MHz
(6dB)
ON 10Hz -10 O
-20 O | o
-30 O O
-40 O O O
100kHz | -50 O O O
-60 O @) O @)
120kHz | - 70 O © 10 |O0O
9kHz - 80 O O O @) @)
200Hz -90to - O O @) O @) O
, 300kHz
( 0dBm| O
i 3MHz
(3dB) | -20to O @
1MHz
(6dB)
Note : In the table above, columns marked by a circle indicate that the step amplifier is ON

when the input attenuator setting is 10dB; blank columns indicate that it is OFF.
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3.4.5 Digital IF Description
Example : 800Hz span

@ &) ® @

] {
200Hz 200Hz 200Kz 200Hz

800Hz

The digital IF (FFT) mode setting places the spectrum analyzer into the zero span state. In this
state, the analyzer converts timebase data from analog to digital while moving the center
frequency by 200Hz at a time as shown above, with the resultant digital data being subjected to
FFT (with a Gaussian window function) for subsequent synthesized display.
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3.5 LOG AMPLIFIER BLOCK
3.5.1 Block Diagram
Q101 Q102 Q103 Q104 Q105
IN

O 4(!!:! O
ouT ?

OUTPUT
Buffer

FM

LC Filter

Q106

Q34

Q107

\

U127

O— % [ iﬁ{ Lﬁ}ﬂ‘Ji

Q108

)

Q109 Q110 QLll

Uui14
115
116

J9

To Counter ©~——-

Scale ATT

Video Filter

\ [/

u1is

X5

J

-13.6V -13. 6V
LOG Mode Offset

40dB

DC LOG
AMP

LPF

/

1Hz to 3Ml:z

U112

LPF

QP Detectof

~ AN

3

>

$

vid

U118

A B

|
i
E

D56 <‘ﬂlil.

Gain
Control
Full Wave Amp
Detector
< Qﬁ:
I
D49 te 58
"\N\'
U100. 101
Q35 ,
ON:LOG %
OFF:LIN

- Figure 3.5-1 LOG AMP Block
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3.5.2 Operation Description

The log amplifier block is designed as a true log system encompassing 10 double-gain amplifiers,
U101 to Ut10.

10dB ‘ Vo
Limiting amplifier ’

Vi G=0dB

. G=10dB
Unity gain amplifier —
Vi

(a) Block diagram ~ (b) Double-gain characteristics

Figure 3.5-2 Double-gain Amplifier

As Figure 2 shows, a double-gain amplifier is a combination of two amplifiers, one with a 0dB gain
and the other with a 10dB gain. Chaining 10 of such double-gain amplifiers together makes a log
amplifier with a 0dB gain.

Because the dynamic range of the log amplifier is limited by amblification noise, the input signal is
limited in frequency band by an LC filter and, further, noise figure is improved by the use of a -
preamplifier composed of Q31 and Q32 to widen the dynamic range.

The log-compressed signal is controlled by a gain adjustment amplifier consisting of Q100, Q101,
and Q35 and detected by a full-wave detector consisting of Q49 through Q53.

The signal is then limited in band between 3MHz and 1Hz by a video filter circuit for input to a
scale attenuator or QP circuit.

The scale attenuator selects the vertical axis setting (10dB, 5dB, 2dB, or 1dB/div).

The QP circuit detects the envelopes of the signal with a detector consisting of U117 U118, and
D56 and a charge/discharge circuit consisting of R334 through R338 and C287.

The switch is set according to the set frequency to vary the charge/discharge time constant. The
QP-detected signal passes through a low-pass filter and log-compressed by a 40dB DC log
amplifier for output.

Signals controlled in the LOG, LIN, or QP Mode pass through the output buffer, U161, and output
to the A/D block. ’

The audio FM detector, U128, detects FM signals following the switch selection of FM/ AM, which
are then amplified by the audio amplifier, U134, for output to PHONE OUT.
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3.6 A/D BLOCK AND RAMP GENERATOR BLOCK

3.6.1 Block Diagrams

———Y OQut (to U48) High Speed Low Speed
Posi Peak Detector 1 u7 Posi Peak Detector
Analog SW  Sample/Hold AD Converter Data Latch
u A U3 —0~o— '\ U8 Posi X1.76
XL 11 QL2 ﬂl . 15 o .
Log oo U2 RI1 DI1.2 —G~o - D7.8 Nega U13 U14 — U1 [t6Bits| Ul6
-0~0 17
Log CAL —F—0~0 PDAL Sample
(H1OV to -10V) , : 5~o— TO CPU
IF (FFT) o——6~o— T FFT
| . 1- 2 s
INPUT o——6"~0—]
High Speed vi2
12v —1—0~o— | - Posi Peak Detector 2 ' -10V—~~r—]
5~ Us ' MR
'{[; Q3.4
+HY ——60 RI D3.4

AN
0SDA ]
-1V oo (ﬂo?:Az]ov) (HI0V to -10V) a
: 0 POSI/MEGA
COoMP

U4 LN
High Speed Low Speed
-10V G0 Nega Peak Detector 2 Nega Peak Detector
5~o U9 U1o h usS POS1 RESETI
i 06,7 03,9 ) o
D10, 11 DI2 13 ]
KDAGIN 1o -107) COMP
AAA- o
L i U3 POS1 RESET2
Sample - —
i .
\c FFT
°)
. X10 _]
‘“”? B
R67
;Js Data Bus (DO to DI5)
0SGU High Speed ADC
(HOV to -10) Sweep Tine | SR
X1.58 U U
v i B U3 | gpits 24 ﬁ
T Y7 —l Clock
&)
+12V
g — Figure 3.6-1 A/D Block
(+3v) .
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3.6.2 Operation Description

’-—O J6Y Out (To Rear Panel)

U6 — Clock
k(r)(g)ﬂl p [ Video Trigge D/A Converter —'Wv——\ 700 g
J ] r ‘ ‘
Ll : 2 050 Bits | U44 ~ P Pm:'ts o] em Out
é? D18 -1Y Line Trigger Gate Array ) ] o
J6 LINE o——— - ——————0oF 0 Offset | 1000 Points
) Ext Trigger ADTRIG  (To Rear) Rlzz% :
OSTE —w— 15 EXT Sweep Stop U43 1
(H0 to -10V) 3 powrs i o
A o o~o
36 |
g?:;p} oo D/A Converter
— PDAL
14MH
- T
| B |
v e //////////////////% 0 to 08 |— OSGU | C+LOV to ~10¥)
052 Separator % —— 0SGA
.. Tt = / M
% FJ 5]
-G™~0— —— VB
—— OSTR (0 to +10V)
PRCM
R 02 9RAM
il [} o
Posi/Nega ———o0 BG
Reference
Posi/Reset 1
6.3V
Posi/Reset 2
— 12V
STP
9. 157

Clock 20MHz Sweep Time 20ns to 1000s
Clock [4MHz Sweep Time 50ns to 10ns

Logic Cell 3
Array

Video Trigger

U46

Sweep

OPTION

=

Figure 3.6-2 Ramp Generator Block
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A/D conversion

Sweep time =20ms (normal speed)

The signal input from the log amplifier passes through a pair of high-speed positive peak detectors
and a pair of low-speed negative peak detectors, a low-speed positive/negative peak detector, and
a sample hold circuit before it is sent to the A/D converter.

Sweep time < 20ms (high speed)
The input signal goes through an 8-bit high-speed A/D converter consisting of U22 and U23, with
the resultant digital data being sent to the CPU.

Digital IF

In Digital IF processing, the input signal (300Hz) is directed to the A/D converter without passing
the log ampilifier.
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3.7 SYNTHESIZER BLOCK

3.7.1 Block Diagram

Ist Mix

3

Iso Amp

200 Miz
X 2 ~)—O 2nd PLL

1 Sampler VCO
xM o : /,D 387.5 touzsm@

&
o)

1/2]1/1 ~ h/2hin

(a's}

400MHz

Q
G?

LETLg M (25)—O 10 Mz sTD
80 MHz |

(E£>A

YTO
4 to 8 GHz

C). R A
-

-O T CPU

400 MHz

O 10 3rd Conv

Y00 | ‘ :
: o 2 400 MHz 25 Mz
@ R I @ e ‘® : s L\PK O CAL 0UT

< viry IF
PLL é
N () | m) 4
J%] N
7 ©
: 400kHz

ey Lot =t

100
: ™\ 348 to 392 Miz 400MHz :
- O R

8 to 52 Miz

A

25 MHz
O 10 IF

Reference

.

PLL

)

4 kHz %
400 Hz %

Figure 3.7-1 Synthe Block
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3.7.2 YTO PLL
: THD 295
Sampler |
° From YTO (s k M 387.5 to 412.5MHz
4 o 8GHz G From Sampler PLL
(-10dBm) P2| YTO IF

XU]768

“\|LPF
——> 107.5 to 128.5MHz
“\| LPF
(YTO 1F)/4 86
P18 &< 1.2 1.2
To CPU ‘_c
26.875MHz to 32.125MHz 5
U9 +l I l
YTO PLL Loop Filter 53.75 to 65MHz
P17 ® ) @
(ToRF I/O) U8o, 81
U817, 88

1.8

Pi1 430 to 520MHz
From VHF1 PLL

Figure 3.

7-2 YTO PLL

In YTO PLL, a signal from Sampler, Synthe of Sampler PLL is generated to be pulse in SRD of
Sampler (THD295), and YTO signal from Front End is sampled to generate YTO IF signal.

The phase comparison between YHF1 PLL and YTO IF generates PLL.

YTO IF signal, divided into quarter, is sent into a counter of CPU board to be used as a data
receiving a frequency in the counter.
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3.7.3 VHF1 PLL

433.2 to 523. 6MHz
P15 From

TG YTO PLL

P13 O—

(- SdBm) ——1

VHF1 VCU Q38 u73

430 to 520MHz
Sample & Hold
UeT

__\ Loop Filter

Offset
Mix 3 PLL
qu M

R1 IF

'"ﬂ\ LPF

ug9

U85, 64 ;éf\
1 /}//’ U63, 70, 71
100| U150, 167
50K>SPAN>20K

348 to 392 MHz
From VHF2 PLL

Figure 3.7-3 VHF1 PLL

The VHF1 PLL mixes the signals received from the VHF1 VCO and the offset PLL by using mixer
3, and compares the phase of the resuitant VHF1 IF signal with that of the signal input from the
VHF2 PLL as divided. Division by 40 is used only when the relation 50kHz > span > 20kHz is
true. Division by 100 is used for all other spans.

3-24 Oct 28/91

N




R3265/3271

SPECTRUM ANALYZER
MAINTENANCE MANUAL
3.7 SYNTHESIZER BLOCK
3.7.4 VHF2 PLL
TG0 VHF1 PLL
a Mix1

us7 L 400MHz

From Offset PLL

VHF2 VCO{ ™o ialo iu34 }uss ®_' Q11
348 to - IF 8 to 52MHz
392MHz
Sample & Hold LPF
)
uzs
_\ Loop Filter
'—— 1/N divider —‘ ’
U21, 22 C\ U28 U27
2) 2
30
|
SPAN>2kHz
1%
100
4kHz © 400kHz
400Hz ©

SPAN< 2kHz

Figure 3.7-4 VHF2 PLL

From Offset PLL

The VHF2 PLL mixes the signals received from the VHF2 VCO and the offset VCO by using mixer

1, and compares the phase of the resultant VHF2 IF signal with that of the 400kHz signal received
from the offset PLL.
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3.7.5 Sampler PLL
P2 O=
O O
To Sampler
Sampler VCO
Q72 Mix4

o GO <t 0

From Reference
PLL

387.5 to
412. 5MHz , _\ LPF

_\ Loop Filter e}

O_‘ Doubler
X 2 - U126
3
=
=
o
= | U127, 1381
132,133

U123| U122I

UIZB{

Figure 3.7-5 Sampler PLL
The sampler PLL mixes the signals received from the sampler VCO and the reference PLL by

using mixer 4, and compares the phase of the resultant sampler IF signal with that of the 400MHz
signal as divided by N.
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3.7.6 Offset PLL
P12 (-8dBm)
o
To VHF1 PLL
Mix2 400MHz
Offset VCOI | ' ’ oo
Q24 Us6 X Us9 Us2 Q27 Q26 o P21
@ | {l: 'ﬁ '@ ( j ill BN | 400MHzZ
(-5dBm)
433.2 to 523. 6MHz From Reference
' ’ PLL
_\ Loop Filter N7V,
U41, 43
— L 44, 45
u47 000 169
l—— 1/N divider ——\
\ U41 U48
U4@ 49
41 _ 50
51
52
|——— 400kHz
N

400MHz  400kHz
To VHF2 PLL

Figure 3.7-6 Offset PLL
The offset PLL mixes the 400MHz signals received from the offset VCO and the reference PLL by

using mixer 2, and compares the phase of the resultant offset IF signal as divided by N with that
of the 400MHz signal from the reference PLL as divided by 1,000.

The offset PLL operates in 400kHz steps (center frequency setting in 100kHz steps).
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3.7.7 Reference PLL

PR
To Offset PLL 200MHz_ OUT
o BPF BPF (-1dBa)
o % { Q’— M [\x2 @ 200Miz VCO (To 2nd PLL)

%

~\ |Loop Filter

P6
400MHz
(-4dBm)
To Sampler
PLL

ien {@—1/5——1/8 @ , ©

=
Sta
=
=S
A

25MHz CAL QUT
(~30dBm to -10dBm)
(To Front)

P
© 25% ouT
| | P 2'1‘0 1F
[ Q10 —© 400MHz OUT
’ I +2dBm)
P
—©

éTo 3rd)
400MHz QUT

Figure 3.7-7 Reference PLL

The reference PLL establishes a frequency and Phase Noise basis for the R3265/3271. It boosts
the 200MHz VCO output to 400MHz by using a doubler, then divides it by 40 to 10MHz, and
compares its phase with that of the standard 10MHz.
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3.7.8 Calibration Amplifier Operation Description
=+ Voee
R, ouT
| —
i = | —O
Vop-p=I.R.
O—|
25 MHz IN

ON

'_VCC

Figure 3.7-8 Differential Amplifier

The calibration amplifier is used to generate frequencies stabilized at 25MHz, which is obtained by
dividing the 200MHz VCXO output that is phase-locked with an internal reference source by eight.
Level stability is accomplished by saturating a differential amplifier as shown above.

Differential amplifier

- Vi s ™ ob——— o oot

- s 25MHz, -10dBm-
200MHz VCXO0

D/A

“Vee
Figure 3.7-9 Differential Amplifier Control

The current | of the constant current source for the differential amplifier is regulated by the DA
converter to vary the output in 0.5dB steps from - 10dBm to - 30dBm with high accuracy.
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This signal is directed to the front panel BNC conhector as the CAL OUT signal, which can be
used for automatic level calibration purposes.

The output level available in the absence of automatic calibration is — 10dBm.

3.7.9 Span-Synthesizer Correspondence

Table 3.7-1 Span-Synthesizer Correspondence

tem | o Sampler | VHF1 | OFFSET | VHF2 N ATT
SPAN PLL PLL PLL PLL (RAMP)
SPAN >500M MAIN
TUNE
500M=SPAN>2M | SAMPLE LOCK
& HOLD
# LOCK .| LOCK
2M = SPAN > 400K
SAMPLE 11
&
400K = SPAN > 50K
HOLD 110
50K =SPAN>20K ~ SAI\;I&PLE
LOCK LOCK [HOLD 1/40 |
20K =SPAN>2K . SAMPLE n
LOCK &
2K = SPAN > 200Hz HOLD
1100 1110
ZERO SPAN LOCK

*LOCK: Locked off after being pulled in with a span higher than 500kHz but not exceeding 2MHz.
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3.7.10 Typical Frequency Values of Synthesizers at Center Frequency Settings

Table 3.7-2 Typical Frequency Values of Synthesizer

CENTER YTO PLL (400M VCO) Sampler PLL
f YTO (MHz) | poL Sampler POL
M VTO IF (MH xM | N
(MHz) u79 Vco (MHz) MA2) 1138
0 4231.4205 + | 11 | 305.3488 117.4167 + | 2 | a3
25 4256.4205 + | 11| 3976744 117.9981 + | 2 | s
100 4331.4205 + | 11 | 4045854 118.5795 ~ | 2| 44
500 4731.4205 + | 12 | 404.1668 118.5795 - | 2|4
1000 5231.4205 - | 13 | 393.2203 119.5560 + | 1| 50
2000 6231.4205 + | 16 | 396.8253 117.7858 + | 2 | 63
3000 7231.4205 - | 18 | 3g5.1219 119.2253 v | 2 | a4
CENTER VHF Synthe
f YTO (MHz) Offset PLL | VHF1 PLL VHF2 PLL
(MHz) N1 R1 IF (MH2) N2 NN2
0 4231.4205 183 3.533162 11670 116709
25 4256.4205 189 3.607581 9810 98104
100 4331.4205 195 3.682 7949 79499
500 47314205 | 195 3.682 7949 79499
1000 5231.4205 205 3.775627 5609 56093
2000 6231.4205 187 3.656603 8584 85849
3000 7231.4205 202 3.808487 2537 25378

* SPAN>2K : Use N2.
* SPAN=2K : Use NN2.
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3.8 TUNED SWEEP BLOCK
3.8.1 Block Diagram
U910
T%e 20 6 ,
U °
Tune | A
WEL Tune G |
U8
Tune |2 A
U104, RS. 4,762
V lal 20
L uto 2 e
Ramp IN DAC 3
e 35 4,16
: St .
(4g?n) o] % Gain ADJ
ut1 S
From 0o U4 !
l
RF 1/0 4 w o
[N ATT
U9 |3
T%e 22 1
___________ Us S
: s 2 g 15 Tune }2 —
' —o ' o— VHF2 TUﬂe DAC ®
! 11 10 § .
[ AT U8
} —o~o o— 19
: ; Tune ™
st

3 6 P19
| VHF1 Tune + Sweep
+14.5Y
-8. 4V —Mﬁw— +6. 15V

VHFI Linearizer

= VHF2 Tune t Sweep

3
b 6
.
-8. 4V ——ﬁw— +6. 15Y

VHF2 Linearizer

- Figure 3.8-1 Tune Sweep Block
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3.8.2 Operation Description

The ramp signal input from the RF /O block is switched by U11, then attenuated to 1/N
(attenuation to 1/5 is used only in special situations). The tuned sweep block also decides which
is to be swept, VHF1 VCO or VHF2 VCO. The gain adjustment, VHF1 tuned DAC, and VHF2
tuned DAC are set by the CPU on the basis of calibration data stored in the EEPROM during
adjustment. The gain-controlled ramp signal and tuned voltage are summed up by U15 (VHF1)
and R169 (VHF2) before they pass through a linearlizer circuit to produce a tuned + ramp signal
with corrected VCO linearity.
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3.9 RF 1/O BLOCK (YTO)
3.9.1 Block Diagram
U49
X AXIS @ ————+ 35
2V/GHz
Ramp IN
/I— — X AXIS —— Le¢ Signal
' : ' To YTO
]| U4,5 Us, 12 Ute. 19, 27 ' U24, Q10 K1, U23
Linear SPAN
J7 - Start SPAN ~O- —O0~0 SPAN I/N X1io YTO YTO J1o

Stop ATT ADJ X 1 Main Main

» Multi ATT X0.1 Coil Coil
Band 1) X0. 01 Tune Filter

Offset Driver
g ATT |y
DAC u2, 3 DAC U7 21 DAC
Log SPAN

UNTI
LOG

U26. Q11

YTO —
Main
Coil
Fixed |——— 3.8G SIG
Driver

uzi

Data Bus

uz29

YTO
FM o
Coil U45
Driver

Fiay
| CCL REG

Jg e e s
I8 5V

Synthe Sweep YTO PLL SI1G IN REG

Figure 3.9-1 RF I/O Block Diagram (YTO)
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3.9.2 Start and Multiband Offset DAC

| - s
_/__ X AXIS

T

Ramp IN

————T0 Span ATT

Figure 3.9-2 Start and Multiband Offset DAC

In the center span, start stop, and multiband modes, the start and multiband offset DA converter
gives an offset to —5V to +5V ramp signals received from the log AD (BLS-017013)board.

+5V ’
_ ‘ OV offset voltage
-5V

+10V

Center Span

Start Stop

+5V offset voltage
ov

Multi Band
/ | / l /I The ramp voltage is adjusted to
oV , 0V at each band switching point.

3-35 ' Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

3.9 RF 1/0 BLOCK (YTO)

3.9.3 Span Attenuator

/l Reference

Ramp IN

v

Figure 3.9-3 Span ATT

The ramp signal is input to a reference point of a DA converter of 12-bit multiplier type to
determine the required rate of attenuation by varying the data with the span setting. The table
below lists the rates of attenuation with varying span settings.

Span setting Span ATT Remarks

40GHz=Span> 4GHz 4000/4095 to 401/4095
4GHz = Span> 400MHz YTO Main Coil Sweep
400MHz=Span> 40MHz
40MHz=Span> 10MHz 4000/4095 to 1000/4095

10MHz=Span> 2MHz 1000/4095 to 201/4095 YTO FM Coil Sweep
2MHz = Span > 400kHz 2000/4095 to 401/4095

400kHz=Span> 50kHz 4000/4095 to 501/4095 Synthe VCO Sweep
50kHz=Span> 20kHz 2000/4095 to 404/4095
20kHz=Span>  2kHz 2000/4095 to 201/4095
2kHz =Span> 200Hz 2000/4095 to 200/4095
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3.9.4 UNTI Log
V10
R41 gy
+10V NS AA—— 00— Ramp IN
rmmmmneee .., 100K
103 -0 0~ L o @ —
! : Q6
: i Q6 3 Log Sweep
15 114 1M 1 ouT
E{D\C} A Ug
N 2
S

!

Offset DAC ———
+15V

F|gure 3.9-4 UNTI Log

With the log span setting, the input ramp signal passes through the UNT! log circuit to produce a
log sweep signal. The UNTI log signal is derived from the VgE -lc characteristics of Q6. R41 is
used for temperature compensation of these characteristics. R41 has a response of 3300
ppm/°C. With a log span setting of 3 decades, U8 (between 2 and 3) turns on, controlling the
start and multiband DAC and the span attenuator to hold the input ramp signal between 0 and
7.3V. With a log span setting of 2 decades, U8 (between 14 and 15) turns on, regulating the input
ramp signal between 0 and 4.9V; with a log span setting of 1 decade, U8 (between 10 and 11)

turns on, allowing 0-2.4V ramp signals to be input to ramp IN.
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3.9.5 Span Adjustment DAC and 1/N Attenuator
(1) Span adjustment DAC
] ,
Us 7 Vout
6
Data R33

Vout=Vin (1 - (1+ )]

255 ° R33+R34 ) _
" Figure 3.9-5 Span ADJ DAC

Span adjustment is effected by the use of an 8-bit DA converter (U7). Span setting data is
stored in EEPROM, and is updated every time the spans are reset.

{2) 1/N attenuator

Ramp IN 15 16

B

Figure 3.9-6 1/N ATT

The 1/N attenuator, similar in circuitry to the span attenuator, is a variable attenuator that uses
a DA converter of multiplier type. When the harmonics mixer or external mixer is used, the

1/N attenuator attenuates the sweep ramp signal by the number of mixing degrees to 4,000/N
(N being the number of mixing degrees).
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3.9 RF I/0 BLOCK (YTO)

3.9.6 YTO Main Coil Tuned DAC/Tuned Adjustment DAC

I

%//////////////////////////////% DAsz 3 R200 |

255

Data: U21 set data

Figure 3.9-7 YTO Main Coil Tuned DAC/Tuned Adjustment DAC

U189 is a 12-bit DA converter that generates a YTO tuned voltage with resolutions of 1MHz x N.
The output voltage is 0.88V for a OMHz center frequency or 9.67V for a 3.6GHz center frequency.

U21 is a tuned adjustment DA converter. lts set data is adjusted for a YTO oscillation frequency
of 7731.4MHz, with a center frequency setting of 3.5GHz. The adjustment data is stored in
EEPROM in the CPU, and is read and reset when the power is turned on.
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3.9 RF 1/0 BLOCK (YTO)
3.9.7 YTO Main Coil Tuned Driver/Main Coil Filter
+20V
€31
D5
r\\\\ K1 YTO Main Coil
U23 —O
l D6
R75
Sweep SIG
: 3
~._6 E Q10
Tune uz4
2 N
R58
Tune DAC —’V\/\/T
C

34
T
R4si iRSOl

Figure 3.9-8 YTO Main Coil Tuned Driver/Main Coil Filter

The tuned voltage from the tuned DA converter and the sweep voltage (sweep SIG) from the
span attenuator are converted to a current by a V-l conversion circuit consisting of V24 and Q10.
The resultant current flows through the YTO main coil to determine the tuned frequency.

U23, C31, and R75 make up a YTO main filter. With a span setting of 10MHz or less, K1 is set to
R75 and R75 and C31 are inserted in the YTO main coil to remove harmonics noise from it.

A charger circuit (U23) prevents a transient current from flowing through R and C to slow down
the YTO response when this filter turns on. Consequently, transient current flow is suppressed
when off to on transitions occur in the filter, thus speeding up the response time.

When the center frequency is varied by a wide margin (500MHz or more), the filter is turned off
and charged with U23 to speed up the response before it is turned on again.
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3.9 RF I/0 BLOCK (YTO)
3.9.8 YTO Main Coil Fixed Driver/0GHz Adjustment DAC
Reference
+10V YT0 Main Coil
R76
% =R
R77
R80
VAN
Y%
Reference

+10V ————— R502
§R81

Figure 3.9-9 YTO Main Coil Fixed Driver/0GHz Adjustment DAC

A V- conversion circuit consisting of V26 and Q11, the YTO coil fixed driver introduces a fixed
tuned current through the YTO main coil.

Data set in the 0GHz adjustment DAC (U21, 22) is adjusted to set the YTO oscillation frequency
to 4231.4MHz with a center frequency setting of OMHz.

The adjustment data is stored in EEPROM in the CPU, and is read and reset when the power is
turned on.
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3.9 RF I/0 BLOCK (YTO)
3.9.9 FM Caoil Driver
’ +15V
From I/N ATT u1s ~
- FM Coil
P78
bomseed Q12
- U18 2 J10
2 6 |y 6
© __JUB0 0~ o—w U28 WA
l 115 14
PLL SIG 3 e - 3
From Synthe
Q13
-15V

Figure 3.9-10 FM Coil Driver

YTO tuning by the FM coil is used for sweeping with a span setting of 10MHz or lower and for
correcting YTO PLL error voltages.

The sweep signal passing through U18 (between 6 and 7) is added, at U28, to the YTO PLL error
signal coming from U30, then led to the FM coil via a current buffer amplifier consisting of Q12
and Q13. The YTO FM coil has a current response of 300kHz/mA.

PLL error voltage addition takes place when the span setting is 500MHz or lower.
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3.10 RF IiF BLOCK (YTF)
3.10 RF I/F BLOCK (YTF)
3.10.1 Block Diagram
U37, 68 U3s8, 40 40 U41 _ U44, 925 U69
TO YTF
Lo signal ——= YTF , YTF YTF YTF
XN SHAPER J11
3.8G Sig ——={ Gain X AXIS S~o- Offset Driver Coil
ADJ +10V oo ADJ P20 Filter
R3271 Only
DAC : DAC U42
Q26, 27
YTF
Switch
Driver
Data Bus
Q28
Bias
T
Driver

Figure 3.10-1 RF I/O Block Diagram (YTF)
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3.10 RF I/F BLOCK (YTF)

3.10.2 Shaper, YTF Switch Driver, and Bias T Driver

(1) Shaper

41 To YTF Driver

b21 b22 D23

6.1V 5.4V 4.8V

Figure 3.10-2 SHAPER

The shaper is a linearizer circuit that corrects YTF linearity when n to 4 (17 to 26.5GHz).

(2) YTF Switch Driver & Bias T Driver

+15V
!

1. YTF Switch @

et g

A

Bias T
ON/OFF —{) Q27

-15V

Figure 3.10-3 YTF Switch Driver & Bias T Driver

The YTF switch driver and the bias T driver control base band/high band switching in the YTF
in the front end block.
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3.10 RF I/F BLOCK (YTF)
Q27 VTF Switch Bias T
Base Band 0 to 3.6GHz OFF +15V - 18V
High Band 3.6GHz to ON -1V® +4V®

*The YTF switch and the bias T generate * 15V with the J11 connector being removed.
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3.11 RF 1/0 BLOCK (MIXING BIAS, ATTENUATOR DRIVER, FREQUENCY REFERENCE ADJUSTMENT)

3.11 RF /O BLOCK (MIXING BIAS, ATTENUATOR DRIVER, FREQUENCY
REFERENCE ADJUSTMENT)

3.11.1 Block Diagram

U3l, Q21, 22
Lo
Switch
Driver | P18
U35 J13
Harmonic| P17, 18
Hix
Bias
U37 | Slope
Lo Signal Gain
U3z Control | P19
RF - ' U33, Q17,18
Bias
Control Band J14
Gain -
Control | P17
DAC Q16
2nd
-12V —— Local
Switch | P17
ON/OFF
U383, Q14,15
EXT > J12
Data Mix (
Bus Bias
U56, 57, UB6(R3271 Only)
ATT
Driver J3 (R3271)
— U31 J4 (R3265)
To
J5 | Frequency REF
Block
P26

Figure 3.11-1 RF /0 Block Diagram
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3.11 RF I/O BLOCK (MIXING BIAS, ATTENUATOR DRIVER, FREQUENCY REFERENCE ADJUSTMENT)

3.11.2 Local Switch Driver and Harmonic Mixing Bias

(1) Local Switch Drive

+15V
1st Mix
6 2 Q21 J13 Céb
1 ' Local CONT
U55 U31 D 5 -oﬁ
Data 3 022 5 é
5 . 1st Local
2.3V : ‘f
’ High Band Mix
-15V Bias

Figure 3.11 -2 Local Switch Drive

The local switch driver selects the local signal to the first mixer in the front end block between
the base band and high band.

(2) Harmonic Mixing Bias

+10V
A% .
LI
[]_7_;0 Ist Mix
; Bois |
1 ——’\/\/\/——‘ I
2

Figure 3.11-3 Harmonic Mixing Bias

The harmonic mixing bias uses a DA converter (US2) to provide a mixing bias for the high
band setting. The mixing bias is selectable using the number of degrees of the local signal.
The mixing bias is stored in EEPROM in the CPU and is reset every time the band selection
is switched. Only the R3271 has a mixing bias. :
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3.71 RF 1/0 BLOCK (MIXING BIAS, ATTENUATOR DRIVER, FREQUENCY REFERENCE ADJUSTMENT)

3.11.3 Slope Gain Control and Band Gain Control

(1) Slope Gain Control

+15V
- LOG SIG )i A
From YTO Main § 14

€Coil Tune -——————%:]
Driver

To 3rd Conv
—@) 019

Figure 3.11-4 Slope Gain Control

The slope gain control uses a DA converter (U37) and Q19 to correct system frequency
characteristics. The corrected value is stored in EEPROM in the CPU, and is called every
time the center frequency or span is set, to control the slope gain amplifier in the third
converter block for frequency characteristics correction. D15 is used for Vgg temperature
compensation of Q19.
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3.71 RF 1/0 BLOCK (MIXING BIAS, ATTENUATOR DRIVER, FREQUENCY REFERENCE ADJUSTMENT)

(2) Band Gain Control

+10V J14

—]

To 3rd Conv

=

Data

32 S8 3

+15V
Figure 3.11-56 Band Gain Control

The band gain control uses a DA converter (U32, with four built-in DA converters), U33, Q17,
and Q18 to correct the band-dependent conversion loss in the first mixer. The corrected
values are stored in EEPROM in the CPU, and is called every time the band selectlon is
switched, to control the band gain ampilifier in the third converter block.
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3.11 RF I/0 BLOCK (MIXING BIAS, ATTENUATOR DRIVER, FREQUENCY REFERENCE ADJUSTMENT)

3.11.4 Second Local Switch and Attenuator Driver

(1) Second local switch

J14
To 2nd Conv
(2nd 0SC)
12
Us5 Sl @ al6
13
-12v
+2. 3V

Figure 3.11-6 2nd Local Switch

The second local switch controls the second oscillator power supply (- 1 2V). It turns on (to
supply - 12V) only when the base band (0 to 3.6GHz) is selected.

(2) Attenuator driver

U56 Us7 J3 CR J4
49 q1 18 ATT 10dB ON
: 5 ———q2 15 OFF
gg 5—>c g —q 3 1 ATT 20dB ON
= l : — 4 13 OFF
% Uss 7 | = i —q 5 12 ATT 40dB ON
_>5 g 11 OFF
>% r R3271 ONLY

_________

ATT 20dB ON

R
L/
[; : \8 ATT 20dB OFF

Figure 3.11-7 ATT Driver

The RF attenuator driver differs in its configuration between the R3265 and the R3271.

The RF attenuator in the R3265 is composed of three sections, 10dB, 20dB, and 40dB.

The RF attenuator in the R3271 has U36 added, because it is composed of four sections,
10dB, 20dB, 20dB, and 20dB. '
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3.11 RF /O BLOCK (MIXING BIAS, ATTENUATOR DRIVER, FREQUENCY REFERENCE ADJUSTMENT)

3.11.5 Frequency Reference Adjustment DAC

+10V Reference

-1V to +1v J5
T0 X tal
(STD)

0 to -10V
AAA-

+10V A

\V/ \Y%

Figure 3.11-8 Frequency Reference Adjustment DAC

The frequency reference adjustment DA converter makes fine adjustments with the standard
frequency in the CAL FREQ REF menu available provided by the calibration facility.

Keys adjust the 10MHz reference signal when ~1V to +1V are input to the F.ADJ terminal of the
STD block (BLK-017041). The variable adjustment range is 3 x 10~7 or more.
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3.12 CPU BLOCK

3.12.1 Block Diagram
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Figure 3.12-1 R3265/3271 CPU Block Diagram
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3.12.2 Block Operation Descriptions

CPU (BLS-017500) summaries
@ Configuration

The CPU board (BLS-017500) provides basic functions for the R3265/3271. lts
components consist of;

CPU
ROM
RAM
Display control

Key control

® @ & 0@ ©® ®

Clock

@

Counter

Figure 3.12-1 is an overall block diagram of the CPU board.
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3.12 CPU BLOCK

+5Y

® Detailed block description
® CPU

RESET
IC

The CPU is a 10MHz version 68000 programmable gate array ceramic package.

A programmed command is generated from address decoders in two gate arrays, and
is transmitted to other boards and blocks as a Chip Select signal. The voltage
monitoring IC TL7700 is used as for RESET signal generation. When the +5V power
supply falis below +4.6V, it issues a * RESET signal to the CPU and other blocks.
DATACK is normally returned to the CPU without a wait time, but only when an analog
RF, LOG, IF, or synthesizer command is programmed, * DATACK is returned to the

CPU with a 100ns wait time after the command is transmitted.

A block diagram of the CPU peripheral circuitry is shown below.

TL7700

SIM-654146 serial transfer gate

array (with an address decoder) i,_D‘*—
Various control signals ' :

CPU 68000
+5V
Data Bus
D / DATA
+5V 16
Address Bgs
A DRE
753 AD SS
RET
4/ 8 8
tf *LGSET cé A
i | Logic Chip
Analog 1/0 [ Select
Chip Select
wﬁgr O—

/

Figure 3.12-2 CPU Peripheral Circuitry Block Diagram
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3.12 CPU BLOCK

® ROM

ROM consists of four sets of 2M bit EPROM, SIM-27C2001D15-1. With a 150ns
access time, it is organized into 512K by 16 bits.

© RAM
The CPU board contains four kinds of RAM, as follows:

® Pseudo-RAM, SMM-658128LP12 x 2 (128K words), used as a program, arithmetic,
and A/D data storage area. It is designed to share the upper 1K addresses of its
storage space with the CPU and A/D board gate array.

® Bit-RAM, SMM-8464CS x 1 (8K bytes), used as marker and sweep stop bit RAM.
Since bit-RAM has the upper 1K addresses allocated in the same address space as
pseudo-RAM, it can be used to set markers at the addresses corresponding to A/D
lamp positions or generate sweep-stop interrupts.

® Battery backup RAM Low-power RAM with battery backup, used to store
programmed data or secondary calibration data.
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@ Display control

R3265/327 is used as a display controller, and is made of 16 sets of VRAM to hold four
screenfuls of data, each consisting of 64k X 16 bits.

Video signal are output as a 0 to 5V analog signal of positive polarity by combining
these four screenfuls of data.

HM53461ZP12%x 4% 4
16
DATA ——-D DI / D VRAM jShift register
2 16 16
aRS A4 D2 / vRaM | |~ - EXT
| VIDEQ
16 16 ] (composite)
QDM ——~d ¢§ D3 / VRAM / VIDED
$RD  ——d RD T n U
Wk ——d W D4 A% 0 yran o L VIDEO
||
H A8
Y 5
16
sRST —— RsT /
' VRAM control
HD
20M —P

VD
/ 6 Shift register
7

Display controller

Figure 3.12-3 Display Circuitry

Contents of the four screenfuls of data stored in VRAM
Screen 1: Trace A data

Screen 2: Trace B data

Screen 3: Menw/scale data

Screen 4: Marker data
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® Key control

The key controller gate array controls 43 keys switches, the rotary encoder, and eight
LEDs . The key switch codes (in hex) are listed below.

Soft menu keys

SKO0 i [CENTER A B LCL
80 : 8 8 98 A0 B0
SK1 i | SPAN| [COUPLE MODE RECALL} |ISHIFT

81 ; 89 91 99 Al A9

SK2 i ISTART STOP ON PEAK MKR-> OFF
8 2 § 8 A 92 9 A A2 AA B 2
SK3 : REF MENU 7 8 9 GHz
8 3 ; 8 B 93 9B A3 AB B3
SK¢ 4 5 6 MH z
8 4 9¢C Ad AC B4
SK5 1 2 3 kHz
85 9D A5 AD B5
ske || @ T 0 : BKSP H 2
8 6 : 8 E 96 9E A6 AE B 6

Figure 3.12-4 Key Switch Code
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® Clock

Clock pulses used for the CPU board are generated on the basis of the 80MHz clock
produced by dividing the 400MHz reference clock.

The 80MHz clock input, after a TTL level conversion, is divided by four to a 20MHz
clock for use as a display and A/D clock. The 20MHz clock is further divided by the
CPU peripheral gate array MB654815 to create 10MHz, 5MHz, and 2.5MHz.

MB654815

TTL

2. 5MHz
— S5MHz

— 10MHz

80MHz
CLOCK ¢—>—4 —
(0dBm) |

50Q

—————

Division by 4

conver sion

Le ve 1

(PU peripheral
gate array

TTL 20MHz

20 MHz
oscillator

Figure 3.12-5 Clock Block Diagram

20MHz clock:  Display and A/D

10MHz clock:  CPU, FPU, counter (interval timer), and other system timing
5MHz clock: GPIB and SI/O

2.5MHz clock: Input unit SI/'O
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Counter
The counter counts the number of IF/YTO IF pulses received during a specified interval
timer period.
Counter gate array
MB620410
g
IF CLOCK » | TTL 186
-20dBm )—D—I 1—-’\/\/\'—I>—0 — -8 IF D =—— D0 to D15
(from LOG] 2z
50Q 38
104 ———>
S
YTO IF CLOCK » | TTL
0dBa !——{\ — & Y10
[from SYN] 2z
50Q 58
4
Al to A4 —~+—— ADRS
*CNT CS
i
+WR WR
RST

*RESET

Figure 3.12-6 Counter Block Diagram
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4.1 introductory Description and UUT Performance Requirements

4. PERFORMANCE TEST (CALIBRATION)

4.1 Introductory Description and UUT Performance Requirements
This procedure describes the performance test of the spectrum analyzer R3265/3271.

The unit being test will be referred to herein as the UUT (Unit-Under-Test).

UUT Environmental range 1 TEMP. 20°C to 30°C . RH 85% or less
UUT Warm-up/Stabilization period requirements  : 60 minutes
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4.1 Introductory Description ahd UUT Performance Requirementis

Table 4-1 UUT Performance Requirements (1 of 5)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

1. Frequency
Readout Accuracy
and Frequency
Countor Marker
Accuracy.

Frequency Readout Accuracy:
< # [Counter Frequency X Frequency Reference
Accuracy) + (Span X Span Accuracy)
+(0.15 X RES.BW) + 10 Hz]

Span Accuracy:
Span>2 MHz +3%
Span=2 MHz *+ 5%

Marker Frequency Counter Accuracy:
< * [(Marker Frequency X Frequency Reference
Accuracy) + (5 Hz XN) + 1LSD]

-1 Signals are input from

the SG where high-
precision frequency
standard is set as the
reference frequency
for measurement.

2. Frequency - Frequency: <1X10 /year The frequency of CAL
Reference Output <2x1078/day OUT signal locked to
Accuracy. the internal 10 MHz
' reference is measured

with the counter.

3. Residual FM Residual FM: <3 Hz XNp-p/0.1 sec Highly stabilized

signals are input for
measurement.

4. Frequency Drift

Frequency Drift:
2.5 kHz X Sweep Time (min.) XN
(50 kHz < Span=2 MHz)
60 Hz X Sweep Time (min.) XN
{Span=50 kHz)

Highly stabilized
signals are input for
measurement.

5. Noise Sidebands

f=2.6 GHz:
1 kHz offset< — 100 dBc/Hz
10 kHz offset< — 110 dBc/Hz
20 kHz offset< —110 dBc/Hz
100 kHz offset< —114 dBc¢/Hz

f>2.6 GHz:
1 kHz offset<(—95 + 20 logN) dBc/Hz
10 kHz offset<(—108 + 20 logN) dBc/Hz"
20 kHz offset<(—108 + 20 logN) dBc/Hz
100 kHz offset<(—~ 110 + 20 logN) dBc/Hz

Good noise sideband
signals are input for
measurement.

6. Frequency Span
Accuracy

Linear Span:
< +3% (Span>2 MHz)
< 5% (Span=2 MHz)

Log Span:
+ (10 + Stop Frequency X 0.1%)

Signals at two
frequencies according
to each span are input
to measure the
difference between
the frequencies.
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4.1 Introductory Description and UUT Performance Requirements

Table 4-1 UUT Performance Requirements (2 of 5)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

7. Resolution
Bandwidth
Accuracy and
Selectivity

Range Accuracy:
10 Hz to 3 MHz 1, 3, 10 sequence
+15% 100 Hz to 1 MHz
+25% 30 Hz (25°C +£10°C), 3 MHz
+50% 10 Hz to 100 Hz nominal (digital IF)

Selectivity (—60 dB/—3 dB):
<15:1 100 Hz to 3 MHz
<20:1 30 Hz
5:1 10 Hz to 100 Hz nominal (digital IF)

Bandwidth (—6 dB):
200 Hz, 9 kHz, 120 kHz
Conformed to CISPR standard

CAL OUT signals are
input for
measurement.

8. Resolution

100 Hz to 3 MHz RBW:

CAL QUT signals are

Bandwidth < +0.3 dB (Reference to 300 kHz RBW) |input for
Switching 30 Hz RBW : < +1 dB (digital IF) measurement.
Uncertainty 10Hzto 100Hz :<+1.5dB
9. Displayed (10 Hz res BW, 0 dB input atten, 1 Hz video filter) No signal is input and
Average Noise R3265: average noise level at
Level —100 dBm 1 kHz each frequency is
—110 dBm 10 kHz measured.
—111 dBm 100 kHz
—135 dBm 1 MHz

— {140 —1.55f(GHz)} dBm
10 MHz to 3.6 GHz
— {145 — 1.55f(GHz)} dBm
10 MHz to 3.6 GHz
{Low noise mode)

—135 dBm 3.5 GHz to 8 GHz
R3271:

—100 dBm 1 kHz

—110 dBm 10 kHz

—111 dBm 100 kHz

—{135—1.55f(GHz)} dBm
1 MHz to 3.6 GHz

—130 dBm 3.5 GHz to 7.5 GHz
—123 dBm 7.4 GHz to 15.4 GHz
~116 dBm 15.2 GHz to 23.3 GHz
—110 dBm 23 GHz to 26.5 GHz
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4.1 Introductory Description and UUT Performance Requirements

Table 4-1 UUT Performance Requirements (3 of 5)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

[

10. Gain Compression
(1dB)

R3265:
—5 dBm mixer input level >200 MHz
—10 dBm mixer input level >10 MHz

R3271:
—5 dBm mixer input level>10 MHz

Two signals are input
simultanecusly to
measure the level at
which one of the
signals is lowered by
1 dB.

11. Residual (no signal at input, 0 dB RF Attenuation) No signal is input and
Response R3265: the test is terminated
<—100dBm | 1 MHz at 50 Q.
< —90 dBm | 300 kHz
R3271:
<100 dBm | 1 MHz to 3.6 GHz
< —90 dBm | 300 kHz to 26.5 GHz
12. Second Harmonic | R3265: The lowpass filter is
Distortion connected to the SG
freq range mixer level | output for
<—70dBc | 100 MHzt0 3.6 GHz | —30dBm | Measurement
< —60 dBc 10 MHz to0 3.6 GHz —~30 dBm
< —100 dBc >3.5 GHz —10 dBm
R3271:
freq range mixer ievel
< -—-70dBc 10 MHz to 3.6 GHz —30 dBm
< —-100 dBc >3.5 GHz —10 dBm
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4.1 Introductory Description and UUT Performance Requirements

Table 4-1  UUT Performance Requirements (4 of 5)
Unit-Under-Test
(UUT) Performance Specifications Test Method
Parameter/Function
13. Third Order R3265: Two neighboring
Intermodulation . signals are input
Distortion freq range mixer level | simultaneously for
<—70dBc | 200 MHz t0 3.6 GHz | —30dBm |Measurement.
<—-60dBc | 10 MHz to 3.6 GHz —30 dBm
< -75dBec >3.6 GHz —30 dBm
R3271:
freq range mixer level
< -70dBc 10 MHz to 3.6 GHz —30 dBm
< -75dBc >3.6 GHz —30 dBm
14. Image, Multiple, R3265: Signals allowing

Out of Band
Response

< —70 dBc (10 MHz to 8 GHz)

R3271:
< —70 dBc (10 MHz to 18 GHz)
< —60 dBc (10 MHz to 23 GHz)
< —50 dBc (10 MHz to 26.5 GHz)

image, multiple and
out of band response
as against the center
frequency are input
for measurement.

15. Frequency
Response

10 dB input attenuation
R3265:
+1.5dB 100 Hz to 3.6 GHz
+1.0 dB 50 MHz to 2.6 GHz
+1.5 dB 3.5 GHz to 7.5 GHz
+1.5dB7.4 GHz to 8 GHz
Additional Uncertainly Due to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5dB 100 Hz to 8 GHz
R3271:
+1.5 dB 100 Hz to 3.6 GHz
+1.0 dB 50 MHz to 2.6 GHz
+1.5dB 3.5 GHz to 7.5 GHz
+3.5dB 7.4 GHz to 15.4 GHz
+4.0 dB 15.4 GHz to 23.3 GHz
4.0 dB 23 GHz to 26.5 GHz
Additional Uncertainly Due to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5 dB 100 Hz to 26.5 GHz

The signal level of SG
at a certain level on
the screen is
measured at each
frequency with the
power meter.
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4.1 Introductory Description and UUT Performance Requirements

Table 4-1

UUT Performance Requirements (5 of 5)

Unit-Under-Test

(UUT) Performance Specifications Test Method
Parameter/Function
16. IF Gain (after automatic calibration) The REF level is
+0.5 dB 0 dBm to —50 dBm raised while lowering

Uncertainty

+0.7 dB 0 dBm to —80 dBm

the signal level with
the external attenuator
to measure the error.

17. Scale Fidelity

Log:
+0.2 dB/1 dB, +1 dB/10 dB, +1.5 dB/90 dB

Linear:
+5% of reference level

QP Mode Log:
+1.0 dB/30 dB, +2 dB/40 dB, £+ 1.0 dB/40 dB
(25°C+10°C)

input signal is lowered
with the external
attenuator for
measurement.

18. Input Attenuator
Accuracy

(20 dB to 70 dB settings referenced to 10 dB)
R3265:

+1.1 dB/10 dB step, 2.0 dB max,

100 Hz to 8 GHz

R3271:
1.1 dB/10 dB step, 2.0 dB max,
100 Hz to 12.4 GHz
+1.3 dB/10 dB step, 2.5 dB max, "
12.4 GHz to 18 GHz
+1.8 dB/10 dB step, 3.5 dB max
18 GHz to 26.5 GHz

Signal at a frequency
is input and measured
with the internal
attenuator.

19. Sweep Time
Accuracy

Accuracy: < *3%

Square wave signals
at a known frequency
are input repeatedly
according to each
sweep time for sweep
time measurement.

20. Calibration
Amplitude
Accuracy

Amplitude: —10 dBm +0.3 dB

CAL OUT éignals are
measured with the
power meter.
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4.2 Measurement Standards and Support Test Equipment Performance Requirement

4.2 Measurement Standards and Support Test Equipment Performance

Requirement

Minimum-Use-Specifications (MUS) are the calculated minimum performance specifications
criteria needed for the Measurement Standards (MS) and support M&TE to be used for the
comparison measurements required in the Test Procedure (TP) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defines and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability (uncertainty specification) required of the measurement standards
system. MUS Is required to assist a measurement specialist in the evaluation’of existing or
selection of alternate measurement standards equipment.

The uncertainty/accuracy ratio applied in this TP is 10:1 and any exception to that is indicated in
Section 4.1.

CAUTION

The instructions in this TP relate specifically to the equipment and conditions listed in Section
4.2. If other equipment is substituted, the information and instructions must be interpreted
and revised accordingly.

MS and SM&TE Environmental Range : Temperature : 18°Cto 28°C
Relative Humidity : 30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements : 60 minutes
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4.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 4-2 Measurement Standards (MS) Performance Requirements

Equipment Generic . e, N Mfr., Model/Option
Name (Qty) Minimum-Use-Specifications Applicable
Frequency Standard Output Frequency : 10 MHz TR3110
Stability : 5x10710/day
Qutput Impedance : about 50 Q
Output Voltage : 1 Vpp or more
Synthesized Sweeper | Frequency Range : 10 MHz to 18 GHz TR4515
Frequency Accuracy (CW): 3X 1078/day
Power Level Range :—15dBmto +15 dBm
Frequency Counter Frequency Range : 10 Hz to 120 MHz TR5823
Gate Time : 10s
Number of Digits Displayed : 8 digits
Input Voltage Range : 25 mVrms to 500 mVrms
Frequency Frequency Range : 10 MHz to 20 MHz HP3325
Synthesizer Stability 1 5X10 6/year
Power Level Range: —10 dBm to +13 dBm
Synthesized Signal Frequency Range :10 MHz to 4 GHz R4262
Generator Residual SSB Phase Noise:
1 kHz offset < —115 dBc/Hz
10 kHz offset < —125 dBc/Hz
100 kHz offset < —130 dBc/Hz
Power Level Range: —20 dBm to +10 dBm
Power Meter Accuracy : £0.02 dB (dB Relative Mode) HP436A
Power Sensor Frequency Range :50 MHz to 26.5 GHz HP 8485A
Power Range :1 pWto 100 mw »
Maximum SWR 1 1.25 (26.5 GHz) .
Frequency Range :10 MHz to 18 GHz HP8481A
Power Range $1uWto 10 mwW
Sweeper Frequency Range :10MHz'to 26.5 GHz HP8350
Power Range :—5dBmto +10 dBm +
(at 3.6 GHz) HP83595A
1 dB Step Attenuator | Frequency Range :DC to 18 GHz HP8494H
Attenuation Range : 12 dB
10 dB Step Attenuator | Frequency Range :DC to 18 GHz HP8495H
Attenuation Range : 70 dB
Attenuator Driver HP11713A
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4.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 4-3 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Generic e M#r., Model/Option
Name (Qty) Minimum-Use-Specifications “Applicable
Adapter Type N(m) to BNC(#) Generic
| Type N(m) to SMA(f) Generic
SMA(m) to SMA(m) 50-673-0000-31
(Sealectro)
Type N(f) to BNC(m) Generic
50 Q Termination SMA Generic
20dB Fixed, 3dB Connector : SMA(m), SMA(f) Generic
Fixed Attenuator '
Power Splitter Frequency Range : 10 MHz to 26.5 GHz Model 1578
Insertion Loss : 6 dB (nominal) {(Weinschel)
Low-pass Filter Cutoff Frequency  : 2.2 GHz
Rejection at 3 GHz : >40 dB
Rejection at 3.8 GHz: >80 dB
Power Divider Frequency Range : 10 MHz to 300 MHz H-8-4
Isolation :>20dB (ANZAC)
Frequency Range :2 GHz to 4 GHz 4313-2
Isolation :>20dB (NARDA)
Cable Frequency Range :DC to 26.5 GHz A01002
Maximum SWR : <1.45 GHz at 26.5 GHz :
Length : about 70 cm
Connector : SMA(m) both ends
Length : 150 cm - Mi-09
Connector : BNC(m) both ends
Length :10 cm MC-61
Connector : BNC(m) both ends
4-9 Jan 30/92
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4.3 Preliminary Operations

4.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer’s power supply cord is plugged into a 3-hole grounqed

outlet or 2-hole outlet with grounded adapter. You can be fatally shocked if you fail to follow
this rule.

Do not touch live circuits when calibrating instrument.

(1) - Review this entire procedure before starting calibration procedure.

(2) Always confirm that the POWER switch is OFF before connecting the power cable to the AC
fine.

4-10 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

4.4 Performance Test Process
4.4.1 Accuracy of Frequency Readout and Frequency Counter Marker
e SPECIFICATION

Frequency Readout Accuracy <  #[(Center Frequency X Frequency Reference Accuracy)
+(Span X Span Accuracy) + (0.15 X RES.BW) + 10 Hz]

Span Accuracy:’ Span > 2MHz 3%
Span = 2MHz +5%

Marker Frequency Counter Accuracy < * [(Marker Freq. X Freq. Reference Accuracy)
+ (5 HzxN) + 1 LSD]

~ o RELATED ADJUSTMENT
YTO Adjustment
10 MHz Frequency Reference Adjustment

e DESCRIPTION
The accuracy of the R3265/3271 frequency readout and frequency counter marker is tested

with an input signal of known frequency.

SYNTHESIZED R3265/3271
FREQUENCY SWEEPER L_| r—]
STANDRARD :

0 O] |7 5. =

O 10 MHz o— ?
l l EXT
Ref. IN

BNC
CABLE

SMA CABLE

Figure 4-1 Frequency Readout and Frequency Counter Marker Accuracy Test Setup

e EQUIPMENT -
Frequency Standard .................... . TR3110
Synthesized Sweeper . .................. TR4515
Cables:
SMA, 70 CM oo e A01002
BNC,150cm ... .. Mi-09
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4.4 Periormance Test Process

e PROCEDURE
" (1) Connect the equipment as shown in Figure 4-1

[Frequency Readout Accuracy]

(2) Press the lNSTRUMENTkey on the TR4515. Set the TR4515 controls as

follows:
4 2 GMz
Powerlevel ........... ... ... .. —10dBm
Frequenty Reference ................... EXT (Rear Panel)

(3) On the R3265/3271, press the key and set the controls as follows:

Conter Freq oo vvvneeeieeie i 2GHz
OpPaN .. e e 1 MHz

(4) On the R3265/3271, press the key. Record the MKR frequency on Table 4-4 as
the ‘Actual Marker Reading. The reading should be within the limits shown.

(5) Repeat step (4) for all the frequency and span combinations listed in Table 4-4. Peak
the R3265/3271 preselector for and set the Analyzer and the TR4515’s key to
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(6) Set the [Frea span | key of the R3265/3271 to 1 MHz.

___________ -l
I

T k| r
Press the MARKER[ON | key to } COUNTER ECHa

(7) Key in the TR4515 frequencies and the R3265/R3271 center as indicated in Table
4-5. For each pair of settings, press the key and record the MKR frequency at
each point in Table 4-5.

The marker readings should be within the limits shown.
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4.4 Performance Test Process

Table 4-4 Frequency Readout Accuracy.

TR4515 R3265/3271 Marker Reading
Frequency Soan Center Min. Actual Max.
(GHz) P Frequency (GHz) (GHz) (GHz)
2 1 MHz 2 GHz 1.989948 2.000051
2 10 MHz 2 GHz 1.99968 2.00031
2 20 MHz 2 GHz 1.99935 2.00064
2 50 MHz 2 GHz 1.99845 2.00154
2 100 MHz 2 GHz 1.9968 2.0031
2 2 GHz 2 GHz 1.939 2.060
5 1 MHz 5 GHz 4.999947 5.000052
5 10 MHz 5 GHz 4.99968 5.00031
5 20 MHz 5 GHz 4.99935 5.00064
5 50 MHz 5 GHz 4.939845 5.00154
5 100 MHz 5 GHz 4.9968 - 5.0031
5 2 GHz 5 GHz 4.939 5.060
<R3271 ONLY >
11 1 MHz 11 GHz 10.999947 11.000052
11 10 MHz 11 GHz 10.99968 11.00031
11 20 MHz 11 GHz 10.99935 11.00064
11 50 MHz 11 GHz 10.99845 11.00154
11 100 MHz 11 GHz 10.9968 11.0031
11 2 GHz 11 GHz 10.939 11.060
18 1 MHz 18 GHz 17.999946 18.000053
18 10 MHz 18 GHz 17.99968 18.00031
18 20 MHz 18 GHz 17.99935 18.00064
18 50 MHz 18 GHz 17.99845 18.00154 -
18 100 MHz 18 GHz 17.9968 18.0031
18 2 GHz 18 GHz 17.939 18.060
Table 4-5 Frequency Counter Marker Accuracy
TR4515 R3265/3271 Marker Frequency
Center
Frequency Frequency
(GHz) Min.(GHz) Actual(GHz) Max.(GHz)
(GHz)
2 2 1.999999794 2.000000206
5 5 4.999999494 5.000000506

<R3271 ONLY>

11
18

11
18

10.999998889
17.999898184

11.000001111
18.000001816

4-13
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4.4 Performance Test Process

- 4.4.2 Frequency Reference Output Accuracy

e SPECIFICATION
Frequency: <1X10-7/year, <2X10-8/day

e RELATED ADJUSTMENT
Frequency Reference Adjustment

e DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency
of the 25 MHz CAL QOUTPUT signal. The CAL QUTPUT signal is referenced to the10 MHz

reference.
FREQUENCY R3265/3271
FREQUENCY COUNTER = =]
STANDRARD O
2 ©) L=
O o5ps : |
’ 10MHz~120MHz
| Jemo NPUT A
10MHz BNC CABLE

OUTPUT

Figure 4-2 Frequency Reference Accuracy Test Setup

o EQUIPMENT
Frequency Counter .................o.... TR5823
Frequency Standard .. .................. TR3110
Cables:
BNC, 180 cm (2required) . ............... MI-09

4-14 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-2.

(2) Set the TR5823 controls as follows:

FREQUENCY STD SWITCH (Rear Panel)

INPUT CHANNEL .................
GATETIME ....... .. .. oot

(3) Press the key on the R3265/3271.

.......... EXT

.......... INPUT A
.......... 10 sec

CAUTION

Before starting this measurement, perform warm-up operation of the R3265/3271 for more
than 30.minutes. If the frequency reference of the R3265/3271 is set to EXT, set it to INT or
perform 15-minute warm-up operation after instrument preset.

(4) Wait for the frequency counter to settle down.

(5) Read the frequency counter display. The frequency should be within the following

limits:

(2)*4.9999975 = < (2)"6.0000025
*. The counter can display only eight digits.

4-15
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4.4_Performance Test Process

4.4.3 Residual FM
e SPECIFICATION
Residual FM: < 3 HzXNp-p/0.1 sec

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
The Residual FM Test measures the short-term stability of the spectrum analyzer’s LO system.
A stable signal is applied to the input. In zero span, the signal is slope detected on the IF
bandwidth filter skirt. Any instability in the LO system transfers to the IF signal in the mixing
process. The test determines the slope of the IF filter in Hz/dB and then measures the signal
amplitude variation caused by the residual FM. Multiplying these two values gives the residual

FM in Hz.
FREQUENCY
SYNTHESIZER - I_—' R3266/3271 '—_|
ouT IN
? [ ‘ b
BNC CABLE
Figure 4-3 Residual FM Test Setup
e EQUIPMENT
Frequency Synthesizer .................. HP3325
Cabie:

BNC,180cm ... ... i MI-09
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4.4 Performance Test Process

¢ PROCEDURE

[Determining the IF Filter Slope]

(1)
(2)

(3)

Connect the equipment as shown in Figure 4-3.

Set the Frequency Synthesizer controls as follows:

FREQ .« .o eeee e e 10 MHz
AMPTD oottt —10 dBn
FUNCTION .« .o evee e ~ key

On the R3265/3271, press the key and set the to 10 MHz,
to 100kHz.

Press the key and' NEXT MENU ' then press | DGITAL IF | twice to set the Digital IF to

_______ L _V2IOFF_ |
“OFF”
:-_STG— -F;K- 1 “ ”
Press the . key, marker- key, | Biiorr | {o set the signal track to “ON”.

Press the key, then press six times to set the SPAN to 1kHz.

Set the !F®W !0 30 Hz.

L___J

;
Press the MARKER [ ON | key, | ' gﬁ,;;g; i to set the signal track to “OFF”.

MENU | SWEEP | | | SINGLE | '
Press the key ' MODE ! and Swp

puugud ____J

.
Press - ‘AMKR'

____J

' Rotate the data entry knob clockwise untii MKR reads —3 dB +0.1 dB.

Press {A MKR 1. Rotate the data entry knob clockwise until MKR read —6 dB +0.1 dB.

| S,

Divide the 4 MKR frequency by the /41 MKR amplitude to obtain the slope of
the RBW filter. For example, if the 4 MKR frequency is 14 Hz and the A MKR
amplitude is 6.05 dB, the slope is 2.3 Hz/dB.

Record the resuit below:
Slope Hz/dB
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4.4 _Performance Test Process”

[Measuring the Residual FM]

(6)

(7)

(8)

()

r 3 r 1
1 SWEEP 1 1 CONT 1

Press the MARKER [OFF |key, the key, 1vope 1 and1 swp 1 -

Set 00 .

Set the SWEEP to 100 ms.

Press thekey. Rotate the data entry knob clockwise to place the displayed
trace about six divisions below the reference level. o

' r ul r 3
| SWEEP 1 SINGLE §
Press the key, ' MODE ! and Cswp -

—_————

Z——= r
Press the key, MARKER key{A MKR-Eand key | MIN I

| IN—— | | A |
Read the 4 MKR amplitude, take its absolute value, and record the result as the

deviation.

Deviation: dB

Calculate the residual FM by muitiplying the slope recorded before by the deviation.
Record the resuit below. '

The residual FM should be less the 3 Hz.
Residual FM: Hz
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4.4 Performance Test Process
4.44 Frequency Drift
e SPECIFICATION

. 2.5 kHz X sweep time (min) XN (50 kHz < span < 2 MHz)
Frequency Dirift . .
60 Hz X sweep time (min) XN (span =< 50 kHz)

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
In the frequency drift test, drift of the spectrum analyzer’'s LO system is measured when the
sweep time is long. Drifts are measured for two spans by inputting highly-stabilized signal.

BNC CABLE
10 MHz REF
EXT REF IN £ llN/OUT ‘
° R3265/3271
|
FREQUENCY _ 5 9 :
SYNTHESIZER
BNC CABLE
Figure 4-4 Frequency Drift Test Setup
o EQUIPMENT
- Frequency Synthesizer ..................... HP3325
Cable: BNC 150 cm (2 required) . ............. MI-09

Adapter: Type (N) to BNC
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4.4 Performance Test Process

e PROCEDURE
(1) Connect the equipment as shown in Figure 4-4.

(2) On the HP3325, set the controls as follows:

FREQ - @ittt e e 10 MHz
AMPTD vttt e —8 dBm
FUNCTION .ottt eee e ~ key

CENTERFREQ .......cc.ciiinaina.. 10 MHz

SPAN . e e 50.1 kHz
dB/div ... e 2 dB/div

SWP e 1 sec

© (4) On the R3265/3271, press , , , and the signal on

the screen moves to the second division from the right. Wait for sweep to be performed

three times or more.

(5) On the R3265/3271, press E]' VIEW land .' WRITE '.
- Jd

Set the sweep time to 80 sec.

1r 1 r 1
END .sweep. | SINGLE 1 | RESET 1 _
Press ''mopE ! | swp 1! swp

—_——— __..J

Wait for the sweep to be canpIeted (until the sweep indicator goes off).

(6) On the R3265/3271, press [PEAK], MARKER , [on ], 1AMk, [X] and [Feax].
L J .

{7) Read the MKR frequency and record this as the frequency drift.
it should be less than 2.5 kHz. Frequency Drift: Hz

(8) On the R3265/3271, press : 'S%%EEP: ol | S | : and MARKER :

| i | =
Press .'WR'TE' , :BLANK} and , ISWPI | |AUTO|, INEXTMENU. :
4 L

B [ Lewwd | Lecea—-2

ID|G|TAL IF I 1 DIGITAL IF I to set to the DIGITAL IF to “OFF”.

i [ 1 |
L WRIOFF_ 7 WRIOFF_
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4.4 Performance Test Process

Set the R3265/3271 as follows: ' ‘

CenterFreq . ...... ..., 10 MHz
Span L e e 200 Hz
RBW e s 30 Hz
SWP e e e 5 sec

Wait for sweep to be performed three times or more.
(9) Repeat (4) through (6).

(10) Read the MKR frequency and record this as the frequency drift.
It should be less than 60 Hz.

Frequency Drift: Hz
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4.4.5 Noise Sidebands
o SPECIFICATION
Noise Sidebands:
Offset f =26 GHz f>2.6 GHz
1 kHz < —100 dBc/Hz < (—95+20 logN) dBc/Hz
10 kHz < —110 dBc/Hz < {—108 +20 logN) dBc/Hz
100 kHz < —114 dBc/Hz < (—=110+20 logN) dBc/Hz

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION .
The noise sidebands of a 2.6 GHz and 3.7 GHz, - 10 dBm, signal are measured at an offset of
1 kHz, 10 kHz and 100 kHz from the carrier.

BNC CABLE SYNTHESIZED SIGNAL
R3265/3271 £1o M REF OUT/IN oM REFl GENERATOR
I |
RE O RF
Q2 |OUTPUT
o = T INPUT '
N, SMA CABLE
Figure 4-5 Noise Sidebands Test Setup
e EQUIPMENT: Synthesized Signal Generator
Critical Specifications Recommended

for Equipment Substitution model
Frequency Range = 10 MHz to 4 GHz R4262

Residual SSB Phase Noise at
1 kHz offset < —115 dBc/Hz
10 kHz offset < —125 dBc/Hz
100 kHz offset < —130 dBc/Hz
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4.4 Performance Test Process

¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-5.

(2) Set the Signal Generator controls as follows:

Frequency ......... ... .. iiiiiennenn. 2.6 GHz & 3.7 GHz
CWOutput ....... ... .. —5dBm

. r bl
(3) Press the key on the R3265/3271. Pressthe [ cpL | key and | NEXT 1
L 4

Set to 2.6GHz.

Since the measurement is made for each of 1 kHz, 10 kHz and 100 kHz offset
frequency, set the span frequency to 2.5 times each offset frequency, or 2.5 kHz, 25

kHz and 250 kHz. Keep other settings unchanged.

(4) Operate keys on the R3265/3271 as follows to measure noise sidebands of each offset
frequency. The measurement procedure for 100 kHz offset frequency is explained here,
and the procedure is applicable for 10 kHz and 1 kHz offset frequency.

Set the span corresponding to offset.

Press the | Peax | key and the key u MKR—-) REF . .

I | i
Press . E E] E to set each offset frequency -" """ bommme y

Press the reference level by 20 dB and perform averaging for about 20 samples. After
averaging, read the marker level and write it down in Table 4-6.

Also, measure noise sidebands with the center frequency at 3.7 GHz, and Table 4-6 is

completed.
Table 4-6 Noise Sidebands
Offset CF 2.6 GHz CF 3.7 GHz
kHz) | Actual (dBc/Hz) | Max. (dBc/Hz) | Actual (dBe/Hz) | Max. (dBc/Hz)
1 ~100 —95
10 —~110 ~108
100 —114 _ —110
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4.4 Performance Test Process

4.4.6 Frequency Span Accuracy

@ SPECIFICATION

< * 3% of actual frequency separation (SPAN > 2 MHz)
< 5% of actual frequency separation (SPAN = 2 MHz)
< %

{10% of actual frequency +0.1% of Stop frequency): LOG Span Accuracy

o RELATED ADJUSTMENT
Span adjustment.

e DESCRIPTION

“Set the signal frequency twice with the synthesized sweeper and measure the difference
between signal frequencies with the analyzer.
Check the span accuracy using the signal frequency difference measured with the
AMARKER function.

FREQ. 10 MHz REF
SYNTHESIZED STD IN R3265/3271 ouT
SWEEPER [—l .—J

| I
(O our i ' 7
7

ADAPTER"
elil SMA CABLE :

Figure 4-6 Frequency Span Accuracy Test Setup

e EQUIPMENT

Synthesized Sweeper ................... TR4515
Cables:

SMA,70cm ... e A01002

BNC, 1580cm ... ... e MI-09
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‘4.4 Performance Test Process

¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-6.

(2) Set the TR4515 controls as follows:

CW 1.989992 GHz

Output Power ..............ccovuuun... —5dBm
Frequency STD Switch (Rear Panel) ........ EXT

(8) On the R3265/3271, press the key and set the R3265/3271 controls as

follows:
CenterFreq ............ e e 2 GHz
Span ... 20 kHz

u A
SWEEP SINGLE SINGLE
(4) Onthe R3265/3271, press the key, 1 l MODEJ: ’ l SWP I 4 l SWP : ’

L____J L__....J

the key and the MARKER [N |key, | A MKR | '

(5) Set the TR4515 controls as follows:

CW 2.000008 GHz

(6) On the R3265/3271, press the [Menu Jkey, ! [SWEEP | [SNGLE1  [SINGLET g

1 I 1
LMODE ; * | Swp |’ | swp |

the key.

Record the AMARKER frequency reading as the Actual ] MARKER
Reading in Table 4-7.

The reading should be within the limits shown.

(7) Set the frequency of the TR4515, the center frequency and span of the R3265/3271 as
shown in Table 4-7, and repeat steps (5) through (7).

(LOG Span Accuracy)
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(9) Set the R3265/3271 controls as follows:

Startfrequency ....................... 100 MHz
Stopfrequency ....................... 1 GHz

(10) Set the TR4515 controls as follows:

CW 200 MHz

Fe=-- —_———— ————

1T . "
(11) On the R3265/3271, press the Key, | e 1+ 1omonet 5 1 ShetE ! and

MODE ; ' | SWP | ' [ SWP_ |
the key.
Record the MARKER frequency in Table 4-8 as the Actual Marker Reading. The reading
should be within the limits shown.

L2z

(12) Set the frequency of the TR4515, the start and stop frequency of the R3265/3271 as
shown in Table 4-8, and repeat steps (10) through (12).
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Table 4-7 Freguency Span Accuracy

TR4515 TR4515 R3265/R3271 4 Marker Reading
1st 2nd Center Span
Freguency Frequency Frequency Setting Min. Actual Max.
1.9999382 GHz | 2.000008 GHz 2 GHz 20 kHz 15.2 kHz 16.8 kHz
1.899980 GHz | 2.000020 GHz 2 GHz 50 kHz 38 kHz 42 kHz
1.999840 GHz | 2.000160 GHz 2 GHz 400 kHz 304 kHz 336 kHz
1.9992 GHz 2.0008 GHz 2 GHz 2 MHz 1.52 MHz 1.68 MHz
1.9992 GHz 2.0008 GHz 2 GHz 2.01 MHz 1.552 MHz 1.648 MHz
1.998 GHz 2.002 GHz 2 GHz 5 MHz 3.88 MHz 4.12 MHz
1.996 GHz 2.004 GHz 2 GHz 10 MHz 7.76 MHz 8.24 MHz
1.992 GHz 2.008 GHz 2 GHz 20 MHz 15.52 MHz 16.48 MHz
1.98 GHz 2.02 GHz 2 GHz 50 MHz 38.8 MHz 41.2 MHz
1.96 GHz 2.04 GHz 2 GHz 100 MHz 77.6 MHz 82. 4 MHz
1.92 GHz 2.08 GHz 2 GHz 200 MHz 155.2 MHz 164.8 MHz
" 1.8 GHz 2.2 GHz 2 GHz 500 MHz 388 MHz 412 MHz
1.6 GHz 2.4 GHz 2 GHz 1 GHz 776 MHz 824 MHz
1.2 GHz 2.8 GHz 2 GHz 2 GHz 1.552 GHz 1.648 GHz
2.9 GHz 6.1 GHz 4.5 GHz 4 GHz 3.104 GHz 3.296 GHz
1.3 GHz 7.7 GHz 4.5 GHz 8 GHz 6.208 GHz 6.592 GHz
<R3271 ONLY>
9.996 GHz 10.004 GHz 10 GHz 10 MHz 7.76 MHz 8.24 MHz
9.96 GHz 10.04 GHz 10 GHz 100 MHz 77.6 MHz 82.4 MHz
9.6 GHz 10.4 GHz 10 GHz 1 GHz 776 MHz © 824 MHz
9.2 GHz 10.8 GHz 10 GHz 2 GHz 1.552 GHz 1.648 GHz
16.896 GHz 17.004 GHz 17 GHz 10 MHz 7.76 MHz 8.24 MHz
16.96 GHz 17.04 GHz 17 GHz 100 MHz 77.6 MHz 82.4 MHz
16.6 GHz 17.4 GHz 17 GHz 1 GHz 776 MHz 824 MHZ
16.2 GHz 17.8 GHz 17 GHz 2 GHz 1.552 GHz 1.648 GHZ
8 GHz 12 GHz 10 GHz 5 GHz 3.88 GHz 4,12 GHZ
6 GHz 14 GHz 10 GHz 10 GHz 7.76 GHz 8.24 GHZ
2 GHz 18 GHz 10 GHz 19 GHz 15.52 GHz 16.48 GHZ
427 Jan 30/92
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Table 4-8 LOG Span Accuracy

R3265/R3271 Marker Reading
TR4515 p— Stop
Frequen a
saueney Frequency | Frequency Min. Actual Max.
200 MHz 100 MHz 1 GHz 179MHz 221 MHz
500 MHz 100 MHz 1 GHz 449 MHz 551 MHz
800 MHz 100 MHz 1 GHz 719 MHz 881 MHz
20 MHz 10 MHz 1 GHz . 17 MHz 23 MHz
50 MHz 10 MHz 1 GHz 44 MHz 56 MHz
80 MHz 10 MHz 1 GHz 71 MHz 89 MHz
100 MHz 10 MHz 1 GHz 89 MHz 111 MHz
200 MHz 10 MHz 1 GHz 179 MHz 221 MHz
500 MHz 10 MHz 1 GHz 448 MHz 551 MHz
800 MHz 10 MHz 1 GHz 719 MHz 881 MHz
10 MHz 1 MHz 1 GHz 8 MHz 12 Mhz
20 MHz 1 MHz 1 GHz 17 MHz 23 MHz
50 MHz 1 MHz 1 GHz 44 MHz 56 MHz
80 MHz 1 MHz 1 GHz 71 MHz 89 MHz
100 MHz 1 MHz 1 GHz 89 MHz 111 MHz
200 MHz 1 MHz 1 GHz 179 MHz 221 MHz
500 MHz 1 MHz 1 GHz 449 MHz 551 MHz
800 MHz 1 MHz 1 GHz 719 MHz 881 MHz
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4.4.7 Resolution Bandwidth Accuracy and Selectivity
e SPECIFICATION
Range: 10 Hz to 3 MHz; 1, 3, 10 Sequence

Accuracy: *+50% (Resolution Bandwidth 10 Hz to 100 Hz, Digital IF)
*15% (Resolution Bandwidth 10 Hz to 1 MHz)
*+25% (Resolution Bandwidth 3 MHz, 30 Hz)
‘ Note: 30 Hz at 25°C +10°C

Selectivity: <15:1 (100 Hz to 3 MHz)
<20:1 (30 Hz)
5:1 (10 Hz to 100 Hz, Digital IF) Nominal

Bandwidth (6 dB): 200 Hz, 9 kHz and 120 kHz (based on CISPR specifications)
e RELATED ADJUSTMENT

e DESCRIPTION .
This test measures the resolution bandwidth accuracy and selectivity. The 60 dB bandwidth is
then determined and the results used to calculate the selectivity for each bandwidth (Selectivity
= 60 dB BW/3 dB BW).

R3285/3271

CALOUT RE

o ° QliNpuT

BNC CABLE

Figure 4-7 Resclution Bandwidth Accuracy/Selectivity Setup
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¢ PROCEDURE
[Resolution Bandwidth Accuracy]

(1) Connect the R3265/3271 CALOUT to the INPUT 50 Q as shown in Figure 4-7.

2) Press and set the controls as follows:
Press [cEmen] 2] [E][iw]

Press |rreq span HE“ Mz |

Press [PEF LEVEL ||E|'d3m| and ’dB’di"I .

L

r ar
Press } NEXT 1l DIGTAL IF H DIGTAL IF 'to set Digital IF to “OFF”.

L _"f.E_NP_ i _1_/2_’9':.'.: _ L _MRIOFF_ |

Press |MENU 'Tg":jr?E :: SAMPLE; -
L J

ar 1
3 Pr PEAK | dBDOWN i1 xdB 1 l CONT DOWN |
(3) Press  MARKER [on ]} ooy | and set | SRTOOM o ON,

.
4) Press WISWEEPIISINGLE| :sweusn . .
4) | MENU |} I MODE ! swp !+ 1 gwp ! and wait for a new sweep to finish.

L4

(6) Record the marker frequency in Tables 4-9 and 4-10 as actual 3 dB bandwidth.

(6) Change the RBW and span frequency as shown in Table 4-9, and repeat steps 4 and 5
for remaining RBWs.

: r 1
Note : For measure RBW 100Hz to 10Hz, press the key | NEXT 1 and
L o

l DIGTAL IF l

L _1/2/0FF_ | set Digital IF to “17.

[Resolution Bandwidth Selectivity]

(7) Press and set the controls as follows:

woss (e ]
Press | FREQ SPAN ||Z”E“ MHz |

{-VBW-I

1

press | .@.
J

r !
Press [crL key { NS and | O e |  twice to set Digital IF to “OFF”.
L - L ..l

Press | TISACE :: SAMPLE| .
|.
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______ S fmmmmmmem
l dB DOWN I 1 xdB 1 x CONT DOWN |
(8) Press , MARKER - _____ 188t ooy |60 dB and} STLISN | to ON.
mmmqpo——=q ol

(9) Press [menu]! S,\),’é%ip T Sg“V%lF',E | 'Sg'x‘—E: and wait for a new sweep to finish.

(10)

(11)

(12)

____J

Record the marker frequency in Table 4-10 as actual 60 dB bandwidth.

Divide the 60 dB bandwidth by the 3 dB bandwidth and record as the Actual Resolution
Bandwidth Selectivity in Table 4-10.

Change the RBW and span frequency as shown in Table 4-10, and repeat steps (9)
through (11) for remaining RBWS.

(For 10 Hz RBW, digital IF, set averaging to ten times because of close noise sidebands
involved.

r===1
| SWEEP || CONT AVG
Press I MODE ” SWP_| l Ei__ﬁ_}@ )
Set VBW to AUTO if RBW is 10kHz or below.
Table 4-3 Resolution Bandwidth Accuracy

Resolution Frequency 3dB Bandwidth
Bandwith Setting | o bar ;
etting Min. Actual Max.
3 MHz 5 MHz 2.25 MHz 3.75 MHz
1 MHz 2 MHz 850 kHz 1.15 MHz
300 kHz 500 kHz 255 kHz 345 kHz
100 kHz 200 kHz 85 kHz 115 kHz
30 kHz 50 kHz 25.5 kHz 34.5 kHz
10 kHz 20 kHz 8.5 kHz 11.5 kHz
3 kHz 5 kHz 2.55 kHz 3.45 kHz
1kHz 2 kHz ' 850 Hz 1150 Hz
300 Hz 500 Hz 255 Hz 345 Hz
100 Hz 200 Hz 85 Hz 115 Hz
€130 Hz 200 Hz 22.5 Hz 37.5 Hz
100 Hz, Digital IF | 200 Hz 50 Hz 150 Hz
30 Hz, Digital IF | 200 Hz 15 Hz 45 Hz
10 Hz, Digital IF | 200 Hz 5 Hz 15 Hz

*1:

The MIN and MAX values for RBW 30 Hz are those when the temperature is
25°C+10°C. Values for other temperature range are not specified.

4-31 Aug 20/92




R3265/3271
SPECTRUM ANALYZER

MAINTENANCE MANUAL

4.4 Performance Test Process

Table 4-10 Resolution Bandwidth Selectivity

Res_olution' Freg:::cy 80 d.B 3 dB. Selectivity
Bandwith Setting Setting Bandwidth | Bandwidth Actual Max.
3 MHz 25 MHz 15
1 MHz 20 MHz 15
300 kHz 5 MHz | 15
100 kHé 1 MHz 15
30 kHz 500 kHz 15
10 kHz 200 kHz 15
3 kHz 50 kHz 15
1 kHz 20 kHz 15
300 Hz 5 kHz 15
100 Hz 2 kHz 15
30 Hz 1 kHz 20
100 Hz, Digital IF 1 kHz 5 (nominal)
30 Hz, Digital IF 500 Hz 5 (nominal)
10 Hz, Digital IF 200 Hz 5 (nominal)
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4.4.8 Resolution Bandwidth Switching Uncertainty
e SPECIFICATION

100 Hz to 3 MHz RZSBW: < +0.3 dB (referred to 300 kHz RES BW)

30 Hz RESBW: <+1dB
Digital IF:
10 Hz to 100 Hz < 1.5dB

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
This test utilizes the CALOUT signal for measuring the switching uncertainty between
resolution bandwidths. At each resolution bandwidth setting, the displayed amplitude variation
of the signal in measured. All measurements are referenced to the 300 kHz bandwidth.

—— Re265)3271

/
N

N

— ? °
—J caL | UL/

ouT INPUT
ADAPUTER

‘BNC CABLE

Figure 4-8 Resoiution BW Switching Uncertainty Test Setup

e EQUIPMENT

Adapters :

Typed Nm)to BNC (f) ...... ... .. ... ..... JCF-AF 001EX 3
Cables:

BNC10em ... e MC-61
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e PROCEDURE

(1) Connect the R3265/3271 CALOUT to the INPUT 50 Q as shown in Figure 4-8.

CAL P pe————

r 1
(2) Press thekey, the key and the key l ?g; _E:LS‘?'?%H:

the key, :NEXT MENU : I DIGTAL IF Il DIGTAL IF l to set the Dlgltal IF to “OFF”.

' i 1 !
[ 12/0FF _ ;| 1/2/OFF |

Set the instrument controls as follows:

CenterFreq ........... . ..., 25 MHz
Span .............................. -1 MHz
Reflevel ...... ... ... ... ... ... . .... —5dBm
RBW 300 kHz
SweepMode ........................ SINGLE
dBDiv ... 1dB

(3) Press the key, :Syvgsgl 'S_ls’ivfz;f: , the key and the MARKER key,

I
L___._J L_%NIQF_F_

(4) Set the frequency span and RBW to the values listed in the second entry of Table 4-11
(Span 5 MHz, RBW 3 MHz).

(6) Press the key, :SI\)IAé)I-IEDEEP: :S!SNVC\',"';E:and the key,

Record the AMARKER amplitude in the ActualZl MARKER Reading column of
Table 4-11. The MARKER reading should be within the limit shown.

CAUTION

— - ——————n

| l
Press the [crL | key 1T M¥ Wi ang { i : set Digital IF to “1” when measuring the
L Jd

resoution BW switching uncertainty of digital IF.

(7) Repeat steps 4 and 5 for each set of frequency span and RBW settings in Table 4-11.
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Table 4-11 Resolution BW Switching Uncertainty
R3265/R3271 A Marker Reading
Span RBW Min. (dB) Actual Max. (dB)
1 MHz 300 kHz 0 0 (Ref.) 0
5 MHz 3 MHz -0.3 +0.3
2 MHz 1 MHz -0.3 +0.3
200 kHz 100 kHz -0.3 +0.3
50 kHz 30 kHz -0.3 +0.3
20 kHz 10 kHz -0.3 +0.3
5 kHz 3 kHz -0.3 +0.3
2 kHz 1 kHz -0.3 +0.3
500 Hz 300 Hz -0.3 +0.3
200 Hz 100 Hz ~-0.3 +0.3
200 Hz 30 Hz -1 +1
200 Hz *100 Hz -1.5 +1.5
200 Hz *30 Hz -1.5 +1.5
200 Hz *10 Hz -1.5 +1.5
*: Digital IF
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® SPECIFICATIONS

Displayed Average Noise level:

(R3265)

bandwidth 1 Hz.

Frequency range

Average Noise Level

1 kHz
10 kHz
100 kHz
1 MHz
10 MHz to 3.6 GHz

3.5 GHz to 8 GHz

—100 dBm
—110 dBm
—111 dBm
—135 dBm

—{140-1.55 Xf(GHz)} dBm
—{145-1.55xf(GHz)} dBm
(Low noise mode)

—135 dBm

(R3271)

Frequency range

Average Noise Level

1 kHz
10 kHz
100 kHz
1 MHz to 3.6 GHz
3.5 GHz to 7.5 GHz
7.5 GHz to 15.4 GHz
15.2 GHz to 23.3 GHz
23 GHz to 26.5 GHz

—100 dBm
—110 dBm
—111 dBm
—{1356-1.55 xf(GHz)} dBm
—130 dBm
—123 dBm
—116 dBm
—110 dBm

® RELATED ADJUSTMENT

Frequency response adjustment.
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¢ DESCRIPTION

This test measures the displayed average noise level in all frequency tests. The analyzer’s
input is terminated at 50 Q. In Band 1, in the frequence range from 100 Hz to 3.6 GHz, the
test first measures the average noise at 1 kHz, 10 kHz, 100 kHz and 1000 kHz, then at any
frequency point in zero span. For the rest of Band 1, and for all remaining bands, the test
tunes the analyzer frequency across the band, uses the marker to locate the frequency with
the highest response, and then reads the average noise in zero span. In the case of the
R3265 only, a LOW NOISE function is provided, so the test measures the average noise level
at 25 MHz when the LOW NOISE function is set to ON.

R3265/3271

of] O

50Q
TERMINATOR

Figure 4-9 Displayed Average Noise Test Setup

o EQUIPMENT
50 Q Terminatqr
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e PROCEDURE
[Displayed Average Noise, Band 1]

(1) Connect the egiptment as shown in Figure 4-9.

Press and set the controls as follows:

Center Frequency ...........coueeunnnnn 1 kHz
Span Frequency ........... ... ... 0 Hz
Reference Level ...................... —60 dBm
Resolution Bandwidth .. ................ 30 Hz
Digital IF ... OFF
Video Bandwidth ...................... 1 Hz
Input Attenuator  ......... . .. L. 0dB

(2) Press E [ AVG | . EI H | Hz | and wait for averaging to finish and press W )

(3) Read the marker level and record it in Table 4-12 as the Displayed Noise Level at 1kHz.

(4) Press and set the controls as follows:

Center Frequency ................ e 10 kHz

Span Frequency . ............cciien.n. 0 Hz
Reference Level ...... ... ... ... ... ... —60 dBm
Input Attenuator . ...... .. ... . ..., 0dB
Resolution Bandwidth .. ................ 300 Hz
Video Bandwidth . ..................... 1 Hz
Sweep Time ... i e e 500 msec

5) Press WISWEEPHSINGLEl
(5) | MENU | Mope 1| w1 and wait for a new sweep to finish,

then press .
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(6) Read the marker level and record it in Table 4-12 as the Displayed Noise Level at 10

kHz.

(7) Change the center frequency to each of the values listed in column 1 of Table 4-12 and
repeat step 5 sequentially. Read the marker level and record it in Table 4-12 as the

Displayed Noise level at Center Frequency.

(8) Press and set the controls as follows:

Start Frequency
Stop Frequency
( Reference Level
Resolution Bandwidth
Video Bandwidth
Input Attenuator

......................

..................

3.501 GHz
8 GHz (7.5 GHz for R3271)

'—40 dBm

3 MHz
100 kHz
0dB

===
(9) Press E] }AXG : IEI and wait for averaging to finish.

————— 1
(10) Press n W IMKR->CF| and l WRlTE b

____J

(11) Set the controls as follows:

Span Frequency
Reference Level
Resolution Bandwidth
Video Bandwidth
Sweep Time

(

, (12) Press ! MoDE 1! swp !l swp | [Peak|

(13) Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level

from 3.5 GHz to 8 GHz (7.5 GHz for R3271).
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(This page has been intenti‘onally left blank.)
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[Displayed Average Noise Level, Band 2 (R3271 only)}

(14) Press and set the controls as follows:

Start Frequency ......................
Stop Frequency ............. ... ......
Reference Level ......................

Video Bandwidth ......................
Input Attenuator ........ e e

(15) Repeat steps (9) through (12).

7.501 GHz
15.4 GHz
—40 dBm

(16) Read the marker level and record it in Table 4-12 as the Displayed Noise level from

7.5 GHz to 15.4 GHz.
[Displayed Average Noise, Band 3 (R3271 only)]

- {17) Press and set the controls as follows:

Start Frequency ..........ccvvvvvnnn.
Stop Frequency ......................
Reference Level ......................

Video Bandwidth ......................
input Attenuator .......... ... ... .. ...

(18) Repeat steps (9} through (12).

15.201 GHz
23.3 GHz
—~40 dBm

100 kHz

(19) Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level

from 15.2 GHz to 23.3 GHz.

4-39

Jan 6/92




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

[Displayed Average Noise, Band 4 (R3271 only)]

(20) Press and set the controls as follows:

Start Frequency ............. ... ... 23.001 GHz
Stop Frequency ........c.cciiiinn.... 26.5 GHz
Reference Level ............... .. ..... —40 dBm
Resolution Bandwidth . ................. 3 MHz
Video Bandwidth ...................... 100 kHz
Input Attenuator .. ....... ... L., 0dB

{21) Repeat steps (9) through (12).

(22) Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level
from 23 GHz to 26.5 GHz. '

[Displayed Average Noise at 25 MHz when setting the LOW NOISE function On.
{R3265 only)]

(23) Press and set the R3265 controls as follows:

P d :-LOW NOISE-: “ ”
ress [rer LeveL | and | { set LOW NOISE to “ON”,

| ONIOFF
Center Frequency . .................... 25 MHz

Span Frequency ...........c.ciienn.a.. 200 Hz
Resolution Bandwidth .................. 10 Hz (Digital IF)
input Attenuator ............. ... ... ... 0dB
REFLEVEL ......... ... i, -90dBm

r===1
(24) Press[a] V¢! [s] [o] [t]and wait for averaging to finish.
L d

(25) Press and read the marker level and record it as Maximum Low Noise.

r 1
Press I MIN 1 and read the marker level and record it as Minimum Low Noise.
L d

(26) Displayed Average Noise in LOW NOISE mode is provided:

(Maximum Low Noise + Minimum Low Noise)
LOW NOISE = (dBm)
2

Record the result as the LOW NOISE in Table 4-12.
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Table 4-12 Displayed Average Noise Level (R3265)

Displayed Average
Frequency Noise Level Specification {(dBm)
(dBm)
1 kHz —95.23
10 kHz —95.23
100 kHz —96.23
1.1 MHz —120.23
10.1 MHz —125.21
101 MHz —125.07
501 MHz —124.45
1001 MHz —123.68
1.5 GHz —122.90
2.0 GHz —122.13
2.5 GHz -121.35
3.0 GHz —120.58
3.5 GHz —119.80
3.5 GHz to 8 GHz —-120.23
24 MHz (LOW NOISE) —145.0

4-41

Mar 28/96




R3265/3271

SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

Table 4-13 Displayed Average Noise Level (R3271)

Displayed Average
Frequency Noise Level Specification (dBm)
(dBm)
1 kHz —95.23
10 'kHz —95.23
100 kHz —96.23
1.1 MHz -120.23
10.1 MHz —120.21
101 MHz —120.07
501 MHz —-119.45
1001 MHz —118.68
1.5 GHz —117.90
2.0 GHz . —117.13
2.5 GHz —116.35
3.0 GHz —115.58
3.5 GHz —114.80
3.5 GHz to 7.5 GHz -115.23
7.5 GHz to 15.4 GHz —108.23
15.2 GHz to 23.3 GHz —101.23
23 GHz to 26.5 GHz —95.23
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4.4.10 Gain Compression
e SPECIFICATION

—5 dBm (mixer level) > 200 MHz

R3265:
8 — 10 dBm (mixer level) > 10 MHz

R3271: —5 dBm (mixer level) > 10 MHz

o RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION -
This test means gain compression in the low and high bands. :
Two signals, separated by 1 MHz, are used. First a —30 dBm signal is placed at the input of
the R3265/3271. ‘ '
After that, input a signal at —5 dBm or above and increase its signal level. The initial signal
level at —30 dBm is lowered. Measure the input level when the signal is lowered by 1 dB.

R3265/3271

SWEEPER I =] TRASTS

1 [ 1]
— /" | CABLE
CABLE =
3dB PAD 20dB CABLE
PAD :
POWER
SPLITTER
| W Y o

POWER
METER

Figure 4-10 Gain Compression Test Setup
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e EQUIPMENT

Synthesized Sweeper ...... e TR4515
SWEEPEr © v vttt e e -HP8350 + HP83595A
PowerMeter .. ....... ... ... .. HP436A
Power Sensor ........cuiiiiiinnnn ... HP848/A
Power Splitter .. ........ ... ... ... ... Model 1579
20dBPad ......... . e DEE-000480-1
3dBPad ........... . DEF-000685-1

Cable: SMA (3 required)

e PROCEDURE

o
(2)
3)

()

Zero and calibrate the power meter.
Connect the equipment as shown in Figure 4-10.

Press the INSTR PRESET by on both the TR4515 and the sweeper.
Set the controls for the HP8350 as follows:

CW e e e 11 MHz
O 1= ON
Power Level ... ... e —2dBm

Set the controls for the TR4515 as follows:

CW e e e e e 10 MHz
Powerlevel ................. e et e e e —4 dBm

On the R3265/3271, press the key.

Set the R3265/3271 controls as follows:

CenterFreq ..........cciiiiiiinanin.. 10.5 MHz
Span ... e 20 MHz
ATT e 0dB
dB/div. ... 1 dB/div
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(6)

(8)
©)

(10)

(1

On the HP8350, press the vernier key.
Turn the vernier knob of the HP8350 so that the displayed signal on the R3265/3271
screen enters the range within &2 div. from the center on the horizontal axis.

On the R3265/3271, press and .

Turn the vernier knob of the HP8350 so that the displayed'signal on the R3265/3271
screen enters the range within 1 div. from the center on the horizontal axis.

On the R3265/3271, press and .

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265/3271
screen enters the range within 1 div. from the center on the horizontal axis.

On the R3265/3271, press and .

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265/3271
screen enters the range of 2.5 div.£0.5 div. on the right side of the center on the
horizontal axis. .

Now, the frequency of the HP8350 output signal is setto 11 MHz +0.1 MHz.

On the R3265/3271, set the to —30 dBm.

On the HP8350, press the key to set the output to OFF.

Adjust the power level of the TR4515 for a displayed signal level of —30 dBm+0.1 dB
on the R3265/3271 screen.

On the HP8350, press the key to set the output to ON.

Turn the power level knob on the HP8350 until the signal level at 2.5 div. in the lefthand
part on the R3265/3271 screen is lowered by 1 dB from —30 dBm. If the power level
knob cannot be turned any more, stop it there.

Remove the SMA cable from the input terminal of the R3265/3271 and connect the
power sensor there.

Record the amplitude reading on the power meter.
It should be greater than —5 dBm (R3265: — 10 dBm)

dBm

Steps 14 through 18 are not necessary for the R3271.

(14)

Set the HP8350 controls as follows:
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{15) Set the TR4515 controls as follows:

(18) Set the R3265 controls as follows:

CenterFreg ...........coiiiiiiiin... 200.5 MHz
Span ... e e 20 MHz
Ref Level ....... e et —10 dBm

(17) Repeat steps (6) through (12).

{18) Record the amplitude reading on the power meter.
it should be greater than —5 dBm.

The following steps are to be performed for both the R3265 and R3271.
(19) Rotate the CAL FACTOR switch to the power sensor’s 3.6 GHz calibration factor.

(20) Set the HP8350 controls as follows:

CW e e 3.6 GHz
Powerlevel ........ ... -2dBm

(21) Set the TR4515 controls as follows:

.. (22) Set the R3265/3271 controls as follows:

Center Freq . ..o v vttt iiann 3.6005 GHz
Span .. e e 20 MHz
Reflevel ........... .. i, —10 dBm
dB/idiv ... 10 dB
o= R ey arT-oTT a reTTT.- )
(23) On the R3265/3271, press MARKER [ O [i"= MV | TSR ) oo | | peaking 1

Wait for the "peaking!!" message to disappear.
Set the dB/div to 1dB/div.
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(24) Repeat steps (6) through (12).

(25) Record the amplitude reading on the power meter.
It should be greater than —5 dBm.

Table 4-14 Gain Compression

R3265/71 TR4515 -HP8350 1dB Gain
Center Freq cw cw Compression
(MHz) (MHz) (MHz) level (dBm)
10.5 10 11
200.5 200 201
3600.5 3600 3601
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4.4.11 Residual Response
e SPECIFICATION

— 1 MHzto 3.6 GHz < -100 dBm (with no signal at input and 0 dB

R3265: — input attenuation)
300 kHz to 8 GHz < - 90 dBm

[~ 1 MHz to 3.6 GHz < -100 dBm

R3271: —
300 kHz to 8 GHz <-90 dBm

e RELATED ADJUSTMENT
There is no related adjustment for this performance test.

e DESCRIPTION
This test checks for residual responses. Any response located above the display line is
measured in a narrow frequency span and resolution bandwidth. The RF INPUT is terminated
in 50 Q.

o EQUIPMENT
Coaxial 50 Q Termination
Adapters:
Type Nto SMA .« ... ... i i, HRM-554s

Type N to BNC

Cable:
BNG,150cm .. ... .. it MI-09

e PROCEDURE

(1) On the R3265/3271, press the key and set the controls as follows;

CenterFreq .......... ... 25 MHz
OPaAN .. e e 10 kHz
Reflevel ... ... i i .. -10 dBm
RES BW . ... e 300 Hz
AT e 0dB
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(2)

®)

(4)

(%)

Connect a BNC cable between the CAL OUTPUT and the RF INPUT and press the
Key.
Check that the marker amplitude is within -10.0 dBm +0.2 dB. If it is out of the range,

CAL [=————- 1
press , and | CALLALL I Then, red-check that the marker amplitude is within
L d

-10.0 dBm 0.2 dB.

< <Residual Responses, base band > >

Remove the BNC cable and adapter from the RF INPUT.
Install the Type N to SMA adapter and 50 Q termination on the RF INPUT. Press the

key and set the controls as follows:

Center Freg .. ... ii ittt i iei 1.3 MHz
Span ... e 2 MHz
CF Step . vttt e 1.9 MHz
Reflevel .............. e e et - 50 dBm
N 0dB

RES BW .. i e e 10 kHz
Video BW ... ... . i e 300Hz

""""" 1
i

Press key E_DC;‘I‘D_’CLII%E_ i and [] E| E , key.

r I r .l
1 SWEEP | 1 SINGLE 1
Press|menu| key | wooe | and swe |-

The noise level should be at least 3 dB below the display line. If it is not, it will be
necessary to reduce the Span and RES BW to reduce the noise level.
If the Span is reduced, reduce the CF Step to no more than 95 % of the Span.

r
1 SINGLE

. . GLE 1 . . . .
If a residual is suspected, press | swp | again. A residual response will persist, but a

noise peak will not. Record the frequency and amplitude of any responses above the

display line.
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(6)

(7)

®

()

If a response is marginal, verify the response amplitude as follows:

SAVE  eeee——

@ Press the [sHFT | and [recauL | key, m , key, {EXSE%‘GETE_E

1
MENU ISWEEPI 1 GONT | .
Press the - key, 'MODE | ' | swp

—_———— L____.I

Place the marker on the peak of the response in question.

r 1
Press the [ ceL | key, |PBW! , [Auto]

L1 [ |

®© & ® e ©
o)
@
&
=
@
z
¢ 5] & 8
{
~
@
=
rz)
3
{
o)
'n

Continue to reduce the Span until a RES BW of 300 Hz is reached.

@® Press the -RECALL ke | REGALL | .
® y: L EXECUTE |

Check for residuals up to 3.599 GHz using the procedure of step (4) through (6) above.

To change the center frequency, then press the and keys.

< <Residual Response, 3.5 to 7.5 GHz Band> >

Set the R3265/3271 as follows:

Center Freq ... v iv ittt e e e 3.625 GHz
£ o Lo 50 MHz
CF oD v ittt et et 47.5 MHz
RES BW ... e 300 kHz

VideoBW ... . 300 Hz

Pres tho 0] ke, {05 1] [3][2] [3n] k.

Check for residuals up to center frequency 7.425GHz using the procedure of steps (4)
through (6) above. To change the center frequency, then press the and

keys.

Lastly check for residuals at center frequency 7.4756GHz using the procedure of steps (4)
through (6) above.
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4.4.12 Second Harmonic Distortion

e SPECIFICATION

- 70 dBc (100 MHz to 3.6 GHz, —30 dBm mixer level)
R32655:

- 60 dBc (10 MHz to 3.6 GHz, - 30 dBm miker level)

-100 dBc ( >3.6 GHz, - 10 dBm mixer level)

- 70 dBc (10 MHz to 3.6 GHz, — 30 dBm mixer level)
R32715:

~100dBc ( >3.6 GHz, - 10 dBm mixer level)

o RELATED ADJUSTMENT , _
There is.no related adjustment procedure for the performance test.

e DESCRIPTION
A synthesized sweeper and low-pass filter provide the signal for measuring second harmonic
distortion. The low-pass filter eliminates any harmonic distortion originating at the signal
source. The R3285/3271 frequency response is calibrated. The synthesized sweeper is
phase-locked to the spectrum analyzer’s 10 MHz reference.

BNC CABLE
SYNTHESIZED
SWEEPER = R3265/3271
M POWER
_ [ ? METER

SMA CABLE

LOW
POWER

PASS = spLITTER A

FILTER POWER SENSOR

Figure 4-11  Second Harmonic Distortion Test Setup
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o EQUIPMENT
Synthesized Sweeper ........... ...t TR4515
Power Meter .. ... ... ... ... .. ... -HP436A
Power Sensor . ........ ... . . .. . ... HP8485A or HP8481A
Power Splitter .. ... ... .. ... ... . ... .... Model 1579
2GHz Low-pass Filter ..................... DEE-001172-1
Adapter:
Type NtoSMA ... ... .. ... i HRM-5543
Cables: , ,
BNC,180cm ... .ouviiiiii i, MI-09 , '
SMA, 70em ... e A01002

¢ PROCEDURE

[100 Hz.to 3.6 GHz Band]

(1) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor’s 1.5 GHz calibration factor.

' (2) Connect the equipment as shown in Figure 4-11.

(38) Press thekey on the TR4515. Set the TR4515 controls as follows:

CW e 1.5 GHz
PowerLevel ....... ... .. .. .. .. .. 0 dBm
Frequency Standard Switch (rear panel) ........... EXT 10 MHz

(4) On the R3265/3271, press and set the controls as follows:

CenterFreq ........... ... .. .... e e e 1.5 GHz

PN L e e 10 kHz
VBW 30 Hz
AT T e 20 dB
Reflevel ....... ... .. .. -10 dBm

(8) Setthe TR4515 key for a -10 dBm 0.1 dB reading on the power meter.

r ar u r )
(6) On the R3265/3271, press ) SWEep j :L SINGLE J: , , MARKER:LAMKRJ:

o= A
1 FIXED MKR 1

] 1.
L ONOFF_
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r l =1
(7)  On the R3265/3271, press [CenTER FREQ [6re] | IMENU“S,\XXOE? j s.s_lshﬁ;fj :

Lo
Wait for completion of the sweep. o

r 1
Press and record the amplitude of {A MKR 1,

Lawaad
it should be less than -70 dBc.

Second Harmonic Distortion (<3.6 GHz) dBc

[>3.6 GHz Band]

(8) Remove the low-pass-filter and connect an SMA cable between the TR4515 and the
R3265/3271.

(9) On the R3265/3271, press and set the controls as follows:

Center Freg . ...t e 3.8 GHz
SN e e 500 kHz

(10) Set the TR4515 controls as follows:

CW e S 3.8 GHz
Power Level ... e -~ 10 dBm
I NEXT MENU | | PRESELE |1 PEAK 11 AUTO |
(11) On the R3265/3271, press MAKER l _______ j e 11 sEanor || peaiG |

Wait for the "peaking” message to disappear.

(12) Set the TR4515 controls as follows:

CW e 1.9 GHz -

(13) Connect the equipment as shown in Figure 4-11.

(14) Rotate the CAL FACTOR switch to the power sensor’s 1.9 GHz calibration factor.

(15) Set the TR4515 key for a 0 dBm 0.1 dB reading on the power meter.
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(16) Set the R3265/3271 center frequency to 1.9 GHz and span to 1 kHz.

Press |PEAK] - MAKER -IA MKR 1 y Fl'>'(_l_$D MKR | .
|

Set the‘center frequency to 3.8 GHz and ref-level to -40 dBm.

pross [a]{ %% ] o] [ -

Wait for the end of 20 averagings.
Press and record the 4 MKR amplitude.

It should be less than ~ 100 dBc
Second Harmonic Distortion (>3.6 GHz) dBc
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4.4.13 Third Order Intermodulation Distortion

e SPECIFICATION

For a total mixer input level* of -30 dBm:

R3265

R3271

200 MHz t0 3.6 GHz : <

3.5 GHzto 8 GHz : < -75dBc

- 70 dBc

10 MHz to 3.6 GHz : <-60dBc |10 MHz to 3.6 GHz : — 70 dBc

3.6 GHz t0 26.5 GHz : < =75 dBc

* Total mixer input level = Total Input Level - Input Attenuation

Converted Specification for a total mixer input level* of -20dBm:

R3265

R3271

200 MHz t0 3.6 GHz : <

3.5 GHz to 8 GHz : < -55 dBc

- 50 dBc

10 MHz to 3.6 GHz : < =40 dBc¢ 10 MHz to 3.6 GHz : < -50 dBc

3.5 GHz t0 26.5 GHz : < -55 dBc

e RELATED ADJUSTMENT

There is no related adjustment procedure for this performance test.

e DESCRIPTION

Two synthesized sweepers provide the signals required for measuring third order

intermodulation.

It is difficult when the input level is low because of being buried to the noise, to measure the
spectrum generated by the distortion. Third order intermodulation distortion is raised by 20dB if

the input level is raised by 10dB

Then, examine with mixer input level set in -20dBm after the spec is converted into a value

which is 20dB larger.

SYNTHESIZED

R3265/3271 SWEEP

ER #2

SYNTHESIZED

SWEEPER #1

I

TiRF T IRF T _IRF
' INPUT OUTPUT OUTPUT
N or SMA CABLE
{] i N or SMA CABLE
POWER DIVIDER
Figure 4-12 Third Order Intermodulation (<300 MHz) Test Setup
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e EQUIPMENT

Instrument Critical Specmcatfons'for Equipment Recommended Model
Substitutuion
Synthesized Sweeper Frequency Range: 10 MHz to 4 GHz TR4515
Power Level: — 10 to 0 dBm R4262
Power Divider #1 Frequency Range: 10 MHz to 300 MHz H-8-4 (ANZAC)
Isolation: > 20dB
Power Divider #2 Frequency Range: 1 GHz to 4 GHz 4313-2 (NARDA)

e PROCEDURE
The following procedure carryout at -20dBm for a total mixer input level.

[Third Order Intermodulation (<300 MHz)]

(1) Select power divider #1 and connect the units as shown in Figure 4-12.

(2) | Press the key on each synthesized sweeper. Set each of the synthesized

sweeper controls as follows:

PowerLevel ........ .. ... .. . ... — 10 dBm

CW (synthesized sweeper #1) .................. 10.5 MHz (205 MHz)
CW (synthesized sweeper #2) .................. 10.6 MHz (205.1 MHz)
REOUL « v vttt e e e e et i eaee ... OFF

(3) On the R3265/3271, press the key. Set the R3265/3271 controls as follows:

Center Freq .. .o i i e 10.5 MHz (205 Mhz)
Reflevel ....... . i, -10 dBm

Freq Span . ... i e 1 MHz

RBW e 3 kHz

VBW e 300 Hz

ATT e 10 dB

_____________ 1
i

r 1 r
(5) On the R32656/3271, press the key, |NEXTMENUIgng ! CONTPK |
L L ¥
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(6) On-the synthesized sweeper #1, adjust the key fora —10 dBm *0.1 dB A
reading on the R3265/3271 display. :

(7) On the synthesized sweeper #1, set the key to OFF. On the synthesized

sweeper #2\, set the key to ON.

(8) On the synthesized sweeper #2, adjust the key fora-10 dBm +0.1 dB
reading on the R3265/3271 display.

{9) On the synthesized sweeper #1, set the key to ON. '
! oNT P 1

(10) On the R3265/3271, press the following keys: :L%?\,%p; ! and the key.

Wait for a new sweep to finish, then press the following keys: the E] key,

F====3
| V'iwj , the [PEak] key, key and E-AMKR-i ]

L

————-

(11) Third order intermodulation distortions appear symmetrically 100 kHz apart from the two
carriers. Move 4 MKR to each distorted position with the knob or key, read the

level in dBc and record the greater reading.

(12) For the R3271, only measurement with 10.5 MHz center frequency is made. For the

R32685, repeat the steps for measurement with 205 MHz center frequency and record its

result.
[Third Order Intermodulation, 3.6 GHz]

(13) Switch power divider #1 to #2.

(14) Press the key on each synthesized sweeper. Set each of the

synthesized sweeper controls as follows:

PowerLevel . ..... ... ... .. . . .. -10 dBm
CW (synthesized sweeper #1) . ................. 3.6 GHz
CW (synthesized sweeper #2) .................. 3600.1 GHz
RFE QUL ..ot e e e e e OFF
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(15) On the R3265/3271, press the [ PRESET | key. Set the R3265/3271 controls as follows:

Center Freq
Ref Level

...................................

(18) Repeat steps (4) to (11) to measure the third order intermodulation distortions and

record the greater reading.

Table 4-15 Third Order Intermodulation Distortion

(R3265)
Sythsized Sythsized Third Order Intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] (MHz) [CW] (GHz) Actual (dBc) Max (dBc)
10.5 10.6 -40
205 205.1 -50
3600 3600.1 -55
(R3271)
Sythsized Sythsized Third Order Intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] (MHz) [CW] (GH2) Actual (dBc) Max (dBc)
10.5 10.6 -50
3600 3600.1 -55
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4.4.14 Image, Multiple and Out-of-Band Response
e SPECIFICATION
Image, Mgltiple and Out-of-Band Response:
R3265: -70 dBc (10 MHz to 8 GHz)

~70 dBc (10 MHz to 18 GHz)
R3271: - 60 dBc (10 MHz to 23 GHz)
50 dBc (10 Mhz to 26.5 GHz)

o RELATED ADJUSTMENT
YTF adjustment

e DESCRIPTION
The performance tests in the R3265 and R3271 differ in measurement frequency.
Make measurement with each band.

SWEEPER R3265/3271

I il

o

- ?

POWER SPLITTER

POWER
METER

POWER SENSOR

Figure 4-13 Image, Multiple and Out-of-Band Response Test Setup
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e EQUIPMENT
Sweeper ... HP8350 + HP83594A
Power Meter ......... ... ... HP436A
Power Sensor ........ ..., HP8485A
Power Splitter .. ....... .. ... .. ... ... . .... Model 1579
Adapter: ‘
TypeNtoSMA ... ... ... ... ... HRM-5548
Cables:
SMA, 70Ccm ... A01002

PROCEDURE

[100 Hz to 3.6 GHz Band (R3265/3271)]

(1) Connect the equipment as shown in Figure 4-13, but do not connect the power sensor.

(2) Press the key on the sweeper and set the controls as follows:

CW 2 GHz

(8) On the R3265/3271, press the key and set the controls as follows:

CenterFreq .......... .. .. 2 GHz
SpaN .. e 40 MHz
RBW e 100 kHz
VBW e 300 Hz

(4) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power
sensor’s 2 GHz calibration factor.

Connect the power sensor to the power splitter.

(5) Adjust the sweeper key for a 0 dBm *0.1 dB reading on the power

meter.

) r=c=ar=ocoq  ___ poeeqpoooe-

lSWEEPIlSINGLEI WM -IAMKR: xFlgEDMKRn-EEM
LMODE } | swp |’ - ARKER GN/OFF
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(7)

(8)

For each of the frequencies listed in Table 4-16 (R3271) for the 100 Hz to 3.6 GHz
band, do the following:

@ Set the sweeper to the listed key frequency.

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.

@ Set the sweeper key for a 0 dBm reading on the power meter.

:-SWEEP-: rSINGLE-:
@ Press { ooE | | swe | on the R3265/3271.

® On the R3265/3271, press and record the ZJMKR amplitude in Table 4-16
(R3271) as the response amplitude. The response amplitude should be less than

the specification listed in the table.

r L it |
ISWEEP | | CONT |
On the R3265/3271, press the MARKER , [venu]! vooe | L Swe 1 -

L. _—

Measurement frequency for the R3265 is different for the following bands. Therefore,
skip steps (9) to (27) and restart from step (28). The following steps are for the R3271.

[3.5 to 7.5 GHz Band (R3271 Only)]

(9)

Set the R3271 center frequency to 5.5 GHz. Set the sweeperto 5.5 GHz.

(10) Rotate the CAL FACTOR switch to the power sensor’s 5.5 GHz calibration factor on the

power meter.

(11) On the sweeper, set the power level to the power meter indicate 0dBm.

disappear.

LI et

r 1r ul ra=-=-= !

1SWEEP | | SINGLE | 1 MKR | | FIXED MKR 1 m EI
Press |MENU { ope 1 1 swe 1 MARKER L 1 gmorr |
o] [

(12) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 3.5

GHz to7.5 GHz band.
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[7.4 GHz to 15.4 GHz Band (R3271 oNLY)]

(13)

(14)

(15)

(16)

Set the R3271 center frequency to 12 GHz. Set the sweeper to 12 GHz.

Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power meter.
Repeat step (11) for the R3271.

Repeat steps (7) and (8) for the sweeper frequencies listed in Tabie 4-16 for the 7.4
GHz to 15.4 GHz band.

[15.2 GHz to 23.3 GHz Band (R3271 Only)]

(17)

(18)

(19)

(20)

Set the R3271 to 21 GHz. Set the sweeper to 21 GHz.

Rotate the CAL FACTOR switch to the power sensor’s 21 GHz calibration factor on the

power meter.
Repeat step (11) for the R3271.

Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 15.2 to
23.3 GHz band.

[23 to 26.5 GHz Band (R3271 Only)]

(21)

(22)

Set the R3271 center frequency to 24.4 GHz. Set the sweeper to 24.4 GHz.

Rotate the CAL FACTOR switch to the power sensor’s 24.4 GHz calibration factor on

the power meter.
Repeat step (11) for the R3271.

Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 23 to
26.5 GHz band.

Record the maximum response amplitude from Table 4-16.

(At frequency less than 18 GHz)

Maximum Response Amplitude (<18 GHz) dBc
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(26) Record the maximum response amplitude from Table 4-16.

(At frequency ranging from 18 to 23 GHz)

Maximum Response Amplitude(<23 GHz) dBc

(27) Record the maximum response amplitude from Table 4-16.

(At frequency ranging from 23 to 26 GHz)
- Maximum Response Amplitude(< 26.5GHz) dBc
The following steps are for the R3265.
[3.5 to 8 GHz Band (R3265 Only)]
(28) Set the R3265 center frequency to 7 GHz. Set the sweeper to 7 GHz.

(29) Rotate the CAL FACTOR switch to the power sensor’s 7 GHz calibration factor on the

power meter.

(30) On the sweeper, set the power level to the power meter indicate 0dBm.

1r ar ar L
MARKER -l NEXT MENU 1 PRESELE i 1 PEAK 11 AUTO . Wait for the "peaking!!"
M

message to disappear.

MENU ISWEEPI ISINGLEI - -IA MKR | lFIXED MR |
Press |menu| | {Vooe | 1 swp | PEAK| MARKER o 1 [FREQ sPAN
[ ] -

(31) Repeat steps (7) and (8) for the sweeper frequency listed in Table 4-17 for the 3.5 to
8GHz band’s 7GHz center frequency.

(32) Set the R3265 center frequency to 8GHz. Set the sweeper to 8GHz.

(33) Rotate hte CAL FACTOR switch to the power sensor’s 8GHz calibration factor on the

power meter.
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(34) Repeat step (30) for the R3265.

(35) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-17 for the 3.5 t0 8

GHz band’s 8 GHz center frequency.

(86) Record the maximum response amplitude from Table 4-17.

Maximum Response Amplitude dBc
Table 4-16 Image, Multiple and Out-of-Band Responses (R3271)
R3271 SG Response Specification
Band Center Freq. CwW Amplitude P (dBc) '
(GHz) (MHz) (dBc)
100 Hz to 3.6 GHz Band 2.0 1957.159 -70
2.0 1157.159 -70
2.0 10462.841 -70
2.0 8231.4205 -70
3.5 GHz to 7.5 GHz Band 55 6342.841 -70
55 11421.421 —-70
55 17342.841 —-70
5.5 23264.262 -50
7.4 GHz to 15.4 GHz Band 12.0 12842.841 -~70
12.0 5789.29 -70
12.0 18210.71 —60
12.0 24421.421 -50
15.2 GHz to 23.3 GHz Band 21.0 21842.841 - 60
21.0 6719.053 . =70
21.0 13858.527 -70
23 GHz to 26.5 GHz Band 24.4 25242.841 —-60
24.4 5783.935 -70
24.4 11988.29 -70
24.4 18194.645 —-60
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Table 4-17 Image, Multiple and Out-of-Band Responses (R3265)

R3265 SG Response Specification

Band Center Freq. CwW Amplitude p. (dBc)
(GHz) (MHz) (dBc)
100 Hz to 3.6 GHz Band 2.0 1957.159 -70
2.0 1157.159 —-70
2.0 10462.841 =70
2.0 8231.4205 -70
3.5 GHz to 8 GHz Band 7.0 7842.841 -70
8.0 4632.131 —-70
8.0 3789.29 -70
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4.4.15 Frequency Response
e SPECIFICATION

+1.5 dB (100 Hz to 3.6 GHz) (10 dB Input Attenuation)
+1.0 dB (60 MHz to 2.6 GHz)

R3265: i
*1.5dB (3.5 GHz to 7.5 GHz)
*1.5dB (7.4 GHz to 8 GHz)
— +1.5dB (100 Hz to 3.6 GHz)
*1.0 dB (50 MHz t0 2.6 GHz)
+1.5 dB (3.5 GHz to 7.5 GHz)
R3271: —

+3.5dB (7.4 GHz to 15.4 GHz)
+4.0 dB (156.4 GHz to 23.3 GHz)
L. 4.0 dB (23 GHz t0 26.5 GHz)

Frequency response reiative to the calibrator (25 MHz): < £5 dB
Band switching uncertainty: < £0.5 dB

¢ RELATED ADJUSTMENT

YTF adjustment.
Frequency response adjustment.

e DESCRIPTION ,
The sweeper signal is fed through a power splitter fo a power sensor and the R3265/3271.
The sweeper’'s power level is adjusted at 25 MHz to place the displayed signal at the
R3265/3271 center horizontal graticule line. The power meter is placed in RATIO mode. At
each new sweeper frequency, the sweeper’s power level is adjusted to the center horizontal
graticule line. The power meter displays the inverse of the frequency response relative to the
calibrator.
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SWEEPER = R3265/3271 j
? o
[ 2]
SMA-SMA POWER
POWER METER
CABLE SPLITTER
POWER
SENSOR %
Figure 4-14 Frequency Response Test Setup
e EQUIPMENT
SWEEPEr ... HP8350 + HP83595A
Power Meter ... ... ... ... ... ... . .. ... HP436A
Power Sensor ...............uiiiinan.. HP8485A
Power splitter
Adapter:
TypeNtoSMA ... ... ............... HRM-5548
SMA(Mm)to SMA(m) ........... R 50-673-0000-31
Cables: .
SMA,70cm ... A01002

e PROCEDURE
(1) Zero and calibrate the power meter.

(2) Connect the equipment as shown in Figure 4-14.

(3) Press the key on the sweeper. Set the sweeper controls as follows:

CW 25 MHz
FreqStep ...... ..o . 100 MHz

Power Level . ......... . ... . . . . . -4 dBm
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(4)

- ®

(7)

On the R3265/3271, press the key.

Center Freg ... .o v ittt it i e e e 25 MHz
O S (T o 100 MHz '
SPAN . e e e e e e 40 MHz
Reflevel ...... ... .. . . i, —-5dBm
dB/div ... e 1 dB/div
RBW e e 3 MHz
VBW e e 1 KHz
I NEXT MENU 1 | GONT PK |
Press Lo . i { oworr |-

Adjust the sweeper vernier for a MKR frequency reading 100MHz  2MHz.

Adjust the sweeper POWER LEVEL for a MKR amplitude reading of — 10 dBm % 0.09
dB. ’

Press the switch on the power meter.

[Frequency Response (R3765/3271: 100 Hz to 3.6 GHz Band)]

(8)

(9)

(10)

(1

(12)

Set the sweeper to 100 MHz.

Set the R3265/3271 [ GENTER FREG | to 100 MHz.

Adjust the sweeper POWER LEVEL for an R3265/3271 MKR amplitude reading of -~ 10
dBm *0.09 dB.

Record the reverse sign value of the power ratio displayed on the power meter in Table
4-18.

On the sweeper, press the and keys.
On the R3265/3271, press the and keys. -

At each new frequency, repeat steps (10) and (11), rotating the CAL FACTOR switch to
the power sensor’s calibration factor
Whne the peak is out of CRT display, adjust the VERNIER of the sweeper for

near the center.
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[Frequency Response (R3265/3271: 3.5 to 7.5 GHz Band)]

(13) Set the R3265/3271 [ceNTER FREQ [to 3.6 GHz.

(14) Set the sweeper to 3.6 GHz.

(15) On the R3265/3271, press MARKER -INEXT MENU | | PRESELE | | PEAK 1 | AUTO | .
_______ JLooo__ LSEARCH | 7 | PEAKING |

(16) Adjust the sweeper POWER LEVEL for an R3265/3271 MKR amplitude reading of — 10
dBm #0.09 dB. '

(17) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-19.

(18) On the sweeper, press the and keys.

On the R3265/3271, press the and keys.

At each new frequency, repeat steps (15) through (17), rotating the CAL FACTOR switch
to the power sensor’s calibration factor.
When the peak is out of CRT display, adjust the VERMER of sweeper for near

the center.

[Frequency Response (R3265: 7.5 to 8.0 GHz Band) (R3271: 7.5 to 15.4 GHz Band)]

(19) Set the R3265/3271 |CENTER FREQ |to 7.5 GHz and . AUTQN& .to 200 MHz.

(20) Set the sweeper |CW |to 7.5 GHz and | CW STEP SiZE | to 200 MHz.

(21)On the R3265/3271, press MARKER [on ] |NEXT MENU 1 | PRESELE | 1 PEAK 1 1 AUTO I
_______ Sl LSEARCH | 7 | PEAKING |

Wait for the "peaking!!" message to dlsappear :

(22) Adjust the sweeper POWER LEVEL for an R3265/3271 MKR amplitude reading of — 10
dBm #0.09 dB.

(23) Recording the reverse sign value of the power ratio displayed on the power meter in
Table 4-20.
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{24) On the sweeper, press the and keys.
On the R3265/3271, press the and keys.

At each new frequency, repeat steps (21) through (23), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.

[Frequency Response (R3271: 15.4 to 23.3 GHz Band)]
(25) Set the R3271 to 15.4 GHz.

(26) Set the sweeper to 156.4 GHz.

| i 1r- - arTTomT -1 r==--"- "I
1
1

(27) On the R3271, press MARKER NEXT MENU | | PRESELE I | PEAK I 1 AUTO 1
L

_ _ _ R 4 LSEARCH | 7 | PEAKING |
Wait for the "peaking!!" message to disappear.

(28) Adjust the sweeper POWER LEVEL for an R3271 MKR ampiitude reading of — 10 dBm
+0.09 dB. '

{29) Record the negative value of the power ratio displayed on the power meter in Table 4-21.

(30) On the sweeper, press the and keys.
On the R3271, press the and keys.

At each new frequency, repeat steps (27) through (29), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.

[Frequency Response (R3271:233 to 26.5 GHz Band)]

(31) Set the R3271 to 23.4 GHz.

(32) Set the sweeper to 23.4 GHz.

Fo-—=—"" 1o L i 7 | !

(33). On the R3271, press MARKER |NEXT MENU i E-PRESELEIF PEAK | 1 AUTO 1

IL _______ S J S, S LTSN baaaas
Wait for the "peaking!!" message to disappear. '

(34) Adjust the sweeper POWER LEVEL for an R3271 MKR amplitude reading of — 10 dBm
+0.09 dB.
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(34) Adjust the sweeper POWER LEVEL for an R3271 MKR amplitude reading of —10 dBm
*+0.09 dB.

(35) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-22.

(36) On the sweeper, press the and keys.
On the R3271, press the and keys.

At each new frequency, repeat steps (33) through (35), rotating the CAL FACTOR switch
to the power sensor’s calibration factor.
When the peak is out of CRT display, adjust the VERNIER of the sweeper for
near the center.

[Test Results]

(387) Frequency Response (R3265/3271:100 Hz to 3.6 GHz Band)

@ Enter the most positive number from Table 4-18, HP436A Reading : dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-18, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from @: dB
The result should be less than 3 dB.

(88) Frequency Response (R3265/3271:50 MHz to 2.6 GHz Band)

@ Enter most positive number from Table 4-18, HP436A Reading within the range of 100
MHz to 2.6 GHz frequency: dB

@ Enter most negative number from Table 4-18, HP436A Reading within the range of 100
MHz to 2.6 GHz frequency: dB

@ Subtract @ from @: : dB
The result should be less than 2 dB.
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(39)

- (40)

Frequency Response (R3265/3271:3.5 GHz to 7.5 GHz Band)

@ Enter the most positive number from Table 4-19, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-19, HP436A Reading:

The absolute value of this number should be less than 5 dB.

@ Subtract @ from @:
The result should be less than 3 dB.

Frequency Response (R3265:7.5 to 8 GHz Band)(R3271:7.5 to 15.4 GHz Band)

@ Enter the most positive number from Table 4-20, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-20, HP436A Reading:

The absolute value of this number should be less than 5 dB.

@ Subtract @ from @:
The result should be less than 7 dB (R3265:3 dB).

Frequency Response (R3271:15.4 to 23.3 GHz Band)

@ Enter the most positive number from Table 4-21, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-21, HP436A Reading:

The absolute value of this number should be less than 5 dB.

@ Subtract @ from @:
The result should be less than 8 dB.

Frequency Response (R3271:23.3 to 26.5 GHz Band)

@ Enter the most positive number from Table 4-22, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-22, HP436A Reading:

The absolute value of this number should be less than 5 dB.

@ Subtract @ from @:
The result should be less than 8 dB.
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Table 4-18 Frequency Response
(R3265/3271 : 100 Hz to 3.6 GHz Band)

Column 1 Column 2 Column 3
Frequency HP436A CAL Factor
(MHz) Reading (dB) Freq. (GHz)
100 0.05
200 0.05
300 0.05
400 0.05
500 0.05
600 0.05
700 0.05
800 0.05
900 0.05
1000 0.05
1100 2.0
1200 2.0
1300 2.0
1400 2.0
1500 2.0
1600 2.0
1700 2.0
1800 2.0
1300 2.0
2000 2.0
2100 2.0
2200 2.0
2300 2.0
2400 2.0
2500 3.0
2600 3.0
2700 3.0
2800 3.0
2900 3.0
3000 3.0
3100 3.0
3200 3.0
3300 3.0
3400 3.0
3500 3.0
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Table 4-19 Frequency Response
(R3265/3271 : 3.6 GHz to 7.5 GHz Band)

Column 1 Column 2 Column 3
Frequency HP436A CAL Factor
(GHz) Reading (dB) Freqg. (GHz)
3.6 4.0
3.7 4.0
3.8 4.0
3.9 4.0
4.0 4.0
4.1 4.0
4.2 4.0
4.3 4.0
4.4 4.0
4.5 5.0
4.6 5.0
4.7 5.0
4.8 5.0
4.9 5.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
5.5 6.0
5.6 6.0
5.7 6.0
5.8 6.0
5.9 6.0
6.0 6.0
6.1 6.0
6.2 6.0
6.3 6.0
6.4 6.0
6.5 7.0
6.6 7.0
6.7 7.0
6.8 7.0
6.9 7.0
7.0 7.0
7.1 7.0
7.2 7.0
7.3 7.0
7.4 7.0
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Table 4-20 Frequency Response
(R3265 : 7.5 GHz to 8 GHz Band)
(R3271 : 7.5 GHz to 15.4 GHz Band)

Column 1 Column 2 Column 3

Frequency HP436A CAL Factor

(GHz) Reading (dB) Freq. (GHz)
7.5 8.0
7.7 8.0
7.9 8.0

<R3271 Only >

8.1 8.0
8.3 8.0
8.5 9.0
8.7 8.0
8.9 9.0
9.1 9.0
9.3 9.0
9.5 10.0
9.7 10.0
9.9 10.0
10.1 10.0
10.3 10.0
10.5 11.0
10.7 11.0
10.9 11.0
11.1 11.0
113 11.0
11.5 12.0
11.7 12.0
11.8 12.0
12.1 12.0
12.3 12.0
12.5 13.0
12.7 13.0
12.9 13.0
13.1 13.0
13.3 13.0
13.5 14.0
13.7 14.0
13.9 14.0
14.1 14.0
14.3 14.0
14.5 15.0
14.7 15.0
14.9 16.0
15.1 15.0
15.3 15.0
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Table 4-21 Frequency Response
(R3271 : 15.4 GHz to 23.3 GHz Band)

Column 1 Column 2 Column 3

Frequency HP436A CAL Factor
(GHz) Reading (dB) Freq. (GHz)
15.4 15.0
15.6 16.0
15.8 16.0
16.0 16.0
16.2 16.0
16.4 16.0
16.6 17.0
16.8 17.0
17.0 17.0
17.2 17.0
174 17.0
17.6 18.0
17.8 18.0
18.0 18.0
18.2 18.0
18.4 18.0
18.6 18.0
18.8 18.0
19.0 ©19.0
19.2 18.0
19.4 19.0
19.6 20.0
19.8 20.0
20.0 - 20.0
20.2 20.0
20.4 20.0
20.6 21.0
20.8 21.0
21.0 21.0
21.2 21.0
21.4 21.0
21.6 22.0
21.8 22.0
22.0 22.0
222 22.0
224 22.0

© 226 23.0
22.8 23.0
23.0 23.0
23.2 23.0

4-76

Jan 30/92




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

Table 4-22 Frequency Response
(R3271 : 23.3 GHz to 26.5 GHz Band)

Column 1 Column 2 Column 3

Frequency HP436A CAL Factor
(GHz) Reading (dB) Freg. (GHz)
234 23.0
23.6 24.0
23.8 24.0
24.0 24.0
24.2 24.0
244 24.0
24.6 25.0
24.8 25.0
25.0 25.0
25.2 25.0
254 25.0
25.6 26.0
25.8 26.0
26.0 26.0
26.2 26.0
26.4 26.0
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4.4.16 IF Gain Uncertainty

SPECIFICATION

IF Gain Uncertainty:
< 0.5 dB, reference levels 0 dBm to ~50 dBm with 10 dB input attenuation
< #0.7 dB, reference levels 0 dBm to — 80 dBm with 10 dB input attenuation

RELATED ADJUSTMENT
IF amplitude adjustment.

DESCRIPTION

This test measures IF gain error in resolution band width 1 MHz, 3 kHz and 300 kHz. The
input signal level is decreased as the spectrum analyzer’s reference level is decreased (IF gain
increased). Since the signal level is decreased in precise steps, any error between the
reference level and the signal level is caused by the analyzer's IF gain. The frequency
synthesizer is phase-looked to the analyzer's 10 MHz reference.

BNC CABLE
' 110 MHz REF
10 MHz REF FREQUENCY R3265/3271 IN/OUT
N SYNTHESIZER
7 9
1dB STEP 10dB STEP
BNC CABLE ~0 AT BNC CABLE

ATT/SW DRIVER

Figure 4-15 IF Gain Uncertainty Test Setup

EQUIPMENT

Frequency Synthesizer . .. ... ... .. ... ... HP3325B
1dB Step Attenuator .. ... ... HP8434H
10 dB Step Attenuator . ... ... .. oL, HP8495H
Attenuator/Switch Driver .. .. .. ... ... ... .. ... HP11713A
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¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-15.
(2) Set the frequency synthesizer controls as follows:

Freq ... 11 MHz
Amplitude ........... .. ... ... ... -5 dBm

(3) On the R3265/3271, press the key and set the controls as follows:

CenterFreq ............. ... ..., 11 MHz
FregSpan ............ ... ... ... ...... 0 Hz
dBidiv. ... 1dB
VBW 1 Hz
RBW . e 1 MHz

(4) Set 1 dB and 10 dB step attenuator to 0 dB. Set the output level of the frequency
synthesizer to the value 5 dB lower than the R3265/3271 reference level.

' r 8|
(5) After several sweeps in the R3265/3271, press the : VIEW | and keys to read
L 4

the data on the screen and record it as the reference value. Then, press the .

Fo===1 r b
t WRITE |
I MRR 1 keysand:_ TEL

[ ———

(6) Press the 1 dB step attenuator to lower the R3265/3271 reference level by 1 dB.

7 . After several sweeps in the R3265/3271, press the key to read the marker level
on the screen and record it in Table 4-23.

(8) Re'peat steps (6) and (7) until the 1 dB step attenuator is lowered to 10 dB.
(9) Press the 10 dB step attenuator to lower the R3265/3271 reference level by 10 dB.

(10) After several sweeps in the R3265/3271, press the key to read the data on the
screen and record it in Table 4-23.

(11) Repeat steps (9) and (10) until the 10 dB attenuator is lowered to 60 dB.

(12) Repeat steps (2) to (11) above for the R3265/3271 resolution band width 3 kHz and 300
kHz. For resolution band width 3 kHz, repeat steps (11) until the 10 dB step attenuator
is lowered to 70 dB and record the result in Table 4-24. For resolution band width 300
kHz, set dB/div to 0.5 dB/div in step (3) and record the result in Table 4-25.
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Table 4-23 IF Gain Error (RBW =1 MHZ, 1 dB/div. )

Reference value (dBm)
R3265/3271 1 dB Ste 10 dB Ste
Reference Attenua'go?’ Attenuat.o? 4 L'\g\?gl(er Specification
Level Attenuation Attenuation
(dBm) (dB) (dB) (dB)
0 0 0" 0 (Ref.) -
-1 1 0 +0.5dB
~2 2 0 +0.5 dB
-3 3 0 +0.5dB
-4 4 0 +0.5dB
-5 5 0 +0.5dB
-6 6 0 +0.5dB
-7 7 0 +0.5dB
-8 8 0 +0.5dB
-9 9 0 +0.5dB
-10 10 0 +0.5dB
-20 10 10 +0.5dB
-30 10 20 +0.5dB
—40 10 30 +0.5dB
—-50 10 40 +0.5 dB
—60 10 50 +0.7 dB
-70 10 60 +0.7 dB
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Table 4-24 IF Gain Error (RBW =3 kHZ, 1 dB/div.)

Reference value (dBm)
R3265/3271 1 dB Ste 10 dB Ste
Reference AttenuaFopr Attenua'gof 4 Lf\él\e/\;lrer Specification
Level Attenuation Attenuation (dB)
(dBm) (dB) (dB)
0 0 0 0 (Ref.) -
—1 1 0 +0.5dB
-2 2 0 +0.5dB
-3 3 0 +0.5dB
—4 4 0 +0.5 dB
-5 5 0 +0.5 dB
-6 6 0 +0.5dB
-7 7 0 +0.5dB
-8 8 0 +0.5dB
-9 S 0 +0.5dB
-10 10 0 +£0.5dB
-20 10 10 +0.5dB
-30 10 20 +0.5dB
—40 10 30 +0.5dB
-50 10 40 +0.5dB
—60 10 50 +0.7 dB
~70 10 60 +0.7 dB
-80 10 70 +0.7 dB
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Table 4-25 |IF Gain Error (RBW =300 kHZ, 0.5 dB/div.)

Reference value (dBm)
R3265/3271 1 dB Ste 10 dB Ste
ReLference Attenuat_opr Attenua‘go? 4 Ll\él\all;l?er Specification
evel Attenuation Attenuation (dB)
(dBm) (dB) (dB)
0 0 0 0 (Ref.) -
-1 1 0 +0.5dB
-2 2 0 +0.5dB
-3 3 0 +0.5dB
-4 4 0 +0.5dB
-5 5 0 +0.5dB
—6 8 0 +0.5dB
-7 7 0 +0.5dB
-8 8 0 +0.5dB
-9 9 0 +0.5dB
=10 10 0 +0.5dB
-20 10 10 +0.5dB
-30 10 20 +0.5dB
—40 10 30 +0.5dB
-50 10 40 +0.5dB
~60 10 50 +0.7 dB
-70 10 60 +0.7 dB
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4.4.17 Scale Fidelity

SPECIFICATION

Log Scale Fidelity: £0.2 dB/1 dB,
11 dB/10 dB to a maximum of * 1.5 dB over 0 to 90 dB range.
Linear Scale Fidelity: < 5% of reference level
QP-mode Log Scale Fidelity: +1.0 dB/30 dB, *2dB/40 dB, 1.0 dB/40 dB (25°C +10°C)

RELATED ADJUSTMENT
{F amplitude adjustment.

DESCRIPTION

This test measures display accuracy for 1 dB, 10 dB log scales, X1, X2 linear scales and 10 dB
QP mode log scale. All scales are measured with 0 dBm reference signal. Figure 4-16
illustrates the measurement system of this test. The frequency synthesizer is phase-locked to
the 10 MHz reference source of the spectrum analyzer.

110 MHz REF
10MHz |  FREQUENCY R3265/3271 INOUT
REF IN SYNTHESIZER
o
o ¢ T
' 1dB STEP  10dB STEP
BNG ATTENUATOR ATTENUATOR BNG
CABLE CABLE
ATT/SW DRIVER
Figure 4-16 Scale Fidelity Test Setup
o EQUIPMENT
Frequency Synthesizer ..................... HP33258B
1dB Step Attenuator . ....... ... ... . . . ..., HP8494H
10 dB Step Attenuator ........... ... ... ... .. HP8495H
Attenuator/Switch Driver .. .................. HP11713A
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e PROCEDURE

(1) Connect the equipment as shown in Figure 4-16.
(2) Set the frequency synthesizer controls as follows:

Freq ... .. e 11 MHz
Amplitude .............. ... ... ..... 0 dBm

(3) On the R3265/3271, press the key and set the controls as follows:

CenterFreq ...........cciiiiiniaenan. 11 MHz
FreqSpan ............ ..., 0 Hz
Reflevel ........... ... ... .. ... 0 dBm
RBW e e 1 MHz
VBW e e 1 Hz
dB/div. ... 1 dB/div

{4) Setthe 1 dB and 10 dB step attenuators to 0 dB.

(5) On the R3265/3271, press the MARKER key.
[1 dB/div Log Scale]

(6) On the frequency synthesizer, adjust the amplitude until the R3265/3271 marker reads
exactly 0.00 dBm.

.
VIEW Amr 1
(7) On the R3265/3271, press the [4] , :_ A 'MARKER [onJand | 'keys.

_——— - L____.J

Then press the [ 8 | - and | 'WR'TE ' .
L____.l

(8) On the R3265/3271, press the [MENU] key, :S%Ec,ip: S

LoZ2Za Lo d

(9) Lower the frequency synthesizer level by 1 dB.

(10) On the R3265/3271, press the [MENU] key, :S%EDEEP: : 'S'S'“V?,;E'a nd 'Sg“WG;E' :

| A AR | Lo—e-d

L-==2d

(11) Record the 4 marker level in the Actual Columm in Table 4-26. Calculate the
incremental error according to the following equation and record the result in the
Incremental Error column in Table 4-26.

Incremental error = (Current ] marker level) - (Previous Z marker level) + 1 dB

(12) Repeat steps (9) to (11) until the frequency synthesizer level is set to the value 10 dB
lower than the initially set level.
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[10 dB/div Log Scale]

(13) On the R3265/3271, press the [MENU) W'S&’gﬁp{ and : o :keys set and

' ! dB/div | | to 10 dB/div. Set the resolution band width to 3 kHz.
L___J

(14) Set the frequency synthesizer level so that the R3265/3271 marker indicates just 0.00
dBm.

r 1
(15) On the R3265/3271, press the E] | VEW IMARKER [oN Jand | (kR | 'keys.

L ——=d L____J

Then press the. 8| and | WF;'TE { .

(18) Lower the frequency synthesizer level by 10 dB. If the level cannot be lowered by 10
dB, use the 10 dB step attenuator to lower it by 10 dB.

| SWEEP | |SINGLE| ISINGLEI
(17) On the R3265/3271, press the W > I'vope | 7 1 sw | and | phyys keys.

—-=== - L= ___J

(18) Record the Amarker level in the Actual columm in Table 4-27. Calculate the
incremental error from the following expression and record the result in the Incremental
Error column in Table 4-27.

Incremental error = (Current A4 marker level) - (Previous 4 marker level) + 10 dB

(19) Repeat steps (16) to (18) until the frequency synthesizer level is set to the value 90 dB
lower than the initially set level.
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Table 4-26 1 dB/div. Log Scale Fidelity (RBW =1 MHz)

Input Signal dB from A Marker Level Incremental
Level Reference _ Error (dB)
(dBm, nominal) | Level (nominal) | Min. (dBm) [ Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)

-1 -1 -1.2 —-0.8

) -2 —-24 —-1.6

-3 -3 —-3.6 —24

-4 —4 -48 —3.2

-5 -5 -6.0 —4.0

s —6 -7.0 —5.0

—7 -7 -8.0 —6.0

-8 -8 -9.0 —-7.0

—9 -9 —-10.0 —-8.0
—10 -10 -11.0 —-9.0

Table 4-27 10 dB/div. Log Scale Fidelity (RBW =3 kHz)
Input Signal dB from A Marker Level Incremental
Level _ Referenqe ' Error (dB)
(dBm, nominal) | Level (nominal) | Min. (dBm) | Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)
—10 —10 —11 -9
—-20 -~20 —21.5 —18.5
—~30 —30 —31.5 —28.5
—-40 —40 —-41.5 —38.5
—50 —50 —-51.5 —48.5
—860 —80 -61.5 —58.5
-70 —-70 -71.5 —68.5
—80 —80 —-81.5 —785
—90 —90 —-91.5 —88.5
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[Linear Scale]
(20) Set the frequency synthesizer as follows:

Freq ............. T T T 11 MHz
Amplitude . ........ e . 0 dBm

Set the 1 dB and 10 dB attenuator to 0 dB.

(21) On the R3265/3271, press the key and set the controls as folloWs:

Center Freq . ......c.. ittt 11 MHz
Fre@qSpan ......... ... . ... i 10 kHz
Reflevel ........ .. .. .. 0 dBm
RBW e e 1 kHz
VBW e 1 kHz
S 20 dB

X1 mode. Then, press the MARKER key.

(23) Precisely set the frequency synthesizer level to the R3265/3271 reference level while
reading the marker level on the screen.

r 7 r 1
(24) On the R3265/3271, press the , :S%%i":and }Sg‘\s'lf I keys to set the single sweep
L Jd L A

mode.

(25) Read the level value displayed on the frequency synthesizer and set the value as the
reference value (Ref). Then, set the frequency synthesizer level to the value 0.92 dB

lower than the reference value.

(26) On the R3265/3271, perform single sweep twice, read the marker level and record it in
Table 4-28.

(27) Set the frequency synthesizer level as shown in the Input Signal Level column in Table
4-28 sequentially and repeat step (26) for each.
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Table 4-28 Linear Scale Fidelity (X1)

Input Signal Level Div. from Marker Level
Reference
(dB, nominal) (mV, nominal) Level Min. (mV) Actual (mV) Max. (mV)
0 (Ref.) 223.6 0 223.6 223.6 (Ref.) 223.6
—0.92 201.24 1 190.06 212,42
-1.94 178.88 2 167.7 190.06
-3.10 156.52 3 145.34 167.7
—4.44 134.16 4 122.98 145.34
-6.02 111.8 5 100.62 122.98
—7.96 89.44 6 78.26 100.62
—10.46 67.08 7 55.9 78.26
—13.98 44.72 8 33.54 55.9
-20 22.36 9 11.18 33.54
Table 4-29 QP-mode Log Scale Fidelity
Input Signal dB from A Marker Level
Level Reference Level
(dBm, nominal) (dB, nominal) Min. (dBm) | Actual (dBm) | Max. (dBm)
0 (Ref.) 0 0 0 (Ref.) 0
-10 -10 —11 -9
-20 -20 —-21 —-19
—30 -30 -31 -29
—-40 —-40 —41* -39~
* —42 dBm when the ambient temperature is out of range 25°C +10°C.
** -~ 38 dBm whe the ambient temperature is out of range 25°C £10°C.
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[QP-mode Log Scale]

(28)

(29)

(30)

(31)

(32)

(33)

(34)

Set the frequency synthesizer as follows:

Freq .. e e 11 MHz
Amplitude ... ... ... .. . . e 0 dBm

Set the 1dB and 10dB attenuator to 0dB.

On the R3265/3271, press the key and set the controls as follows:

Center Freq ....... ... ittt 11 MHz
FreQSpan . ... ... i i, 0 Hz
) EMC r-Q—P-1
On the R3265/3271, press the | sHIFT | ! | keys to set the QP mode.
P Eh___ 1KY

Then, press the MARKER key.

Precisely set the frequency synthesizer level to the R3265/3271 reference level.

: r 1 r 1
On the R3265/3271, press the , 1 VEY | MARKER and ,‘AMKR} keys.
L Jd

—_———— —_——— L1

r .
Then, press the [] key and | WRTE | .
L 3

Lower the frequency synthesizer level by 10 dB. After (2) to (3) seconds, read the
4 marker level on the screen and record it in Table 4-29.

Repeat step (33) until the frequency synthesizer level is set to the value 40 dB lower
than the level set in step (31).

4-89 Mar 28/96




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

4.4.18 Input Attenuator Accuracy
e SPECIFICATION

Input attenuator accuracy (referenced to 10 dB input attenuation, for 20 to 70 dB settings):

R3265: 100 Hz to 8 GHz: < 1.1 dB/10 dB step to a maximum of *2.0 dB

100 Hz to 12.4 GHz: < +1.1 dB/10 dB step to a maximum of 2.0 dB
R3271: 12.4 GHz to 18 GHz: < £1.3 dB/10 dB step to a maximum of £2.5 dB
18 GHz to0 26.5 GHz: < *1.8 dB/10 dB step to a maximum of *3.5 dB

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
This test measures the input attenuator’s switching accuracy over the full 70 dB.
The number of frequency measured points is one point at 4 GHz for the R3265, and three
points at 4 GHz, 15 GHz and 18 GHz for the R3271.
The synthesized sweeper is phase-locked to the spectrum analyzer’s 10 MHz reference. The
input attenuator switching aCéuracy is referenced to the 10 dB attenuator setting. Step-to-step
accuracy is calculated from switching accuracy data.

SYNTHESIZED 110 MHz REF 10 MHz REFl' R3265/3271
SWEEPER IN IN/QUT

7 ?

[ SMA CABLE J

Figure 4-17 Input Attenuator Switching Accuracy Test Setup

o EQUIPMENT
Synthesized Sweeper :
Frequency Range:10 MHz to 18 GHz ' TR4515
(Critical Specifications for Equipment Substitution) (Recommended model)
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e PROCEDURE

(1) IF gain uncertainty is measured when the resolution bandwidth is set to 3kHz and the
result is filled in on the IF Gain uncertainty of Table 4-30.
For the test method, refer to “4.4.16 IF Gain Uncertainty”.

CAUTION

Measure IF gain uncertainty when the resolution bandwidth is set to 3kHz before doing this test.
IF gain uncertainty is included in the measurement result because of IF gain’s changing and
measuring in this test.

(2) Connect the equipment as shown in Figure 4-17.
(3) Set the synthesized generator controls as follows:

Freg ... i 4 GHz
Amplitude . .......... .. ... ... ..., -5 dBm

{4) On the R3265/3271, press the key and set the controls as follows:

CenterFreq ............ ... .. 4 GHz
FregSpan ........ ..., 10 kHz
ReflLevel ..... ... ... . ..., 0 dBm
dBidiv ... .. 1 dB/div
RBW .. S 3 kHz
VBW e 10 Hz
SWP e 1 sec

() On the synthesized generator, adjust the POWER LEVEL to place the peak of the signal
five divisions below the R3265/3271 reference level.

(6) On the R3265/3271, press the key, :S%EDEEP: , 'Sg‘v%:f:and 'Sg“vC;FL,E: :

Press the key, read the MKR level and record it in Table 4-30 as the reference
value.

r 1
(7)  On the R3265/3271, press the , I AT land | 1 | - keys.
L— J
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r I r i
(8) On the R3265/3271, press the key, @’&?j E_S_'S'iv‘a_';fj and i_ Sg"v‘\f'p-EJ: .

Press the key, read the MKR level. The marker level measured here is subtracted
from the reference value measure in the (6).
IF gain uncertainty measured in the (1) is subtracted from the value.

Records it in Table 4-3C as Actual MKR Reading.

Actual MKR Reference value Marker level IF gain uncertainty
RZ u;n = |measured in the |- | measured in |- |measured in the
2ang 6 - the (9) (1)

(9) Repeat steps (7) and (8) for the remaining R3265/3271 ATT setting listed in Table 4-30.

(10) Calculate the step-to-step accuracy as described in the following steps and record the
results in Table 4-30. Step-to-step accuracy should be within the limits shown in Table
4-30.

[Step-to-Step Accuracy Calculation]
(11) For the 20 dB ATT setting, switching accuracy becomes step-to-step accuracy.

(12) For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10dB down ATT switching
accuracy from the current ATT switching accuracy.

(13) Center Frequency is changed to 15GHz and 18GHz and the operations in (2) to (12) are
executed for R3271. Fill in the value measured in the (1) when Center Frequency is
4GHz on the IF Gain Uncertainty Table 4-30.
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Table 4-30 Input Attenuator Accuracy '
[R3265] Center Frequency: 4 GHz, Reference value dBm
R3265 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) [ Actual (dB) [ Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref.) | 0 (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -2 +2 1.1
30 20 -2 +2 1.1
40 30 -2 +2 1.1
50 40 -2 +2 1.1
60 50 - -2 +2 1.1
70 60 -2 +2 +1.1
[R3271] Center Frequency: 4 GHz, Reference value dBm
R3271 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref.) | 0 (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -2 +2 1.1
30 20 -2 +2 +1.1
40 30 -2 +2 1.1
50 40 -2 +2 1.1
60 50 -2 +2 1.1
70 60 -2 +2 +1.1
[R3271] Center Frequency: 15 GHz, Reference value dBm
R3271 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
(dB) {dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref.) | 0 (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -2.5 +2.5 1.3
30 20 -2.5 +2.5 1.3
40 30 -2.5 +2.5 +13
50 40 -2.5 +25 1.3
60 50 -2.5 +2.5 1.3
70 60 -2.5 +2.5 1.3
[R3271] Center Frequency: 15 GHz, Reference value dBm
R3271 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) [ Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref.) | 0O (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -3.5 +3.5 +1.8
30 20 -3.5 +3.5 +1.8
40 30 -3.5 +3.5 +1.8
50 40 -3.5 +3.5 +1.8
60 50 -3.5 +3.5 +1.8
70 60 -3.5 +3.5 +1.8
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4.4.19 Sweep Time Accuracy
e SPECIFICATION

Far Span = 0Hz
Sweep Time < *3%

o RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
"+ Alow frequency signal (Square Wave) is displayed on the R3265/3271 Spectrum. Analyzer in
ZERO Span mode, and measure the frequency of the displayed signal.

R3265/3271
SYNTHESIZED FUNCTION GENERATOR
L | | |
O oood
10 :
7 _° e ¢
4
SIGNAL INPUT
ADAPUTER
BNC CABLE
Figure 4-18 Sweep Time Accuracy Test Setup
e EQUIPMENT
Synthesized Function Generator ............... HP3325A
Adapters:
Type N(m)to-BNC(f) ......... ... ... ... .... JCF-AFQ0IEXO3
Cable:
BNC,150cm . ... .. i i e e MI-09
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e PROCEDURE

(1

()

©)

(%)

(6)

Connect the equipment as shown in Figure 4-18 using the BNC cable from the HP3325A
SIGNAL OUT.
Connected it to the R3265/3271 INPUT.

On the R3265/3271, press the key and set the controls as follows:

(071 T=Y g o =Y 0 MHz
SpPaN . e e e 0 MHz
Sweep Time ............oiiiiieiinnnn. 50 ps

dB/div. .. e 1 dB/div

On the HP3325A, set the controls as follows:

Frequency ......... .. . i, 22 kHz
Amplitude ....... .. .. ... e, -10 dBm
Function ........ ... ... ... i Square

r I r 1 i
. On the R3265/3271, press key, set | TRIG fand I1VIDEO ! | and adjust with the knob to

| RSSO | Leend

r 1 r ] r )
trigger with VIDEOQ. And press the key, :Lsh)l’éﬁp J} , E_S'NGLE{and 1SINGLE

—-—==Z ————d | S |

Wait for the sweeper stops.

On the R3265/3271, press the MARKER key. Set the marker at the second rising
edge from left.

Record the Marker time as the Measured Sweep Time in Table 4-31 for the 50 s Sweep
Time setting. :

The Measured Sweep Time should be within the limits shown in Table 4-31.

Repeat step (5) for the HP3325A frequencies and R3265/3271 sweep times as indicated
in Table 4-31. '
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Table 4-31 Sweep Time Accuracy

HP3325A R3265/3?71 Marker-Reading
Frequency Sweep.Txme .
Setting Min. Actual Max.
22 kHz 50 ps 44.1 ps 46.8 ps
11 kHz 100 us 88.2 us 93.6 ps
5.5 kHz 200 ps 177 ps 187 ps
2.2 kHz 500 us 441 ps 468 us
1.1 kHz ims 882 ps 936 us
550 Hz 2ms 1.77 ms 1.87 ms
220 Hz 5ms 4.41 ms 4.68 ms
110 Hz 10 ms 8.82 ms 9.36 ms
55 Hz 20 ms 17.7 ms 18.7 ms
22 Hz 50 ms 44.1 ms 46.8 ms
11 Hz 100 ms 88.2 ms 93.6 ms
5.5 Hz 200 ms 177 ms 187 ms
2.2 Hz 500 ms 441 ms 468 ms
1.1 Hz 1s 882 ms 936 ms
0.55 Hz 2s 1.77 s 1.87s
0.22 Hz 5s 441s 4.68 s
“0.11 Hz 10s 8.82 s 936 s
0.055 Hz 20s 17.7 s 18.7 s -
0.022 Hz 50s 44.1 s 46.8 s
0.011 Hz 100 s 88.2 s 93.6s
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4.4.20 Calibration Amplitude Accuracy
e SPECIFICATION
Ampiitude: -10dBm 0.3 dB

e RELATED ADJUSTMENT
Calibration amplitude adjustment.

e DESCRIPTION
The amplitude accuracy of the CALOUT signal are checked for — 10 dBm * 0.3 dBm.

R3265/3271

POWER
METER

-O

Figure 4-19 Calibration Amplitude Accuracy Test Setup

e EQUIPMENT
Power Meter .. .........c. v, HP436A

PowerSensor ... ...... ... ... ... ..., HP8481A
e PROCEDURE
(1) Connect the equipment as shown in Figure 4-18.

(2) Press the power sensor zero of the power meter and calibrate the power sensor. Enter
the power sensor’s 25 MHz calibration factor into the power meter.

(3) Connect the power sensor via an N(f) — BNC(m) adapter directly to the CALOUT
connector. Read the power meter display. The power level should be within the following
limits (£ 0.3 dB): Actual

-103dBm=s _ = <-9.7dBm
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4.5 Checklist/Data Form
File No. Description :__SPECTRUM ANALYZER
UUT MFR ADVANTEST CO. ID No.
Model . R3265/3271 Date
Table 4-32 Performance Test Record (1 of 12)
Results
Pﬁ;a' Test Description
. ' Min. Actual Max.

1 Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy

2.0 GHz CENTER FREQ
1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN
100 MMz SPAN
2 GHz SPAN

5.0 GHz CENTER FREQ
1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN
100 MHz SPAN
2 GHz SPAN

<R3271 ONLY >
11.0 GHz CENTER FREQ

1 MHz SPAN

10 MHz SPAN

20 MHz SPAN

50 MHz SPAN

100 MMz SPAN

2 GHz SPAN

18.0 GHz CENTER FREQ
1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN
100 MHz SPAN
2 GHz SPAN

1.99994829 GHz
1.99968479 GHz
1.99935479 GHz
1.99845479 GHz
1.99684879 GHz
1.93954979 GHz

4.99994799 GHz
4.99968449 GHz
4.99935449 GHz
4.99845449 GHz
4.99684949 GHz
4.93954949 GHz

10.99994739 GHz
10.98968389 GHz
10.999835389 GHz
10.99845389 GHz
10.99684889 GHz
10.93954889 GHz

17.99994669 GHz
17.99968319 GHz
17.99935319 GHz
17.99845319 GHz
17.99684819 GHz
17.93954819 GHz

2.00005171 GHz
2.00031521 GHz
2.00064521 GHz
2.00154521 GHz
2.00315021 GHz
2.06045021 GHz

5.00005201 GHz
5.00031551 GHz
5.00064551 GHz
5.00154551 GHz -
5.00315051 GHz
5.06045051 GHz

11.00005261 GHz
11.00031611 GHz
11.00064611 GHz
11.00154611 GHz
11.00315111 GHz
11.06045111 GHz

18.00005331 GHz
18.00031681 GHz
18.00064681 GHz
18.00154681 GHz
18.00315181 GHz
18.06045181 GHz

498
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Table 4-32 Performance Test Record (2 of 12)

Results
PI\? ra. Test Description
0. Min. Actual Max.

1 Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy (cont’d)

Frequency Counter Marker

Accuracy
2.0 GHz CENTER FREQ 1.9999939794 GHz 2.000000206 GHz
5.0 GHz CENTER FREQ 4.999999494 GHz 5.000000506 GHz
11.0 GHz CENTER FREQ |10.999998889 GHz 11.000001111 GHz
18.0 GHz CENTER FREQ 17.999998184 GHz 18.000001816 GHz
2 | Frequency Reference Output
Accuracy
10 MHz Reference Frequency 24.9999975 MHz 25.0000025 MHz
3 Residual FM
Residual FM 3 Hz
4 | Frequency Drift
50.1 kHz SPAN 2.5 kHz
200 Hz SPAN 60 Hz

5 Noise Sidebands

2.6 GHz Center Frequency '
1 kHz Offset —100 dBc/Hz

10 kHz Offset — 110 dBc/Hz

100 kHz Offset —114 dBc/Hz
3.7 GHz Center Frequency

1 kHz Offset — 95 dBc/Hz

10 kHz Offset : —~108 dBc/Hz

100 kHz Offset — 110 dBc/Hz
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Table 4-32 Performance Test Record (3 of 12)

Results
Pﬁga.. Test Description -
' . Min. Actual Max.
6 Frequency Span Accuracy
2 GHz Center Frequency .
20 kHz SPAN 15.2 kHz 16.8 kHz
50 kHz SPAN 38.0 kHz 42 kHz
400 kHz SPAN 304 kHz 336 kHz
2 MHz SPAN 1.52 MHz 1.68 MHz
2.01 MHz SPAN 1.552 MHz 1.648 MHz
5 MHz SPAN 3.88 MHz 4.12 MHz i
10 MHz SPAN 7.76 MHz 8.24 MHz (
20 MHz SPAN 15.52 MHz 16.48 MHz
50 MHz SPAN 38.8 MHz 41.2 MHz
100 MHz SPAN 77.6-MHz 82.4 MHz
200 MHz SPAN 155.2 MHz 164.8 MHz
500 MHz SPAN 388 MHz 412 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.648 GHz
4.5 GHz Center Frequency
4 GHz SPAN 3.104 GHz 3.296 GHz
8 GHz SPAN 6.208 GHz 6.592 GHz
<R3271 ONLY >
10 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.652 GHz 1.6484 GHz (
17 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.648 GHz
10 GHz Center Frequency .
5 GHz SPAN 3.88 GHz 4.12 GHz
10 GHz SPAN 7.76 GHz 8.24 GHz
19 GHz SPAN 15.52 GHz 16.48 GHz
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Table 4-32 Performance Test Record (4 of 12)

Results
Pﬁga' Test Description .
: . Min. Actual Max.
6 Frequency Span Accuracy
(cont’d)
LOG Span Accuracy
100 MHz Start Frequency
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 719 MHz 881 MHz
10 MHz Start Frequency
20 MHz TR4515 FREQ 17 MHz 23 MHz
50 MHz TR4515 FREQ 44 MHz 56 MHz
80 MHz TR4515 FREQ 71 MHz 89 MHz
100 MHz TR4515 FREQ 89 MHz 111 MHz
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 719 MHz 881 MHz
1 MHz Start Frequency
10 MHz TR4515 FREQ 8 MHz 12 MHz
20 MHz TR4515 FREQ 17 MHz 23 MHz
50 MHz TR4515 FREQ 44 MHz 56 MHz
80 MHz TR4515 FREQ 71 MHz 89 MHz
100 MHz TR4515 FREQ 89 MHz 111 MHz
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 719 MHz 881 MHz
7 | Resolution Bandwidth Accuracy
and Selectivity
Resolution Bandwidth Accuracy
3 MHz 2.25 MHz 3.75 MHz
1 MHz 850 kHz 1.156 MHz
300 kHz 255 kHz 345 kHz
100 kHz 85 kHz 115 kHz
30 kHz 25.5 kHz 34.5 kHz
10 kHz 8.5 kHz 11.5 kHz
3 kHz 2.55 kHz 3.45 kHz
1 kHz 850 Hz 1150 Hz
300 Hz 255 Hz 345 Hz
100 Hz 85 Hz 115 Hz
30 Hz 225 Hz 37.5 Hz
100 Hz Digital IF 50 Hz 150 Hz
30 Hz Digital IF 15 Hz 45 Hz
10 Hz Digital IF 5 Hz 16 Hz
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Table 4-32 Performance Test Record (5 of 12)

Results
P,\a]\;a. Test Description -
: Min. Actual Max.
7 Resolution Bandwidth Accuracy
and Selectivity (cont’d)
Resolution Bandwidth Selectivity
3 MHz 15
1 MHz 15
300 kHz 15
100 kHz 15
30 kHz 15
10 kHz 15
3 kHz 15
1 kHz 15
300 Hz 15
100 Hz 15
30 Hz 20
100 Hz Digital IF 5 (nominal)
30 Hz Digital IF 5 (nominal)
10 Hz Digital IF 5 (nominal)
8 | Resolution Bandwidth Switching
Uncertainty
3 MHz —-0.3dB +0.3dB
1 MHz —-0.3dB +0.3dB
300 kHz —0.3dB +0.3dB
100 kHz —-0.3dB +0.3dB
30 kHz —-0.3dB +0.3dB
10 kHz -0.3dB +0.3dB
3 kHz ~0.3dB +0.3dB
1 kHz —~0.3dB +0.3 dB
+ 300 Hz ~0.3dB +0.3dB
100 Hz -0.3dB +0.3dB
30 Hz —-1.0dB +1.0dB
100 Hz Digital IF -1.5dB +1.5dB
30 Hz Digital IF —-1.5dB +1.5dB
10 Hz Digital IF —-1.5dB +1.5dB
4-102 Jan 30/92




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.5 Checklist/Data Form

Table 4-32 Performance Test Record (6 of 12)

Results
Pﬁ;a' Test Description :
: Min. Actual Max.
9 | Displayed Average Noise Level
<R3265 ONLY >
1 kHz —95.23 dBm
10 kHz —95.23 dBm
100 kHz —96.23 dBm
1.1 MHz —120.23 dBm
10.1 MHz —125.21 dBm
101 MHz —125.07 dBm
501 MHz -~ 124.45 dBm
1001 MHz —123.68 dBm
1.5 GHz —122.90 dBm
2.0 GHz —122.13 dBm
2.5 GHz —121.35 dBm
3.0 GHz ~120.58 dBm
3.5 GHz —119.80 dBm
'3.5 GHz to 8 GHz —120.23 dBm
24 MHz (Low Noise) —145.00 dBm
<R3271 ONLY >
1 kHz —95.23 dBm
10 kHz -95.23 dBm
100 kHz —96.23 dBm
1.1 MHz —120.23 dBm
10.1 MHz —120.21 dBm
101 MHz —120.07 dBm
501 MHz —119.45 dBm
1001 MHz —118.68 dBm
1.5 GHz —117.90 dBm
2.0 GHz —117.13 dBm
2.5 GHz —116.35 dBm
3.0 GHz —115.58 dBm
3.5 GHz —114.80 dBm
3.5 GHz to 7.5 GHz —115.23 dBm
7.5 GHz to 15.4 GHz —108.23 dBm
156.2 GHz to 23.3 GHz —101.23 dBm
23 GHz to 26.5 GHz —95.23 dBm
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4.5

Table 4-32 Performance Test Record (7 of 12)

Checklist/Data Form

Results
PI\? ra. Test Description
0 Min. Actual Max.
10 | Gain Compression
<R3265 ONLY >
10.5 MHz —10 dBm
200.5 MHz —5 dBm
3600.5 MHz -5 dBm
<R3271 ONLY >
10.5 MHz -5 dBm
200.5 MHz -5 dBm
3600.5 MHz —5 dBm
11 | Residual Response
1 MHz to 3.6 GHz —100 dBm
3.5 GHz to 7.5 GHz —90 dBm
12 | Second Harmonic Distortion
INPUT FREQ: 1.5 GHz —70 dBc
INPUT FREQ: 1.8 GHz —100 dBc
13 | Third Order intermodulation
Distortion
Mixer Input Leve
<R3265 ONLY > :-20dBm
10.5 MHz —-40 dBc
205 MHz —50 dBc
3600 MHz —55 dBc
<R3271 ONLY >
10.5 MHz —50 dBc
3600 MHz —55 dBc
14 |Image, Multiple, and
Out-of-Band Response
Maximum Response Amplitude
<R3265 ONLY >
10 MHz to 8 GHz —70 dBc
<R3271 ONLY > :
10 MHz to 18 GHz —70 dBc
10 MHz to 23 GHz —60 dBc
10 MHz o 26.5 GHz —50 dBc
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (8 of 12)

.Results
P[\?(';a' Test Description -
: Min. Actual Max.
15 | Frequency Response
<R3265 ONLY >
100 MHz to 3.6 GHz -1.5dB +1.5dB
50 MHz to 2.6 GHz -1.0dB +1.0dB
3.5 GHz to 7.5 GHz -1.5dB +1.5 dB
7.4 GHz to 8 GHz -1.5dB +1.5dB
<R3271 ONLY >
100 MHz to 3.6 GHz -1.5dB +1.5dB
50 MHz to 2.6 GHz —1.0dB +1.0 dB
3.5 GHz to 7.5 GHz —1.5dB +1.5dB
7.4 GHz to 15.4 GHz ~-3.5dB +3.5dB
15.4 GHz to 23.3 GHz -4,0dB +4.0 dB
23.0 GHz t0 26.5 GHz —4.0dB +4.0 dB
16 | IF Gain Uncertainty
RBW 1 MHz Attenuation
1dB —-0.5dB +0.5dB
2dB : —-0.5dB +0.5 dB
3dB —-0.5dB +0.5dB
4 dB —-0.5dB -+0.5dB
5dB ~0.5dB +0.5 dB
6 dB -0.5dB +0.5dB
7 dB -0.5dB +0.5dB
8 dB -0.5dB +0.5 dB
9 dB —-0.5dB +0.5dB
10 dB —-0.5dB +0.5 dB
20 dB ~0.5dB +0.5 dB
30 dB -0.5dB +0.5dB
40 dB —0.5dB +0.5 dB
50 dB -0.7 dB +0.7 dB
60 dB —0.7dB +0.7 dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (8 of 12)

Results
Pﬁga' Test Description -
: Min. Actual Max.
16 | IF Gain Uncertainty (cont’d)
RBW 3 kHz Attenuation
1dB ~0.5dB +0.5dB
2dB —-0.5dB +0.5dB
3dB —~0.5dB +0.5dB
4 dB —~0.5dB +0.5dB
5dB -0.5dB +0.5 dB
6 dB —-0.5dB +0.5dB
7 dB -0.5dB +0.5dB
8 dB —0.5dB +0.5dB
9 dB —0.5dB +0.5dB
10 dB —0.5dB +0.5dB
20 dB —-0.5dB +0.5dB
30 dB —0.5dB +0.5dB
40 dB —-0.5dB +0.5dB
50 dB —0.7 dB +0.7 dB
60 dB —0.7dB +0.7 dB
70 dB —-0.7dB +0.7 dB
RBW 300 kHz Attenuation
1dB —-0.5dB +0.5 dB
2 dB —0.5dB +0.5dB
3dB —-0.5dB 4+ 0.5 dB
4 dB —0.5dB +0.5dB
5dB —-0.5dB +0.5 dB
6 dB —0.5dB +0.5dB
7 dB -0.5dB +0.5 dB
8 dB -0.5dB +0.5 dB
g dB ~0.5dB +0.5 dB
10 dB —~0.5dB +0.5dB
20 dB -0.5dB +0.5dB
30 dB —~0.5dB +0.5 dB
40 dB -0.5dB +0.5.dB
50 dB —0.7 dB +0.7 dB
60 dB -0.7dB +0.7dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (10 of 12)

Results
Pﬁga' Test Description .
: Min. Actual Max.
17 | Scale Fidelity
1 dB/div Log Scale Fidelity
—-1dB —-0.2dB +0.2dB
-2dB ~0.4 dB +0.4 dB
—-3dB —0.6 dB +0.6 dB
-4dB —0.8 dB +0.8 dB
—5dB -1.0dB +1.0dB
-6dB —-1.0dB +1.0dB
—-7dB —-1.0dB +1.0dB
—8dB -1.0dB +1.0dB
—9dB —-1.0dB +1.0 dB
—-10dB —-1.0dB +1.0dB
10 dB/div Log Scale Fidelity
—10dB —1.0dB +1.0dB
—-20dB —-1.5dB +1.5dB
—-30dB -1.5dB +1.5dB
—40 dB —1.5dB +1.5dB
—50 dB -1.5dB +1.5dB
—60dB —1.5dB +1.5dB
—70dB —1.5dB +1.5dB
—80dB -1.5dB +1.5dB
-90 dB -1.5dB +1.5dB
Linear Scale Fidelity
div from Ref Level
1 190.06 mV 212.42 mV
2 167.7 mV 190.06 mV
3 145.34 mV 167.7 mV
4 122.98 mV 145.34 mV
5 100.62 mV 122.98 mV
6 78.26 mV 100.62 mV
7 55.9 mV 78.26 mV
8 33.54 mV 55.9 mV
9 11.18 mV 33.54 mV
QP-mode Log Scale Fidelity
dB from Ref Level
—10dB -11 dBm —9dBm
—20 dB —21 dBm —19 dBm
—30dB —31 dBm —29 dBm
—40dB —41 dBm —39 dBm
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (11 of 12)

-Results
Pﬁ;a' Test Description .
: Min. Actual Max.
18 | Input Attenuator Accuracy
(4 GHz Center Freq)
Switching Accuracy _
20 dB -2 dB +2dB
30dB -2dB +2dB
40 dB -2 dB +2dB
50 dB -2 dB +2dB
60 dB -2dB +2dB
70 dB -2dB +2dB
Step-to-Step Accuracy
20 dB —1.1dB +1.1dB
30dB —1.1dB +1.1dB
40 dB —1.1dB +1.1dB
50 dB —1.1dB +1.1dB
60 dB —-1.1dB 1.1 dB
70 dB —-1.1dB 1.1dB
<R3271 ONLY>
(15 GHz Center Freq)
Switching Accuracy
20 dB -2.5dB +2.5 dB
30dB -2.5 dB +2.5dB
40 dB -2.5 dB +2.5dB
50 dB -2.5dB +2.5dB
60 dB -2.5 dB +2.5dB
70 dB -2.5 dB +2.5dB
Step-to-Step Accuracy
20 dB —1.3dB +1.3dB-
30 dB —-1.3dB +13dB
40 dB -13dB +1.3dB
50 dB —1.3dB +1.3dB
60 dB —1.3dB +1.3dB
70 dB —-1.3dB +1.3dB
(18 GHz Center Freq)
Switching Accuracy
20 dB -3.5 dB +3.5dB
30 dB -3.5dB +3.5 dB
40 dB -3.5dB +3.5dB
50 dB -3.56 dB +3.5 dB
60 dB -3.5dB +3.5 dB
70 dB -3.5dB +3.5 dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (12 of 12)

Results
Pﬁga' Test Description
Min. Actual Max.
18 | Input Attenuator Accuracy
{cont’d)
<R3271 ONLY >
Step-to-Step Accuracy
20 dB —1.8dB +1.8 dB
30 dB —1.8dB +1.8dB
40 dB —-1.8dB +1.8dB
50 dB —1.8dB +1.8dB
60 dB —1.8dB +1.8dB
70 dB —1.8dB +1.8dB
19 | Sweep Time Accuracy
50 us 44.1 us 46.8 us
100 wus 88.2 us 93.6 us
200 us 177 ps 187 us
500 w8 441 us 468 us
1ms 882 us 936 us
2ms 1.77 ms 1.87 ms
5ms 4.41 ms 4.68 ms
10 ms 8.82 ms 9.36 ms
20 ms 17.7 ms 18.7 ms
50 ms "44.1 ms 46.8 ms
100 ms 88.2 ms 83.6 ms
200 ms 177 ms 187 ms
500 ms 441 ms 468 ms
1s 882 ms 936 ms
2s 1.77 s 1.87s
5s 4.41s 468 s
10s 8.82s 9.36 s
20 s 17.7 s 18.7 s
50 s 441 s 46.3 s
100 s 88.2s 93.6s
20 | Calibration Amplitude Accuracy
—10.3 dBm —9.7 dBm
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5.1. Measurement Standards and Support Test Equipment Performance Requirements

5.1

ADJUSTMENT

Measurement Standards -and Support Test-Equipment Performance
Requirements

The Minimum Use Specifications (MUS) are the calculated minimum performance specifications
criteria needed for the Measurement Standards (MS) and support M&TE to be used for
comparison measurement required in the Adjustment Procedure (AP) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defined and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability (uncertainty specifications) required of the measurement standards
system. The MUS is required to assist a measurement specialist in the evaluation of existing or
selected alternate measurement standards equipment.

MS and SM&TE environmental range: Temperature: 18 to 28°C
Relative humidity: 30 to 70%
MS and SM&TE warmup/stabilization period requirements: 60 minutes -

Table 5-1 Measurement Standards (MS) Performance Requirements (1 of 2)

Equipment Generic Name Minimum Use Specifications Manufacturer/Model
(Quantity) (MUS) /Option Applicable
Frequency standard Output frequency: ' TR3110
: 10 MHz
Stability:

5Xx10-10/day
Output impedance:
Approx. 50 Q
'| Output voltage:
1 Vp-p or more

Synthesized sweeper Freguency range: TR4515

10 to 18 MHz
Frequency accuracy (CW):
3X10—8/day
Power level range:
—15t0 +15 dBm

Frequency synthesizer Frequency range: HP 3325

1 to 20 MHz
Stability:

5X10-6/year
Power level range:

—10to +13 dBm
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5.1. Measurement Standards and Support Test Equipment Performance Requirements

Table 5-1

Measurement Standards (MS) Performance Requirements (2 of 2)

Equipment Generic Name
(Quantity)

» Minimum Use-Specifications

(MUS)

Manufacturer
/Model/Option Applicable

Digital multimeter

DC voltage resolution:
5 digits or more

TR6851

Spectrum analyzer

Frequency range:
Up to 4.5 GHz

TR4173

Synthesized signal generator

Frequency range:
10 MHz to 4 GHz
Residual SSB phase noise:
1 kHz offset< —115 dBc/Hz
10 kHz offset< — 125 dBc/Hz
100 kHz offset< — 130 dBc/Hz
Power level range:
—100 to +10 dBm

R4262

Power meter

Accuracy : +0.02 dB
Decibel relative mode

HP436A

Power sensor

Frequency range:

50 MHz to 26.5 GHz
Power range:

1 W to 100 mW
Maximum SWR:

1.25 (26.5 GHz)

HP8485A

Power sensor

Frequency range:

10 MHz to 18 GHz
Power range:

1 W to 100 mW

HP8481A

Spectrum analyzer

Frequency range:
Up to 100 MHz
With built-in TG

R3361B

Sweeper

Freguency range:

10 MHz to 26.5 GHz
Power range:

—5to +10 dBm

(at 3.0 GHz)

HP8350 and HP83595A

Sweep adapter

TR13211

Frequency comparator

Frequency: 10 MHz
1X10-9 frequency detectable

Impedance generator

R14602
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5.1. Measurement Standards and Support Test Equipment Performance Requirements

Table 5-2 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Generic Name

Minimum Use Specifications

Manufacturer

(Quantity) (MUS) /Model/Option Applicable
Adapter Type N (male) to BNC (female) JUG -201A/U (Hirose)
Adapter Type N (male) to SMA HRM-554S
(female)
Adapter SMA (male) to SMA (male) 50-673-0000-31 (Selectro)
Adapter Type N (female) to BNC (male) NJ-BNCP (DDK)
Adapter SMA (female) to SMA (female) HRM-501 (Hirose)

20 dB fixed attenuator

Connector:
SMA (male), SMA (female)

AT-120 (Hirose)

Low-pass filter

Cutoff frequency: 2.2 GHz
Rejection at 3 GHz: >40 dB
Rejection at 3.8 GHz: >80 dB

DEE-001172-1 (Advantest)

Double balanced mixer

Frequency range:
10 to 100 MHz

Cable

Frequency range:

DC to 26.5 GHz
Maximum SWR:

<1.45 at 26.5 GHz
Length:

Approx. 70 cm
Connector:

SMA (male) at both ends

A01002

Cable

Length: 150 cm
Connection:

BNC (male) at both ends

MI-09

Cable

Length: 10 cm

Connection:

BNC (male) at both ends

MC-61

Cable

Frequency: 21.4 MHz
Length: 100 cm
Connector:

UM (male), BNC (male)

MC-36A

Probe

Frequency: 21.4 MHz
10:1
Impedance: 10 MHz

P6133 (Tektronix)
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5.2 Preliminary QOperations

?.2 Preliminary Operations

WARNING

~ Always make sure that the power cord of the spectrum analyzer is plugged into a three-hole

grounded outlet or two-hole outlet with the grounded adapter. You can be fatally shocked if
you fail to follow this rule.

Do not touch live circuits when adjusting an instrument.

(1)  Always confirm that the POWER switch is OFF before connecting the power cord to the AC
line.

(2) Before performing any adjustment, allow the instrument to warm up for five minutes.
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5.3 Adjustment

5.3 Adjustment
5.3.1 A/D Adjustment

e ASSEMBLY ADJUSTMENT
Log block (WBL-32xxLOG)

e RELATED PORFORMANCE TEST
There is no related porformance test.

e DESCRIPTION
The A/D adjustment including offset and gain adjustment of the positive peak detector, negative
peak detector, sample mode, FFT mode, and high-speed mode can be made by changing the
DAC data and variable resistance. Also, the reference voltage and slope detector can be
adjusted by changing the variable resistance.

[Reference Voitage Adjustment]

LOG/AD

O = DVM

R3265/3271

—to
N~ to

Figure 5-1 Setup for Reference Voltage Adjustment

e EQUIPMENT

DVM TR6851
Probe ....... ... . i, e P6133
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5.3 Adjustment

e PROCEDURE

(1)

(2)

Turn off the POWER swiich of the R3265/3271, unplug the power cord, and remove the
system cover. Place the system in the side angie, remove the interface block sérews,
and open the interface block. Also, remove the top cover (MBS-72887) from the A/D
section.

Plug the power cord, and turn the POWER switch on.

Connect the DVM probe between TP1 (GND) and TP3 (REF), and adjust R157 to have
+2.000 =1 mV.

[Adjusting the positive peak detector, negative peak detector, sample mode, FFT mode, and high-
speed mode]

R3265/3271

LOG/AD

O

Figure 5-2 Adjustment Setup

e PROCEDURE

(1)

(2

Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Place the system in the side angle, remove the interface block screws,
and open the interface block. Also, remove the top cover (MBS-72887) from the A/D
section.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes or

more.

Press the key of the R3265/3271, and press the MARKER [ ON | key.
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5.3 Adjustment

3)

(4)
6)

(6)

(7)
(8)

(9)

(10)

(1

(12)

(13)

(14)

(15)

(16)

(17

Hold down the key and press the IE] key on the R3265/3271.
When the "Please input password!!" message appears, press Eﬂ , EI ) El ) and

EI keys in this sequence.

Hold down the key and press the key.

-
Press the ! AD land ! ’fjg ! keys (to select the Sample mode).
L

L2 —_————

+0.03 dB.

Press the ' ToP |} i key and adjust R84 to have the marker value of 0.00 +0.03 dB.
L___J

1
Repeat Steps (6) and (7) until the ;BOTTOM' and ' TOP 1 values reach —100 +0.03 dB
| AP, b ] L__._.|

and 0.00 +0.03 dB, respectively.

| AN, .| l. _______ .l

| e 1
Press the :Bg#ém' key, and adjust the data knob to have the marker value of
—100 £0. 03 dB.

T 1
Press the | ’;'ON'; i key, and adjust R11 to have the marker value of 0.00 +0.03 dB.
| S, 1

r T 1
H P-N1 P-N1
Repeat Steps (10) and (11) untit the ;BOTTOM:and :1 TOP ]:values reach —100

Y
lBoTTOM!

Press the key, and adjust the data knob to have the marker value of

l. _____ ] L.___J

| P-P/D1 |
'BOTTOM !

Press the key, and adjust the data knob to have the marker value of

P-PID2
Press the :BOTTOM: key, and adjust the data knob to have the marker value of

1
As the :B'Z;%M: and :BF(’NFYFEC’)ZM | data are displayed alternately, repeat Steps (15) and

(16) untnl the two lines become a single line.
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5.3 Adjustment

r
(18) Press the | 720 | i key, and adjust R16 so that the marker value variation comes
L J

;
(19) Press the 'RE’URN'and 'N"’D 'keys (Negative peak detector)
l _____ l L___J

—100 *0. 03 dB.

r 1
(21) Press the | TOP ! key, and adjust R42 to have the marker value of 0.00 *0.03 dB.
| App—

(22) Repeat Steps (20) and (21) until the :B°"°M'and 'TOP' —100 +0.03 dB and
| R 4 L___J

0.00 +0.03 dB, respectively.

(23) Press the 'RETURN'and ' FFT lkeys (to select the FFT mode).
L___J

)
(24) Press the :BST‘;%M I key, and adjust the data knob to have the marker value of

-31.25 iO 03 dB

(25) Press the | g gg I key, and adjust R67 to have the marker value of —68.75 +0.03 dB.

. r 1
(26) Repeat Steps (24) and (25) uniil the ! 998 Vand 10d8 I values reach —31.25
'BOTTOM' ! L ToP. J

I
(27) Press the leégngi key, and adjust the data knob so that the on-screen messages

- 100 +000 dB.

(30) Press the | TOF ! key, and adjust the data knob to have the marker value of
Leead

0.00 £0.00 dB.

(81) Repeat Steps (29) and (30) until the :BOTTOM' and ' TOP 1 values reach
L —— l___J
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5.3 Adjustment
[Slope Detector Adjustment]
EXT TRIG
i FUNCTION GENERATOR
LOG/AD
SIGNAL SYNK
O J5 jP :
- |

R3265/3271

Figure 5-3 Setup for Slope Detector Adjustment

e EQUIPMENT
Function generator ............... e HP3325A

Cable ... ... i Mi-08; BNC (male), 150 cm long

(1) Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Place the system in the side angle, remove the interface block screws,
and open the interface block.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

(2) Connect the BNC cable between the EXT TRIG terminal and SYNC QUT terminal of the
HP3325A on the R3265/3271 rear panel.

il

(8) Connect the signal cable between J5 of the AD block and SIGNAL terminal of
HP3325A.

(4) Press the key of the R3265/3271, and set the controls as follows:
FREQ SPAN .. ovvoteee e ZERO SPAN
TRIG ot et EXT
BK-SP ‘

(5) Hold down the key and press the Ekey of the R3265/3271 10 select

the Debug mode. Then, press the following keys in this sequence.

L]l 0ls1 o] (o] (o} ovmer][1] 2] [eren]

RETURN

r 1 .
Press the ! I key to exit the Debug mode.
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5.3 Adjustment

(6) Set the HP3325A as follows:

FREQ ... - 60 Hz-(SINE)
AMPTD ... 900 mV
DCOFFSET ......coviiiiiiiiinnnnn.. 500 mv

(7) Adjust R111 so that the smooth waveforms are displayed on the screen.
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5.3 Adjustment

5.3.2 Log Amp Adjustment

e ASSEMBLY ADJUSTMENT
Log block (WBL-32xx.OG)

o RELATED PERFORMANCE TEST
Scale fidelity

e DESCRIPTION
The Log Amp can be adjusted for 21.4 MHz BPF by changing the coil and variable resistor
values. The LOG/LIN GAIN, OFFSET, MAG AMP, STEP AMP, and QP DET values can be
adjusted by changing the DAC data. '

[21.4 MHz BPF Adjustment]

1 61B
LOG/AD R33
J9 o
O J8
TGOUT © INPUT
IF [©) ©)

R3265/3271

Figire 5-4 21.4 MHz B.P.F. Adjustment Setup

o EQUIPMENT .
Spectrum analyzer with TG . .............. R3361B
Cable ... . ... MI-08; BNC (male), 150 cm long

e PROCEDURE

(1) Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Place the system in the side angle, remove the interface block screws,
and open the interface block. |
Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

(2) Connect the signal cable between J8 of the LOG block and the TG OUT terminal of
R3361. Also, connect the cable between J9 of the LOG block and the INPUT terminal
of R3361.
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5.3 Adjustment

(3) Press thekey of the R3265/3271, and set the controls as follows:

CENTERFREQ ........ e, 0 MHz
FREQSPAN ....... .. ... v, 10 MHz
VBW e 1 kHz

(4) Press the and keys of R3361B, and set the controls as follows:

CENTER FREQ  + v v e vveeneeeeeeanns 21.42 MHz

FREQ SPAN ..o ovoeneenennn. R 5 MHz

TGLEVEL ........ U —10 dBm

ABDIV v, U 1 dB/DIV
BK SP

(5) Hold down the key and press the |___|key of the R3265/3271 to select

the Debug mode. Then, press the following keys in this sequence.

IEEEDEE=EREE

(6) Adjust L14 so that the peak of waveforms comes at the center of the screen on the
R3361B.

(7) Press the following keys in this sequence on the R3265/3271:

i3] 3] 3| ) o P

r h] r 1
(8) Press the : WRITE . and | VIEW | keys on the R3361 to store the waveforms.
L d Lo —d

(9) Press the following keys in this sequence on the R3265/3271:

[0l o] fErmer] [o] [] fEves]

(10) Adjust R239 so that the peak of the waveforms on the R3361B reaches the same level
as that stored in .

(11) Repeat Steps (7) to (10) so that they have the same level.
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5.3 Adjustment

[MAG AMP Adjustment]

e PROCEDURE

M

(3)

(4)
6
(6)

@)

(11)
(12)

(13)

Turn on the POWER switch of the R3265/3271 and warm up it 30 minutes or more.

~ Press the key of the R3265/3271 and set the controls as follows:

CENTERFREQ ...................... 0 MHz

FREQSPAN ...... .. ... . ... . ..... - 10 kHz

VBW 1 kHz

MARKER ........... ... . ... .. ..... ON |

Hold down the key and press the IE] key on the R3265/3271.
When the “Please input password!!" message appears, press the EI ; E__] ) E ,
and E] keys in this sequence.

Hold down the key and press the key.

Press the | LOG I and 'MAG i keys.

|
L__...I L_AEJ_

Press the ! mgﬁA i key, and adjust the data knob to have the marker value of

Press the ' o"g’fé o key, and adjust the data knob to have the marker value of
L

Press the ' 1'—')’:‘ i key and enter the same value as the MAG 5dB.A data.
%1,

Press the ' U)':‘z g key and enter the same value as the MAG 5dB.A data.
L__’___

r r
Press the ! NEXT fand | MAG ; key, and adjust the data knob to have the marker

I 1
L MENU | L 2doA

. ‘
Press the ! 1MABGB | key, and adjust the data knob to have the marker value of
g |

0.00 dBm 0.2 dB.
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r 1
(14) Press the |PETURN, , MARKER and [N ] keys (to write data in the EEPROM).
1

[LOG/LIN GAIN, OFFSET, STEP AMP, and QP Adjustment]

LOG/AD
s SIGNAL GENERATOR
O OUTPUT
» IF )
R3265/3271
Figure 5-5 Adjustment Setup
e EQUIPMENT
Signal generator .......... .. .., R4262
Cable ... e e Mi-08; BCN (male), 150 cm long

e PROCEDURE

(1) Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Place the system in the side angle, remove the interface block screws,
and open the interface block.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or maore.

(2) Connect the signal cable between J8 of the LOG block and the OUTPUT terminal of
R4262.

{3) Set the R4262 as follows:
FREQ oo'vteeiennae i 21.42 MHzZ
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(4)

(5)

©
™
®)
©

(10)

(11)
(12)

(13)
(14)
(15)
(16)

(17)

(18)

Press the key of the R3265/3271, and set the controls as follows:

CENTERFREQ .« oo, 0 MHz
FREQSPAN .. oovveeese 10 MHz
VBW oo 1 kHz
MARKER .......... e ON

Hold down the key and press the E] key on the R3265/3271.
When the "Please input password!!" message appears, press the @ ; IZ] ) E! )
and E keys in this sequence.

Hold down the key and press the key.

Press the | LOG ! key.
L d

Sét the AMPLITUDE of R4262 to 0 dBm.

r 1
Press the :‘Z‘)’"}‘ 1and [ LOG Ikeys, and adjust the data knob to have the marker value of
L= Leed .

0.00 dBm +0.2 dB.
Set the AMPLITUDE of R4262 to —80 dBm.

===3= 1

Press the and | _LOG ikeys, and adjust the data knob to have the marker
L

value of —90.00 dBm *0.2 dB.

— [m——=-
I

1 ‘ 1
Repeat Steps (12) to (15) so that the | L9G tand ! O’};SSG I values become
L—-J L____EI.J

0.00 dBm +0.2 dB and —90.00 dBm + 0.2 dB, respectively.

T 1 r-==1 r
Press the |FETURNT 1GAINT 1 LN 1 keys in this sequence.
| S 1 Lf?‘i.l | P |

Set the AMPLITUDE of R4262 to 0 dBm.
Adjust the data knob to have the marker value of 0.00 dBm +0.2 dB.
Set the AMPLITUDE of R4262 to —10 dBm.

Press the ! ; '6";8 | key, and adjust the data knob to have the marker value of |
Lo

0.00 dBm £ 0.2 dB.

Set the AMPLITUDE of R4262 to —20 dBm.
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(19)

(20)

(21)

(28)

(29)

(30)

(31)

Press the ! 25'2‘8 ! key, and adjust the data knob to have the marker value of
J

Lo =T

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —30 dBm.

r 1
Press the ! 3‘6"35 1 key, and adjust the data knob to have the marker value of
L=

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —40 dBm.

r===19 r
Press the 1 NEXT i gnd | LN Ikeys and adjust the data knob to have the marker
LMENU] "~ 4098 |

value of 0.00 dBm +0.2 dB.

it |

Set the AMPLITUDE of R4262 to —50 dBm.

Press the | 5'5"38 Ikey, and adjust the data knob to have the marker value of
Lol

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to — 60 dBm.

r
Press the ! 6l(;l:B tkey, and adjust the data knob to have the marker value of
=222

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —70 dBm.

Press the ! YI(;";B tkey, and adjust the data knob to have the marker value of
| Qe |

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —80 dBm.

Press the ! 8(';'2‘8 ikey, and adjust the data knob to have the marker value of
| puipuuiiy |

0.00 dBm 1 dB.

’ [oo—== 7
Press the !

|RETURNY [sHIFT ], MARKER and keys (to write data in the EEPROM).
b 1 .
r=—=-1 [~=—-—-=-= 1 r--=-=-= 1 —==—=-=-= 1 ) .

Press the :L QP J: , }lQPAZD'iROJ} , :l QPAgj“N j d }L OFf_}gET J{ keys in this sequence..

Set the AMPLITUDE of R4262 to 0 dBm.

Adjust the data knob to have the marker value of 0.00 dBm +0.2 dB.
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(38)

(39)

(40)

(41)
(42)
(43)
(44)

(45)

(46)

(47)

(62)

Set the AMPLITUDE of R4262 to —20 dBm.

—40.00 dBm iO 5 dB.

Set the AMPLITUDE of R4262 to —40 dBm.

—80.00 dBm i05dB

1
| 1 QP GAIN | QP ZERO |
Repeat Steps (36) to (41) so that the , OFFSEr, ; ,l ADy and ' ADy values.

Set the AMPLITUDE of R4262 to —10 dBm.

T 1
Press the ! fgig i key, and adjust the data knob so that the marker value reaches

the value recorded in Step (47) subtracted by — 10 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —20 dBm.

Press the ' ngi‘; i key, and adjust the data knob so that the marker value reaches
l ___J

the value recorded in Step (47) subtracted by —20 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —30 dBm.

Press the ! fgig i key, and adjust the data knob so that the marker value reaches
L____

the value recorded in Step (47) subtracted by —30 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —40 dBm.

Press the ! fgig , key, and adjust the data knob so that the marker value reaches
| A |

the value recorded in Step (47) subtracted by —40 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —50 dBm.
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- | .
(63) Press the | NEXT 1 't STEP 1 keys, and adjust the data knob so that the marker
(MENU 7, 50d8 )

value reaches the value recorded in Step (47) subtracted by —50 dBm +0.2 dB.

(54) Set the AMPLITUDE of R4262 to —60 dBm.

(65) Press the ! ggi‘; | key, and adjust the data knob so that the marker value reaches
18098

the value recorded in Step (47) subtracted by —60 dBm +0.2 dB.

(66) Set the AMPLITUDE of R4262 to —70 dBm.

T 1 :
(67) Press the ! fgi’; | key, and adjust the data knob so that the marker value reaches
leoo

the value recorded in Step (47) subtracted by —70 dBm +0.2 dB.

(68) Set the AMPLITUDE of R4262 to —80 dBm.

(59) Press the ! ?gi’; | key, and adjust the data knob so that the marker value reaches
Lo

the value recorded in Step (47) subtracted by —80 dBm +0.2 dB.

r 1
(60) Press the !RETURNT , MARKER and keys (to write data in the EEPROM).

| Q. 1
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5.3.3 [F Filter Adjustment

® ASSEMBLY ADJUSTED
IF block (WBL-32xxIF)

e RELATED PERFORMANCE TEST
Resolution bandwidth-accuracy and selectivity

e DESCRIPTION
The IF filter consists of the 4-stage band-pass filter of the LC and the 8-stage band-pass filter
of the resonator (4-stage lithium tantalum and 4-stage crystal filters). The IF filter can easily be
adjusted by observing the filter waveforms on the spectrum analyzer having the TG.

[LC Filter Adjustment]

Probe )

/ \\ UM-BNC Cable
Ve
R14602
© q ] ) ‘(:}—J

R3265/3271 SPECTRUM ANALYZER
with TRACKING GENERATOR

Figure 5-6 LC Filter Adjustment Setup

e EQUIPMENT
Spectrum analyzer with TG . .............. R3361A/B
Impedance converter .................... R14602
Probe ...... ... ... . ... .. .. “... PB133
Adapter:
Type N (male) to BNC (female) ........... JUG-201AU

Cable:

"UM-BNC, 100cmilong ................. MC-36A

e PROCEDURE

(1) Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
. system cover. Then, remove the top cover from the interface block (WBL-32xxIF).
Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.
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3)

(4)

(5)
(8

(7)
(8)
(9)

Connect the UM-BNC cable (and N-BNC conversion adapter) between J1 of the IF
block and TG OUTPUT of the R3361. .Connect the probe to the INPUT terminal of
R3361 using the R14602 impedance converter.

Press the key of the R3361 and set the controls as follows:

CENTERFREQ .......oviiiiannn.. 21.4205 MHz
SPAN .ot 1 MHz
REF.LEVEL . .iiieee e, —15 dBm
SCALE .ttt 1 dB/div
TGLEVEL oottt 10 dBm

CAL

Press the key of the R3265/3271, hold down the key and press

r—————=

q
key to set the | CAL CORR I gyjitch to OFF.

1
L ONOFF_ |

F===1
Then, press the and iRrew 1 keys to set the RBW to 300 kHz.
Connect the probe connected to the R3361 to TP16 of the IF block.

Adjust LB2 so that the peak of waveforms reaches the center of the screen on

the R3361.

Connect the probe to TP17, and adjust L64 in the same way as for Step (6).

Connect the probe to TP18, and adjust L68 in the same way as for Step (6). -

Connect the UM-BNC cable (and N-BNC conversion adapter) between J5 of the IF
block and the INPUT terminal of the R3361.

(10) Set the REF LEVEL of the R3361 to 0 dBm.

(11) Adjust L70 in the same way as for Step ().
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[Resonator Filter Adjustment]

PROBE

10 MHz . T )
REF OUT ! 10 MHz REF IN 10 MHz REF IN

AN )
L ] |SYNTHESIZED
R14602 SIGNAL
O Q o+ F O | SOURCE
R3265/3271 SPECTRUM ANALYZER
—IRF IF with T.G.
LL?
DOUBLE BALANCED MIXER
Figure 5-7 Resonator Filter Adjustment Setup
e EQUIPMENT

Spectrum analyzer with TG ............... R3361A/B
Synthesized signal source ................ TR4515
Double balanced mixer .................. Frequency range: 10 to 100 MHz
Probe ... . e P6133
Cable ... e MI-09; BNC (male), 150 cm long
Impedance converter . ......... ... ..... R14602

Coaxial cable and others for mixer connection

¢ PROCEDURE
Adjustment ¢f lithium tantalum filter:

(1) Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Then, remove the top cover from the interface (IF) block.
Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

{2) Connect the BNC cables between the 10 MHz REF IN/OUT terminal of R3265/3271, 10
MHz REF terminal of R3361, and the EXT 10 MHz terminal of TR4515. Also, connect
the TG of R3361 to the IF port of the double balanced mixer. Connect the OUTPUT
terminal of TR4515 to the LO port of the double balanced mixer. Connect the J1
terminal of IF block of the R3265/3271 to the RF port of the double balanced mixer.
Connect the probe to the INPUT terminal of R3361 using the R14602 impedance

converter.
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CAL

(3) Press the key of the R3265/3271, hold down the key and press

= ———-

.
key to set the ! CAL CORR I to QFF.,

1 1
L ONOFF_ :

Also, press the key of the R3361, and set the controls as follows:

CENTERFREQ ..............iiinn... 3.6795 MHz
SPAN ... e 0 Hz
REF.LEVEL ......... ... ... ... ..... —25 dBm
SCALE ... i 1 dB/div
TGLEVEL ........ ... . . . ... —10 dBm
RBW . 100 Hz
1OMHzREF ... ... ... .. L EXT IN

Press the key of the TR4515, and set the controls as follows:

CWFREQ ......... ... .. ... .. ... ... 25 MHz
LEVEL ... . +10 dBm
1IOMHzREF ... .. .. EXT IN

F===
(4) Press the and 1Rew i keys of the R3265/3271 to set the RBW to 3 kHz.

(5) Connect the prove from I§3361 to TP6.

(6) Adjust C43 of the IF block to have the highest display level of R3361. ,
(7) | Adjust C57 in the same way as for Step (6).

(8) Repeat Steps (6) and (7) to have the highest display level of R3361.

9) Coﬁnect the probe to TP11.

(10) Adjust C110 of the IF block to have the highest display level of R3361.

(11) Adjust C123 in the same way as for Step (10).

(12) Repeat Steps (10) and (11) to have the highest display level of R3361.

(13) Set the SPAN of R3361 to 500 kHz, and set RBW to AUTO.

(14) Set the RBW of R3265/3271 to 100 kHz.

(15) Connect the probe to TP5.
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(16) Set the R3361 to 10 dB/div, and adjust C41 so that the right and left sides of

waveforms have the same signal level on thescreen.

(17) Set the R3361 to 1 dB/div, and adjust L18 so that the peak of the waveforms comes to

the center of the screen.

(18) Connect the probe to TP6, and adjust C55 in the same way as for Step (16). Also,
adjust L22 in the same way as for Step (17).

(19) Connect the probe to TP10, and adjust C108 in the same way as for Step (16). Also,
adjust L36 in the same way as for Step (17).

(20) Connect the probe to TP11, and adjust C121 in the same way as for Step (16). Also,
adjust L40 in the same way as for Step (17).
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[Crystal Filter Adjustment]

M
(2)
)
4
®
(6)
@)
(8)
()
(10)

(11)

(12)

(13)

(14)

Perform Stebs (1) to (3) of the lithium tantalum filter adjustment.
Set the RBW of R3265/3271 to 10 Hz.

Connect the probe to TP8.

Adjust C75 to have the highest display level of R3361.

Adjust C85 in the same way as for Step (4).

Repeat Steps (4) and (5) to have the highest display level of R3361.
Connect the probe to TP13.

Adjust C137 and C149 in the same way as for Steps (4) to (6).

Set the RBW of R3265/3271 to 1 kHz.

Connect the probe to TP7.

Set the SPAN of R3361 to 2 kHz, and set its SCALE to 10 dB/div. Also, adjust C71 so

that the right and left sides of waveforms have the same signal level on the screen.

Set the SPAN of R3361 to 2 kHz, and set its SCALE to 1 dB/div. Also, adjust L26 so

that the peak of waveforms comes to the center of the screen.

Connect the prove to TP8, and adjust C83 in the same way as for Step (11). Also,
adjust L30 in the same way as for Step (12).

Connect the probe to TP12, and adjust C135 in the same way as for Step (11). Also,
adjust L44 in the same way as for Step (12).

(15) Connect the probe to TP13, and adjust C147 in the same way as for Step (11). Also,

adjust L48 in the same way as for Step (12).
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IF Step Amp Adjustment

o ASSEMBLY ADJUSTED

IF block (WBL-32xxIF)

RELATED PERFORMANCE TEST
IF gain uncertainty test

DESCRIPTION _

The IF step amp consists of two 10dB amps and four 20dB amps. In addition, it contains the
10dB amp that is used for the R3265 in the Low Noise mode. These amplifier gains can be
adjusted using the variable resistors. If the amp has the 10dB gain, it must be adjusted so that
its output level matches the original one when the CAL Signal Level is reduced for 10 dB.
Also, if the amp has the 20dB gain, it must be adjusted so that the output level matches the
original one when the CAL Signal Level is reduced for 20 dB.

R3265/3271

O

o [0l
U

Figure 5-8 IF Step Amp Adjustment

EQUIPMENT
Cable « v MC-61; BNC (male), 10 cm long
Adapter ....... ... . . .., JUG-201A/U; type N (male) to BNC
(female)
PROCEDURE

(1) Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Plug the power cord, turn the POWER switch on, and warm up the

system 30 minutes or more.

() Connect the BNC cable (using the N-BNC conversion adapter) between the CAL OUT
and INPUT terminals of the R3265/3271. '
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(3) Press the key of the R3265/3271, and set the controls as follows:

CENTERFREQ ............ ..., 25 MHz
SPAN ....... .. ..., e .... OHz

REF.LEVEL .........c.c iiiiinnnennn —5dBm
SCALE .. ... e 1 dB/div
RBW . e 100 kHz

(4) Make sure that approximately —10 dBm of signals are displayed on the screen.

Then, press the following keys in this sequence

,IWRITEQ:VIEWIMARKER- | NEXT 1 |DSPPOSII,|PREV| :AMKRI’_

] 1’ 1 1’
L__B.._JL.._..._.I MENU _U.'.D/_LQW_ MENy Lewmaad

CAL -
(5) Hold down the m key and press the . and 'CA'— S'G i keys to set to

the CAL LEVEL to —206Bm.

BK SP
(6) Hold down the key and press thel_—_l key to select the DEBUG mode.

Then, press the following keys in this sequence.

[z [] =[] [o] =]

(7) Adjust R122 so that the AMARKER value enters within +0.1 dB.

(8) Press the following keys in this sequence.

E]E]E]ElE][ﬂﬂEIIWEIEIEIEIIZIE]IE"TE“JEIIWERJ

(9) Adjust R144 in the same way as for Step (7).

(10) Press the fo|lowmg keys in this sequence.

IZHZHEIIEJBE]FNTERIEHEWRIE]EIEEIEIIZIWE]EJW

(11) Adjust R338 in the same way as for Step (7)

(12)  Press the following keys in this sequence.

ElEIBE]EE[ENT@E“ENTERHRETURN|

(13) Set the CAL LEVEL to —30 dBm.

BK SP
(14) Hold down the key and press the |:| key to select the DEBUG mode.

(15) Press the following keys in this sequence.

[l ] (o] =[] (o] =]
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(16) Adjust R114 in the same way as for Step (7).

(17) Press the following keys in this sequence.

[Al1[e] o] 2] o] [Evmer] [o] [ ] [ovrer]

(18) Adjust R120 in the same way as for Step 7).

(19) Press the following keys in this sequence.

[AE][e o] [2][o] Evrer] 2] ¢ ] [Errer]

(20) Adjust R128 in the same way as for Step (7).

{21) Press the foIIowing keys in this sequence.

[l][e][e] [2][o] [evren] [+ ] e | [Errer]

(22) Adjust R134 in the same way as for Step (7).

(23) Press the following keys in this sequence.

[1le][e] [o][=] [o] [Erm=r] [=] [e ] [Ener] [merumn ]
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5.8.5 28.6 MHz Rejection Circuit Adjustment

e ASSEMBLY ADJUSTMENT
IF block (WBL-32xxIF)

e RELATED PERFORMANCE TEST
There is no related performance test.

e DESCRIPTION
When the interface (IF) frequency of the IF block is converted from 21.4205 MHz to 3.5795
MHz, a +7.159 MHz spurious is generated. The 28.5795 MHz frequency rejection circuit is
provided to suppress the spurious generation. The circuit must be adjusted so that the 32.159
MHz spurious is reduced to —100 dBc when the 25 MHz CAL signals are entered in the
INPUT terminal of R3265/3271.

R3265/3271
[F ml
O
o
[ . U“j

Figure 5-8 28.6 MHz Rejection Circuit Adjustment

e EQUIPMENT

Cable . ... .. .. .~ MC-61; BNC (male)}, 10 cm long
Adapter ... ... ... e JUG-201A/U; type N (male) to BNC
{female)

e PROCEDURE
(1)  Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the

system cover. Plug the power cord, turn the POWER switch on, and warm up the

system 30 minutes or more.
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)

3)

(4)

()

(6)

7y

8)

(9)

Connect the BNC cable (using the N-BNC conversion adapter) between the CAL OUT
and INPUT terminals of the R3265/3271.

Press the key of the R3265/3271, and set the controls as follows:

CENTERFREQ ........................ 25 MHz

SPAN .\ 500 Hz

REF.LEVEL ......«. ... . i, 0 dBm

RBW ... 30 kHz

DIGITALIF ........ . ... OFF
e 1

Press the | ReseT |, [MkR—|and {MKR=REF 1 keys in this sequence on the R3265/3271.
L J4

Set the [GENTER FREQ | of the R3265/3271 to 32.159 MHz.

Then, reduce the 50 dB below the current setup.

T 1

Press the and | ATT | keys of R3265/3271 to set the Input Attenuator to 0 dB.
Ll .

Adjust C5 to have the minimum signal level on the screen.

Adjust C6 in the same way as for Step (7).

Adjust C400 in the same way as for Step (7).

(10) Repeat Steps (7) to (9) until the signal level drops below the center scale position of

the screen.
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5.83.6 YTO Adjustment

e ASSEMBLY ADJUSTMENT
RF /O assembly (BLL-017508x01/x02)

e RELATED PERFORMANCE TEST
Frequency span accuracy

e DESCRIPTION
Enter the 3.5GHz frequency signals and set the center frequency to 0 Hz.. Set the YTO offset
of the center frequency to 3.5 GHz, and adjust the YTO gain. The adjustment can be made by
changing data of the RF /O DAC. The first local PLL must be turned off.

TR4515 R3265/3271

O

i o]
)

—t0

SMA CABLE

Figure 5-10 YTO Adjustment Setup

e EQUIPMENT
Synthesized sweeper . ................... TR4515
Cable . ... . A01002; SMA (male), 70 cm long

e PROCEDURE

(1) Connect the equipment as illustrated in Figure 5-10.

(2) Press the key on the TR4515 and set the controls as follows:
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)

(4)

(5)

(6)

@)

(8)

9

(10)

an

(12)

(13)

Press the key on the R3265/3271 and set the controls as follows:

CENTERFREQ ........... ..o 0 Hz
SPAN .. e e 100 MHz

Hold down the key and press the E| key on the R3265/3271.
When the "Please input password!!" message appears, press keys IE' ) lZl ) 'zl )
and El in this sequence.

r
I YTO 1 1 PLL
Press the L TUNE Ia nd | onvor | keys

Press the {CENTER' 2] [ [s]and [erz] keys in this sequence.
L J

the center scale posntlon + 0.5 div.

r-—=1
Press the ISPANT 141, El and keys in this sequence.
L a4

1
Press the :CENTER: , EI and W keys in this sequence.
L l

locates wnthm the center scale position + 0.5 div.

Repeat Steps (10) to (12) so that the 0 MHz and 3.5GHz signals locate within

the center scale position +1 div.

[Data Writing in EEPROM)]

(14)

Hold down the key and press the MARKER key on the R3265/3271,

and wait for approximately 10 seconds. Data writing in the EEPROM will complete.

T 1 T
(15) Pressthe ! Ptk 1 'RETURN'and :RETURN'keys in this sequence.

| ON/OFF ! ’ '
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5.83.7 YTF Adjustment

e ASSEMBLY ADJUSTMENT
RF /O assembly (BLL-017508x01/x02)

e RELATED PERFORMANCE TEST
Image, muitiple and out-of-band response
Second harmonic distortion
Frequency response

e DESCRIPTION
The gain and offset of YTF tuning voltage are set by DACs on the RF /O assembly. The offset
DAC value is optimized at a low frequency and the gain DAC value is optimized at a high
frequency of each band.

PROBE POWER
3

TR13211
o O
m o
BNC CABLE J
FM INPUT
(REAR) ~ N\ [ = =
?
[L "
SWEEPER L | R3265/3271 J
SMA CABLE

Figure 5-11 YTF Adjustment Setup

o EQUIPMENT

Sweeper: ... e e e HP8350 and HP835395A
Sweepadapter: .............. [T TR13211
Cable: . ... . .. A01002; SMA (male), 70 cm long

MI-09; BNC (male), 150 cm long
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e PROCEDURE

(1) Connect the equipment as illustrated in Figure 5-11.

(2) Press the key on the HP8350 and set the controls as follows:

CW 3.7 GHz

(3) Set the TR13211 controls as follows:

FMFREQ ........ ... ... ... ... . ... 200 Hz
LEVEL ... .. ~  Approx. 10 Vpp
FMSWITCH: ... ... ... .. . ... ... EXT

CENTERFREQ ..vvvvennnennnn, 3.7 HGz |
RBW: .ottt 300 kHz

AB/AIV: oo 2 dB/div

SWEEP TIME:  ©.vvvnee 500 msec

SPAN: 0 Hz

(5) Hold down the key and press the EI key on the R3265/3271. When the "Please
input password!!" message appears, press keys IEI ) IZ] ) E] ) and EI in this
sequence.

r==-==1 fmoe - 1
(6) Press the i e JELCH i keys to set YTF SWEEP to “ON”.

[3.5 to 7.5GHz Band]

(7) Press the following keys on the R3265/3271:
FT===7
BAND e
E_S_El__go_T _1: LSPANS E]

(8) Press the ECENTERE D and keys in this sequence.
L J

(9) Setthe to 3.7 GHz on the sweeper.

;
(10) Press the | o;ggsr 1 key on the R3265/3271, and adjust the data control so that the
| Wity J

peak of band-pass filter waveforms locates within the center.scale position +0.5 div on
the screen.

(11) Set the to 7.4 GHz on the sweeper.
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' 1
(13) Press the | YT* 1 key on the R3265/3271 and adjust the data control so that the peak
GAN

screen.

(14) Repeat Steps (8) to (13) so that the YTF OFFSET and YTF GAIN reach within the center
scale position = 0.5 div.

Caution: Skip Steps (15) to (22) for the R3271. Jump to Step (23).
[7.4 to 8GHz band (R3265 only)]

(15) Press the following keys on the R3265 in this sequence.

T
= 0E . P EE.
L SELECT i

(16) Press the 'CENTER' I . Eland Ekeys in this sequence.
J

(17) Set the to 7.6 GHz on the sweeper.

r : -
(18) Press the .O,Q,CFSFETJ: key on the R3265, and adjust the data control so that the peak of

(19) Press the | 'CENTER' . .and keys on the R3265 in this sequence.
l

(20) Set the to 8.3 GHz on the sweeper.
F"'_1

(21) Press the l GAIN : key on the R3265, and adjust the data control so that the peak of

band-pass ﬁlter waveforms locates within the center scale position 0.5 div. °

(22) Repeat Steps (16) to (21) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

Caution: Skip Steps (23) to (46) for the R3265. Jump to Step (47).
[7.4 to 15.4GHz band (R3271 only)]

_(23) Press the following keys on the R3271 in this sequence.

)
jE Rk o]
L SELECT | :
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(26) Press the - OFFS,:—r | key on the R3271 and adjust the data control Clo] that the peak of

(27) Press the'CENTER' [1]. [5] and keys on the R3271 in this sequence.

(28) Set the to 15 GHz on the sweeper.
r==-—=1
YTF
(29) Press the i_ GAIN. _;' key on the R3271, and adjust the data control so that the peak of

band-pass filter waveforms locates within the center scale position 0.5 div.

(30) Repeat Steps (24) to (29) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position £0.5 div. :

[15.2 to 23.3GHz band (R3271 only)]

(31) Press the following keys on the R3271 in this sequence.

T
LSELECT | ’ 'l

32) Press the'CENTER' N and [GHz|keys in this sequence. .
( J E y q

(33) Set the to 16 GHz on the sweeper.

r
(34) Press the 'OFFSET' key on the R3271 and adjust the data control SO that the peak of

1
(35) Press the'CENTER{ , E] . and keys on the R3271 in this sequence.
i

(36) Set the m to 23 GHz on the sweeper.
r-—"1
' (37) Press the l GA|N l key on the R3271, and adjust the data control so that the peak of

band-pass f|Iter waveforms locates within the center scale position +0.5 div.

(38) Repeat Steps (82) to (37) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position 0.5 div.

[23 to 26.5GHz band (R3271 only)]

(39) Press the following keys on the R3271 in this sequence.

r
: BAND | ; .E | SPAN IEH
| sELECT ! !

(40) Press the joENTER L[] [4] and [erz]keys in this sequence.
4
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{(42) Press the ioggggj key on the R3271, and adjust the data control so that the peak of
 band-pass filter waveforms locates within the ‘center scale position 0.5 div.

| 1
I

CENTERY , [2] . [¢]and [eHz]keys on the R3271 in this sequence.

]
| SR ]

(44) Set the to 26 GHz on the sweeper.

r———="
YTF
(45) Press the i_ _G_A;_N__i key on the R3271, and adjust the data control so that the peak of

. band-pass filter waveforms locates within the center scale position * 0.5 div.

(43) Press the

(46) Repeat Steps (40) to (45) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

[Data Writing in EEPROM]

(47) Hold down the key and press the MARKER key on the R3265/3271, and
wait for approximately 10 seconds. Data writing in the EEPROM will complete.

''''''' 1 r~-—-"=1 paiatated
}

r r i)
(48) Press the {YTgNS/‘C’)ﬁ:EP{ , VRETURN 1 ang |RETURN | keys in this sequence.
| Pty SR d | R, d | Jd
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5.3.8 Frequency Response Adjustment

e ASSEMBLY ADJUSTED
RF /0 assembly (BLL-017508x01/x02)

e RELATED PERFORMANCE TEST
Frequency response
Displayed average noise level

e DESCRIPTION

Enter the RF signals synchronized with the R3265/3271 sweep signals from the sweeper using

the sweep adapter.

Adjust the BAND GAIN and SLOPE GAIN of each band, and adjust the MIXER BIAS for the

R3271 band greater than 3.5 GHz.
adjustment has been completed.

Before the frequency response adjustment; the YTF

BNC CABLE
POWER METER TR13211
— BNC CABLE
P
PROBE SWEEP
o POWER REAR OUTPUT
& %, 2Vin GHz
r =] SWEEPER
O R3265/3271
S I—_‘ PN ©‘_:| o ?
L SWEEP IN J
- :bf\
SMA CABLE

POWER SENSOR

Figure 5-12 Frequency Response Adjustment Setup

e EQUIPMENT
Sweeper: ... i
Sweep adapter: .............
Powermeter: ..............
Powersensor: ..............
Cable:
A01002; .............
Two MI-09's; ..........

........... HP8350 and HP83595A
........... TR13211

........... HP436A

........... HP8485A

........... SMA (male), 70 cm long
........... BNC (male), 150 cm long
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¢ PROCEDURE

(1)

()

3)

(4)

(5)

(6)

(7)

®)

©)

Zero and calibrate the power meter. Rotate and set the CAL FACTOR

. 2GHz calibration factor of the power sensor.

Connect the equipment as illustrated in Figure 5-12.

Press the key on the HP8350, and set the control as follows:

START FREQ: et vvoee e e 10 MHz
STOPFREQ: ..ot ittt ittt e e 3.6 GHz
POWER LEVEL: .. eevoeee e —4 dBm
SWEEP: oottt e EXT
SWEEP TRIGGER: . ... .evurueeennnn.. EXT

control to the

Press the key on the R3265/3271, and set the controls as follows:

START: .. ittt e e 0 MHz
STOP: ... i iiin e 3.6 GHz
SWEEP TIME: ...... ... ... 500 msec

FM: e INT
FREQ: .......cciiiiiiiiiininnnanan, 100 Hz
LEVEL: ... ... . i Center position of variable range

Press the key on the TR13211, and adjust the START control so that the signal

overlaps on the left vertical axis of the screen on the R3265/3271.

Press the key on the TR13211, and adjust the STOP control so that the signal

overlaps on the right vertical axis of the screen on the R3265/3271.

Press the key on the TR13211, and fine adjust the START and STOP controls
of the TR13211 so that the signals are displayed on the entire R3265/3271 screen from

its leftmost end to the rightmost end. (For the TR13211 operations,
TR13211 operation manual.)

refer to the

Disconnect the SMA cable from the input terminal of R3265/3271, and connect the

power sensor to it.
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(10) Press the , 'sn%%ip:’ and 'S?\S;EI keys on the R3265/3271, and set the sweep
time to 20 seconds.

—_——— | It |
| oweer rSNGLE -

(11) Press the , E_ MODE _i ,and ! ; ! swp ! keys on the R3265/3271, and measure the
frequency characteristics of sweeper output on the power meter. Using the result data,
adjust the POWER LEVEL and SLOPE controls of the sweeper so that the frequency
characteristics waveforms enter within —4 dBm +1 dB.

: r al
SWEEP | SNGLE
{(12) Press the , E_ MODE _E , and | ! swp ! ' keys on the R3265/3271, and repeat Step

(11) until the frequency characteristics waveforms enter within —4 dBm +1 dB.

(13) Press the and keys on the sweeper.

(14) Disconnect the SMA cable from the power sensor, and connect it to the R3265/3271

input.
(15) Press the [MENU], 'SWEEP:, and | SO lkeys on the R3265/3271, and set the controls
| MODE ! | swp !
as follows: beo===d
SWEEPTIME: ....................... 500 msec
START: .. 3.61 GHz
STOP: . e 7.5 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 6GHz calibration
factor of power sensor.

(16) Repeat Steps (6) to (12).

(17) Press the and IZI keys of the swéeper.

(18) Disconnect the SMA cable from the power sensor, and connect it to the R3265/3271
input. '

Caution: Skip Steps (19) to (22) for the R3271. Jump to Step (23).
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[R3265 only]
| SWEEP | ONT 1
(19) Press the : E_MODE 1, and E_ pvihl _Ekeys on the R3265, and set the controls as
follows: T T
SWEEPTIME: ............. ...t 500 msec
START: ... . it i e 7.5 GHz
STOP: .. e 8.3 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 6GHz calibration
factor of power sensor.

(20) Repeat Steps (6) to (12).

(21) Press the and EJ keys of the sweeper.

(22) Disconnect the SMA cable from the power sensor, and connect it to the R3265/3271
input.
Skip Steps (23) to (34), and jump to Step (35).

[R3271 only]

r a r
MENU 1 SWEEP | t CONT 1 7
(23) Press the , and 1 gwp ! keys on the R3271, and set the controls as

! mMooE ! >
follows: b===sd F-mT
SWEEPTIME: ........ ... ...t 500 msec
START: ... i e e 7.5 GHz

STOP: . e 15.4 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 12GHz calibration
factor of power sensor.

(24) Repeat Steps (6) to (12).

(25) Press the and keys of the sweeper.

(26) Disconnect the SMA cable from the power sensor, and connect it to the R3271 input.
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(27)

(28)
(29)
(30)

31

r r
Press the [venu], [SWEEP! "and | CONT 1 keys on the R3271, and set the controls as
| moDE ! | swp !
follows: T T
SWEEPTIME: ....................... 500 msec
START: .. e 15.4 GHz
STOP: ... ... i .. e 23.3 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 20GHz calibration
factor of power sensor.

Repeat Steps (6) to,(12).

Press the and |Z| keys of the sweeper.

Disconnect the SMA cable from the power sensor, and connect it to the R3271 input.

r 7 r
1SWEEP 1 1 CONT 1
:Drlclass the » 1 moDE ! » and l swp | keys on the R3271, and set the controls as
ollows:
SWEEPTIME: ..............cceu..... 500 msec
START: ... . i e e 23.3 GHz
STOP: .. e, 26.5 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 25GHz calibration
factor of power sensor.

"(32) Repeat Steps (6) to (12).

(33) Press the and EI keys of the sweeper.

(34) Disconnect the cable from the power sensor, and connect it to the R3271 input.
[R3265/3271]

(35) Press the , [S:%&E-_';} and {é’“?éé} keys on the R3265/3271, and set the controls

as follows:

START: .. i e 10 MHz
STOP: .. e 3.6 GHz
SWEEP TIME: .............. ... ... 500 msec
dB/div: .. ... e 2 dB/div
DISPLINE .......... ... .. ... —4 dBm
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(36) Hold down the W key and press the IEIkey on the R3265/3271. When the "Please
input password!!" message appears, enter “94284" for the password. Then, press the

bl e
: MIX 1 key.
LIUNE |
[ BAND | -,
(87) Press the | | seLEcT ! , and keys in this sequence on the R3265/3271.

(38) Press the and keys on the sweeper.

(39) Fine adjust the START and STOP controls of the TR13211 so that the signals continue
from the leftmost end to the rightmost end of the R3265/3271 screen.

1 gl:O;E I
(40) Press the ! can ! key on the R3265/3271, and ,
adjust the data control so that the peak of  &-----=z--~------ .
lower band of frequency characteristics
waveforms almost matches the peak of the
higher hand. If the peak level has reached the
end of variable range, use this position.

(41) Press the | ZAT,\? : key on the R3265/3271, and adjust the data control so that the peak

of frequency characteristics waveforms locates within the range of 0 to -1 dB from the
DISP LINE.

> f

(42) Press the following keys in this sequence.

lsBE’E'EBTl (=] [Fe] [sme] [a ][ 16 ] [+] [ere]
(43) Press the and key s on the sweeper.

(44) Repeat Steps (39) to (41).

[R3271 only]

I BIAS ADJ }

{45) Press the 'L_F_nxlN_A_R_J' key on the R3271, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level.

Caution: Skip Steps (46) to (48) for the R3271, and jump to Step (50).

[R3265 only]

(46) Press the following keys in this sequence on the R3265.

PN E D0 E e EOE E
-
| SELECT | . E | START 1STOP 1 a
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(47)

Press the and keys on the sweeper.

(48). Repeat Steps (39) to (41).

(49) Jump to Step (62) for data writing in the EEPROM.

[R3271 only]

(50)

(61)
(62)

(53)

(54)

(85)
(56)

(57)
(58)
(59)

(60)

(61)

Press the following keys in this sequence on the R3271.

| BAND | Fo==
! SELECT ! . E LSTART | EIEJ
Press the‘ and keys on the sweeper.

Repeat Steps (39) to (41).

BIAS AD . .
Press the : ;ﬁqNARJJ: key on the R3271, and adjust the data control so that the entire

frequency charactenstics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).

Press the following keys in this sequence on the R3271.

EXinigcriniannle
! sELECT ! LSTARTS |
Press the and E] keys on the sweeper.

Repeat Steps (39) to (41).

BIAS ADJ {
Press the :. FIXNAR | ' key on the R3271, and adjust the data control so that the entire

frequency characterlstlcs curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).

Press the following keys in this sequence on the R3271.

| BAND | gy rerop]
sececr} (] [ o [e] [e)[L[] [%] fsroed o] (eI
Press the and E] keys on the sweeper.

Repeat Steps (39) to (41).

BIAS ADJ . ) .
Press the :L EIX/NAR J: key on the R3271, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).
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[Data writing in the EEPROM]
Caution: The original data is all erased from the EEPROM when data is written in it.

(62) Hold down the key and press the key on the R3265/3271, and wait for
approximately 10 seconds. The data will be written in the EEPROM.

1
i key twice.
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5.3.9 Calibrator Amplitude Adjustment

e ASSEMBLY ADJUSTED
WBL-32xxSYN (Synthesizer block)

e RELATED PERFORMANCE TEST
Calibration amplitude accuracy

e DESCRIPTION
The CALOUT amplitude is adjusted for —10.00 dBm measured directly at the front panel

CALOUT jack.
\ 0
040 H
L o O
POWER N-BNC o CAL OUT
SENSOR \o

R32651/3271

Figure 5-13 Calibrator Amplitude Adjustment Setup

o EQUIPMENT

Powermeter: ....... ... ... .. ... ... .. .. HP436A
Powersensor: ........ ..., HP8481A
Adapter

Type N (female) to BNC (male): ...... . NJ-BNCP

¢ PROCEDURE

(1) Turn off the POWER switch of the R3265/3271, and disconnect the power cord. Remove
the analyzer cover, place the analyzer as shown in Figure 5-13, and fold down the
SYNTHE BLOCK assembly. ‘

(2) Turn on the POWER switch of R3265/3271, and warm it up at least 30 minutes before
starting adjustment.

{8) Zero and calibrate the power meter in the Log Display mode. Enter the 25MHz CAL
FACTOR signal of the power sensor to the power meter.

(4) Connect the R3265/3271 through an N-BNC adapter directly to the CALOUT jack on the
- R3265/3271 front panel.
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(5) Adjust R151 of the SYNTHE block for a —10.00 dBm reading on the power meter display.
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5.3.10 10MHz Frequency Reference Adjustment

® ASSEMBLY ADJUSTED
Frequency reference assembly (WBL-32xxSTD)

e RELATED PERFORMANCE TEST
Frequency readout accuracy and frequency counter marker accuracy
Frequency reference output accuracy

¢ DESCRIPTION
Connect the signal cable between the 10MHz terminal of the Frequency Standard unit and the
Frequency Comparator unit. Also, connect the cable between the 10MHz REF OUT terminal at
the rear panel of R3265/3271 and the Frequency Comparator unit. Adjust the internal crystal
oscillator of the R3265/3271. '

FREQUENCY STANDARD FREQUENCY COMPARATOR R3265/3271
[]
10 MHz O
5 T T T J
BNC CABLE BNC CABLE 10 MHz
REF OQUT

Figure 5-14 10 MHz Frequency Reference Adjustment Setup

o EQUIPMENT
Frequency Standard unit: .. ............... TR3110
Frequency comparator (supporting 10MHz, 1x10 -9 signal detection)
Cables: -

Two MI-09 cables with BNC (male), 150 cm long

5-47 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 _Adjustment

e PROCEDURE

NOTE

Allow the R3265/3271 warm up for at least 30 minutes before performing this adjustment.

(1) Connect the equipment as shown in Figure 5-14.

(2) Set the 10MHz REF of the R3265/3271 to INT.

resssT= Ll
Press the and set the| ":"N"?/E?EF! to INT.
| SR - |
NOTE

When the 10MHz reference is set to EXT, the crystal oscillator is not operating nor warmed
up. If the reference is set to EXT, set the reference to INT and allow 30 minutes for the
crystal oscillator warm up.

CAL Fo==-=-" q
1 CAL FREQ !

(3) Hold down the key and press the key to select the ' meF_ 1

Then, adjust the data control so that the frequency comparator indicates the value within
+1X10-8.

(4) Press the IE key to store the adjusted data.

NOTE

If the adjusted data is within #100 but if it cannot be adjusted, set the data to zero and
directly adjust the 10MHz reference crystal oscillator as follows. ‘

(5) Adjust the data control to set the data to zero, and press the key to store the data.
(6) Turn off the switch of the R3265/3271, and disconnect the power cord and

signal cables. Remove the analyzer cover, and fold down the WBL-32xxSYN synthesizer
block.

548 , Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

WBL-32XXSYIN
SYNTHESIZER BLOCK R3265/3271
FREQUENCY
STANDARD
O 5
O 10 MHz
10 MHz
REF OUT

FREQUENCY COMPARATOR

WBL-32XXSTD
FREQUENCY REF.
/ ASSEMBLY

‘L R

L4

Q CRT
X

10 MHz ADJ

Figure 5-15 10 MHz Reference Cristal Oscillator Adjustment

(7) Connect the equipment as shown in Figure 5-15.

(8) Adjust the 10MHz ADJ control of the WBL-32xxSTD unit so that the indicator of frequency

comparator reaches within +1x10-8,

Allow the R3265/3271 warmup for at least 30 minutes before performing this adjustment.

NOTE
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5.3.11 Frequency Span Adjustment

e ASSEMBLY ADJUSTED
WBL-3265 /O
WBL-3271 I/0

e RELATED PERFORMANCE TEST
Frequency span accuracy

e DESCRIPTION
Adjust the frequency span to have an appropriate Span Adjust DAC value of the WBL-3265 /O
(or WBL-3271 I/O).

BNC CABLE
FREQ 10 MHz
SYNTHESIZED SWEEPER (STD N REF-OUT
I | o
O Cp ——— o
R3266/3271 |
| ADAPTOR
SMA CABLE
Figure 5-16 SPAN Adjustment Setup
o EQUIPMENT
Synthesized sweeper: .......... ... .. TR4515
Adapter: ’
HTM-854S; . ... ... i Type N (male) to SMA (female)
Cables:
A01002; ... ... e SMA (male), 70 cm long
MI-09; . e BNC (male), 150 cm long
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e PROCEDURE
{1) Connect the equipment as shown in Figure 5-16.
(2) Set the TR4515 controls as follows:

CW e 3.25 GHz

—20 dBm

(3) Press the key on the R3265/3271, and set the controls as follows:

STARTFREQ: ........ ..., 100 MHz
STOPFREQ: .......cciiiiiiiiinnan.. 3.6 GHz
REFLEVEL: ...... ... ... . i ... —10 dBm
r===-1 r=--—--= 1
(4) Press the and i_ g;m j keys to set theifg\?&%’i j to ON.

(5) Hold down the key and press the IE] key, enter "94284" for password, and select
the MAINTENANCE mode.

(6) Hold down the key and press the key, and the following software menu
will appear on the CRT screen,

LIN CENTER

Tl R—— START SPAN
STOP START

LOG GAIN STOP

LOG SPAN

OFFSET ADJ
'RETURN "RETURN
NOTE

Once the MAINTENANCE mode is selected, each function can be set by software keys only.
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®)-

(9)

indication of 3.250 GHz + 10 MHz.

-
.

-Set the SYNTHESIZER SWEEPER frequency -and the'Sfﬁ'iT} and -:':S_T_Of] frequencies of

marker frequency within the limit given on the table.

Hold down the key and press the MARKER key to write the adjusted data in
the EEPROM.

Table 5-3 Span Adjustment

R3265/3271 Marker indication
TR4515 Frequency
START Frequency| STOP Frequency MIN MAX
3.25 GHz 100 MHz 3.6 GHz 3.240 GHz 3.260 GHz
7.3 GHz 100 MHz 8.1 GHz 7.280 GHz 7.320 GHz
460 MHz 100 MHz 500 MHz 458 MHz 462 MHz
136 MHz 100 MHz 140 MHz 135.8 MHz 136.2 MHz
109 MHz 100 MHz 110 MHz 108.95 MHz 109.05 MHz
101.8 MHz 100 MHz 102 MHz 101.79 MHz 101.81 MHz
100.36 MHz 100 MHz 100.4 MHz 100.358 MHz 4 100.362 MHz
100.018 MHz 100 MHz 100.02 MHz 100.0179 MHz 100.0181 MHz

[LOG SPAN Adjustment]

r 1
(10) Press the :LRETU“N: and | ¢! keys.

| IS |

(11) Press the fol|'owing keys in this sequence.

r -1
1START 1
| S ——

oG

(e [1] [ere]

(12) Set the synthesized sweeper frequency to 10 MHz.

r 1 ‘
(13) Press the i oFcer ,: key and adjust the data control to have the marker frequency of 10

(14) Set the synthesized sweeper frequency to 900 MHz.

(15) Press the

r=—=-=-"= 1
: LOG GAIN :
4

900 £10 MHz.

key and adjust the data control to have the marker frequency of
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(16) Repeat Steps (12) to (15), and adjust the data control so that the marker frequency
comes within the limit defined on Table 5-4.

(17) Set the synthesized sweeper frequency and: the {S—TZR_T} and [?_Tgf] frequencies of

R3265/3271 to the values defined on Table 5-4, and repeat Steps (12) to (15).

(18) Hold down the key and press the key to write the adjusted data in the

EEPROM.
Table 5-4 LOG SPAN Adjustment
R3265/3271 TR4515 Marker indication
START FREQ. | STOP FREQ. Adjustment. Frequency MIN MAX

LOG OFFSET 10 MHz 9.9 MHz 10.1 MHz

1 MHz 1 GHz
' . LOG GAIN 900 MHz 890 MHz 910 MHz
LOG OFFSET 20 MHz 19.8 MHz 20.2 MHz

10 MHz 1 GHz
LOG GAIN 900 MHz 890 MHz 910 MHz
LOG OFFSET 200 MHz 198 MHz 202 MHz

100 MHz 1 GHz

LOG GAIN 900 MHz 890 MHz 910 MHz
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5.3.12 Sample Synthesizer Adjustment

ASSEMBLY ADJUSTED
Synthesizer block (WBL-32xxSYN)

RELATED PERFORMANCE TEST
There is no related performance test.

DESCRIPTION
The doubler of the sample synthesizer must be adjusted using the variable resistor to suppress
spurious. ' ‘

R32865/3271
UPPER
- L : Lo
I:—] TR4173
REAR [ ] — FRONT :
LOWER O

y 1 - INPUT
\ O Q
R529

O O SMA CABLE J

Note) The R529 adjusting hole is covered with the aluminum tape.
Remove the tape and adjust the R529.

Figure 5-17 Sampler Synthe Adjustment

EQUIPMENT
Spectrum analyzer: . .......... .. . .. ... TR4173
Cable:
ACT002; ... SMA (male), 70 cm long
PROCEDURE

(1) Remove the cover from the system.
(2) Remove three screws from the synthesizer board.

(3)  Unplug the SMA connector from J1.

5-54 ’ Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL
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(4)
()

(6)

@)

(8)

Connect the SMA cable between J1 and TR4173 (see Figure 5-17).

Turn on the POWER switch of R3265/3271, and set the controls as follows:

CENTER FREQ: ... . it ittt e e ee e 40 MHz

SPAN: L e e e e e e 10 MHz

Set the TR4173 controls as follows:

] 3985 MHz

SPAN: . ..... ..., B 10 MHz

REF: ...... P —20 dBm

RBW: Lt e e e e e e 10 kHz

VBW: e e e e 300 kHz

Make sure that the carrier exists at the center of TR7143 waveforms, and adjust the R529

so that the side signal amplitude is 55 dBc or more.

q> -55dBcover'
). ) -'..' i n ‘[ . i ..-!'I‘ ' ) |-.-—|‘ { !
]

SPAR 10,0 2 CCNTER 3,863 Goz /AN 10,0 s CENTEN J.9630 G '

Unplug the SMA cable from J1, and plug the original cable.
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5.3.13 EXT Mixer Adjustment

e ASSEMBLY ADJUSTED
RF /0 assembly (BLL-017508x01/x02)

e RELATED PERFORMANCE TEST
There is no related performance test.

e DESCRIPTION

Enter the 421.42MHz signals of the IF frequency of external (EXT) mixer to the first Lo OUT

terminal, and adjust the BAND GAIN control of the EXT mixer band.

POEWR METER

R3265/3271
TR4515
O T
? o o]
E’ 20 dB PAD
SMA CABLE LOW-PASS-FILTER
Fig. 5-18 Frequency Response Adjustment (2) Setup
e EQUIPMENT
Synthesized sweeper: .. ................. TR4515
Powermeter: ......................... HP436A
Powersensor: ........... ...t uiinann.. HP8485A or HP8481A
2GHz low-passfilter: .................... DEE-001172-1
20dB PAD: ... . DEE-000480-1
Adapter:
HRM-501; ....................... SMA (female) to SMA (female)
Cable:
AD1002; . ... .. .. SMA (male)

Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

e PROCEDURE

(1)

2)

Zero and calibrate the power meter. Rotate and adjust the CAL FACTOR control to set
the 421MHz calibration factor of the power sensor.

Connect the equipment as illustrated in Figure 5-18. However, connect the low-pass filter
output to the power sensor.

Press the key of the TR4515, and set the controls as follows:

CW: e 421.42 MHz
POWERLEVEL: ................ e © —5dBm

Adjust the POWER LEVEL of the TR4515 so that the power meter indicates —5 dBm.

Connect the low-pass filter output to the 20dB PAD, and connect to the 1st Lo QUT
terminal of the R3265/3271.

Hold down the key and press the Bkey on the R3265/3271. When the "Please
input password!!" message appears, enter "94284" for the password. Then, press the

r====3

1 Mx 1 key.

LIUNE |

Press the following keys and adjust the DATA control so that the signals appear on a

horizontal line on the screen and they reach within +1 dB from the top of the screen.

r 1

l BAND | lSLOPE | E . | BAND 1|
H

! sELECT ! ' IEI | GAN ! 3 ! GAN |

Loo—d

[Data writing in EEPROM]

Caution: The original data is all erased from the EEPROM when data is written in it.

(9) Hold down the key and press the MARKER key on the R3265/3271, and

wait for approximately 10 seconds. The data will be written in the EEPROM.

5_57* Jan 30/92




MEMCO &




R3265/3271 -
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.1 Repairing Method for Each Board

6. TROUBLE SHOOTING

6.1 Repairing Method for Each Board
Table 6-1 List of Repairing Method for Each Board
Board name Repairing method Remarks

RF 11O Replace the part. Adjustment of relevant parts is needed.

2nd/3rd Replace the part. Adjustment of relevant parts is needed.

FRONT END | Replace the part. Adjustment of relevant parts is needed.

IF Replace the part. Adjustment of relevant parts is needed.
LOG, A/D LOG section: Replace the part. —  Adjustment of relevant parts is needed.
A/D section : Replace the board. ~ —  Whole adjustment of the A/D and LOG

sections is needed.
CPU Replace the board. When the board is replaced, whole
readjustment is needed.
SYNTHE Replace the part. Adjustment of relevant pérts is needed.
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6.2 Power Supply Section
6.2.1 Lighting of REMOTE Lamp

If the REMOTE lamp does not go on, or if the lamp goes on, but comes off immediately, a
power failure may exist. Check the fuse and fan motor operation and check that the rear LED
flashes.

If the CRT does not display anything for more than five seconds in spite of continuous lighting of
the REMOTE lamp, it is considered that the clock signal is not input to the CPU.

6.2.2 Check of Fuse

Take out the fuse. If it is conducting, the secondary side of the power supply or later rriay be in
failure. Check the fan motor operation and check that the rear LED flashes. If the fuse is melting,
the primary side of the power supply may be in failure.

6.2.3 Fan Motor Operation

If the fan motor rotates, the secondary side of the power supply or later may be in failure. Check
that the rear LED flashes.

If the fan motor does not rotate, the power supply or fan motor may be in failure. If the fan motor
rotates with other +12 Vdc, the power supply may be in failure.
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6.2.4 Flashing of Rear LED

* Turn off the power switch and remove the power cable. Remove panel @ shown in Figure 6-1
and remove. the .output connector from the power supply. Reinstall the power cable and turn on
the power switch to check that the rear LED flashes.

If the rear LED does not'go on, the power supply may be in failure. If the rear LED goes on, it is
considered that any part other than the power supply is short-circuited, activating the overcurrent
protection circuit.

O

0 = o)

Figure 6-1 Removing Panel

Place whére the LED can be viewed.

/

=0 .— Rear panel
o
0000 [¢]

oo ODD

Figure 6-2 Rear LED
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6.2.5 Failure of Output Voltage

Remove panel @ shown in Figure 6-1 and remove the output connector from the power supply.
Check if specified voltages are output (see Figure 6-3). Table 6-2 shows-cennector pin Nos. and

output voltages.

FRONT

OUT 1 OuT 2
49 « 1 63 « 1
50 « 2 64 «— 2

Figure 6-3 Connector and Pin No.

Table 6-2 Connector Pin No.

Connector Pin No. , QOutput voltage
1,2,5,6,7,8,89, 10 +15V
15, 16, 19, 20, 21, 22, —15V
25, 26, 27, 28
OUT 1 31, 32 ' +20V
(J2)
35, 36 +34V
39, 40 +24V
43, 44, 45, 46 +12V
OUT 2 41, 42, 45, 46, 47, 48 +5.05V
(V1) 53, 54, 55, 56, 57, 58 +5V

6.2 _Power Supply Section
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Figure 6-4 J1 and J2 on the RF /O Board

If the measured voltage is not within +1% from the output voltage, the power supply may be in
failure. If the measured voltage is within 1% from the output voltage, reinstall the connector
and panel to check J1 and J2 on the RF I/O board (see Figure 6-4).

The relation between the power supply and RF /O board connectors is such that OUT1
corresponds to J2, and OUT2 corresponds to J1. If the measured voltage is not within +1%
from the output voltage, the power supply may be in failure.
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6.3 RF Section

6.3.1

(1

(2)

(3)

(4)

1st LO ISO AMP

Connect a DVM’s positive lead to +12V pin (C1, C2) and negative lead to the GND pin
(case). ' :

The voltage measured on the DVM should be +12 V. Otherwise, The RF I/O may be in
failure.

Table 6-3 shows each port gain to the YTO IN port.
Table 6-3 Gain for each Port

Connector Connector
TO DUAL MIXER +1 dB (min)
TO 1ST SAMPLER —27 dB (min)
TO EXT MIXER —7 dB (min)

Set the span of the R3265/3271 to zero, measure the YTO output power with a power
meter, then connect to the YTO IN in the 1st LO ISO AMP. Measure the output power of
each port to calculate the gain. If the gain is low, replace the 1st LO ISO AMP.

The DC voltage applied to the bias terminal (C3) is output to the J4 (TO EXT MIXER) port
(1st LO OUT on the front panel).

Turn the data knob and measure the J4 on the DVM to check that the DC voltage value
changes.

If no voltage is output to the bias terminal, the RF I/O may be in failure.

If the voltage is output to the bias terminal and the same voltage is not output to J4, the 1st
LO 1SO AMP may be in failure.

6-6 ~ Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.3 _RF Section

6.3.2 Dual Band Mixer
[Band SW]
(1) Connect a DVM's passive lead to band SW terminal (C1) and negative lead to the case.

(2) The voltage value measured on the DVM depends on the band as shown in Table 6-4.

Table 6-4 The Voltage Measured (Band SW)

CENTER FREQ Voltage
1 GHz —3.8Vto —1.8V
4 GHz , +0.8V to +2.8V

Set the span of the R3265/3271 to zero and measure the band SW terminal voltage for
each of 1 GHz and 4 GHz CENTER FREQ setting.

(3) If the voltage is out of the range shown in Table 6-4, remove the connector from J13 on the
' RF//O board, measure pin 4 of J13 on the DVM, then set the CENTER FREQ of the
R3265/3271 to check that the voltage is output as sho_wn below.

CENTERFREQ 1 GHz ...... +14 to +15V
CENTERFREQ 4GHz ...... —14to — 15V

If the voltage is out of the range, the RF /O board rhay be in failure.
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[Mixer Bias]

No mixer bias exists in the R3265.

(1)
(2)

(3)

Connect a DVM’s passive lead to bias terminal (C2) and negative lead to the case.

The voltage measured on the DVM depends on the band as shown in Table 6-5.

Table 6-5 The Voltage Measured (mixer bias: R3271 only)

CENTER FREQ Voltage
5 GHz +1V to  +3V
10 GHz . 0V to +1.7V
20 GHz +2.3V to +4.3V
25 GHz +0.1 to +2.1V

Set the span of the R3265/3271 to zero and set the CENTER FREQ to measure the bias
voltage.

The bias voltage varies depending on the RF /O board DC data.
The bias can be changed for each band in the maintenance mode.

r===1
Press IE], B lzl E], and :L_T_hlf_';\);(E_}on the R3271 and select the band

by inputting numerals corresrpppgi_n_% to the CENTER FREQ.

1 BAND 1
For 3.5t0 7.5 GHz, press ! seLect ! IEI IE!

r
t BAND 1
For 7.5 to 15.4 GHz, press L SELECT |

r 1
1 BAND
For 23.3 t0 20.5 GHz, press ! seLecT E]

I

_____ d
When band selection is made, the span is set to the full span of the selected band.
Therefore, press the [smm]and ESTOP] keys to set the zero span.
For example, if you want to set the CENTER FREQ to 5 GHz and the SPAN to zero, press
ro==" r==<=5
1START GHz [, 1 STOP | GHzl, = o
israrti [ ] [ora], [srom i [s]

The bias voltage is changed by pressing { _FIXNAR [and turning the data knob.
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CAUTION

° lf W -are pressed, the EEPROM data is rewritten and the exustlng data is cleared.
Do not press the keys.

® When you do not know the existing data, turn off and on the R3271 power switch, and the
data returns to EEPROM values. The maintenance mode is canceled at that time.

Remove the J13 connector and turn the data knob while observing the voltage of pin 1 of J13 on
the DVM. If the data displayed on the screen is changed from 00 to FF, the bias voltage is

changed in every band.
If the variation in voltage is within the range of —1 to +6 V, up to the RF I/O is judged normal.
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[Dual Mixer Conversion Loss]

- (1) Table 6-6 shows the signal loss at the IF when a signal is input to the RF IN. it is assumed
that the reference level is input at the local.

Table.6-6 Dual Mixer Conversion Loss

Band Conversion Loss
R3265 ONLY (THD294)
0 to 36GHz 13 dB
35 to 8 GHz 12 dB
R3271 ONLY (THD293)
0 to 36GHz 13 dB
35 to 75GHz 18 dB
75 to 15.4 GHz 24 dB
154 to 23.3 GHz 30 dB
23.3 to 26.5 GHz 36 dB

(2) Set the span of the R3265/3271 to zero and set the CENTER FREQ to the frequency to be
measured. Input to the mixer base band RF IN connector from the SG for less than 3.6 GHz
less, or input to the mixer high band RF IN connector from the SG for the more than 3.6
GHz. Measure the 4231.42 MHz IF frequency for the base band, or the 421.42 MHz IF
frequency for the high band with. another spectrum analyzer for calculating the loss.
input the signal level less than —20 dBm to the mixer RF IN.
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6.3.3 Input Attenuator

(1) Conduct the input attenuator accuracy test in the performance test.
If the switching error.seems to exceed .10 dB, it is considered that the attenuator has not
been switched. -

(2) Press [ }E-r:}on the R3265/3271. Use the and keys to switch the attenuator
' from 0 to 70 dB to check that a click is heard.
if no click is heard, the attenuator drive circuitry may be in failure.

(8) The voltage of each U57 and U66 on the RF /O board is observed on the DVM oscilloscope
as shown in Table 6-7.
If the voitage is as shown in Table 6-7 and the attenuator has not been switched, the
attenuator may be in failure.

Table 6-7 RF /O Board U57, J4 Status (R3265 only)

10 dB 10 dB 40 dB 40 dB 20 dB 20 dB
THRU ATT THRU ATT THRU ATT
ATT setting Us7 us7 us7 us7 us7 us7
(dB) 16 pin 15 pin 12pin | 11 pin 14 pin 13 pin
U4 J4 J4 J4 Ja Ja
1 pin 2 pin 3 pin 4 pin 5 pin 6 pin
0 L H L H L H
10 H L L H L H
20 L H L H H L
30 H L L H H L
40 L H H L L H
50 H L H L L H
60 L H H L H L
70 H L H L H L

Pins 9 and 10 of J4: +24V
Pins 7 and 8 of J4 : Not used
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Table 6-7 RF I/O Board U57, U66, J3 Status (R3271 only)

Section 1 | Section 3 | Section 4 | Section 2 | Section 3 | Section 4 | Section 2 | Section 1
10 dB ATT| THRU THRU |20 dB ATTj20 dB ATT|20 dB ATT| THRU THRU
s:;-{;:g U5? U57 U6§ U57 US? U6_6 U57_ U5'{'
(dB) 15 pin 12 pin 5 pin 13 pin 11 pin 3 pin 14 pin 16 pin
J3 J3 J3 J3 J3 J3 J3 J3
2 pin 3 pin 4 pin 5 pin 9 pin 10 pin 11 pin 13 pin
0 H L L H H H L L
10 L L L H H H L H
20 H L H H H L L L
30 L L H H H L L H
40 H L H L H L H L
50 L L H L H L H H
60 H H H L L L H L
70 L “H H L L L H H
Pin 6 of J3 +24 'V
Pins 1, 7, 8, 12 and 14 of J3 Not used
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6.3.4 YTF (YIG Tuned Filter)
[YTF]

(1) The center shift of the YTF can be observed when the same signals as the center frequency
of R3265/3271 are entered, the ZERO SPAN mode is selected, and when the YTF SWEEP
function of the Maintenance Mode is turned ON.

(2) Use the synthesized signal generator (SG) as follows:
Set the CW control of the SG to the same position as the CENTER FREQ of R3265/3271.
Set the SG power level to —5 dBm. Also, set the R3265/3271 as follows:

SPAN ............... ZERO SPAN
RBW ... ... . ... ... 3MHz
Sweep Time .......... 500 msec ‘

(3) Press the and EI keys simultaneously, enter value "94284" by pressing keys

r-=-=7 re—-—-—==-- 1
[ 1

e YTF YTF SWEEP
E ) E ) E] , and IZ] in this order, and press the :LTUNE _;' and | ON/OFF J:keys.

If normal, the peak waveforms of BPF comes within the +2 div range of the center
frequency on the screen (see Figure 6-5).

Peak of waveforms

L Center frequency

Figure 6-5 YTF Center Shift
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(4) Enter the tuned frequency signals into the YTF input and make sure that the insertion loss of
the output signal is within the limit defined on Table 6-8.

Table 6-8 YTF.nsertion Loss

R3265 ONLY (TOP2202:DNF-002054-1)
Band Insertion Loss (J1-—J2)
3.5 t0 8.5 GHz | 6 dB
R3271 ONLY (TOP2202:DNF-002055-1)
Band Insertion Loss (J1—J2)
3.5to 12 GHz 6 dB
12 to 18GHz 7 dB
18 to 23.5 GHz 8 dB
23.5 to 26.5 GHz g dB
R3265/3271
Band - Insertion Loss (J1—J3)
0 to 3.6 GHz 1dB

(6) Flow the current to X in Tuning Coil of the YTF and make sure that the frequency change is
within the limit defined on Table 6-9.

Table 6-9 YTF Tuning Sensitivity

Tuning Sensitivity
R3265 21+£2 MHz/mA
R3271 75 £7 MHz/mA

6-14 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.3 RF Section

[Pin Switches]

(1) The YTF has the built-in pin switch control (SW terminal) that is associated with the BAND
mode. setup.
Connect a digital voltmeter (DVM) to the SW terminal of the YTF and measure the voltages.
They must be within the limit defined on Table 6-10 in each band.

Table 6-10 SW Terminal Voltages

Band SW terminal voltage
0 to 3.6 GHz +13t0 +15V
3.6 GHz or more —~0.7to —1.3V

6.3.5 Bias T

(1) The conversion loss changes (J1 to J2) according to the band selection. Table 6-11
provides the relationship between the conversion loss and control voltage. (Voltage of C1)

Table 6-11 Conversion Loss and Control Voltage

Band Conversion loss Control voltage
0to 3.6 GHz 0.2xf (GHz) dB —-13to —15V
3.6 GHz or more 10 dB or more (at 400 MHz) +3to +5V

(2) Set the R3265/3271 to the ZERO SPAN mode, set the CENTER FREQ value to 1 GHz or 4
GHz, and make sure that the control voltage is within the limit as defined on Table 6-11. If it
is satisfied, the RF /O board functions normally.

Note: If the band is set outside of YTF, no bias current flows. Select the band correctly.

6.3.6 Second Converter (BTF-017356, BTF-017504)

Set the CENTER FREQ value of the R3265/3271 to the 0 to 3.6 GHz band for the 2nd converter
measurement.

[Conversion Loss]
(1) Enter the CAL signal to the R3265/3271 and set as follows using the key:

CENTERFREQ ........ 25 MHz
SPAN ............... 0 Hz

(2) Unplug the connector from the J11 terminal, and connect the other spectrum analyzer to the
J11 terminal. Set the center frequency of this analyzer to 421.42 MHz. The SIgnaI level at
this 421.52MHz frequency must be as follows:

—26 dBm for the R3265
—41 dBm for the R3271
If it is satisfied, the devices to the 2nd converter are all normal.
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3)

(4)

The 2nd converter alone must have the following conversion loss.
Enter the 4231.42 MHz signals to the isolator input terminal of J12, and enter the —20 dBm
or less level signals from the signal generator (SG), and make sure that the input signal level
of 42142 MHz signals at J11 is as follows:

+8 dB for the R3265

—7 dB for the R3271

Make sure that the correct power voltages are supplied to the following filters:

FL1I5 ... . ... —12v
FLIB vveeeenennn.. +8V
FL17 oo —15V
FL18 oo, +8V
FL19 ....... AU —15V

if the above listed voltages are not supplied to filters FL15, FL17 and FL19, the RF I/O board or
wirings have failed.

If the above listed voltages are not supplied to filters FL16 and FL18, check the regulator board
(BLB-017045). :

{2nd LO PLL]

M

)

Connect another spectrum analyzer to J11, and set the CENTER FREQ of this analyzer to
3810.0 MHz and its SPAN to approximately 100 kHz. Now, the 2nd local leakage can be
measured. Although the signal level is approximately —40 dBm and it is very small, its lock
can be checked. .

If signals appear at the center frequency, the 2nd PLL functions normally. If not locked, the
frequency has been shifted for several megahertz.

Measure the control voltage of the 2nd local VCO by using a DVM connected to the C8
terminal. The normal control voltage is 4 +2V. If not, the lock is not set.

Measure the 2nd LO OUT level of the PLL. Connect another spectrum analyzer to J10, and
connect the DC power line to the C6 terminal. The voltage must be within 4 +0.2V.
Because no current flows on this terminal, it may be required to parallelly connect a resistor
for small current flow.

Set the CENTER FREQ of another spectrum analyzer to 3810.0 MHz and its SPAN to 100
kHz . The 2nd local signal output level must be within the range of —5 to +4 dBm. If not,
the BTF-017356 (R3265) or BTF-017504 (R3271) has failed.

If the correct signals appear at J10, check the PLL board. Connect the signal cable
between J10 and J7 (open the top cover of the PLB-017037).

The 200.0MHz signals are sent from the Synth block to J8. Make sure that this signal level
is 0 dBm +3 dB. If it is low, the Synth block or signal cable has failed.
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(6) Make sure that the correct power voltages are supplied to the.following filters:

] + 15V
o O - 15V
FL11 oo +15V
FL12 ... L +5V

FLI3 ... ol +158V
FL14 ... ... ... ..., — 15V

If the above listed voltages are not supplied to the respective filters, the RF /O board or wirings
have failed.

(6)

(7)

6.3.7

M

()

Check the 2nd sampler as follows.
Check the output of C3 capacitor at the 200 MHz level of spectrum analyzer. It must be
within the range of —10 dBm +3 dB. If not, the PLB-017027 board has failed.

If the 200 MHz level signals are correct at C3 and if the 3810 MHz level signals are correct
at J7, an output of approximately +12 dBm +3 dB appear at 10 MHz level at C4.

Use a 500-ohm probe, and the signal level can be measured at C3 and C4 without
disconnecting the wirings.

If the 10 MHz level signal is less than the limit, the 2nd sampler (THD296) has failed.

Third Converter

Measure the gain of 3rd converter as follows.

Set the CENTER FREQ value of R3265/3271 to 1 GHz, and set its SPAN to 0 Hz. Enter
the 421.42 MHz and —30 dBm level signals from the signal generator (SG) to the J6
terminal of the 3rd converter.

Connect another spectrum analyzer to the J2 (21.42 MHz OUT) terminal of 3rd converter.
Set the CENTER FREQ of this analyzer to 21.42 MHz and its SPAN to approximately 10
MHz. Measure the output level of 21.42 MHz signals of the 3rd converter.

As shown on the 3rd converter signal level chart of the block diagram, the converter must
have the following gain at the 421.42 MHz input signal level:

10 dB for the R3265

25 dB for the R3271

If the gain is low, perform the following.

The 400.0 MHz signals are sent from the synthesizer block to the J1 terminal., Unplug the
UM connector from J1, and connect another spectrum analyzer to this cable output. Set the
CENTER FREQ value of this analyzer to 400 MHz and set its SPAN to approximately 200
kHz. Then, measure the signal level. If it is —~5 dBm or more, the 3rd converter functions
normally.
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(6)  Make sure that the following voltages are supplied to the corresponding filters:

FL1 — 15V

FL2 Oto +6V

FL3 —1to —13V

FL4 (0to3.6GHzband) ........... +15V
(Otherbands) ............... —15V

FL5 (EXT MiXer Band) ............ +15V |
(Otherbands) ............... —15V

FL6 (R3265:3.5t0 8 GHz band) ..... +15V
(R3271: 3.51026.5 GHz band) ... +15V

~ (Otherbands) ............... —15V

FL7 (0t03.6 GHzband) ........... +15V
(Otherbands) ............... - 158V

FL8 —-15V

If the above listed voltages are not supplied, the RF /O board or wirings have failed.

(6) If the gain is below the limit but the voltages listed in Step (5) are supplied, the 3rd converter
board (BLC-017027x01, x02) has failed.

6-18 Oct 28/91

Y




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL
6.3__RF Section

Base Band ON/OFF from J11

'15V %[ﬂm Base Band (421.4MHz In)

FL8 FL7 J6 0
330 xF J5 [T] High-Band (421.4MHz In)

l FL6 g— High Band ON/OFF
from J10 +15V02 -15V A +15V

s
(3.81GHz In) ,_]JTI ﬁ:ftrl fﬁlr'l 0] J4 [T] ExtBand (421.4MHz In)
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J7 THD296

C4 C3

BLC-01;027X01 FL4 g— FL4 is the same signal as FL7
_______ %% —E%\‘ BLC-017027X02

1000P 10P J2 [T} 3rd IF (21.4MHz Out)
8V FLi2 FL3 g‘ Band Gain

FL2 g‘ SLOPE

!
1
1
1
1
I
I
!
I
|
1
PLB-017037 | FL1 g_ ey
'
i
1
1
1
1
1
i
1
1

I
: J3 [T] IF OUT (421.4MHz Out)
I

+15V FL13

-15v | © FL14
C5 o s J1 [I1 3rd Local (400MHz In)
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@ @ In |6
BTF-017356
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Screw3 BTF-017504 Screw1
@ &) @
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e
3
Q
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Figure 6-6 WBL-3265,3271 THR Connector
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6.4 IF Section
6.4.1 Performance Test Failures

Failures in the IF (interface) section related performance tests can be investigated using the
following information.

'[IF Gain Error Performance Test]

The failure of this performance test indicates a possible problem on the R3265/3271’s IF gain
circuits. '

For 10 Hz to 100 kHz RBW, the IF gain problems in the first 80 dB of IF gain (REF level of 0
dBm to 80 dBm with 10dB input attenuation) result from the failure of IF assembly. For 10 Hz to
100 kHz RBW, the IF gain problems in the next 60 dB of IF gain (REF level of —90 dBm to —
140 dBm with 10dB input attenuation) result from the failure of LOG Assembiy.

For 300 kHz to 3 MHz RBW, the IF gain problems in the first 10 dB of IF gain (REF level of 0
dBm to —10 dBm with 10dB input attenuation) result from the failure of IF assembly. For 300
kHz to 3 MHz RBW, the IF gain problems in the next 130 dB of IF gain (REF level of —20 to
— 140 dBm with 10dB input attenuation) result from the failure of LOG Assembly.

[Resolution Bandwidth Performance Test] :
Most of the resolution bandwidth problems are the result of IF assembly failure. However, if the °
frequency span accuracy is outside the specifications, the resolution bandwidth are affected.
Make sure that the frequency span accuracy matches the specifications.
If the R3265/3271 has the poor scale indication accuracy, its resolution bandwidth is affected.
Make sure that the scale indication accuracy matches the specifications.

6.4.2 IF Assembly

The LC filter is a variable-bandwidth filter and it is used for 300 kHz to 3 MHz RBW generation.
The bandwidth of the LC filter is controlled by the current generated by the DAC.

The FAR filter is a variable-bandwidth filter using the FAR resonator, and it is used for 3 kHz to
100 kHz RBW and 120 kHz and 9 kHz signal generation having 6 dB bandwidth.

The crystal filter is a variable-bandwidth filter and it is used for 10 Hz to 1 kHz RBW (analog IF)
and 200 Hz signal generation having 6 dB bandwidth.

If the RBW is 100 kHz or less, the IF signals are down converted from 21.4205 MHz to 3.5795
MHz. After the signals have passed through the FAR filter or crystal filter, they are converted to
21.4205 MHz again and output to the LOG Assembly.

The step gain amplifier generates the IF gain when the reference level changes. The 0.1 dB
step attenuator operates when the reference level changes at 0.1 dB step.

When the digital IF is selected, the signals are further down converted from 3.5795 MHz to 900
Hz. The 3.5786 MHz local signals used for this conversion are generated by the crystal
oscillator of the IF assembly. '
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CAUTION

1. The test point signals of IF assembly contain DC components. It must be considered
when the signals at test points are checked using the other spectrum analyzer for
troubleshooting.

2. Do not short control voltages to the ground. These voltages are not short-circuit
protected. Otherwise, the control circuits may be damaged.

3. Do not short power supply voitages to the ground. If done, the IF assembly circuits may
be damaged.

[Resolution Bandwidth Problems]

If the resolution bandwidth is abnormal and if it may be caused by the failure of IF assembly,
check the RBW control signals. The control signal status of each RBW is listed on Table 6-12.
if the control signals are abnormal, the OP amp, transistors, latch IC’s or others may have failed
on the control circuits. The switch setting of each RBW is listed on Table 6-13.
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Table 6-13 Switch Settings

RBW,

SWITCHES U1 Uz |U12, U13|Ut1, U14| D42 Q28

Uss | Use |uze,uz7|uzs,u2s| D44 | Das | USB | UB2

3 MHz to 300 kHz ON OFF ON OFF ON OFF ON OFF

100 kHz to 10 kHz | OFF ON ON | OFF ON OFF ON | ‘OFF
3 kHz OFF | ON ON OFF | OFF ON ON OFF '
1kHzto10Hz | OFF ON OFF ON OFF ON ON OFF |(Analog IF)
Digital IF OFF ON OFF ON OFF ON OFF | ON

[Step Gain Problems]
Check the IF gain of the IF assembly in the following procedure.
'(1) Unplug the signal cable from J1.

(2) Enter the —10 dBm, 21.42 MHz signals to J1.

(3) Press keys | preser |, | CENTER FREG [, 2], [E] , [MHz| , [ FREQ sPAN |, I_T_I , E’ and @

in this order on the R3265/3271.

(4) Unplug the signal cable from J5.
(5) Monitor an output at J5 using another spectrum analyzer.

(6) Simultaneously decrease the output of signal generator and R3265/3271 REF LEVEL at
every 10dB step.

(7) At each step, the signal displayed on the spectrum analyzer should be close to —5 dBm.
(More subtle IF gain problems might require smaller signal generator and REF LEVEL setup.)

(8) If the step gain of IF assembly is abnormal, check the step gain amplifier operation. Table 6-
14 provideé the REF LEVEL if the input ATT is 10 dB and the operation of each step gain
amp. [f the step gain amp operation is abnormal, check the control signal of step gain amp.
Table 6-15 lists the control signal status.
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Table 6-14 Step Gain Amplifier Settings

(RBW 10 Hz to 100 kHz)

Step Gain Amp U15 U1s ut7 uU18 Us4
REF LEVEL (20 dB-1) (10 dB-2/20 dB-2) (20 dB-3) (20 dB-4) (21 MHz 10 dB)
0 dBm 0dB 0dB 0dB 0 dB +11dB
—10 dBm 0dB 10 dB 0dB 0dB +11dB
—20dBm 20dB 0dB 0dB 0dB +11 dB
—30 dBm 20 dB 10 dB 0dB 0dB +11dB
—40 dBm 20 dB 20 dB 0dB 0dB +11 dB
—50 dBm 20 dB 10 dB 20 dB 0dB +11dB
—60 dBm 20 dB 20 dB 20 dB 0dB +11dB
—70 dBm 20 dB 10 dB 20 dB 20 dB +11dB
—80 dBm 20 dB 10 dB 20 dB 20 dB +21dB
(RBW 300 kHz to 3 MHz)
Step Gain Amp u15 ‘U16 u17 u1s U34
REF LEVEL (20 dB-1) (10 dB-2/20 dB-2) (20 dB-3) (20 dB-4) (21 MHz 10 dB)
0 dBm 0dB 0dB 0dB 0dB +11dB
—10 dBm 0dB 0dB 0dB 0dB +21dB

Note: The input ATT is 10 dB.
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(RBW 10 Hz to 100 kHz)

Table 6-15 Step Gain Control Signals

Control signal | U49 pin2 | U48 pin8 | U49 pin8 | U50 pin2 | US0 pin8 | U51 pin16 U51 pint5
REF LEVEL {20 dB-1) | (10 dB-2) [ (20 dB-2) [ (20 dB-3) | (20 dB-4) | (21 MHz 0 dB) {(21 MHz 10 dB)
0dBm - - — - - —14V —28V
—10 dBm - + - - - —14V —28V
—20 dBm + - - - - —14V —28V
—30 dBm + + - - - —14V —28V
—40 dBm + - + - - —14V —28V
—50 dBm + + - + - —14V —-28V
—60 dBm + - + + - —14V —28V
—70 dBm + + - + + —-14V =28V
—~80 dBm + + - + + —7V —14V
(Typical)
(RBW 300 kHz to 3 MHz)
= Eg‘;gl’_' signal U4 pm5 U48 ping | U49 ping | USO pin2 | USO ping |  US51 pin16 U51 pin15
0 dBm - - - - - —14V ~28V
~10 dBm - - - - - -7V —14V
(Typical)
Note: The input ATT is 10 dB.
Symbols: —: —13.5V

+:

+12.5V (Typical)
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Diagram

U1
Ji1
—0" O—————0 TO J12

oo : o
MIXER u12 ; u13
Uz Y TP1 T~ TP4 £ TP7 £ TPS A TP5
5, 4
21.4MHz o o—— W o o— o ,
IN . ~_ < U11 Ut4 i
PRE AMP 21.4MHz BPF 3.58MHz BPF " st 2nd Mt
: XTAL POLES FAR POLE
J2
25MHz &
Lo LO AMP J4
-0 TO J6
oo o o oo
10dB STEP GAIN AMPS U26 u27 Us2
TP9 A 1p10 A_1pi1 A 112 A 1p13 TP41
X/
u25 u28 X_/
! 3d . 4th " ard " 4 3.58MHz BPF
FAR POLES XTAL POLES J6
From J4

LO AMP



TS TP6
/
/
/
%1 2nd
R POLES
X/
N/
X/
3.58MHz BPF
Y Uuse
ERE—— /\/
X/
GAIN ADJ AMP
21.4MHz BPF

J12 Uss

From J11 O

GAIN ADJ AMP

4th LC POLE
D42 D44 '
= < BUFFER AMP
' Js
2 — 0 OUT TO LOG BLOCK
Qz8 A D46 ‘
L oo o o

MIXER _
e J10
| " proet DAC ——o 900Hz
‘ N for digital IF
1kHz LPF GAIN ADJ AMP  0.1dB STEP ATT
3.5786MHz
OSCLLATOR
TP15 A TP16 A TP17 £ A TR18
? %
]l
7 _ 7 7 . 7
st LC POLE  2nd LC POLE 0.1dB 10dB  3rd LC POLE,
: STEP ATT STEP GAIN AMP ‘

|

1

/
FINAL XTAL POLE

*1

J3

IF OUT
BUFFER AMP

FAR : RESONATOR (CUSTOM DEVICE)

~ Figure 6-8 IF Section BLOCK DIAGRAM
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6.5 LOG A/D Section
6.5.1 Configuration of Log Amp Block

The Log amp block consists of the Log amp having the 100 dB dynamic range, linear amp, full-
wave detector, video filter, step amp, MAG amp, OP Log detector, and FM/AM demodulator.
The operation of each component must be checked only after the CAL ALL test.

[Log Amp]

The LOG amp consists of 11 stages of amplifiers having the 10 dB LOG characteristics. This
amp has the 100 dB dynamic range. The gain of each Log amp can be switched between 10
dB and 0 dB. All amps are set to 10 dB in the LOG mode. Make sure that the Log amp
operates normally as follows.

(1) Connect the signal source cable to J8.
(2) Set the signal source as follows:
FREQUENCY ......... 21.42MHz

{(3) Set the R3265/3271 as follows:

- CENTERFREQ ........ 10MHz
SPAN ..... e OHz
RBW ... .. ... ... 1MHz
VBW ..o 1kHz
REFLEVEL .......... 0dBm (10dB/div)
MARKER ON

(4) Change the amplitude of the signal source so that the MARKER value of R3265/3271
reaches 0 dBm (reference level).

(5) Change the AMPLITUDE of the signal source at every 10 dB step from the set value to the
range between —10 dB and —80 dB. Make sure that the MARKER value of R3265/3271 is
within the range of —10 to —80 dBm.

.(6) If the MARKER value is outside the range given in Step (5), the Log amp or detector circuit
has failed.

(7) Change the RBW to 300 kHz and 100 kHz, and repeat Steps (4) and (5) for them.
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(8) If the operation is incorrect for a specific RBW value, the BPF of the Log amp has failed.
The BPF of the Log amp can be switched as shown on Table 6-16.

Table 6-16 Log Amp Settings

Checkpointé U151
RBW Pin 12 Pin 15
3 MHz, 1 MHz L H
300 kHz H L
100 kHz to 1 Hz L L

[Linear Amp]

The linéar amp is used to switch the gain of 11-stage amp (Log amp) to 0 dB. The gain of linear.
amp itself can be changed from 0 to 80 dB at every 10 dB step according to the reference level
setup. Check the correct operation of linear amp as follows.

(1) Connect the signal cable to J8.
(2) Set the signal source as follows:
FREQUENCY ......... 21.42 MHz

(8) Set the R3265/3271 as follows:

CENTERFREQ ........ 10MHz

SPAN ... ... ....... OHz

RBW ... ........... 1kHz

VBW ..., 1kHz
REFLEVEL .......... 223.6mV (Linear)
MARKER ON

{(4) Change the amplitude of the signal source so that the MARKER value of R3265/3271
reaches 0 dBm (reference level).

(6) Change the amplitude of the signal source at every 10 dB step from the set value to the

' range between —10 dBm and —60 dBm. Also, change the REF LEVEL of the R3265/3271

in the sequence of 7.071 uV, 2.236 uV, 707.1 nV, 223.6 nV, 70.71 nV, and 22.36 nV, and
make sure that the reference level is obtained.

(6) If the value is incorrect in Step (5), the linear amp or detector circuit has failed.
If the amplitude of the signal source is incorrect for a specific value, the linear amp circuit
has failed.
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The linear amp has been set as listed on Table 6-17 for each REF LEVEL value.

Table 6-17 Linear Amp Settings

Checkpoints

U150

U151

REF LEVEL Pin2 [ Pin 5

Pin 6

Pin

9 [Pin 12

Pin 15

Pin 16

Pin 18

Pin 2

Pin

5| Pin7 [Pin10

223.6 mV L L

L

L

L

7.071 pv

2.236 pV

707.1 nV

223.6 nV

70.71 nV

[l I el Y el A Y A
O I ) e i e i e o N

22.36 nV

I|TT|XT|XZ)jr|r

IrlzT|T|r ||

Tl ]

L
L
L
L
L
H

ry\ecjr{rjr ||

rjrelrirjr|lr|r

|yl

—|l-yjrjejprir

[ Ol A IO i Y el S et
I|I|lX]T|xT|x

[Full-Wave Detector]

The full-wave detector is used for full-wave rectification of 21.42MHz IF signals. The detector

has approximately 40 dB of dynamic range.

Set the following to check the normal detector operations.

(1) Connect the signal source to J8.

(2) Set the signal source as follows:

FREQUENCY

(8) Set the R3265/3271 as follows:

CENTER FREQ

"SPAN ... Ll

0Hz

LINEAR

(4) Measure the voltage at TP15 and adjust the amplitude of signal source to have the +1V

voltage.

(5) Change the amplitude of the signal source from the set value to the range between —10 dB

and —40 dB at every 10 dB step. Measure the voltage at TP15 and make sure that this
voltage is approximately 316 mV, 100 mV, 31.6 mV, and 10 mV.

(6) If the voltages given in Step (5) are not obtained, the linear amp or detector has failed.
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[Video Filter]

The video filter locates at the stage next to the detector, and its video band can be switched
within the range of 3 MHz to 1 Hz. Each video filter.has been set as listed on Table 6-18.

Table 6-18 Video Filter Settings

Checkpoints U149 .
VBW Pin16 |Pin15 [Pin12 | Pin8 | Pin6 | Pin5 | Pin2
3 MHz H L L L L H H

1 MHz
300 kHz
100 kHz

30 kHz
10 kHz

3 kHz

1 kHz

300 Hz
100 Hz
30 Hz
10 Hz
3 Hz

1 Hz

|yl ryrjrjcc|lrrlclelrlx

L
L
L
L
L
H
H
L
L
L
L
H
H

]|zl —
rlrlxzlxzleel-| -zl ]|
rlxz|lr|lxz]~|lzxz{r-|—|—|—~|{]~]|r
r|rlrryjrr|{r|r{TTjxTlTxT|ITlT|ITI T
rlre]l{r~j|r~t-]lxzl-|lx| | x|

Make sure that each video filter operates normally as follows.

(1) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN ............... OHz

RBW ............... 3MHz
REFLEVEL .......... 0dBm

(2) Gradually change the VBW of the R3265/3271 from 3 MHz to 1 Hz, and make sure that the
noise waveforms on the screen are concentrated gradually.

(3) If the noise waveforms cannot be concentrated in Step (2), the video filter has failed.
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[Step Amp]

The Step amp is used to change the gain in the LOG mode within the range of 0 to +80 dB at
every 10 dB step-according to the reference level. Make sure that the Step amp operates
normally as follows. -

(1) Connect the signal source to J8.
(2) Set the signal source as follows:
FREQUENCY ......... 21.42MHz

(3) Set the R3265/3271 as follows:

CENTERFREQ ........ 10MHz
SPAN ............... OHz
RBW ............... 300kHz
VBW ... 1kHz
REFLEVEL .......... 0dBm
MARKER ON

(4) Change the amplitude of the signal source so that the MARKER value of R3265/3271
reaches 0 dBm (reference level).

(6) Decrease the amplitude of the signal source 10 dB from the set value, and set the REF

LEVEL of the R3265/3271 to —20 dBm. Make sure that the signal is at the reference level
of the screen.
Then, change the amplitude of the signal source from the set value to 80 dBm at 10dB step
(that is, change it from the set value to 20 dBm, 30 dBm, 40 dBm, 50 dBm, 60 dBm, 70
dBm, and 80 dBm). Also, change the REF LEVEL of the R3265/3271 at 10 dBm step (that
is, —30 dBm, —40 dBm, —50 dBm, —60 dBm, —70 dBm, —80 dBm, and —90 dBm).
Make sure that the signal of each value is at the reference level of the screen.
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(6) If the signal of each value is not at the reference level defined in Step (5), the Step amp has
failed. The reference level has been set as shown on Table 6-19.

Table 6-19 Step Amp Settings

\ Checkpoints U153
REF LEVEL Pin2 | Pin5 | Pin7 | Pin 10
0 dBm L . X X X
—20 dBm H L L L
—~30 dBm H H L L
—40 dBm H L H L
—50 dBm H H H L
—60 dBm H L L H
—70 dBm H H L H
—80 dBm H L H H
—380 dBm H H H H

x =Don’t care
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[MAG Amp]

The MAG amp locates at the stage next to the video filter, and it is used for output signal level
control according to. the dB/div setup. The output signal level is the same during 10 dB/div and
5 dB/div setup, but they are switched to each other through software processing of data after
ADC operation.

In the 2 dB/div and 1 dB/div modes, the MAG amp is used for output signal level control. While
in the 0.5 dB/div, 0.2 dB/div, and 0.1 dB/div modes, the output signal level is converted
logarithmically through software processing of data after ADC operation. Each MAG amp has
been set as shown on Table 6-20.

Table 6-20 MAG Amp Settings

Checkpoints U148
dB/div Pin 12 | Pin 15 | Pin 16
10 H L L
5 L H L
2 L L H
1 L L L
0.5 H L L
0.2 H L L
0.1 H L L

Make sure that the MAG amp operates normally as follows.
(1) Connect the signal source to J8.
(2) Set the signal source as follows:

FREQUENCY ......... 21.42MHz

(3) Set the R3265/3271 as follows:

CENTERFREQ ........ 10MHz

SPAN ............... OHz

RBW ... ... ... 1kHz

VBW ..., 1kHz
REFLEVEL .......... 0dBm (10 dB/div)
MARKER ON

(4) Change the amplitude of the signal source so that the MARKER value of the R3265/3271
reaches 0 dBm (reference level).
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(5) Change the "dB/div" value of the R3265/3271 to 5 dB/div, 2 dB/div, 1 dB/div, 0.5 dB/div, 0.2
dB/div, and 0.1 dB/div one after the other, and make sure that the waveforms indicate
approximately 0 dBm at the reference level.

(6) To check the operations for each "dB/div" range of Step (5) more precisely, gradually
decrease the amplitude of the signal source for 1 div of the current "dB/div" value from
0 dBm and make sure that the MARKER value decreases for 1 dB.

(7) If the values given in Steps (5) and (6) are not obtained, the MAG amp circuit has failed.
[QP Log Detector]

The QP Log detector consists of the detector, which has the charging/discharging time constant
satisfying the EMC transceiver standards, and the DC log amp. It has been set as shown on
Table 6-21 according to its bandwidth.

Table 6-21 QP Log Detector Settings

Checkpoints U152
QP RBW Pin12 | Pin10 [ Pin7 | Pin5 | Pin2
200 Hz H L H H L
9 kHz H L L L H
120 kHz L L - L H H

Make sure that the Log amp operates normally as follows.
(1) Connect the>signal source to J8.
(2) Set the signal source as follows:

FREQUENCY ....... L. 21.42MHz

{3) Set the R3265/3271 as follows:

CENTERFREQ ........ 10MHz
SPAN ............... OHz
MARKER ON

EMC -
r——= 1
Press the ;L@ iand | a0 i keys.

(4) Change the amplitude of the signal source so that the MARKER value of the R3265/3271
reaches 0 dBm (reference level).
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(5) Change the amplitude of the signal source from the set value to the range between —10
dBm and —40 dBm at every 10 dB step, and make sure that the MARKER value of the
R3265/3271 is within the range of approximately —10 dBm to —40 dBm.

(6) Change the QP RBW of the R3265/3271 to 9 kHz and 120 kHz, and repeat Step (5) for
each of them.

(7) If the different marker values are obtained in Steps (5) and (6), the linear amp, detector, or
QP Log detector has failed.

[AM/FM Demodulator]

The FM/AM demodulator circuit is used for audio signal generation. The signal output level is
controlled by the DAC. The FM demodulator is used for demodulation of narrow band FM
signals. The detector circuit is used for AM signal demodulation. The audio signals are output
to the speaker and earphone. Check the AM/FM demodulator operations by setting as follows.

(1) Connect.the signal source to J8.

(2) Set the signal source to the AM demodulation and set the R3265/3271 as follows:

CENTERFREQ ........ 21.42MHz
AMPLITUDE .......... 0dBm
MODFREQ .......... 800Hz
MODLEVEL .......... 80%

{3) Set the SOUND switch of R3265/3271 to AM, and set the VOLLUME to #8.

{4) Make sure that the 800 Hz tone sounds on the speaker. The sound level increases when
the VOLUME is increased.

(5) Set the signal source to the FM demodulation and set the R3265/3271 as foliows:

CENTERFREQ ........ 21.42MHz
AMPLITUDE .......... 0dBm
MODFREQ .......... 800Hz

MOD DEVIATION ...... 1.3kHz
(6) Set the SOUND switch of R3265/3271 to FM, and set the VOLUME to #8.

(7) Make sure that the 800 Hz tone sounds on the speaker. The sound level increases when
the VOLUME is increased.
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(8) If the above operations does not occur, the FM or AM demodulator circuit has failed.
The AM/FM demodulator has been set as shown on Table 6-22.

Table 6-22 AM/FM Demodulator Settings

Checkpoints U154
SOUND Pin2 | Pin5 { Pin7
AM L H H
FM H L X
SOUND OFF H H L
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6.5.2 AD Block Configuration

The AD block consists of the INPUT MUX, POSITIVE PEAK DETECTOR, NEGATIVE PEAK
DETECTOR, ADC MUX, -SAMPLE AND. HOLD,. ADC’s . (Low-Speed and High-Speed),
VOLTAGE REFERENCE, PEAK DETECTOR RESET, ADC CONTROL, SLOPE DETECTOR,
RAMP GENERATOR, and TRIGGER functional sections.

The operation of each section must be checked only after CAL ALL has been executed.

[INPUT MUX]
The INPUT MUX section switches the x1.111 AMP input of the AD block input section.

(1) Set the R3265/3271 as follows:

CENTERFREQ . ....... 1GHz
SPAN © oo OHz

RBW ......... D 3MHz
VBW o 3MHz

(2) Make sure that signals at pins 1, 15 and 16 of U1 are low. (VIN)
(8) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz

SPAN ............... 1Hz
RBW ............... 30Hz

(4) Make sure that signals are low at pins 1 and 15 of U1 but high at pin 16 of U1. (IF)

(5) Otherwise, the ADC CONTROL has failed.
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[POSITIVE/NEGATIVE PEAK DETECTOR] !

The following describes HIGH-SPEED POSITIVE PEAK DETECTOR 1. However, this
description can. also apply to. HIGH-SPEED POSITIVE. PEAK DETECTOR 2, LOW-SPEED
POSITIVE PEAK DETECTOR, and HIGH/LOW-SPEED NEGATIVE PEAK DETECTOR.
HIGH-SPEED POSITIVE PEAK DETECTOR 1 consists of the input amp, output buffer (U3),
detector diodes (D101, D2), hold capacitor (C20), and buffer FET (Q2) of the hold capacitor,
The total gain is equal to 1, and the output (appearing at pin 9 of U3) is fed back to pin 4 of US3.
' ‘The peak detector is reset by Q1.

(1) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN ............... OHz
RBW . .............. 3MHz
VBW ..., 3MHz
dBidiv .............. 10dB/div

(2) Perform Steps @ to ® and check the results. If these requirements are not satisfied, the
positive/negative peak detector may have failed. Check the detector in the sequence after
Step (3).

® The peak-to-peak noise width is approximately 2 Div in the Positive-Negative Detector
mode. Record the top and bottom signal level of the displayed noise waveforms.

@ Select the Positive Peak Detector mode.

@ Make sure that the noise width is approximately 1/3 Div p-p. Also, make sure that the
noise level is NOT GREATER than the top level of signal in the Positive-Negative
Detector mode. '

@ Select the Negative Peak Detector mode. Make sure that the noise width is
approximately 1/3 Div p-p. Also, make sure that the noise level is NOT SMALLER than
the bottom level of signal in the Positive-Negative Detector mode.

® Select the Sample Detector mode. Make sure that the noise level is between the top
and bottom signal levels in the Positive-Negative Detector mode.

(3) Connect cables to the CAL OUT and INPUT terminals at the front panel of R3265/3271. Set
the system as follows:

CENTERFREQ ........ 25 MHz
SPAN . .............. 0 Hz
Sweep time .......... 50 msec
DETECTOR MODE ..... Posi-Nega
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(4) Simultaneously monitor waveforms of signals appearing at pins 3 and 9 of U3 on the
oscilloscope.

(5) Gradually change the signal reference level from —10 dBm to +30 dBm at every 10 dBm,
and make sure that the voltage of signals at pins 3 and 9 of U3 changes to 2 volts to 1.2
volts at every 200 mV.

(6) If the output voltages (at pins 3 and 9 of U3) of the peak detector do not change, check the
reset pulse at pin 8 of U41. The reset pulse must be TTL negative and its width must be
approximately 500 nsec for every 71 ps.

(7) If the reset pulse is not output, the PEAK DETECTOR RESET or ADC CONTROL has failed.
It the reset pulse is output, check the gate of Q1. lts pulse must be positive and change
from —10 volts to + 15 volts.

(8) If the anode of D101 and cathode of D2 of the peak detector are short-circuited to each
other, the detector operates as the unity gain amp. This amp has the flat waveforms of
signals of pins 3 and 9 of U3. If the peak detector continues to operate' as the unity gain
amp, the D101, D2 and/or Q1 have failed.
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[ADC MUX]
The ADC MUX switches the signal input to the ADC.

(1) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN ............... OHz

RBW ............... 3MHz
VBW ... 3MHz

(2) Make sure that the signals appearing at pins 1, 8, 9 and 16 of U12 have the logic level as
defined on Table 6-23.

Table 6-23 ADC MUX Setup

Checkpoint
Pin 1 of U12 Pin 8 of U12 Pin 9 of U12 | Pin 16 of U12

Detector Mode

SAMPLE H
POSI
NEGA H

(8) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN ............... 1kHz
RBW ... ... .. ....... 30Hz

(4) Make sure that the signals at pins 1, 9 and 12 of U12 are high but the signal at pin 8 is low.
(FFT)

(6) Otherwise, the ADC CONTROL has failed.
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[SAMPLE AND HOLD]

The SAMPLE AND HOLD holds the input signal of LOW-SPEED ADC before the ADC starts,
* and it samples.the signal after AD conversion. .Check.the.normal operation in the following
steps.

(1) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN ............... OHz

DETECTOR MODE ..... SAMPLE

REFLEVEL .......... —70dBm '
SWEEP TIME ..... ~... 50msec

dB/idiv ... 2dB/div

(2) Do not enter any signal in the input terminals of R3265/3271. The noise will appear on the
entire’ screen of R3265/3271.

(3) Trigger the rise edge of signal appearing at pin 14 of U13 on the oscilloscope.

(4) Observe the waveforms of signal appearing at pin 7 of U13 on the oscilloscope. The
waveforms must be random noise, and its average level must be approximately +1.7V.
Make sure that the noise waveforms are flat on the oscilloscope when the HLD signal is
high.

(6) If the requirements of Steps (2) to (4) are not satisfied, the SAMPLE AND HOLD (U13)
and/or ADC CONTROL have failed.
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[ADC Configuration]

The ADC section switches the ADC and CONTROL circuits to each other according to the
SWEEP TIME and SPAN setup.

Table 6-24 SWEEP TIME and SPAN Setup Conditions

SWEEP TIME 1000 sec to 20 msec 19 msec to50 us
SPAN FULL SPAN~ZERO SPAN | ZERO SPAN
ADC RESOLUTION 16 BIT (U15) 8 BIT (U23)
DETECTOR MODE POSI-NEGA SAMPLE
POSI
NEGA
SAMPLE
SMH Yes (U13) ' No
TRIGGER MODE FREE RUN FREE RUN
LINE LINE
VIDEO VIDEO
TV-V TV-V
EXT TV-H
EXT

When the SWEEP TIME mode of 1000 sec to 20 msec (LOW-SPEED ADC) is selected, the
system consists of the S/H, 16-bit ADC, and DATA LATCH circuits. It is controlled by the AD
CONTROL circuit. :

Four inputs are controlled by the ADC MUX. They are POSITIVE PEAK DETECTOR,
NEGATIVE PEAK DETECTOR, SAMPLE DETECTOR, and FFT.

When the SWEEP TIME mode of 19 msec to 50 ps (HIGH-SPEED ADC) is selected, the system
consists of the 8-bit ADC, DATA LATCH, SRAM, 3-STATE BUS TRANSCEIVER, COUNTER,
and DATA SELECTOR. It is controlled by the AD CONTROL circuit.
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[ADC (LOW-SPEED, HIGH-SPEED)]

The 16-bit ADC (LOW-SPEED ADC) and 8-bit ADC (HIGH-SPEED ADC) are switched to each
other according to the specified sweep time. The following checks whether the ADC operates
normally or not. '

(1) Set the R3265/3271 as follows:

CENTER FREQ ........ 1GHz
SPAN ............... OHz
SWPTIME ........... 50msec

(2) Observe the signal of pin 20 (CLOCK) of U15 on the oscilloscope and check the 4 MHz TTL
signal level on the scope.

(3) Observe the signal of pin 1 (ADSTART) of U15 and éheck the negative pulse having the
width of approximately 500 nsec for every 71 ps.

(4) Make sure that signals at pins 21, 22, 24 and 32 of U15 are low but signals at pins 23 and
34 of U15 are high.

(5) If the requirements of Steps (2) to (4) are not satisfied, check the ADC CONTROL.

(6) Observe the signal of pin 38 (EOC) of U15 and check the negative pulse having the width of
approximately 1 us for every 71ps. If these waveforms are not observed, the U15 or ADC
CONTROL has failed.

(7) Observe the signal of pin 28 (REF) of U15 and check the +4.5V constant voltage. |f this
voltage is not output, check the VOLTAGE REFERENCE.

(8) Set the R3265/3271 as follows and check the HIGH-SPEED ADC operation.

CENTERFREQ ........ 1GHz
SPAN ............... OHz
SWPTIME ........... 10msec

(9) Observe the signal of pin 10 (CLK) of U23 on the oscilloscope and check the 70 kHz TTL
- level signal.

(10)Observe the signal of pin 1 (*ADACQ) of U24 and check the negative pulse having the width
of approximately 12 ms.

(11)If the specified waveforms are not observed in Steps (9) and (10), the ADC CONTROL has
failed.
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(12)Observe the signal of pin 15 (VRT) of U23 and check the +5 V constant voltage.
(13)Observe the signal of pin 19 (VRB) of U23 and check the +3 V constant voltage.

(14)If the specified voltage is not output in Steps (12) and (13), the VOLTAGE REFERENCE has
failed.
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[VOLTAGE REFERENCE]

The VOLTAGE REFERENCE circuit generates 6 types of voltages from the +86.3V reference
voltage of.U44 (DAC).

(1) Observe the signal of pin 24 of U44 and make sure that the voltage is within +6.3 +0.3V.
If not, the U44 has failed.

(2) Make sure that the voltage is +2V at pin 1 of U55, +4.5V at pin 7, —10V at pin 8, and
+10V at pin 14. If not, the U55 or the peripheral circuits have failed.

(8) Make sure that the voltage is +5V at the collector of Q13 and +3V at the collector of Q14.
If not, the Q13, Q14 or its peripheral circuits have failed.
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[PEAK DETECTOR RESET]

(1) Press the key of the R3265/3271 and set the parameters as follows:

CENTERFREQ ........ 25MHz
SPAN . .............. OHz
SWEEPTIME ......... 50msec
DETECTOR MODE ..... POSI-NEGA

(2) Make sure that the TTL negative signal appears
pulses are output every 71 us.

(8) Make sure that the TTL positive signal appears at
are output.

at SP1 (pin 9 of UB0) and the 500nsec

Z (pin 10 of UB0) and the 50msec pulses

(4) Make sure that signal at points SPL1 (pin 16 of U7) and SPL2 (pin 1 of U7) are as those
defined on Table 6-25. The signal TTL level must change as follows:

Table 6-25 PEAK DETECTOR Signal Levels

Check point
Detector SPL1 SPL2
mode
POSI-NEGA HIGH LOW
SAMPLE 71 ps pulse for every approx. 143 us | 71 ps pulse for every approx. 143 us

POSI PEAK | 71 us pulse for every approx. 143 us

71 us pulse for every approx. 143 us

NEGA PEAK 71 ps pulse for e\/ery approx. 143 us

71 ps pulse for every approx. 143 us

(5) If the requirements of Steps (2) to (4) are not satisfied, the ADC CONTROL circuit has

failed.
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[ADC CONTROL]

The ADC CONTROL circuit controls signal timing of all logic circuits of AD blocks such as PEAK
DETECTOR RESET, SAMPLE AND HOLD, and ADC. The following checks the normal
operation of ADC CONTROL circuit.

(1) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN ............... OHz
SWEEPTIME ......... 50msec

(2) Observe the signal of pin 20 (CLKO) of U43 on the oscilloscope and make sure that this is
the 20 MHz TTL level signal.

(3) Observe the signal of pin 4 (*STPAA) of U43 on the oscilloscope and make sure that this
signal is TTL high.

(4) Observe the signal of pin 19 (*RESET) of U43 on the oscilloscope and make sure that this
signal is TTL high.

(5) Observe the signal of pin 5 (*ADTRIG) of U43 on the oscilloscope and make éure that this
signal is the 500nsec wide negative pulses for every 71 ps. The sweep time is 700 msec.

(6) Observe the signal of pin 7 (4M) of U43 on the oscilloscope and make sure that this is the 4
MHz TTL level signal.

(7) Observe the signal of pin 63 (*BR) of U20 on the oscilloscope and make sure that this signal
is the 400 to 700-nsec wide negative pulses for every 71 ps.

(8) Observe the signal of pin 8 ("BGACK) of U20 on the oscilloscope and make sure that this
signal-is 1 ps wide negative pulses for every 71 ps.

(9) Observe the signal of pin 19 (*ADBG) of U20 on the oscilloscope and make sure that this
signal is the 500-nsec wide negative pulses for every 71 us.

(10)Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN ............... OHz
SWEEP TIME ......... 10msec

(11)Observe the signal of pin 20 (CLKO) of U43 on the oscilioscope and make sure that this is
the 14 MHz TTL level signal.
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{(12)Observe the signal of pin 6 (CLKA) of U43 on the oscilloscope and make sure that this is the
70 kHz TTL level signal.

(13)if the specified requirements are not satisfied .in-Steps-(2) to (12), the U43, U20, or U21 has
failed.
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[SLOPE DETECTOR]

The SLOPE DETECTOR selects the POSI DETECTOR or NEGA DETECTOR signals to be
converted from analog into digital form in the POSI-NEGA detector mode. The input signals are
detected by three comparators of U35, U36 and U85, and the next display detector is selected
by the U20 built-in circuit.

U36 compares the input signal with the signal after S/H stage. If the input signal is higher than _
- the signal after S/H, the POSI DETECTOR signal is selected for ADC. If the input signal is lower

than the signal after S/H, the NEGA DETECTOR signal is selected for ADC.

- U35 detects the input signal in the POSI DETECTOR output mode, and U85 detects the input in
the POSI DETECTOR pulse wave mode for correct pulse wave display.
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6.5 LOG A/D Section

[RAMP GENERATOR]

The 20 MHz reference clock is divided at the built-in counter of U43 (GATE ARRAY), the 14-bit
saw-tooth.wave. digital- patterns are generated, and -they- are converted into analog signals by
U44 (DAC). They are RAMP signals. U43 is used for Z signal generation and ADC control.

(1) Set the R3265/3271 as follows:

CENTERFREQ ........ 1GHz
SPAN .. ............. 0Hz
SWEEP MODE ........ 50msec

(2) Observe the signal of pin 4 (*STPAA) of U43 on the oscilloscope and make sure that this
signal is TTL high.

(3) Observe the signal of pin 19 (*RESET) of U43 on the oscilloscope and make sure that this
signal is TTL high.

(4) Observe the signal of pin 20 (CLKO) of U43 on the oscilloscope and make sure that this is
the 20 MHz TTL signal.

(6) Observe the signal of pin 17 of U43 on the oscilloscope and make sure that this signal has
the same waveforms as shown in Figure 6-10.

+7V —

oV —

-7V —

50 msec

Figure 6-10 Output Waveform of Signal at Pin 17 of U43
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6.5 LOG A/D Section

'(6) Observe the signal of pin 2 (RAMP) of J7 on the oscilloscope and make sure that this signal
has the same waveforms as shown in Figure 6-11.

OV e

€ @) ——|

50 msec

Figure 6-11 Output Waveform of Signal at Pin 2 of J7

(7) Observe the signal of pin 2 (Z) of U43 on the oscilloscope and make sure that this is the
TTL level signal during period ® of Step (6). Also, make sure that this signal is low during
other period.

(8) Change the SWEEP TIME to 100 msec and make sure that the sweep time is kept to 100
msec during period ® of Steps (5), (6) and (7). (The time of period ® varies in proportional
to the SWEEP TIME if it is within 1000 sec to 20 msec.)

(8) If the requirements defined in Steps (2) to (8) are not satisfied, the U43, U20 or U21 has
failed. '
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[TRIGGER]

The FREE RUN, LINE, VIDEO, or EXT trigger signal is selected by the built-in MUX of U43 and
U20 which have been provided for the LOW and HIGH-SPEED ADC. The TV-V trigger signal is
generated when the VIDEO signal is passed through the LPF. Also, the TV-H trigger signal is
generated when the VSYNC signal of the TV SYNC SEPARATOR (U53) is counted by the built-
in counter of U20, The LINE trigger signal is synchronized with the power frequency sent from
the power unit. The following checks the normal operation of TRIGGER circuit.

(1) Press the key of the R3265/3271 and set as follows:

TRIG ................. VIDEO

(2) Change the TRIGGER level by pressing the and keys.

(3) Measure the signal voltage at pin 5 of U49 and make sure that the TRIGGER LEVEL
changes at every 200mV step to +2V at the reference level on the screen or 0V at the
bottom of the screen. If not, the TRIGGER circuit or ADC CONTROL has failed.

(4) Observe the signal of pin 2 of U88 on the oscilloscope and make sure that this is the TTL-
level power frequency signal. If not, the TRIGGER circuit or power unit has failed.
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Figure 6-12 AD BLOCK DIAGRAM(1)
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Figure 6-13 AD BLOCK DIAGRAM(2)
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6.6 CPU Section

(1) Turn ihe power switch on. If the screen does not light and if the power supply is normal, the
CRT display. itself has failed or the signal cable between the CPU board and CRT display
has failed. Otherwise, the CPU board itself has failed.

(2)  Check the ROM’s. If one of them has failed, its error message given below may be output:
"ROM #1 (upper) is error!!" '
"ROM #1 (lower) is errorl!"
"ROM #2 (upper) is errori!"
"ROM #2 (lower) is errorl!"
The ROM chip has failed. Replace the U28, U29, U30, or U31 with a new one.

(3)  Check the RAM’s. If one of them has failed, its error message given below may be output:
"CPU RAM (xxxx) is erroril", xxxx
"BKUP RAM (xxxx) is error!!", xxxx
"BIT RAM (xxxx) is error!l", xxxx
The RAM chip has failed. Replace the RAM board with a new one.

CAUTION

If the fault board is replaced, the EEPROM data is changed. All system adjustment must be
repeated again.
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6.7 RF /O Section
6.7.1 START And MULTIBAND OFFSET DAC

The START And MULTIBAND OFFSET DAC operates only when two or more bands of
CENTER FREQUENQCY, START, and STOP setup modes or SPAN setup mode are selected
during frequency setup.

(1) Press the key of the R3265/3271 first, then press the , ,

|oHz| , [FREQ SPAN |, [2] and keys in this sequence.

(2) Connect the positive lead of DVM to pin 1 of U2, and connect the negative lead of DVM
to TP5 (GV). Make sure that the signal voltage at DVM is —5V.

(3) Press the , [E] and keys in this sequence, and make sure that the voltage at
DVM is —10V.

(4) If the measured voltages differ from those given in Steps @ and @, press the ,

-
BK SP
I SWEEP | gng 'MANUAL'keys first, then press the [SHFT | , 'ADDRESS' s [4]» [o]
| MODE swp |:] |_&DATA |

(Rl = L2 o

E‘ . E] E H and ! WE'TE ] keys in this sequence to check the following:
- _J
® +10V must appear at pin 15 of U3.

@ +5V must appear at pin 14 of U3.

@ TTL negative pulses must be output when pins 8 (WR) and 8 (CS) of U3 are
monitored on the oscilloscope and the data knob is being set on the front panel.

(5) If the signal voltage is abnormal at pin 8 (CS) of U3, check the U54 (74HC138).
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6.7.2 SPAN ATTENUATOR DAC

The SPAN ATTENUATOR DAC is used to attenuate sweep signals according to the specified
span. The signal level can be controlled from approximately.1/1 to 1/20.

(1) Press the key of R3265/3271 first, then press the 1], ,
, E and keys in this sequence.
_____ 1
]

r . r
SWEEP MANUAL H
(2) To select the MANUAL SWEEP mode, press the , ;L e j and :L Mowe tkeys in

this sequence.

(8) Connect the positive lead of DVM to pin 1 of U5, and connect the negative lead of DVM
to TP5 (GV).

(4) Adjust the data knob on the front panel so that the sweep marker comes to its start

position. Also, make sure that +2.44V appear at the DVM.

(5) If this value is abnormal, check the following:

® -5V must appear at pin 15 of U4.

@ Press the key.

The TTL negative pulses must appear at pins 9 (WR) and 8 of U4 on the oscilloscope

when the data knob is being adjusted.

(6) If the signal voltage is abnormal at pin 8 (CS) of U4, check the U53 (74HC138).
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6.7.3 SPAN ADJUSTMENT DAC

The SPAN ADJUSTMENT DAC is used to adjust the span accuracy and it has approx:mately
10% of adjustable range.

(1) Press the key of R3265/3271 first, then press the s L ,
. E and keys in this sequence.

(2) To select the MANUAL SWEEP mode, press the 'SVg%EEP; and 'LWS\“J;J;\LJ' keys in

this sequence.

(8) Connect the positive lead of DVM to pin 1 of UG, and connect the negative lead of DVM
to TP5 (GV).

(4) Adjust the data knob on the front panel so that the sweep marker comes to its start
position.
BKSP  pomee—m ————

o) Press he [ir], [ ], {%5E, (1], [o], 5], (1] [ [o], [ n [

keys in this sequence. Adjust the data knob on the front panel to change data between
"00" and "ff*. Then, make sure that the DVM measured value can be set between

OV and approximately —2.4V when the data is changed between "00" and "fi".

(6) If the measured value is abnormal, check the foliowing:
@® Approximately +2.4V must appear at pin 4 of U7.
@ The TTL negative pulses must appear at pins 15 (CS) and 16 (WR) of U7 on the

oscilloscope when the data knob is being adjusted.

(7) If the signal voltage is abnormal at pin 15 (CS) of U7, check the U54 (74HC138).
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6.7.4 Span Control Switches

(1) Table 6-26 lists the span switch setup.

Table 6-26 LIN SPAN

The LOG SPAN and LIN SPAN can be set during span adjustment. The YTO main coil, FM coil,
and VCO .signals .are.sweeped under control.of. analog.switches U8, U10, U16, U17, and U18
(DG201).

Pin No. uU10 uU1e U17_ U118

SPAN 1|8 |9f6|1]8|9l16|1|8|9|16]8|s9
4.01 GHz to Li{L{H{H{L|LlH{LIHIHIL]IHIH]TL
401 MHz to 4 GHz LiL|{H|H|L|L|H|H|H|H|L|IH|H]L
4041 MHzto 400 MHz | L [L{H|H{L|L|H{H|L|IHlLIH]lH]L
101 MHzto 40MHz | L |L|H|H|L|L{H|H|lHIH|LILIR]L
201 MHzto10MHz |L|L|{H|H|H[{H|{L|HIHI|H|ILIA|L!H
to2MHz | L {L{H|H|{H|H|L]|H|HIL|AlHIH]L

0 MHz LiL|H|H|H|H|LIHIHRL]a]|H]L

() The LOG SPAN can be set as follows:

The signal at pin 8 of U10 is set to high but the signal at pin 9 is set to low.

Table 6-27 lists the U8 signal setup.
Table 6-27 LOG SPAN

STOP FREQ: U8 Pin No.
STARTFREQ [ [ 5 1 9 16
10:1 H{-|L|H
100:1 Hi{-|H
1000:1 L|=|H]|H

U16, U17 and U18 can be set in the same way as when the STOP FREQ of LOG SPAN
is set according to the SPAN of Table 8-26.
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6.7.5

LOG SPAN OFFSET DAC

The LOG SPAN OFFSET DAC is the D/A converter for offset voltage adjustment of the Unti Log
circuit consisting of U9 and Q6 of the LOG SPAN.circuit. .The .DAC is controlied between "00"
and "“ff" of data sent from the CPU board.

(1)

()

(3)

(4)

Press the key of R3265/3271. Then, select the SINGLE SWEEP mode by

ressing the W 'SWEEP'and 'S'NG‘-E'ke s in this sequence.
p g - L_ODE 1 | SWI _j y q

Connect the positive lead of DVM to pin 7 of U8, and connect the negative lead

of it to TP5 (GV).

keys in this sequence. Then press the ! V(‘D’E:TE k key and adjust the data control to
change data from "00" tp "ff". If the mea;ar_e:j DVM value does not change to 0V
to — 10V, check the following:

@® +10V.must appear at pin 18 of U7.

@ +5V must appear at pin 17 of U7.

@ TTL negati\)e pulses must appear at pins 16 (WR) and 15 (CS) of U7 when

monitored on the oscilloscope and the data knob is being set on the front panel.

If the signal at pin 15 (CS) of U7 is abnormal in Substep @ of Step (3), check the U54
(74HC138)
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6.7.6 1/N ATTENUATOR DAC

The 1/N ATTENUATOR DAC is used for “1/n" signal attenuation in Harmonic Mixing Mode N
' when the. high-band mixer of the R3271 is used. When the. R3265 is used, all Band N values is
equal to 1 and the attenuation is fixed to 4000 divided by 4095.

(1) Press the key of R3265/3271 first, then press the (1] [ore],
» [2] and keys in this sequence.

(2) To select the MANUAL SWEEP mode, press the , 'L SV;%EEP: and LMgw;LJ' keys in

this sequence on the R3265/3271.

Also, adjust the data knob to set the sweep marker to its start position.

.(3) Connect the positive lead of DVM to pin 1 of U11, and connect the negative lead of
it to TP5 (GV). Make sure that the measured value at DVM is equal to the value of

each center frequency defined on Table 6-28.

Table 6-28 Measured Values of DVM

CENTER FREQ. | Measured Value of DVM N
2 GHz -—1.94V 1

6 GHz —-1.94V 1

10 GHz -0.97 V 2

18 GHz —~0.65V 3

25 GHz ~-0.47 V 4

(4) I the measured value at DVM does not match the definition of Table 6-28, press the

BKSP | ADDRESS | vz ] and | WRITE 1 kevs in
’I:"&DATA 1’ ! ONLY ! y

| Pkt A, 1
this sequence on the R3265/3271. Check the followmg:

@® +2.0V must appear at pin 15 of U12.

@ +5V must appear at pins 13 and 14 of U12.

@ TTL negative pulses must appear at pins 8 (CS) and 9 (WR) of U12 when
monitored on the oscilloscope and the data knob is being set on the front panel.

(5) If the signal voltage is abnormal at pin 8 (CS) of U12, check the U53 (74HC138).
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6.7.7 YTO MAIN COIL TUNE DAC

The YTO MAIN COIL TUNE DAC is the D/A converter and used for determination of current of
the YIG oscillator. It.is controlled by the CENTER.FREQ setup.

(1) Press the key on the R3265/3271 first, then press the , IE] s

[MHz] , [FREQ SPAN] E and keys in this sequence.

(2) Connect the positive lead of DVM to pin 6 of U20, and connect the negative lead of
it to TP15 (GV). Make sure that the measured voltage at DVM is —0.88V.

Then, press the s , l:] s I—i—] and @ keys in this sequence to be

sure the measured value at DVM is —9.87V.

: r A
(3) If the measured value at DVM differs from this definition, press the R :S%%ipj

———— L2

and |'SINGLE 1 keys in this sequence and check the following:
L_S_\Aip..l

@ +10V must appear at pin 15 of U19.

@ +5V must appear at pins 13 and 14 of U19.

@ TTL negative pulses must appear at pins 8 (CS) and 9 (WR) of U19 when
monitored on the oscilloscope and the data knob is being set on the front panel.

(4) If the signal voltage is abnormal at pin 8 (CS) of U19, check the U53 (74HC138).
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6.7.8 3.5 GHz TUNE ADJUSTMENT DAC

The 3.5 GHz TUNE ADJUSTMENT DAC is the D/A converter and used for adjustment of current
variation of the YTO MAIN COIL TUNE DAC. The-main coil tuning voltage can be attenuated.

(1) Press the key of the R3265/3271 first, then press the W s s
EI I—i—l [ore] IFREQ SPAN | » E and M [MHz] keys in this sequence.

Press the -W | SWEEP | fand 'S'NG‘-E'ke s in thlS sequence.
L uove 17 | swe 1 €Y a

Then, pressthe W [:I EA232$§SE,E3E,IEI,’E’EI, and

{ WRITE : keys in this sequence.
L ONLY

(2) Connect the positive lead of DVM to pin 1 of U22, and connect the negative lead of
it to TP15 (GV). '

(38) Make sure that the measured value at DVM changes from 0V to +9.42V when

the data is changed from "00" to "ff" using the data knob on the front panel.

(4) If the measured value at DVM does not change, check the following:
@® —9.42V must appear at pin 4 of U21.
.® TTL negative pulses must appear at pins 15 (CS) and 16 (WR) of U21 when
monitored on the oscilloscope and the data is being changed by the data knob on
the front panel. | ‘

If the signal voltage is abnormal at pin 15 (CS) of U21, check the U54 (74HC138).

6-65 : Oct 28/91




R3265/3271
SPECTRUM ANALYZER
"~ MAINTENANCE MANUAL

6.7 _RF 1/0 Section

6.7.9 0 GHz ADJUSTMENT DAC

The 0 GHz ADJUSTMENT DAG is the D/A converter which adjusts the YTO frequency to 4231
MHz when the CENTER FREQ is set to 0 MHz.

(1) Press the key of the R3265/3271 first, then press the , E ,

I SWEEP ] 1 S|NGLE 1
, et land ! o | I keys in this sequence.

sp
@) Press the [557], [, {401, [1], 5], &), [, [&], [, [ Eand'%z'ff =
i 4 )

keys in this sequence.

(3) Connect the positive lead of DVM to pin 7 of U22, and connect the negative lead of
it to TP15 (GV).
Make sure that the measured value at DVM changes from 0V to — 10V when

the data is changed from "00" to “ff" using the data knob on the front panel.

(4) If the measured value at DVM does not change, check the following:
® +10V must appear at pin 18 of U21.
@ +5V must appear at pin 17 of U21.
@ TTL negative pulses must appear at pins 15 (CS) and 16 (WR) of U21 when
monitored on the oscilloscope and the data is being set by the data knob on the

front panel.

(5) If the signal voltage is abnormal at pin 15 (CS) of U21, check the U54 (74HC138).
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6.7.10 YTO Main Coil Filter Driver

If the SPAN has been set to below 10 MHz, the YTO is set in the FM Coil Sweep mode. Insert
the capacitance across the coil to reduce the current.noise of the main coil.

(1) Press the key of the R3265/3271, and set as follows: [cenTeR FREG ”ZI [MHz | and

e[ ] [

(2) Connect the positive lead of DVM to the collector of Q7, and connect the negative lead

to TP15 (GV). Also, make sure that the voltage at DVM is approximately 0V.

3) Set , and make sure that the voltage at DVM is +15V.

(4) If not, perform the following substeps:
® Make sure that the signal at pin 5 of U63 is TTL high if FREQ SPAN is 10 MHz.
@ Make sure that the signal at pin 5 of U83 is TTL low if FREQ SPAN is 11 MHz.

; ; ; ’ ISWEEP 1 ! | SINGLE | !
(8) If the signal at pin 5 of U63 is abnormal, press the ! MODE ! yand swp |

keys in this sequence on the R3265/3271 to select the SINGLE SWEEP mode

Then, set [sHiFT| W |::| ' A:gzsfs 'IZ] @ EHE_I E’] El E and monitor the signal at

pin 3 of UB3 on an oscxlloscope.
Make sure that TTL negative pulses appear when the data knob is used on the front

panel.

(6) If the pulses are not output, check the U53 (74HC138).
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6.7.11 YTO PLL Circuit

The error voltage of the YTO PLL (Phase-Locked Loop) is entered in J8. Accurately set the first
local frequency by controlling the YTO FM Coil current.

(1) Press the key on the R3265/3271, and set as follows: [cenTer Freq HII {GHz|and

o] (5] (o] (][

{2) Monitor signals at pins 16 and 1 of U18 on the DVM or oscilioscope.

Make sure that they have the signal levels as defined on Table 6-29 when the span is.
adjusted.

Table 6-28 YTO PLL Control

u18
SPAN
Pin1 Pin16
500 MHz H L
501 MHz L H

(3) If the signal levels are incorrect, perform the following substeps:

T ul r 3
| SWEEP | 1SINGLE | P
@® Press the , | MoDE ! and Swp J,keys in this sequence to select the

—-———— L

SINGLE SWEEP mode.
F=-—==" 1
I

BK SP Fe===n
hen, olows: [ {11 s 1 [a] o) o] [ ) o] ) o |
L 4

______ J Lo
@ Monitor the signal at pin 19 of U61 on an oscilloscope, and make sure that TTL

negative pulses appear when the data knob is used on the front panel.

(4) If the pulses are abnormal, check the U53 (74HC138).
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6.7.12 RF Bias Control DAC

The RF Bias Control DAC is an 8-bit Quad D/A converter that controls the EXT MiX Bias,
Harmonic MiX Bias (R3271 only), and Band Gain.

. 9
(1) Press the key on the R3265/3271, and set as follows: W 'S%%ip }}S'SNV%E'

in this sequence to select the SINGLE SWEEP mode.

{(2) Check the Harmonic MIX Bias Adjustment D/A Converter as follows:

@ press e [ ][J1oe M I DD E

@ Connect the positive lead of DVM to pin 1 of U32, and connect the negatlve
lead to TP15 (GV). Make sure that the voltage changes from 0 to 10V on the

DVM when data is changed from "00" to "ff" with the data knob of the front panel.

(8) Check the EXT MIX Bias Adjustment DAC in the following procedure:

® setas folows: [ [} e ] o] (o] [ e[ [ e .

@ Connect the positive lead of DVI\—/I-tZ)-L;II:I 2 of U32, and connect the neg;:(-ive
lead to TP15 (GV). Make sure that the voltage changes from 0 to 10V on
the DVM when data is changed from "00" to "ff" with the data knob of the front
panel.

(4) Check the Band Gain Control DAC as follows: -

-1
1 ADDRESS | E E IZI az | WRITE 1
@ Set as follows: W l:IL &DATA 'IZ] .. H L ONLY }°

@ Connect the positive lead of DVM to pin 20 of U32, and connect the negative
lead to TP15 (GV). Make sure that the voltage changes from 0 to 10V on
the DVM when data is changed from "00" to "ff" with the data knob of the front

panel.

lADDRESS IIEE..E}H; WRITE | .
© Set as follows: m l:l &DATA !} z ONLY }°

Connect the positive lead of DVM to pin 19 of U32. Make sure that the voltage
changes from 0 to 10V on the DVM when data is changed from "00" to "ff"

with the data knob of the front panel.
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(5) If the value measured on the DVM does not change in Steps (2) to (4), check
the following:
@® Make sure that 10V appear at pin 4 of U32.
@ Make sure the TTL negative pulses appear at pin 15 of U32 when it is monitored on

the oscilloscope and when the data knobs are used on the front panel.

(6) If these pulses are not output at pin 15 (C5) of U32, check the V54 (74HC138).
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6.7.13 Slope Gain DAC

The Slope Gain DAC is a D/A converter for compensation of the frequency response of each
signal band. - The YTO Drive voltage is attenuated.and used for this DAC.

(1) Press the key on the R3265/3271, and set as follows: |START”E”WI;I ISTOP |
[e ][ 1le][ex] - oo e

Then, press the , fsh‘fé%ipi and 'Mgwp"“ keys in this sequence.

Adjust the sweep marker to locate on the stop line by using the data knob of the front

panel.

{ ADDRESS WRITE
(@) Setas otows: [sv][ ] o | o o] G ] ) el .
Connect the positive lead of DVM to pin 7 of U36, and connect the negative lead to
TP15 (GV).
Make sure that the voltage changes from 0 to approximately —5.5V on the DVM'

when data is changed from "00" to “ff" with the data knob of the front panel.

(3) I an invalid value is obtained in Step (2), check the following:
® Make sure that approximately +5.5V appear at pin 18 of U37.
@ Make sure that —15V appear at pin 17 of U37.
@ Make sure that TTL negative pulses appear at pins 15 (CS) and 16 (WR) of U37
when monitored on the oscilloscbpe and when the data knob is adjusted on

the front panel.

(4) If an invalid signals appear at pin 15 (C5), check the U54 (74HC138).
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6.7.14 Band Control Circuits

The Band Control Circuits generate signals so that the third converter selects an input when
each of Base Band Mixer, High-Band Mixer, and EXT Mixer has been set.

(1) Press the key on the R3265/3271, and set as follows: E]
[Hz| , [FREQ sPan | f1]|GHz] .

ree="3r-——"= q
(2) Press the ﬁ,“’iog? j {L“_"g‘,’;’é\'—‘j keys in this sequence.
Check signals at pins 1, 7, 8, and 14 of U31 using the DVM, and make sure that these
signals are the same as those defined on Table 6-30 when the center frequency is

changed. .
It is assumed that the EXT Mixer band has been set to and [E_xﬂ'a&j )

Table 6-30 Band Control (1)

CENTER FREQ , usi
(GHz) Pin1 | Pin7 | Pin8 | Pin14
1 —14V| —14Vv|—14aVv| +1aV
5 +14V | —14V | +14V | —14V
EXT MIX —14V| +14V|—-14V|-1av g

(3) If the voltages at each pin of U31 do not match the values of Table 6-30, check

the followings:

@ Make sure that signals at pins 2, 6, 9, and 13 of U31 match those defined on

Table 6-31.
Table 6-31 Band Control (2)
CENTER FREQ ust
(GHz) Pin2 | Pin6 | Ping | Pin13
1 H H H L
5 L H L H
EXT MIX H L H H

@ Make sure that the voltage at pin 3 of U31 is +2.3V.
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(4) If these voltages are incorrect (not equal to +2.3V), check the USO.

BK SP p——mem=m .
. { ADDRESS 1
(5) i they are correct, set as follows: ENeegininnaan
I WRITE |
1 [N .
L ONLY

Monitor the signal at pin 45 of U55 on the oscilloscope.

Make sure that the TTL negative pulses appear when the data knob is adjusted on the
front panel.

(6) If these pulses are incorrect at pin 45 of U55, check the U52 (74HC138).
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6.7.15

The preselector (YTF) is inserted in the high-band input (3.5 GHz or more) of the R3265/3271.

YTF Gain Adjustment DAC

The YTF Gain Adjustment D/A Converter is used to adjust the YTF timing sensitivity.

(1

()

(4)

Press the key on the R3265/3271, and set és follows: E| IE,
|aHz| , |FrEQ sPAN | IE] LHZ

Then ress the [MEN 'SWEEP' 'S'NGLE'ke s in this sequence to select the
P |. MODE and'sw_I y q

SINGLE SWEEP mode.

Set asfolows: (3] [ 150 ] o] o] [ [ ] (el (-
Connect the positive lead of the DVM to pin 1 of UB8, and connect the negative lead to
TP15 (GV).

Make sure that the voltage measured on the DVM changes from 0 to approximately
—8.3V when data is changed from "00" to “ff" using the data knob of the front .

panel.

If the voltage is incorrect, check the following:

@ Approx. +8.3V must appear at pin 4 of U37.

@ +5V must appear at pin 17 of U37.

@ TTL negative pulses must appear at pins 16 (WR) and 15 (CS) of U37 when they
are monitored on the oscilloscope and when data is set using the data knob of the

front panel.

If the voltage is incorrect at pin 15 (CS) of U37, check the U54 (74HC138).
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6.7.16 YTF Offset Adjustment DAC

The YTF Offset Adjustment D/A Converter adjusts the YTF tuning offset of the YTF Offset
Adjustment DAC.. It consists of the coarse and fine-adjustment DAC sections.

(1) Press the key on the R3265/3271, and set as follows: 'S&’éﬁp land

| [SINGLE 1 L

L SWP_ |

(2) Check the Coarse Offset Adjustment DAC as follows:

@® Set as follows: WD'?&E?:.EIE.E@H'%EE&!-

@ Connect the positive lead of the DVM to pin 1 of U43, and connect the negative
lead to TP15 (GV).
Make sure that the voltage measured on the DVM changes from 0 to approximately
— 10V when data is changed from "00" to “ff" using the data knob of the front

panel.

(8) Check the Fine Offset Adjustment DAC as follows:

Set as follows: - :] | ADDRESS nm E E} . E] B H | WRITE | .
® SHIFT ! &DATA Z ONEY_ ]

@ Connect the positive lead of the DVM to pin 7 of U43, and make sure that the
voltage measured on the DVM changes from 0 to — 10V when data is changed

"00" to "ff" using the data knob of the front panel.

(4) If the voltage is incorrect, check the following 3 points:
® +10V must appear at pin 4 of U42.
@ +5V must appear at pin 17 of U42.
<) T;FL negative pulses must appear at pins 16 (WR) and 15 (CS) of U42 when they
are monitored on the oscilloscope and when data is set using the data knob of the

front panel.

(6) If the pulses are incorrect at pin 15 (CS) of U42 check the U52 (74HC138).
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6.7.17 YTF 'Band Control Switches

The YTF sweep signals are multiplied by N-times for the High-Band MIX band of the R3271.
Also, the B3265 uses value N=1+ for the 7.5.to 8 GHz band, and the 842 MHz YTF tuning
frequency is controlled to be increased. They are executed by the U38 and U39 analog
switches.

(1) Press the key on the R3265/3271, and set as follows: EI
[aHz |, @EQSPAN[EIMHZI .

r ul r A
Then, press the - ISWEEP1 and ISINGLE} Kovs in this sequence.
fen.p {woe |27 swp § <Y d

(2) Change the center frequency and make sure that the control input of U38 and U39

switches maitches the one defined on Table 6-32.

Table 6-32 YTF Band Control

R3271 ONLY
CENTER FREQ u3s U39
(GHz) Pin1 Pin8 | Ping | Pini6 | Pin8 | Ping
0 H H H H H L
5 H H H L H H
10 L H H H H H
20 H H L H H H
25 H L H H H H
R3265 ONLY
CENTER FREQ u3s uss
(GHz) Pin1 | Pin8 | Ping | Pin16 | Pin8 | Ping
0 H | H H H H L
5 H L H H H H
8 H L H H L H

(3) If incorrect, check the UB0.
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r
I
|

(4) If the UBO is normal, check the U55 as follows:
WRITE |
ONLY }”

BK 8P p~==——-
@ Set as follows: l___] }L_Agaz_%ﬂ E’ IE] EI | on
Make sure that TTL negative pulses appear at pins 43 (WR) and 45 (CS) of Us5

when they are monitored on the oscilloscope and when data is changed using the

data knob of the front panel.

@ If the pulses are incorrect at pin 45 (CS) of U5, check the U52 (74HC138).
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6.7.18 YTF Noise Filter Circuit

The YTF Noise Filter Circuit inserts a capacitance across the YTF tuning coil to reduce the
tuning current noise-of the YTF when the span frequency-is 2 MHz or less.

(1) Press the key on the R3265/3271, and set as follows: |cenTer Freq HE] [are]

| FreQ sPan | E [MHz] .

(2) Make sure that — 15V appears at pin 2 of U69.

(3) Set as follows: E E] .

Make sure that the voltage is 0 V at pin 2 of U69.

(4) If the voltage is incorrect, make sure that the voltage at pin 2 of U67 is 0 V when the
FREQ SPAN'is 2 MHz and that the voltage is +5V when it is 2.1 MHz.

(5) If the voltage of UB7 is incorrect, check the U58 and U55. Check the U55 as follows:

| SWEEP 1 l SINGLE l H H
@ Press the ' MODE ! and Cswp keys in this sequence to select the

SINGLE SWEEP mode. T

Then, set as follows: [sHIT | |:] ' Azngfs {E] [o][e][2][o][o] ]! ] Vgﬁg{ : .

© Make sure that TTL negative pulses appear at pins 43 (WR) and 45 (CS) of Us5
when they are monitored on the oscilloscope and when data is changed using the

data knob of the front panel.

® If the pulses are incorrect at pin 45 (CS) of U55, check the U52 (74HG138).

6-78 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.7 _RF 1/Q Section

6.7.19 Frequency Ref Adjustment DAC

The Frequency Ref Adjustment D/A Converter adjusts the 10 MHz Frequency Reference
Oscillator, .and the.DAC output is sent to the STD.Block (WBG-32xxSTD).

r ul
(1) Press the key on the R3265/3271, and set as follows: , i- o j and

r=—--1 -
{SINGLE |
L SWP_, :
B SP ree o]
: ] 1 H I 1 .
(2) Set as follows I gogininininin By

(3) Connect the positive lead of the DVM to pin 7 of U72, and connect the negative lead to
TP15 (GV).
Make sure that the voltage measured on the DVM changes from 0 to =10V when data is

changed from "00" to "ff" using the data knob of the front panel.
(4) If the voltage measured on the DVM is incorrect, check the following:
@ +10V must appear at pin 18 of U71,
@ +5V must appear at pin 17 of U71,
@ TTL negative pulses must appear at pins 15 (CS) and 16 (WR) of U71 when they
are monitored on the oscilloscope and when data is set using the data knob of the

front panel.

(5) If the pulses are ihcorrect at pin 15 (CS) of U71, check the U54 (74HC138).
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6.7.20 RF Attenuator Driver

The Input Attenuator is set for a combination of 10 dB, 20 dB and 40 dB on the R3265, and it is
set for.a combination of 10 dB, 20 dB, 20 dB and.20 dB on the R3271 within the range of 0 to
70 dB at every 10 dB.

r r 1
] : SWEEP 11 SINGLE
(1) Press the key on the R3265/3371, and set as follows: [MENU]} SWEEP L

L dL———

r=—-=1 .
(2) Press the and 1 atT 1 keys, and make sure that the inputs to U57 and U66

match the ones defined on Table 6-33 when the INPUT ATTENUATOR value is
changed from 0 to 70 dB.

Table 6-33 Attenuator Setgp

R3265 ONLY
ATTEN- us7

UATOR (dB) | pin1 | Pin2 || Pin3 | Pina || Pins | Pins
0 L H L H L H
10 H L L H L H
20 L H H L L H
30 H L H L L H
40 L H L H H L
50 H L L H H L
60 L H H L H L
70 H L H L H L

R3271 ONLY

ATTEN- us7 Ues’

UATOR (dB) | pin1 | Pin2 | Pin3 | Pind | Pin5 | Pin6 | Pin6 | Pin2
0 L | H L H L H L H
10 H L L H L H L H
20 L H L H L H H L
30 H L L H L H H L
40 L H H L L H H L
50 H L H L L H H L
60 L H H L H L H L
70 H L H L H L H L
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(3) If the attenuator setup is incorrect, check the following:
f=~=="" 1
{

BK SP r———-9
. ADDRESS WRITE
® Set as folows: [er] [} 20 | ] o] [o] [2] [ [o] [ v
@ Make sure that TTL negative pulses appear at pins 43 (WR) and 45 (CS) of U55
when they are monitored on the oscilloscope and when data is set using the data

knob of the front panel.

(4) If the pulses are incorrect at pin 45 (CS) of U55, check the U52 (74HC138).
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Figure 6-14 RF /0 BLOCK DIAGRAM(1)

6- 82 | Oct 28/91




R3265/3271

SPECTR UM ANALYZER
MAINTENANCE MANUAL

6.7 RF I/Q Section
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Figure 6-15 RF /O BLOCK DIAGRAM(2)
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6.8 Synthesizer Section
6.8.1 Before Synthesizer Troubleshooting
The Synthesizer has the following 4 PLL’s:
L] YTO PLL
. Sampler PLL
e VHF PLL (including R1 PLL, R2 PLL, and Offset PLL)

. Reference PLL

YTO Sampler Vco
(C— (5 s00M
YTO IF
e Sam-
pler
PLL X2
1/N
1/8
""""""""""""" OffsetVeo 1 . -
VHF PLL
Ramp
Signal
1/N
()~—
400K Hz
R2 Vco
—/l— 400M Hz
Ramp
Signal R2
PLL /[ 1/N
@ | *  400MHz by the Reference PLL

4KHz or 400Hz

Figure 6-16 Synthesizer Block Diagram

6-84 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 Synthesizer Section

Figure 6-16 shows the simple Synthesizer block diagram. _

The Synthesizer generates the RF signals which are M times higher than the Sample VCO, and
it generates the YTO [F signals. Also, the VHF PLL signals divided by 8 is used for YTO lock.
The signals are swept by YTO, R1, and R2. They are switched by the signal span. The
detailed block diagrams are shown in Figures 6-22 and 6-23, respectively.

The following describes the possible unlocked causes. They are:

° First local unlocked
. Second local unlocked

° Third local uniocked
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Isolation procedure:

Select the SINGLE sweep mode.

Y !

The YTO set value is displayed. [ See the "Maintenance
------ Set value Mode" section.

Y

Measure the frequency of "1st
Lo out” of the front panel.
------ Measured frequency 1

l

easured frequency 1
= Set value?

| 1st local unlocked

Measure the frequency of
"421 MHz" of the rear panel.
------ Measured frequency 2

l

easure frequency 2

= 421.4205 MHz? 2nd local unlocked

See the "Second Local
Unlock" section.

Measure the frequency of
"21.4 MHz" of the rear panel.
------ Measured frequency 3

easure frequency 3
= 21.4205 MHz?

1 3rd local unlocked

See the "Third Local
Unlock" section.

As each local lock has been set,
the signal may be swept due to
IF, A/D, Log, CPU, or CRT
failure.
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Notes during frequency measurement:

° Use a spectrum analyzer if it is available to use.

frequency may reach 8 GHz maximum.

This is because the YTO oscillation

. When using a spectrum analyzer or counter, synchronize the R3265/3271 with the 10
MHz reference frequency.

° Turn off the "CAL CORR" option of the Calibration menu as much as possible. This is
because an error may occur between the set value and the measured value if this option
is on. Each set value is assumed to be used when this option is off.

(1) Maintenance mode

When starting the synthesizer troubleshooting, the user must select the Maintenance mode.

The following explains the Maintenance mode.

The Maintenance mode is selected only when the new version ROM has been installed.

To check it, hold down the and press the key.

- The ROM release date will be shown in the NOTE field of the screen. It must be July 9, 1991

or later.

The following explains the Maintenance mode of the Synthesizer Block.

Maintenance mode of Synthesizer Block:

Key Operation Screen Remarks
@ REF 0.0 dbe araa s A The Maintenance mode is
o : e selected.
o T T T T e ~
< 8 Hz n\g;
E] Ty
. L
SINTE
[e]LeIl=]le] <] 3
Fg% R TS T L T T T T A .
Vg: PRV NSV S S NS SOE SO SRR U SV bt
S§P e

58 us
CENTER € Hz

SPAX 1 Hz
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Key Operation Screen Remarks

@ REE 1.6 doa ME et Aniteoh The Maintenance mode of the
fm———— . Y1 At —— i i
M oYyNTHE | — o Synthesizer Block is selected.
L_TUNE | ROLLL FREQ « 4,000080 Wz KT
""" g ]
software key Ho e nive "B
30 kiz -;P:\M
su kHz : e Eﬁ'\""
" CENTER & Hz ‘ SPax @ H:‘
<) SAMP FREQ:
recc=o Sampler PLL oscillation
1 GENTER 1 .
tom——— : REE 0.9 dBa IR Sl tc i frequency
software key —TET— T ROLL1 FREQ:
! . _
* T A e seilation
- ‘ = L 2 requency
Desired center Y0 IF e U1T.416789 Mz |
frequency I\W ' ~ i YTO FREQ:
YTO PLL osciilation
frequency
- YTO IF:
s o YTO M:
*CeIER ¢ He SPAX 9 He Degree of sampler PLL
radio frequency
(Note: The set values during
Cal Off)
@ DIVIDE N:
----- 400 MHz division ratio of
Tho Dec 12 17:20:31 1991 Su@
i e 2 AT d At Brlek sampler PLL
L_ReQ J ; ({23 . )
software ke S S e T Np:
y 1 " Divider set value
—— "y (This value is converted
----------- into hexadecimal, format
~~~~~ and used as the set value
we of Address = 440220.)
5% itz b : Ns:
J i e e Divider set value
S T : P gThls value is converted
into hexadecimal format
and used as the set value
of Address =440260.)
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Key Operation "Screen Remarks

REF 8.9 dBm
1848/

ATT {9 d8

The Dec 12 17:20:36 1991 RoLlY
Arite B blank

ROLL2 FREQ:

ressoc e T b2 R2 PLL oscillation
----- ' SR FEL - 393 3100kt " frequency
software key UOFFSET FREQ = 473.200080 WHz Ry OFFSET FREQ:
: L2 I
(to return - Offset PLL oscillation
to Step A frequency
® ! i
) - Pl
i FILTER
e o
] | L T R T T S S TS S R
L_FREQ | st ]
CENIER ¢ Hz SPAN 8 Hz
REE £ din ATT 16 unmnm%ﬁ;ﬂ:&ﬂ e DIVIS_E'N: 0 of off PLL
fmm———— ] — e :
I OFFeet | m : . SI0E f vision ratio of offset
{_FREQ | § DIvIDE vy zj """"""""" requency

software key

113

3¢ kHz ;
ves i
30 khiz -
§ i

s b
CENTER @ Hz

SPAN @ Hz

Tho De 12 {7:20:41 1991 RILL2 DIVIDE N .
Peoso e AR ,.l” __ T Awie bt S EIVISlo:CratIO of R2 PLL
[ ] TR TV P
software key S biviof §0 s i e . Np: equency
‘xp : 11678 ] .
(to return ki ! £ Set value of address
to Step e (440100 or 440140)
RILL 2
® | e ©e [ Example:
. .2 If Np=11670 (decimal), it
| ROLL2 i :E?m PR T is "2a96" (HEX).
L_FREQ | 30 kiz | e The set value of address
R T —— T 440140 is "ff2d", and the
B o set value of address
440100 is "ff96".
Ns:
Set value of address
440020
The set value is "ffx7".
“x" is determined in the
different condition.
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Key Operation

Screen

Remarks

software key

Thu Dec 12 17:23:38 1931
REF 8.4 dBn Awrite B blank

nas
S P R NGE=T
' MID RANGE = 118
{ LOF RANGE = 78
[USER = 255

ATT 10 d8

13

30 kHz b
VBE

3t khiz ;-
S¥P i

d o5 L R
CENTER @ Hz SPAX & Hz

R TWE

UP RANGE:
Set value of R2 pretune
DAC ®
Address
MID RANGE:
Set value of R2 pretune
DAC ®
Address = 4400E0
LOW RANGE:
Set value of R2 pretune
DAC ©
Address = 4400C0
LINEAR:
Set value of R2 lamp gain
adjustment DAC
Address = 440340
Note:
The correction values
must be added to the UP
RANGE and LINEAR
values and used as the
set values.

= 440320

software key

(to return
to Step
®)

Tha Dec 12 17:24:67 1991

REF ¢.8 dBm Asrite Bblank
tds/ - - -

KalLER 1 1L\ H .

s' TP RNGETTTTII T
) D RANGE =
{LOF RANGE = 184 i

{ LINEAR =z H

ATT 10 48

REE
30 kHz -
3! kHz

::B

as -
CESTER ¢ He SPAN ? Hz

Rl TOE

UP RANGE:

Set value of R1 pretune
DAC ®
Address
MID RANGE:
Set value of R1 pretune
DAC®
Address = 4400A0
LOW RANGE:
Set value of R1 pretune
DAC ©
Address =
LINEAR:
Set value of R1 lamp gain
adjustment DAC
Address = 440350
Note:
The correction values
must be added to the UP
RANGE and LINEAR
values and used as the
set values.

= 440330

440080

appears. In the Maintenance mode of the syntheSIZer only the functions explained above are

effective.
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(@)

Setup for first local troubleshooting

Before starting the troubleshooting of 1/O board (BLL-017508X03), remove the screws from
both the.system and synthesizer board (BLS-017044, BLC-017046), and pull down the
synthesizer board 90 degrees (see Figure 6-24).

Before starting the troubleshooting of synthesizer board:

@
@

Remove all screws from the bottom cover where the I/O board exists.

Remove the screws from the synthesizer board and set the board in the same status as
shown in Figure 6-24.

Remove all screws from the synthesizer board at the top cover (where the /O board
exists) to allow easy troubleshooting of synthesizer board sides A and B.

Do not remove the screws from the top cover of the /O and synthesizer boards. Also, do not
remove the screws from the top cover of the synthesizer board attached to the system. This
is because the IO board has its GND terminal at the top cover of the synthesizer board.

CAUTION

3)
@

Notes during troubleshooting

Handle the synthesizer and I/O board components with care as they may be damaged by
the electrostatistics.

Use the HP-54006A-6GHz probe or equivalent one to measure the signal level on the
spectrum analyzer. If the HP-54006A-6GHz probe is used, the measured signal level is
approx. 20 dBm less than the actual level.

All of the set values indicated in the Maintenance mode are obtained during Cal Off.
(When the Maintenance mode is selected and the center value is set, the Cal Off set
values are forcibly set for each synthesizer.) If the calibration is ON, the first local value
is set so that the center shift of the 21.4 MHz IF filter is corrected. Therefore, this value
may differ from the one indicated in the Maintenance mode.
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6.8.2 Problems Due to Span
(1) Problems not associated with the span

The following explains the system when unlocked in all spans of all centers. The /O board
(BLL-017508X03) is also explained. The block diagram is shown in Figure 6-23. The
explanation is based on the foliowing flow.

® | /O board power supply

\
@ YTO TUNE (@) YTO TUNE DAC
L (b) 0 MHz ADJ
3.5 GHz ADJ
\
<) Lamp voltage (a) Start, Multi Band offset.

— (b) SPAN ATT

— (c) SPAN ADJ DAC

—— (d) N ATT

— (e) X10, X1, X0.1, X0.01 ATT

® /O board power supply

®  The /O board generates the reference voltage of the YTO and synthesizer. If the
voltage is fault, no waveforms appear at the center of the screen even when the
R3265/3271 is set to: '

®  Check the voltage at each test pin of I/O board shown in Figure 6-24.
Table 6-34 Voltages at Test Pin (/0O board)

Test Pin : Voltage
TP1 +14.5V
TP2 —-12V
TP3 +10V
TP4 +5V

. If they do not match the voltages of Table 6-34, check the power supply of the I/O
board. '
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@ YTO TUNE
If the YTO tuning has failed, check the following:
(@) YTO TUNE DAC (U18, U20)

® Set the R3265/3271 to ZERO SPAN mode, and monitor the voltage at pin 6 of
U20 with the following frequency:

Table 8-35 YTO TUNE DAC
Center Frequency Voltage at pin 6 of U20

0 Hz -0.88V

3.6 GHz —9.66 V

e [f the voltage matches the one defined on Table 6-35, the YTO TUNE DAC is
operating normally.

(b) 0 MHz ADJ and 3.5GHz ADJ boards '

To check the 0 MHz ADJ and 3.5 GHz ADJ boards, set as follows:

SPECTRUM ANALYZER (1st Local moniter)

R3265/3271
O 10MHz synchronous
INPUT
L /f Al . Q
1st Lo out L 4GHz to 8GHz J

Figure 6-17 OMHz, 3.5GHz ADJ
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Set the R3265/3271 to the ZERO SPAN to select the Maintenance mode, perform
the following procedure, and monitor the 1st Local status during this time.

| o
L_TUNE_ |
l Qst Lo monitor ) '

F=="=-"" T

1 PLL OFF 1 i

| I | ]
Set the SPAN to 10 MHz
and monitor it.

rFT===="

1 CENTER 1

[o] ]

.

I CENTER 1
| EE . -

Approx. 4.2314205 GHz

LIl s e]fx]

When this procedure is complete, the 0 MHz ADJ and 3.5 GHz ADJ boards have
been adjusted.
If no waveforms appear on the monitor spectrum analyzer, check the following:

Approx. 7.7314205 GHz

® If no waveforms appear during CF=0 Hz

Monitor the voltage at pin 7 of U22 of the /O board on the DVM.

the voltage at pin 7 of U22 and the "1st Lo out" frequency change as follows
when the data of 0 MHz ADJ is changed.

Table 6-36 0 MHz ADJ

Data of 0 MHz ADJ Voltage at pin' 7 of U22 “1st Lo out" frequency
00 (H) oV The frequency changes
to to approx. 280 MHz via’
ff (H) -10V 4.2314205 GHz.

If the voltage is incorrect at pin 7 of U22, check the U21 and U22.
If the voltage is correct at pin 7 of U22 but if the "1st Lo out" frequency does
not change approx. 280 MHz, check the U26 and Q11.
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® If no waveforms appear during CF=3.5GHz

Monitor the voltage at pin 1 of U22 of the I/0 board on the DVM.

sure that the voltage at pin 1 of U22 and the "1st Lo out" frequency change
as follows when the data of 3.5 GHz ADJ is changed. '

Table 6-37 3.5 GHz ADJ

Data of 3.5 GHz ADJ Voltage at pin 1 of U22 “1st Lo out" frequency
00 (H) ov The frequency changes
“to to approx. 280 MHz via
ff -10V 7.7314205 GHz.

If the voltage is incorrect at pin 1 of U22, check the U21 and U22.

If the voltage is correct at pin 1 of U22 but if the "1st Lo out" frequency
does not change approx. 280 MHz, check the U24 and Q10.

To release the Maintenance mode and return to the Normal mode,

@ Lamp voltage

Use the following procedure if the system is locked but the waveforms fail (Figure 6-18)
(when the SINGLE sweep mode is selected and the "1st Lo out" is monitored).

Waveforms similar to
ZEROSPAN

Y

Normal waveforms Waveforms are small
(SPAN = 1GHz) although RBW is not
changed.

> Waveforms are large.

Fault waveforms

Figure 6-18 Fault Waveforms
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Set the R3265/3271 as follows:

CF .o OHz
SPAN ............... 1GHz
SWEEP MODE ........ CONT SWEEP

The lamp waveforms of each part are shown in Figure 6-19. However, the output voltage may
have several percents of errors after the stage of pin 7 of U5 (SPAN ADJ OUT) due to the
different YTO tuning sensitivity. '

: . i ? | YTO Main Coil
g7 1Stant Stop Multi s gpaAN ATT | SPANADJ | /N ATT 1 YTOMain Coi
1Band off set i i H { Tune Driver
___________ e g 0 W P S BN
1 ] i 1 i
i 1 I I i
| 7oin | i i i
Block ! [\pm i 1 ! 7 : ! 3'\
. . o 1 U1 1 us 1 [@ 1 U 1 1 U24
diagram ; | ! | : 1 | =
E E Ua E u7 i U2 .
1
| DD ! e B
i : | i |
1 ( 1 1 1
] 1 1 ] 1
(] 1 i L 1
I ] 1 ) I I
(+5V} (+5V) | i i :
: o : (+1.22V)l (+1.02V): ::ﬁ
; T\ ' N l' ' /I""('”V?f};. .\ (+0.52V)
Lamp E E i """ i (-1Vv) i (-0.52V)
wave- i : (1.22V) 1 (102v s :
forms ! .o i I ',
~> (5V) 5V) | | : '
50ms : : : : :
i | ] 50 ns 1 |
i i ¥ 1 I
t | ] ] ] i
I ] ] 1 1
! ! ! ' i

Figure 6-19 Lamp Waveforms of Each Part

(a) Start Stop Muitiband Offset
If the output lamp voltage has failed at pin 7 of Ut although the normal lamp voltage
appears at J7, the U1, U2 or U3 operation may have failed.

(b) SPAN ATT _
If the output lamp voltage has failed at pin 1 of U5, the U5 or U4 may have failed.

(c) SPAN ADJ
If the output lamp voltage has failed at pin 7 of U5, check the U5, U6 and U7.

(d) 1NATT
If the output lamp voltage has failed at pin 1 of U11, check the U11 and U12.
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(e) X10, X1, X0.1, and X0.01 ATT’s
If the fault lamp voltage appears at pin 3 of U24 although the normal lamp voltage
appear at 1/N ATT OUT, check the following points.
First, check the U16 and U17 control pin values.

Table 6-38 X10, X1, X0.1, and X0.01 ATT’s

Span ui16 u17
9pin | 8pin | 1pin | 18pin | 1pin | 16pin | 9pin | 8pin
40 GHz>S8PAN>4 GHz 0 1 0 0 1 1 0 1
4 GHz = SPAN>400 MHz : 1 0 0 1 1 1 0 1
400 MHz=SPAN>40 MHz 1 0 1 1 0 1 0 1
40 MHz= SPAN>10 MHz 1 0 1 1 1 0 -0 1
10 MHz= SPAN>2 MHz 0 1 0 1 1 1 0 1
2 MHz= SPAN>400 kHz 0 1 0 1 1 1 1 0
400 kHz= SPAN>50 kHz 0 1 1 1 0 1 1 0
50 kHz=SPAN>2 kHz 0 1 0 1 1 1 1 0
2 kHz= SPAN >ZERO 0 1 1 1 0 1 1 0
ZERO 0 1 1 0 1 1 0 1

If the signals defined on Table 6-38 appear at the control pins and if the fault lamp
voltage appears at pin 3 of U24, the U16 operation may have failed.

(2) Problem in 500 MHz 2 SPAN > 10 MHz

It is assumed that the YTO ADJ (0 MHz, 3.6 GHz) has been used, the Samplef PLL and VHF
PLL have been locked, but the YTO PLL are unlocked. The explanation is based on the
following control flow.

@ | YTO PLL of Synthesizer Board

Y
@ FM Coil Driver
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YTO PLL of Synthesizer Board

Change the YTO frequency in the Maintenance mode and make sure that the Phase
Detector of the YTO. PLL operates normally. For. details, see the "Unlocked YTO PLL"
section. '

. FM Coil Driver

After the YTO PLL of the synthesizer board has been checked, check the FM Coil Driver
in the following procedure.

Unplug the connector from J8 of the I/O board, and plug the DC standard connector into
it. Set the R3265/3271 as follows:

CF i OMHz
SPAN ............... 20MHz
SWEEP MODE ........ SINGLE

Monitor the YTO oscillation frequency from the "1st Lo out" of the front panell
Set the DC standard output voltage to +13V or —13V, and make sure that the voltage
and frequency of each part match the ones defined on Table 6-39.

Table 6-33 FM Coil Driver

u30 U18 u28 YTO frequency

DCStandard | &G0 | 44pin | 6pin | of 1st LO OUT-
+13V +8.95V | +9.8V —9.8V | Approx. 4.26GHz
-13V -99V | -98YV +9.8V | Approx. 4.2GHz

' Also, make sure that the following signals appear at the U18 control pins.

Pint1 ... .......... High
Png8 ............... High
Pini6 .............. Low
Pin9 ............... Low

If the voltage differs from the definition, troubleshoot its section. If the voltage is the
same but the frequency differs, the U29, Q12 or YTO operation may have failed.

The signal path of the lamp voltage is the same as that described in the "Problems not
associated with the span” section. .

See the operation principle of /O board although the various D/A set values are different.
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(3) Problemsin 10 MHz 2 SPAN > 2 MHz

In this span, the signal path during YTO PLL lock is the same as for 500 MHz = SPAN > 10
MHz, except that the.filter (R75,.C31) is inserted .in the Main Tune section and that the signal is
swept using the FM Coil.

The explanation is based on the following control fiow:

@ YTO Main Coil Filter

A
@ Lamp signals

@ YTO Main Coil Filter

The following compares the waveforms when the signals are passed through the YTO
Main Coil Filter and when they are not passed.

Toe Dec 10 21:82:11 199 B 42 Tue Dec 19 21:91:30
REF -22.9 don ATT 18 dB Ablak B_yrite kit -22.3 dos AT a8 Ablaih 3?3 siz
T RITE — :
WARKER Co RITE
- ; ey’ 2 LB - ; MARKER | T
: o == . e s dh
3 kEz : — : e 3 Xz S — :
B :
¥X LD
B ;
6 :
ik : B -
E.gikHz Bt L ad L ) T L :muLIZE i
B ; CEERRELE (1 0 T
S R bt | v ! T
380 ms — : : : ; Pt ;
(ENTER @ Fz SPAN 2,10 Wz CENTER ¢ Hz SPAX 2,10 WHz
When the filter is ON When the filter is OFF

If the waveforms appear as if the filter is OFF, troubleshoot in the following procedure:

®  Make sure that approx. +5V is entered in pin 2 of R72 and that approx.'0.7V appear
at pin 2 of Q7.

. If they are correct and if the waveforms are distorted, the K1 may have failed.

If the waveform response is delayed when the SPAN mode is changed from “"SPAN >
10 MHz" to "10 MHz =SPAM > 2 MHz", make sure that the voltage at pin 2 of R66 is
roughly equal to the voltage at pin 1 of R75. If not, check the U23, Q8, and Q9.
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@ Lamp signals
Set the R3265/3271 as follows:
CF .. .. OMHz
SPAN ............... 10MHz
SWEEP MODE ........ CONT
Also, make sure that the U18 control pins have been set as follows:
Table 6-40 Voltage Setup at U18 Control Pins
Pin No. of U18 Voltage
1 pin 5V
8 pin ov
9 pin 5V
16 pin ov
Make sure that the lamp voltages are as follows:
; U18
Block  |From e
diagram |1/N ATTC O J22
PLL voltage
(+1V) | — (+1.45V)
1
Lamp / l | / I i
wave- . Y b— ;
forms : P (V)
o e = ] ]
§Waiting gsweep : ...................... (-1.85V)
‘Hard-  © i i
ware ;
1

Figure 6-20 Lamp Waveforms of U18 and U28

The lamp voltage at pin 6 of U28 are not at the OV center position because the PLL
voltage has been offset. , '

" If the lamp voltage does not match Figure 6-20, check the'U18 and U28.
If the lamp voltage has failed at pin 7 of U18, perform troubleshooting by referring to ltem
@ of the "Problems not associated with the span” section.
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Problems if SPAN is less than 2 MHz

The following expl’ains various problems in the sweep span of R1 PLL (2 MHz = SPAN > 50
kHz) and sweep span of R2 PLL (50 kHz = SPAN > 200 Hz).

) SWEEP (a) Lamp voltage from /O
board (BLL-017508X03)
— (b) Polarity inversion/non-
inversion section
— (c) 1/N ATT section -
— (d) Gain correction section

\

@ SPAN >2MHz : locked (@) YTO PLL
SPAN=2MHz : unlocked (b) Sampler PLL
(c) VHF PLL

The following explains the sweep failure below 2 MHz and lock failure. If the sweep fails if
- SPAN > 2 MHz, see the "Problems if SPAN>10 MHz" section or "Problems if- 10 MHz =

SPAN > 2 MHz" section.

If the lock fails if SPAN > 2 MHz, see the "Unlock PLL" section.

Also, if the failure is detected in the Digital IF mode, see the "Unlocked PLL" section or refer to

the Maintenance Manual of the IF board (BLS-017025).

@

SWEEP

If the desired frequency is locked (if the signal sweep is stopped in the SINGLE sweep
mode, check its lock) and if the signal sweep fails for SPAN = 2 MHz although the
sweep for SPAN = 2.01 MHz is normal, check the following points.

Set the R3265/3271 as follows:

CF ...... SEITI I P OMHz
SWEEP MODE ........ CONT SWEEP

The span is shown in Table 6-41. In other cvases, it must be set to "AUTO". The
voltages of Table 6-41 may differ from each other for the R3265/3271. They vary
according to the difference of this system. The voltage at pin 7 of U14 may differ.
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Table 6-41 Waveforms and Voltages if SPAN = 2 MHz

; Polarit i i Gain in
4 pin Y |7 pin 1 pin 7 pin
INV/Non- VN ATT >| Correction
INV section {U12) U14
Span
i : 1
, No sweep Sweep i E S
e ' 1 |
: 150 ms @
Lamp @ I E @! @ ¢
wave- 1 _» """ !
forms | ) '>: .
] | /L. :
H /| o) o= ()] 50 mi
! o ! 50ms ! ' Y...b)
t 50 ms i | e
SPAN = +1.83V 1 +18V | 40525V | +1.2V
[] i ]
2MHz -1.83V ! -1.83V ! ~0.525 V ! -1.2V
SPAN = +3.6V 5 +3.6V | 495 mV | +240mV
i [] 1
400KHz -3.6V ! -36V ! -95 mV ! -240 mV
(,,
N
6-102 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 Synthesizer Section

The following shows the waveforms and voltages if SPAN < 50 kHz.

Table 6-42 Waveforms and Voltages if SPAN = 50 kHz

Circuit J3(BLS-017044) U104 U11, U12 u10, U14
i Polarit ; ] Gain .
4 pin Y |7 pin 7 pin 1 pin
O > INV/Non- > VNATT > Correction
INV section U12) U14
Span
B : T
i 1 1
] ] 1
: : : ..... (a)
'Lamp ' ; i
wave- ' i '
forms ' ! !
| i | (0)
1 1 ] .
1 1 ¥
) ] I
] 1 1
1 ! i
SPAN= [a +1.8V E +1.8V i +0.52V E +0.8V
1 ] 1
50KHz |p -1.8V : -1.8V ! -0.52V : -0.8V
SPAN= |a +1.8V E +1.8V i +0.52 V f +0.8V
1 ] []
20KHz |p -1.8V ! -18V ! -052V : -08V
SPAN= |a| . +1.8V ] +1.8V f +48 mV f +78'mV
1 1 ]
2KHz b -1.8V ' -1.8V ' - 48 mV ! -78 mV
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If the 1/1 divider is used in the YTO PLL loop (that is, bit 7 of address 440160 is high),
the voltage (p-p) at pin 4 of J3 is doubled. However, if 400 kHz = SPAN > 50 kHz, the
voltage at pin 4 of J3 remains unchanged. The voltage (p-p) of 1/N ATT QUT (at pin 1 of
U12) is doubled.

(a) If the lamp voltage has failed at pin 4 of J3

e Check the cable continuity and shortcircuit of the cable between J9 of /O board
(BLL-017508X03) and synthesizer board (BLS-017044).

® If the cable is normal, troubleshoot the I/O board (BLL-017508X03).
(b) If the voltage has failed at the POLARITY INV/Non-INV section

® Check the U104 and U151 operations.

Pin 16 of U151 Polarity
High Not inverted
Low Inverted

(c) If the output voltage has failed at 1/N ATT section

e Check the U11, U151, and U12 operations.
. For the control signals of each span, see the 1/N ATT section of the lamp
voltage of "each PLL control”.

(d) If the output voltage has failed at the Gain Correction section

The voltage of this section may slightly vary according to the R1VCO and R2VCO
characteristics. Perform the following procedure to check the U10 and U14
operations.

Set the R3265/3271 as follows:

CF OMHz
SPAN ............... 2MHz
SWEEP MODE ........ MANUAL

Move the marker to the leftmost end of the screen using the step key! Select the
Debug mode, and write data "ff80" in address 440350.

If the voltage at pin 7 of U14 is 2 times larger than the voltage at pin 1 of U12, the
Gain Correction section is normal during R1VCO sweep span (2 MHz = SPAN >
50 kHz).

Then, set the R3265/3271 as follows:

CF .. OMHz
SPAN ... ... ... 2MHz

SWEEP MODE .. ...... MANUAL
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Move the marker to the leftmost end of the screen using the step key. Then, select the Debug
mode and write data "ff80" in address 440340.

If the voltage at pin 1 of U14 is 2 times larger than the voltage at pin 7 of U12, the Gain
Correction section is normal during R2VCO sweep span (50 kHz = SPAN > 200 Hz).

If the span accuracy failure still exists, check the R1VCO and R2VCO. Also, check the pretune
and linealizer sections. ‘

@  If the PLL is locked during SPAN = 2.01 MHz but unlocked during SPAN = 2 MHz

' The PLL setup difference must be found for SPAN > 2 MHz and for SPAN =< 2 MHz.
See the "each PLL control" section.

(@) YTO PLL

The YTO PLL has the loop filter whose span changes as shown on Table 6-43.
Table 6-43 YTO PLL Loop Filter

Span Loop Filter
SPAN > 2 MHz MID

2 MHz= SPAN >200 kHz NARROW
» 200 kHz= SPAN WIDE

It is very few that the PLL is locked during SPAN > 2 MHz due to YTO PLL failure
but it is unlocked during SPAN = 2 MHz.

If the PLL is normal during SPAN > 200 kHz but if waveforms on the screen are
deformed (as if the noise exists) during SPAN = 200 kHz, check the following:

® Make sure that the FM Coil Driver (U30, U28, U29, Q12, and Q3) of the I/O
board (BLL-017508X03) is not oscillating.

® Check whether the YTO PLL filter is switched according to the specific span or
not.

{b) Sampler PLL

For the Sampler PLL, the loop filter changes in the span shown on Table 6-44.

Table 6-44 Loop Filter of Sampler PLL

Span Loop Filter
SPAN > 2 MHz WIDE
160 kHz <SPAN=2 MHz MID
SPAN= 160 kHz WIDE
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(©)

If noise appear on the waveforms at the boundary of SPAN = 160 kHz

® Make sure that the filter of Sampler PLL is switched according to the specific
span.

® Make sure that the Sampler VCO has been adjusted correctly.
VHF PLL

There is no control line where the R2 PLL and Offset PLL vary during SPAN > 2
MHz or SPAN = 2 MHz. ,

If the PLL is unlocked during 2 MHz = SPAN > 50 Hz only, the pretune voltage of
R1 PLL may have failed. Also, if the PLL is locked during SPAN > 2 kHz but it is
unlocked during SPAN = 2 kHz, check the Reference Frequency section (U152,
U153, U31) of R2 PLL.
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6.8.3 Unlocked PLL

This section explains the troubleshooting to be used if each oscillator operates at the frequency
different from the set value although no signal is swept (zero span in SINGLE sweep mode).

Use a spectrum analyzer (covering up to 8 GHz, if any) and the probe. (The R3265/3271 must
be synchronized with the 10 MHz signals). This explanation refers to Figure 6-22.

The following lists the measuring points of each PLL oscillation frequency.

YTOPLL .............. .... 1stLO OUT of the front panel

Sampler PLL ................ P2 of Sampler Synthesizer Block of Figure 6-22
RIPLL ... R1 TST of R1 Synthesizer Block of Figure 6-22
R2PLL ... R2 TST of R2 Synthesizer Block of Figure 6-22
OffsetPLL ................. P12 of Offset Synthesizer Block of Figure 6-22

Measure signals at J2 to J8 of synthesizer board of Figure 6-24 for the Reference PLL. As the
signal cables are been connected to these connectors, they must be unplugged before
measurement. Table 6-45 provides the affects on the set frequency and signal level of each
connector when it is unplugged.

Table 6-45 Each Connector of Reference PLL

J No. of Synt. .
Board of Fig, 6-24 Set Frequency Signal Level Results when unplugged

J2 200 MHz +2 dBm The 2nd PLL is unlocked.

3 400 MHz +3 dBm \

J4 400 MHz +3 dBm 3rd PLL is unlocked.

J5 25 MHz +1 dBm Waveforms disappear during
RBW = 100 kHz.

J6 25 MHz —10dBm to . | The output disappears at. CAL

—30 dBm OUT of front panel.

J7 80 MHz +1 dBm The CPU does not operate.

J8 ' The Reference PLL is
unlocked.

No cable is connected to J3. (If the cable connected to J4 is plugged into J3, no operational
problem occurs.)

The 10 MHz signals are entered in J8 from the 10MSTD (BLB-017041) board.

The above listed measurement must be performed when all PLL’s are locked (after the signal
has been swept in the SINGLE sweep mode). If the measured frequency differs from the set
frequency (see the "Maintenance mode" section), troubleshoot this PLL.
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CAUTION

It is assumed that the set frequency of each PLL and the M-time set value of Sampler
PLL are known during PLL troubleshooting. For details, see the "Maintenance mode"
section.

It is assumed that the PLL has been locked during troubleshooting of this section. Select
the SINGLE sweep mode unless otherwise noted.

Start troubleshooting only after the correct YTO adjustment has been checked. (For
details, see the YTO TUNE item of "Problems not associated with the span” section.)

(1)

Unlock Reference PLL

The Reference PLL receives 10 MHz signals from the 10MSTD and locks the 200 MHz VCXO.
The 200 MHz signals are used by the 2nd PLL. This 200 MHz signals are doubled and the
resuitant 400 MHz signals are used by the 3rd PLL, Sampler PLL, and VHF PLL.

The 25 MHz signals are generated from 400 MHz signals divided by 1/16. They are sent to the
IF board (BLS-017025), CAL OUT and others. The 80 MHz signals are generated from 400
MHz signals divided by 1/5. They are sent to the CPU board (BLS-017500). ’

As the Reference PLL is associated with a large number of boards and blocks, the unlocked
PLL affects on many points.

The description is based on the following control flow (see Figure 6-22).

©) 200 MHz VCXO check
Y
@ 400 MHz check
A
() 25 MHz check
Y
@ 80 MHz check
Y
® 10 MHz check I (a) Input section
{b) 10 MHz input detector
‘ 1
@ Phase Detector check
@ Abnormal Oscillation

6-108 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 _Synthesizer Section

200MHz VCXO Check

The signal having approx. 200 MHz frequency at +2 dBm level is output at pin 2 of 200
MHz VCXO. If the signal having approx. 200 MHz frequency at +10 dBm level or more
is not output at pin 1 of L7, check the Q1 and Q3.

400MHz Check

The signal having approx. 400 MHz frequency at approx. 0 dBm level is. output at pin 1 of
FL1. If not, check the L7, L8, D1, and D2.

If the normal signals is output at pin 1 of FL1 but if the signal having approx. 400 MHz
frequency at —5 dBm level is not output at pins 4, 5, 6, and 9, check the Q10, Q8, Q8,
- Q8, and Q5. '

25MHz Check

If the 256 MHz output signal level (at J5 of Figure 6-24) is —2 dBm or less although the
Reference PLL is locked, check the U8, U9, and U10.

The 400 MHz input signal level into U8 is approx. 0 dBm.

80MHz Check _

If the 80 MHz output signal level (at J7 of Figure 6-24) is —2 dBm or less although the
Reference PLL is locked, check the U3 and U4. The 400 MHz input signal level of U3 is
approx. +4 dBm.

If the voltage at pin 14 of U3 is not equal to approx. 3.5V, the U3 may have failed.

10MHz Check

(a) Input section
If the TTL level signal is not output at pin 1 of U14 although the signal having the 10
MHz frequency at —2 dBm level is output at pin 18, check the U13, FL5, Q15, and
Q1e.
If the signal at —2 dBm level or more is not output at pin 18, check the continuity
and shortcircuit of the cable connected from the 120MHz STD or 10MHz STD.

(b) 10 MHz input detector A
If the TTL level signal having the 10 MHz frequency is not output at pin 11 of U15
although it is output at pin 1 of U14, check the U14, D3, C93, and U15.
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® Phase Detector Check
Send an output of Signal Generator to J8 of Figure 6-24.
Set the Signal Generator as follows:

If the TTL level signals having 10 MHz frequency are not output at pin 1 of U16, check
the U3, U5, and U6.

When the normal signals appear at pin 1 of U16, change the frequency of Signal
Generator and make sure that the voltage at pin 1 of 200 MHz VCXO changes as shown
on Table 6-46.

Table 6-46 Voltage at Pin 1 of 200 MHz VCXO

SG Frequency Voltage at Pin 1 of 200 MHz VCXO
10.1 MHz . +13 V
9.9 MHz -13V

If the voltage is not switched, check the U186, U15, and Q17 to Q20.

@  Abnormal Oscillation
If the 200 MHz VCXO still oscillates abnormally or if its oscillation is stopped, replace the
200 MHz VCXO.

(2) Unlocked YTO PLL

Use the troubleshooting procedure of this section if the measured oscillation frequencies of
Reference PLL, Sampler PLL, and VHF PLL are the same as their set values (during Zero
Span or SINGLE sweep mode), but the measured oscillation frequency of YTO PLL differs from
its set vaiue.

If a PLL other than YTO PLL is unlocked, troubleshoot it first.

The YTO PLL receives the M-time RF signals of Sampler PLL oscillation frequency and the
YTO oscillation frequency, generates the YTO IF signals, and locks the PLL using this YTO IF
and R1 VCO oscillation frequencies. See the Synthesizer Block of Figure 6-22. '

The explanation of this section is based on the following control flow.
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@ YTO IF check (@) 1st Sampler input
(b) 1st Sampler output
(c) YTO IF AMP
(d) YTO IF AMP
(e) YTO IF Divider
: Y
@ Reference PLL check — T (a) Divider input
{=R1 VCO divided by 8) —~ (b) Divider
Y
<) Phase Detector check T (a) Polarity converter
(b) P/D section
1
@ Sample and Hold check — T (a) Sample and Hold IC
(b) SW8
® YTO IF signal level check
CAUTION

The YTO adjustment means the selection of Maintenance mode and adjustment of YTO
TUNE. Do not write the adjusting value in the ROM during troubleshooting. For details, see
the "YTO TUNE" paragraph of "Problems not associated with span” section.

(@)

(b)

1st Sampler (THD-295) input

Make sure that the YTO signal of approx.
ISO AMP to the 1st Sampler.

—10 dBm level is sent from the 1st

If it is not approx. —10 dBm, check the 1st ISO AMP or check the cable

conductivity or shortcircuit.

1st Sampler (THD-295) output

Connect a spectrum analyzer to the "1st LO OUT" terminal of the front panel,

and monitor the YTO oscillation frequency.

Select the Maintenance mode, press the

Cvro Vg P )
i I | I
LTUNE | and OFF !

H keys, and
——— -] | e |

adjust the set value of YTO oscillation frequency within +2 MHz by observing

the spectrum analyzer connected to the "1

6-111

st LO OUT™.
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(0

(d)

(e)

® On the spectrum analyzer, make sure that the signals having the frequency
similar to the YTO IF set value (within + several MHz) at approx. —30 dBm
level are output at pin 22.

® If approx. —30 dBm signals are not output, the 1st Sampler may have failed.
YTO IF AMP
® Set the YTO in the same conditions as Step (b) and perform troubleshooting.

® Make sure that the signals having the frequency (within * several MHz) similar
to the YTO IF at the ECL level appears at pin 6 of U86.

® If the normal voltage is not entered, measure the voltage at pin 3-of U168. It
must be approx. +5V.

YTO IF AMP

If the signal is not approx. +5V, check the Q105. If it is approx. +5V but the
normal signal is not entered in pin 6 of U8B, the YTO IF AMP of U168, U83, or U84
may have failed.

YTO IF Divider

® Set the YTO in the same conditions as Step (b) and perform troubleshooting.
Table 6-47 Signal Frequency at Pin 2 of U165
Pin 13 of U165 Signal Frequency at Pin 2 of U165
High Same as YTO IF
Low Same as YTO IF divided by 2

® Make sure that the U165 functions as defined on Table 6-47. If not, check the

U86 and U165.

@ Reference PLL check (=R1 VCO divided by 8)

(a)

Divider input

® Make sure that the signal having the R1 PLL set frequency at — 10 dBm or more
level appears at pin 11.

® If the signal level is too low or no signal appears, monitor the signal at pin 13 of
R1 Synthesizer block. If the fault recurs, check the R1 PLL. If incorrect, check
the shielded jumpers connected from pin 13 to pin 11 for their shortcircuit or
open.
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(b) Divider

® Make sure that the ECL level signal having the R1 PLL set frequency divided by
8 is output at pin 2 of U88. If not,~check the divider of U87 and U88.

@ Phase Detector check

Set the R3265/3271 and monitor SPA in the same status as that used in substep (b) of
Step @.

(a) Polarity converter |
Assume that signal A (R1/8) is entered in pin 5 of U79 and that signal B (YTO IF
divided by 2 or YTO IF) is entered in pin 12 of U789.

Table 6-48 Signals of Polarity Converter

Pin 4 of U79 Pin No. of signal A output | Pin No. of signal B output
High Pin 14 of U79 Pin 3 of U79
Low Pin 3 of U79 Pin 14 of U79

(b) Phase Detector section ;
Make sure that the P/D section operates normally during YTO adjustment.

Table 6-49 Voltage at Pin 1 of U81

YTO set frequency > YTO | YTO set frequency < YTO

Voltage at pin 1 of U81 Approx. +12V Approx. —12V

If the resuit is abnormal, check the Phase Detector (U80, U81).
@ Sample and Hold section

(2) Sample and Hold IC
Set the R3265/3271 as follows:

CF OMHz
SPAN ............... 2.01MHz
SWEEP MODE ........ MANUAL SWP

Observe the voltage appearing at pin 5 of U82 on the DVM and rotate the encoder
control of the R3265/3271. If the voltage changes very few, the ‘Sample and Hold
section operates normally.

This rule also applies to the voltage at pin 17.
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(b) SWB8 (Figure 6-22)
Set the R3265/3271 as follows:

CF . OMHz
SPAN ............... ZMHz
SWEEP MODE ........ SINGLE SwWP

Set the R3265/3271 and the monitor SPAN to the same status that was used in
substep (b) of Step @. .

Adjust the YTO to change the +12 or —12V voltage at pin 1 of U81. (For YTO
adjustment, see the YTO TUNE item of the "Problems not associated with the span”
section.) The voltage at pin 17 also changes according to the voltage at pin 1 of
U81. If not, the U161 may have failed.

(3) Unlocked Sampler PLL

If the measured value of the Reference PLL is same as its set value but if the measured value
of oscillation frequency differs from its set value, perform the following troubleshooting
procedure. .

+ The Sampler PLL receives 400 MHz signals from the Reference PLL and the oscillation
frequency signals from the Sampler VCO, and generates Sampler IF signals. This Sampler IF
signals and the divided 400 MHz signals sent from the Reference PLL are used for PLL lock.
The. Sampler PLL may output the Sampler VCO signals or 400 MHz signals.

The following explanation refers to Figure 6-22, and it is based on the following control flow.

@ 400 MHz check ——————— (a) MIX Input
y
@ Sampler VCO check (a) Sampler VCO
adjustment
v — (b) MiX Input
® Sampler IF check (a) Doubler IN
— (b) Doubiler

Y — (c) Polarity Converter

@ | Reference (400 MHz/N) check —E(a) U126 IN

(b) Divider
A
® Phase Detector check
A
® Others (@) VCO Voltage ON/OFF
: section
(b) 400 MHz/VCO Switch

{c) VCO Oscillation Stop
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® 400 MHz check

(@)

MIX Input

The 400 MHz frequency. signals at approx. +8 dBm level must appear at pin 2 of
MiX4. If the signal level is low, measure the 400 MHz signal frequency at pin 1. It
must be approx. 0 dBm at pin 1. If it is low, check the shielded jumpers for
shortcircuit or open between pin 6 of Reference PLL and pin 8 of Sampler PLL.

If the signal level at pin 1 is normal, check the 400 MHz ISO AMP of Q76, Q77 and
Q7s.

@  Sampler VCO check

(@)

Sampler VCO adjustment
Set the R3265/3271 as follows:

CENTER ............. 40MHz
SPAN ............ ... 10MHz

Monitor the signal at pin 2 on the spectrum analyzer. The analyzer must be set as
follows:

CENTER ............. 400MHz
SPAN ............... 10MHz

Shortceircuit the J5 line of the Sampler synthesizer block and adjust R589 to have the
400 MHz waveforms on the monitor screen.

If this adjustment has failed, check the voltage at pin 1 of Sampler VCO. To do so,
keep the J5 shortcircuited and fully rotate the control (R589) counterclockwise and
then clockwise and make sure that the voltage changes between approx. —11V and
—4V at pin 5 of Sampler VCO. [f not, check the U125 and u121.

If the control functions normally and if the Sampler VCO cannot be adjusted to 400
MHz, replace the Sampler VCO.

After the Sampler VCO has been replaced due to a problem, this 400 MHz
adjustment is always required. Open the shortcircuited J5 line at the end of
adjustment.

MIX Input

If the output signal level is approx. 0 dBm at pin 3 of Sampler VCO (U119) and if the
signal having the same frequency with —15 dBm level appears at pin 4 of MIX,
check the Q71, Q73, Q74 and Q75.

@ Sampler IF check

(@)

Doubler IN
If the signal at pin 5 of L102 is —5 dBm or less, the MIX4 or U128 may have failed.
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(b) Doubler
If the signal frequency at pin 4 of U122 is not equal to a double of the frequency at
pin 6 of L102 during Doubler ON (see the Sampler PLL section of each PLL control),
check the L102, D45, D46, and U121.

(c) Polarity Converter
Convert the bit-0 data at address 440120 (see the Sampler PLL section of each PLL
control) from logical 1 to 0, and make sure that the signal logic changes from high to
low at pin 2 of U134. Also, make sure that the same frequency signal appears at
pins 9 and 6 of U135 and at pins 2 and 8 when the signal is low at pin 2 of U134.
Also, make sure that the same frequency signal appears at pins 9 and 8 of U135
and at pins 2 and 6 when the signal is high at pin 2 of U134.

Reference (400 MHz/N) check

(@) U126 IN
Make sure that the 400 MHz frequency signals at +1 dBm level are entered at Pin
15 of U126. If not, the Q82 may have failed.
If approx. +3.5V do not appear at pin 14 of U126, the U126 may have failed.

(b) Divider
For the divider set data, see the "Maintenance mode" section.
If the data is not entered normally into the divider from the latch, the U6 may have
failed or the data line may have been opened or jumpered.
If the data is entered normally but the signal with the 400 MHz frequency divided by
"N" does not appear at pin 2 of U135, check the divider.

Phase Detector check

Remove the shielded jumper from pin 1 of the 400M IN, and enter signals of the Signal
Generator.
Set the R3265/3271 as follows:

CF .. OMHz
SPAN ............... 2MHz
SWEEP MODE ........ SINGLE

Change the frequency of the Signal Generator with the 0 dBm fixed output level as
defined on Table 8-50, and monitor the voltage at pin 5 of Sampler VCO.

Table 6-50 Voltage at Pin 5 of Sampler VCO

| SG Frequency Voltage at Pin 5 of Sampler VCO
420MHz 1%
390MHz —11V

If the voltage given on Table 6-50 is obtained, the Phase Detector operates normally.

6-116 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 Synthesizer Section

Others

(a)

(b)

()

VCO Voltage ON/OFF section }
Convert the.bit-1 data at address 440120.in the Debug mode and make sure that the
voltage changes at pin 2 of Sample VCO.

Table 6-51 Voltage at Pin 2 of Sampler VCO

Data Voltage at Pin 2
1 Approx. 0V
0 Approx. —14.2V

If the voltage given on Table 6-51 is obtained, the VCO Voltage ON/OFF section
operates normally. '
If not, check the Q79, Q80 and Q81.

400 MHz/VCO Switch
Set the bit-1 data at address 440120 as defined on Table 6-52 and monitor the
voltage at pin 1 of U125. '

Table 6-52 Voltage at Pin 1 of U125

Data Voltage at Pin 1
1 —-11.5V
+11.5V

if the signal frequency is not switched between the Sampler VCO and 400 MHz at
pin 2 although the voltage is switched normally at pin 1 of U125, check the Q72, and
D39 to D43.

VCO Oscillation Stop _
If the Sampler VCO has stopped in its oscillation, check the following points:

® Approx. —14.2V must appear at pin 2 of Sampler VCO and approx. —13.5V
must appear at pin 1.

® Each function must be normal at each signal level when the Sampler VCO is
forcibly oscillated in the same status as that used in substep (a) of Step @.
If no fault is found, replace the Sampler VCO.

6-117 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 Synthesizer Section

(4) Unlocked R1 PLL

If the measured oscillation frequencies of the Reference PLL, Offset PLL, and R2 PLL are the
same as their set.values but if the measured oscillation frequency of R1 PLL differs from its set
value, perform the following troubleshooting procedure. '
The'R1 PLL receives the signal oscillation frequency of the Offset PLL and the R1 VCO
signals, and generates R1 IF signals. The R1 IF and divided R2 VCO signals are used for PLL
lock. The R1 PLL has the Sample and Hold IC, and it sweeps signals at the pretune voltage
that is entered from pin 14 if 2 MHz = SPAN > 50 kHz.
To check the unlocked PLL, select the SINGLE sweep mode. See the R1 block diagram of
Figure 6-22. .

~ The explanation is based on the following control flow:

@ ~ R1 VCO check ‘ (@) R1 VCO control
voltage
Y (b) R1 VCO linearity
(¢) MIXIN
@ Check of Offset PLL Input (d) R1VCO OUT
\
<) R1 IF check
Y

@ Reference —l—_—' {(a) Divider Input
(R2 VCO/100 or 40) check (b) Divider

Y
® Phase Detector check (a) P/D section

® R1 VCO check

(a) R1 VCO control voltage
Make sure that the voltage is within +8.7 +0.5V at pin 2 of R645 (at the opposite
side of GND pin) locating close to pin 5 of R1 VCO. If not, check the voltage at
each point of Q91.

(b) R1 VCO linearity
Set the R3265/3271 as follows:

CF .. . OHz
SPAN ... .......... 2MHz
SWEEP MODE ........ SINGLE

After a single sweep has completed, perform the following:

Remove the R228 from the board. It locates close to pin 5 of R1 VCO. Then,
monitor the voltage at pin 6 of R1 VCO on the DVM and monitor the signal
frequency at P32 using the spectrum analyzer.
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Select the Debug mode, enter address 440330, and press the key
(see Figure 6-21). Rotate the encoder control to change data between "0000"
and "00ff". At this time, make sure that the monitor voltage and frequency

reaches the ones defined on Table 6-53.

Table 6-53 Voltage at Pin 5 of R1 VCO

Data Voltage Frequency

0000 Approx. 7.5V 413 MHz to 420 MHz
to to to

00ff Approx. — 10V 535 MHz to 542 MHz

Also, make sure that the signal frequency of P32 changes according to the encoder
adjustment.

If the voltage is abnormal, see the "Pretune Linealizer" section. If the signal
frequency is abnormal, the VCO may have failed.

MIX IN

Rotate the encoder control in the same status as that used in substep (b) to have
the 470 MHz output frequency at pin 4 of R1 VCO. At this time, make sure that the
signal level is approx. 0 dBm at pin 4 of R1 VCO.

Also, make sure that the 470 MHz frequency signal at +4 dBm level is entered in
pin 3 of MIX3.
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(dy R1VCO OUT (TO YTO PLL) A
Monitor the P13 signal in the same status as substep (¢c). Make sure that the signal
has the 470 MHz frequency at —10dBm or higher level.

Check of Offset PLL Input

Make sure that the signal having the oscillation frequenéy of Offset PLL at —13 dBm or
higher level is entered in pin 3 of MiX4.

R1 IF check

In the same status as substep (b) of Step @, rotate the encoder control to have the 470
MHz oscillation frequency of the R1 VCO.

If the normal input is entered in pins 4 and 3 of MIX3, if the signal frequency at pin 13 of
U4 is equal to the "frequency at pin 4 of MIX3" subtracted by the “frequency at pin 3 of
MIX3", and if the signal is not the TTL level signal, check the MIX3, LPF,USB, and U69.

Reference (R2 VCO/100 or 40) check

(a) Divider input
If the signal frequency at pin 2 of UB3 is the same as the R2 VCO oscillation
frequency but if the signal level is below —5 dBm, the U36 may have failed.

(b) Divider
If the normal input is not found at pin 2 of U63, check the signal at pin 8 of U167
whether it matches the definition of Table 6-54 or not. The signal is high at pins 7
and 6 of UB3. Change the data in the Debug mode.

Table 6-54 Signal Frequency and Level at Pin 8 of U167

input Data at Frequency at Pin 8 Signal level at Pin 8
Address 440000 of U167 of U167
Oe R2 VCO oscillation /100 TTL
2e R2 VCO oscillation /40 TTL

If they» differ from the definition of Table 6-54, check the U63, U70, U167, and U71.

Phase Detector check

In the same status as substep (b) of Step @, rotate the encoder control to adjust the R1
- VCO oscillation frequency to 470 MHz. At this time, make sure that the normal signals
are entered into pins 1 and 13 of U64. ‘

Monitor the signal at pin 3 of U66 on the DVM and make sure that its voltage matches the
one defined on Table 6-55.
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Table 6-55 Signal Voltage at Pin 3 of U66

R1 VCO Oscillation Frequency

(set by Encoder) Voltage at Pin 3 of U66

471MHz Approx. —12V

465MHz Approx. +12V

(5)  Unlocked Offset PLL

_ If the measured oscillation frequency of Reference PLL is the same as its sét value but if the
measured oscillation frequency of Offset PLL differs from its set value, perform the following
troubleshooting procedure. |
The Offset PLL receives 400 MHz signals sent from the Reference PLL and the oscillation
frequency signals of Offset VCO, and generates OFF IF signals. These OFF IF signals and the
400 MHz signals divided by 1000 are used for PLL lock.

To check the unlocked PLL, select the SINGLE SWEEP mode. See the Offset PLL block
diagram of Figure 6-22. The explanation is based on the following control flow.

@ Offset VCO check (a) Offset VCO control
voltage
(b) MIX INPUT |
(c) Offset VCO OUT (R1)

/

@ 400 MHz check (a) 400 MHz INPUT
(b) 400 MHz ISO AMP
\ {c) MIXINPUT
©) OFF IF check ”
Y
@ Divider check in loop —[—_- (a) Data setup procedure
' (b) Divider

y

® Reference (400 MHz/1000) _—E {a) 1/40 divider
check (b) 1/25 divider

A
® . Phase Detector check
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If the signal level cannot be measured normally due to abnormal oscillation of Offset VCO or
others, remove the R172 from the board. Then, connect the Signal Generator to the PAD
connected to pin 2 of C136, and use it instead of the Offset VCO.

CAUTION

® Offset VCO check

(a)

(b)

()

Offset VCO control voltage _
Make sure that the voltage is approx. —12.2V at pin 1 of Offset VCO.

MIX INPUT
If the signal level at pin 4 of Offset VCO is approx. 0 dBm and if the signal level at
pin 3 of MiIX2 is +4 dBm or less, check the Q24, Us6, U57, and Q25.

Offset VCO OUT (R1)
If the frequency level of the Offset VCO of P12 is —10 dBm or less, check the U55.

@ 400 MHz check

@)

(b)

(0

400 MHz INPUT ‘

If the 400 MHz signal level of P21 is —5 dBm or less, check whether the signal level
of P9 is low or not at the Reference Synthesizer Block and whether the shielded
jumper has failed or not between P9 and P21.

400 MHz I1ISO AMP
If the 400 MHz signal level of P21 is normal but if the signal level at pin 1 of C171 or
pin 1 of C174 is —10 dBm or less, check the Q26, Q27, U1, and U62.

MIX INPUT .

If the output signal at pin 1 of C174 has the 400 MHz frequency and —10 dBm or
higher level and if the signal level at pin 4 of MIX2 is —15 dBm or less, check the
usg.

@  OFF IN check

(a)

The OFF IF signal frequency can be determined by the following equation:

OFF IF frequency = (Frequency at pin 3 of MIX2) — (Frequency at pin 4 of MIX2)

If the signal having the OFF IF frequency with 0 dBm or higher level is not entered in
pin 15 of U48, check the MIX2, LPF, U46, and U47.
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@  Divider check in loop

(a) Data setup procedure :

- Check the offset signal division rate (=N) in.the Maintenance mode, and determine
the set value at addresses 440200 and 440210. For details, see the Maintenance
mode section and each PLL control section of the synthesizer block.

Make sure that the U489 to U51 have been set to the set values correctly.

(b) Divider
If the correct data has been set for the divider but the TTL-level signals having the
frequency (equal to the OFF IF frequency divided by N) are not entered in pin 13 of
U40, check the divider.

® Reference check

(a) 1/40 divider
if the 400 MHz frequency signal at —2 dBm or higher level is not entered in pin 2 of
U43, check the U42. If the correct signal is entered in pin 2 of U43 but if the TTL-
level 10 MHz signal is not entered in pin 4 of U45 although the signals are both high
at pins 6 and 7 of U43, check the U43 and U44.

(b) 1/25 divider
If the TTL-level 400 kHz signal is not output at pin 6 of U41 although the correct
signal is entered in pin 4 of U45, check the U45, U169, and U41.
Also, make sure that the signal has been set to low at pin 4 of U169 and that the
signal has been set to high at pin 13 of U169.

®  Phase Detector check

Check the set frequency of Offset VCO in the Maintenance mode. Then, remove the
R172 locating close to pin 4 of OFF VCO from the board, and connect the signal
generator to the PAD connected to pin 2 of C136.

Set the signal generator as follows:

CW ... Set frequency of Offset VC
LEVEL .............. 0dBm '

Make sure that the TTL-level 400 kHz signals are entered in pins 1 and 13 of U40.
Monitor the signal at pin 5 of OFF VCO on the DVM and adjust the signal generator to
have the value defined on Table 6-56.
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Table 6-56 Voltage at Pin 5 of OFF VCO

SG Frequency Setup Voltage at Pin 5 of OFF VCO
OFF VCO set freq. +100kHz Approx. — 12V
OFF VCO set freq. —100kHz Approx. +12V

If the voltage at pin 5 of OFF VCO matches the one defined on Table 6-56, the Phase
Detector operates normally.

Unlocked R2 PLL

If the measured oscillation frequency of the Reference PLL is the same as its set value but if
the measured oscillation frequency of R2 PLL differs from its set value, use the following
troubleshooting procedure.

The R2 PLL mixes the 400 MHz signal from the Reference PLL and the R2 VCO signal to
generate an R2 IF signal. This signal is divided by "N", and this resulting signal and the 400
kHz signal sent from the Offset PLL, that is divided by 100 or 1000, are used for PLL lock. The
R2 PLL has the Sample and Hold IC and uses the pretune voltage for signal sweep if 50 kHz
= SPAN > 200 Hz.

To check the unlocked PLL, select the SINGLE SWEEP mode. See the R2 block diagram of
Figure 6-22.

The explanation is based on the following control flow:

- @ R2 VCO check (@) R2 VCO control
voltage
Y (b) R2 VCO linearity
{c) MIX input
@ 400MHz check
\d
® R2 IF check
Y
@ ~ 1/N Divider check . (a) Data setup procedure
(b) Divider
A
® * Reference frequency
(400kHz/100 or 400kHz/1000)
check -
y
®© Phase Detector check
M
@ Others
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R2 VCO check

(a

(b)

R2 VCO control voltage
Set the R3265/3271 as follows:

CF i . OHz
SPAN ............... 2MHz
SWEEP MODE ........ SINGLE

Make sure that approx. +7V appear at pins 6 and 7 of U151. At this time, the signal
must be low at'pin 8 of U151. If not, check the U151 and Q95.

R2 VCO linearity
Remove the R65 (locating close to pin 1 of R2 VCO) from the board. Then, set the
R3265/3271 as follows:

CF OHz
SPAN ............... 2MHz
SWEEP MODE ........ SINGLE

Monitor the signal voltage at pin 4 of R2 VCO on the spectrum analyzer and monitor
the signal at pin 2 on the DVM.

Select the Debug mode and enter data "0000" to "00ff" in address 440320 using
the encoder. For details, see substep (b) of Step @ of "Unlocked R1 PLL" section.
Make sure that the signal voltage and frequency being monitored match the ones
defined on Table 6-57.

Table 6-57 R2 VCO Linearity Check

Data Voltage Frequency

0000 +4.5V 345MHz
to to to

00ff —5.5V 420MHz

(0

Also, make sure that the signal frequency changes according to the encoder value.
if the voltage is incorrect, see the "Pretune Linealizer" section. If the signal
frequency is incorrect, the VCO may have failed.

MIX Input :

In the same status of substep (b) above, adjust the encoder to have the 370 MHz
output signal frequency at pin 4 of R2 VCO. At this time, make sure that the output
signal level is approx. +1 dBm at pin 4 of R2 VCO.

Make sure that the signal having the 370 MHz frequency with —10 dBm %4 dBm
appears at pin 4 of MiX1. If not, check the Q10, U34, and U35. (
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@ 400 MHz check

Make sure that the signal having the 400 MHz frequency with +3 dBm or higher level is
entered in pin 3 of MIX1. If not, check the Q11 and U37.

® R2IF check

Set the system in the same status as used in substep (b) of @D, and adjust the encoder to
have the 370 MHz oscillation frequency of R2 VCO. Also, make sure that the signal
having approx. 30 MHz frequency with +5 dBm or higher level is entered in pin 15 of
U27. If not, check the MIX1, LPF, U25, and U26.

@  1/N Divider check

(a) Data setup procedure
Check the set values in the Maintenance mode, and make sure that the correct set
values have been set for U29 and U30. For details, see ltem @ of the table of
"Maintenance mode" section. [f the set value is incorrect, check the data fine from
U5 and U7 to the divider.

(b) Divider
If the correct data has been set for the divider but if the TTL-level signal (having the
R2 IF frequency divided by N) is not entered in pin 13 of U21, check the divider.

- ® Reference frequency (400 kHz/100 or 400 kHz/1000) check

Make sure that the 400 kHz, TTL-level signal is entered in pin 4 of U152. Also, check the
following points.

Table 6-58 Reference Check
SPAN of R3265/3271 | Voltage at Pin 2 of U153 | Frequency at Pin 1 of U21
SPAN > 2 kHz +5V 4kHz
SPAN = 2 kHz ov 400Hz

If the voltage at pin 2 of U153 does not match the one defined on Table 6-58, check the
"data line from U7 to U153.

If the signal frequency at pin 1 of U21 does not match the one defined on Table 6-58,
check the U152, U153 and U31.
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Phase Detector check
. CAL
Display the CAL Menu on the R3265/3271 (by pressing the and keys
[======= T
simultaneously), and press the | CALCORR i key to turn it off.
1 ONOFF | .

In the same status as substep (b) of @ above, adjust the encoder to have the

353.3 MHz oscillation frequency of R2 VCO. At this time, make sure that the 4 kHz
signal is entered in pin 1 of U21 and that the roughly 4 kHz signal is entered in pin 13
of U21.

Monitor the signal at pin 3 of U24 on the DVM, and change the oscillation frequency

of R2 VCO to the frequency given on Table 6-59 using the encoder.

Table 6-59 Voltage at Pin 3 of U24
Osc. Freqg. of R2 VCO Voltage at Pin 3 of U24
355MHz Approx. —12V

350MHz Approx. +12V

- If the oscillation signal frequency can be changed to the one given on Table 6-59, the
Phase Detector operates normally.

Digital IF mode

(a) If waveforms are deformed into step or concave format in the digital IF mode, the R2
PLL may have failed. The following explains how to isolate the cause of R2 PLL

error.
First, set the R3265/3271 as follows:
CF . 0Hz
SPAN . .............. 2kHz (with Digital IF mode OFF)
SWEEP MODE ........ SINGLE '

After a single sweep has completed, enter the Debug mode and perform the
following procedure. During this time, monitor the output signal frequency at pin 4 of
R2 VCO by using a spectrum analyzer synchronized with the R3265/3271.

6-127 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 Synthesizer Section

Enter the Debug mode.

\

> Set address 440040 and data "{f49".
Start from
this step to A
check
the next Set address 440040 and data "ff41".
target
frequency. )

Change the data of address 440320 using the encoder so that the output
frequency of R2 VCO reaches around the target frequency.

y Y Y \

Target frequency® Target frequency@ Target frequency®@ Target frequency@
367.232 MHz 367.2332 MHz 367.228 MHz 356.3096 MHz
Y Y Y Y
Address Data Address Data Address Data Address Data
440020 ff06 440020 f09 440020 fi0e 440020 ffOA
440100 ffft 440100 fftf 440100 ff00 440100 fiAA
440140 fi1f 440140 ff1f 440140 ff20 440140 fi2A
Set as above: Set as above: Set as above: Set as above:

Y 4 Y \
Set address 440040 and data "ff4d".

Y 4 Y \
Measure the oscillation frequency of R2 VCO on the spectrum analyzer,

and ensure it is the same as the target frequency.

Repeat the above procedure for all of four-type target frequencies. If the
frequencies are the same, the R2 PLL operates normally.

If any of them fails, check the divider (U29, U28, U29, and U30), data latch (U5 and
U7), and data line between the divider and data latch.
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(7)  Pretune, Linealizer, and Power Supply

The following explains the Rt and R2 pretune voltages or Linealizer. See the Linealizer and

Pretune section of Figure 6-22. They are explained in the following sequence.

0] Power Supply
\
@ R1 Pretune Section ‘ (a) DAC
(b) Summing AMP
(c) Linealizer Input
(d) Linealizer Output
\
<) R2 Pretune Section (a) DAC
E (b) Summing AMP

(C) Linealizer

Set the R3265/3271 as follows and start troubleshooting.

CF .. i OMHz
SPAN ............... 2MHz
SWEEP MODE ........ SINGLE

®  Power Supply

The Synthesizer block primarily uses 3 types of signal voltages sent from the /O block
and generates 7 types of voltages. If one of these voltages has failed, the R1 or R2 PLL
is unlocked. Table 6-60 summarizes the signal names on the circuit diagram, voltage

measuring points, set voltages, and the troubleshooting points.

Table 6-60 Power Supply Check

+46V Pin 2 of Q56 +46V£02V Qs56, U102

+5 DA Pin 1 of Q100 +5V+0.05V Q100, U156
+5 DB Pin 7 of U101 +6.15 V0.2 V Q102, U101
+10 DA Pin 1 of Q101 +10 V£0.05 V Q101, U100
+14.5 DA Pin 1 of Q98 +14.25 V0.1V Q98, U101
—13.3 DB Pin 3 of Q55 —13.15V+0.2V Qs55, U100
—13.3 DA Pin 7 of U156 —8.4V+01V U156, Q99
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The voltages listed on Table 6-60 can be obtained only when the correct voltage is
supplied from the /O board (BLL-017508X03) to terminal J3 of Synthesizer Block. If the
voltage at J3 is abnormal, check the I/O board (BLL-017508X03).

'@ R1 Pretune Section

Table 6-62 lists the voltages that appéar at each part of R1 Pretune Section when the
DAC (=U9) is set. However, the voltages at pins 3 and 6 of U16 may differ from the
table values because they have been adjusted according to the R1 VCO characteristics.

Set the DAC in the Debug mode as defined on Table 6-61.

Table 8-61 DAC Setup (at R1 Pretune Section)

DAC Address Data
DAC ® (=U9) 440330 ffOA to ffff
DAC ® (=U10) 4400A0 Fixed to ff00
DAC © (=U10) 440080 Fixed to f00

Note: Select the SINGLE SWEEP mode.

Set the fixed "ff00" data for DAC ® and DAC © because they may affect very few on
the pretune voltage.

Table 6-62 Voltages at Each Part of R1 Pretune Section

Data (HEX) of QOutput Voltage Output Voltage input Voltage | Output Voltage
DAC ® (Pin 7 of U13) (Pin 6 of U15) of (Pin 3 of U16) | (Pin 6 of U16)
of DAC® Summing AMP of Linealizer . of Linealizer
ffOA 0.43V 4.8V 48V 7V
ff64 43V 26V 28V 045V
ffC8 8.6V 0.15V ogVv -8.2V
fftf 11V —-1.2V —-0.1V —-10.2V

(a) If the output voltage of DAC ® is incorrect:

Make sure that approx. — 11V are applied to pin 18 of US.

If OK, check the U9, U13, and data line.

However, if the data line has failed, the output voltage of R2 Pretune DAC @ is

also abnormal.
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(b) If the output voltage of Summing AMP is incorrect:
® Make sure that the output voltagé of DAC ® is applied to pin 1 of R6.
® Make sure that —13.15 +0.2V are applied to pin 1 of R724.

® Make sure that the voltage is approx. 0 V at pin 1 of R7, at pin 1 of R10, and at
pin 1 of R666. '

® If the fault still continues, the U15 or D63 may have failed.
{c) If the input voltage of the Linealizer is incorrect:

e The D61 may have failed.
(d) If the output voltage of the Linealizer is incorrect:

® Make sure that —8.4 +0.1V are applied to pin 1 of R669 and that +'6.15 0.2V
are applied to pin 1 of R615.

® |If the above voltages are correct but the output voltage of Linealizer is still
incorrect, the U16 may have failed.

R2 Pretune Section

Table 6-64 lists the voltages that appear at each part of R2 Pretune Section when the
DAC (=U9) is set. However, the voltage at pin 6 of U164 may differ from the table value
because it has been adjusted according to the R2 VCO characteristics.

Set the DAC in the Debug mode as defined on Table 6-63.

Table 6-63 DAC Setup (at R2 Pretune Section)

DAC Address Data
DAC ® (=U9) 440320 ffOA to fiff
DAC ® (=U10) 4400E0 Fixed to ff00
DAC © (=U10) 4400C0 Fixed to ff00

Set the fixed "ff00" data for DAC ® and DAC © because they may affect very few on
the pretune voltage.

6-131 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 Synthesizer Section

Table 6-64 Voltages at Each Part of R2 Pretune Section

ot (120 o | QU0 Yl || ouut iotage " Ot ot
of DAC® Summing AMP of Linealizer
ffOA 0.43V 245V 41V
ff64 43V 0.76 V 0.6V
ffC8 8.6V -1.1V —-34V
ffff 1M1V -21V -586YV

(a)

(b)

©

If the output voltage of DAC @ is incorrect:

Make sure that approx. —11V are applied to pin 4 of US.

If OK, check the U9, U13, and data line. ‘
However, if the data line has failed, the output voltage of R1 Pretune DAC ® is
also abnormai.

If the output voltage of Summing AMP is incorrect:

Make sure that the output voltage of DAC @ is applied to pin 1 of R24.
Make sure that —13.15 +0.2V are applied to pin 1 of R668.

Make sure that the voltage is approx. 0 V at pin 1 of R25, at pin 1 of R28, and at
pin 1 of R667.

If the fault still continues, the U163 may have failed.

If the output voltage of the Linealizer is incorrect:

Make sure that —8.4 +0.1V are applied to pin 1 of R674 and that +8.15 +0.2V
are applied to pin 2 of R37.

If the above voltages are correct but the output voltage of Linealizer is still
incorrect, the U164 may have failed.
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6.8.4 25 MHz CAL OUT Section

The signal sent from the 200 MHz VCXO (U1) is synchronized in its phase with the 10 MHz
internal reference source. This signal is divided by 8 and the 25 MHz CAL OUT signal is

+ obtained. This signal is output through saturation of Differential AMP. The 12-bit D/A Converter
(BLS-017044, U103) of the constant-current circuit controls the operating current of the
Differential AMP, and the 25 MHz CAL OUT signal level can be changed between —10 dBm and
—30 dBm at each 0.5 dB step highly accurately. Also, all components, except for D/A
Converter (U103) and Buffer AMP (U104), are mounted on the BLC-017046. '

@

If the 25 MHz CAL OUT signal level is outside the range of —10 dBm 0.3 dBm, adjust it
by rotating the R151 variable resistor. If it has failed, check the following:

Measure the CAL voltage (potential between P1 and P11) that is applied to Ope
AMP U12 of the constant-current circuit on the DVM. If the CAL voltage is outside
the range of 9.988 20 mV, D/A Converter U103 and Buffer Amp U104 may have
failed on the BLS-017044 board. Otherwise, the coaxial cable from Buffer AMP
U104 to Ope AMP U12 may be open.

The 25 MHz CAL OUT signal can be changed between —10 dBm and —30 dBm at each
0.5 dB step highly accurately. Use a highly sensitive sensor (having the 20 dB PAD) to
read the 25 MHz CAL OUT signal for each set value on the power meter (*). When the
25 MHz CAL OUT signal is changed for 10 dB within the range of —10 to —25 dBm, the
specifications show that its variation (called “step accuracy”) must be within 10 dB +0.03

dB. |If this step accuracy does not match the specifications, check the following two
points:
®  Measure the input signal level that is entered in the base of NPN transistor Q12

(appearing as part of Differential AMP) on the spectrum analyzer, and log it. Set the
spectrum analyzer as follows:

CENTERFREQ ........ 25MHz
FREQSPAN .......... 1MHz

Then, measure the 25 MHz IF OUT signal (at P3 of the circuit diagram) in the similar
way and log it. If the input signal level to Q12 is 0 dBm or less and if the 256 MHz IF
OUT signal level is 0 dBm or more, the U11 (AMP) may have failed. If the 25 MHz
IF OUT signal is 0 dBm or less, the U8 (Divider) or U9 (AMP) may have failed.

Change the 25 MHz CAL OUT signal level and measure the CAL voltage (potential
between P1 and P11) applied to the U12 Ope AMP (appearing as part of the
constant-current circuit) on the DVM. Compare this voltage with the logical values
defined on Table 6-65, and if they differ more than +20 mV, the U103 (D/A
Converter) or U104 (Buffer AMP) may have failed on the BLS-017044 board.
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Table 6-65 CAL Voltages

CAL OUT Signal

CAL Voltage (mV)

Error (mV) bet.
Logical and

Level (dBm) Logical Value Measured Value | Measured Values
—10.0 9.988
—10.5 9.431
—-11.0 8.906
—-11.5 8.410
-12.0 7.941
—12.5 7.499
—-13.0 7.081
-13.5 6.687
—14.0 6.315
—14.5 5.964
—-15.0 5.632
—15.5 5.319
-16.0 5.024
—16.5 4.745
—17.0 4.481

—=17.5 4.232
-18.0 3.998
—18.5 3.776
-—18.0 3.567
-19.5 3.369
—20.0 3.183
~20.5 3.007
—21.0 2.840
—21.5 2.684
—-22.0 2.535
—-225 2.396
-23.0 2.263
—23.5 2.139
—24.0 2.021
—24.5 1.910
—-25.0 1.805

'—25.5 1.706
-26.0 1.613
—-26.5 1.525
—-27.0 1.441
- 27.5 1.363
—28.0 1.288
—-28.5 1.218
—-28.0 1.152
- 29.5 1.090
~30.0 1.031
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FRONT PANEL
1st Lo OUT
J18 T
YTO 116
4GHz to 8GHz 15‘}\'3‘; > 15t mix ]
J14 J15
TOP-124 7
(TO 5) —— »O0 To 1st Sampler
_________________________________________________________________ THD-295
|
: U30,U28,U29.Q12,Q13 . (YTO IN)
i |
| YTO FM J8 :
YTO PLL
! < Coil <O ! « o From SYNTHE
: [0 0 OO OO Driver ! BLS-017044
! A T ; P17
I I (P17)
! A TP |
P4’ TP3 J9 :
1 ?— \
; \ v —»0 .
! K1,U23 145V O !
i J10 —>
' YTO +oV © L » TO SYNTHE
| _ TP20——  -12V ——» O | )
BLS-017044
| U49 Main M v O !
! Coil A +12 —> . (J3)
. <€— X AXIS > Filter -5V O I
1| J15 2V/GHz TP5 O——orl GND S \
: Power 1
: ? Supply :
] ’ < !
I 4 i
I
| U24,Q10 U16,17,27 U12,u11 U4,U5 :
1
H |
, _ YTO X10 IN SPAN Linear Span SPAN Start .
| Lo signal «—e———— Main [€—| X1 | ATT [€——1 ADJ [€ 0 0 O ATT [€— Siop :
 (To YIF CAT Tune X0.1 i— Multi !
: ) Driver X0.01 Band 1
] ATT Offset L
1 DAC || U7 :
: DAC DAC || U2,U3 I
! LOG SPAN |
|
|
| u26 | Q11 UNIT <€ :
; Log | us |
! YTO U9 A
I Main u7 \
! 3.8GHz SIG «—— Coil BLL-017508X03 DAC Ramp
. (To YIF GAIN ADJ) Fixed _ Signal |
[ Driver , T T TTT T T T T From A/D (BLS-017013)
| 1 .
! I
: DAC !
I
| ; Figure 6-23 /O Board BLOCK DIAGRAM
D I :
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C - ©
[ ] s | O
O
J10 YTO PLL

TO /O (BLL-017508X02)
J9 YTO IF
TO CPU (BLS-018191)

Upper cover of
Synthesizer Board

SAMPLER IN

J8 10MHz From 1st ISO AMP (THD-290)
From STD (BLB-017041)

J7 80MHz .
TO CPU (BLS-017500)

B L] | | || L]
J 2 J3 Ja J5 Jb
R1OUT T CAL OUT

200MHz To 2nd _
(BLB-017037)  400MHz To 3rd

(BLC-017027X01) ~ 25MHz To IF
(BLS-017025)

Figure 6-24 State to lay main body and to open Synthesizer Board
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6.8.5 Appendix
| (1)  Each PLL control

Each PLL has varigus switches, and their switch (SW) setup and data change when the center
frequency, span RBW and others are changed. This section explains the data of each
synthesizer address. -

First, specify the data to be read or written on the R3265/3271 screen (see the Debug mode
section).

’ BK 8P

Press IENTERland | | keys

simultaneously.

r==-—-- ul
Press 1 ADDRESS 1key.

] |
L8 DATA

Specify the address for data write :
Tha Dec 12 17:28:43 1991 DEBIG

or read.: REE 4.0 dba ATT 10 dB Arite Bblark
1dds/ —_ -
) i N D 'an.m'
SPAN ST | e
¢ 9 Bz . RED
. i : 440008 oy
ENTER P "'Ei:l:g"“
i|wRItE :  poee v
Press [ 1z |key. | | = R S S S ar
y : ABEAD :  ffce {%32
- . . s ..... R”E
A i Low
m . T—
: '3.\ kHz ot —
The data of input address is . o]
. sv : : RERRY
5 i ; - H : . :
displayed. e |

Y

r = .
Press 1 wrme 1key to write data.
! ONLY !

ENTER
Enter data and press key.

!

To exit the current mode (during
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CAUTION
BK__ &P

If an incorrect data or address is entered, use the |:| key to correct it.

Because the data must be entered in the hexadecimal format during Debug mode, "A" to
"F" need to be entered. The following lists the associated keys of the R3265/3271.

Table 6-66 Hexadecimal Data Key Assignment

Data (HEX) | R3265/3271 Keys
A CENTER FREQ
B .FREQ SPAN
C START
D STOP
E REF LEVEL
F CPL

When the data is read from the synthesizer, the data output by the latch (U5, US, U7) of
the synthesizer is read. .

Therefore, the set value of the CPU may not match the data read in the Debug mode. If it
has occurred, check the data line.

The data can be read from the synthesizer only when it is stored in the latch.
The set data of Pretune DAC and Gain Correction DAC cannot be read.

The data of 0 to 255 (decimal) -can be entered in each synthesizer address.
They are 0 to ff (hexadecimal). Therefore, the low-order 2 digits of (4-digit) data is
effective in the Debug mode.

If data is written in the synthesizer address, the set data of the CPU is written
automatically between the time when the signal sweep of R3265/3271 ends and when the
next sweep starts. To prevent automatic data writing from the CPU, select the SINGLE
sweep mode (during lock after a single sweep) or select the MANUAL sweep mode.

For the switch numbers (SWO) used in this section, see the diagram of Figure 6-22.

6-139 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

6.8 Synthesizer Section

YTO PLL

The following two addresses are used for YTO PLL:
440160 (440168 during data reading)
440110 (440118 during data reading)

®  Address 440160
The data is 8 bits long in hexadecimal notation.
Table 6-67 shows each bit setup.

Table 6-67 Each Bit Setup (at Address 440160)

Bit Setup
7 Divider switching in loop 111
(SW7) 10:1/2
6 Unused (normally 0)
5 :
4 Loop filter 1: Narrow loop filter ON If both bits 4
: 0: Narrow loop filter OFF |and 3 are 0’s,
- : - the wide loop
3 Loop filter : 12 MID loop filter ON filter is used.
: 0: MID loop filter OFF

:1: YTO IF = (Sampler PLLXM) — YTO
:0:YTOIF = YTO — (Sampler PLLXM)

f1: Sample (during YTO lock)
: Hold (during YTO sweep)

0 |Use of R3265/3271 :1: Lack of YTO IF/4 output at P18
counter : 0: Output of YTO IF/4 output at P18

2 Polarity conversion
(U79)

O ~

1 Sample and Hold

o

o
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Set the R3265/3271 as follows and read data from address 440160.

CF OMHz
SPAN ...... ... ... 2MHz
SWEEP MODE ........ CONT SwpP

Thu Dec 12 17:28:39 1991  DEBIG

REF ¢.8 dBnm ATT 16 dB Asrite B blank
ladB/ B B : B B H H : : ADDRESS
§ DATA

SPAN DEBUG MODE

2.000 MBert apes ; [ibotes

|| | \eoso

R AR 13Y]

!
\
\

——

s H : H H : :
CENTER 0 Hz SPAN 2.98¢ MHz

CAUTION

When reading data (for the synthesizer only), set the low-order 1 digit of address to "8".
Example:  Address "440160" must be "440168".

The read data is "ff17" (HEX). If the low-order 2 digits of data is binary converted,
they are 1 (H) = 0001 (B) and 7 (H) = 0111 (B). If they are assigned to the values
of Table 6-67, the following can be obtained:

Table 6-68 Binary Data Conversion of 17 (HEX)

Bit 7161514 |13[2]110
Hexadecimal 1(H) 7(H)
Binary ojofoj1jo|1j1]1
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It shows that the YTO loop is in the status as shown below.

Table 6-69 YTO Loop Status

Divide rate 1/2
Loop filter Narrow
Polarity YTO IF = (Sampler PLLXM) — YTO
S/H Sample status
Counter OFF

In the "Unlocked PLL" section, you are instructed to set bit 2 of Address 440xxx to

1. Set it as follows:

For example, to set bit 7 of Address 440160 high:

® Read data from Address 440160 (in the Debug mode).

e Convert the low-order 2 digits of this read data into binary format.

If the read data is "ff17" (HEX),

6- 68.

Bit

Binary

its binary data can be calculated from Table

e If bit 7 is set to 1 and the data is converted into hexadecimal format:

Bit 6l5|4i3|2]1
Binary 00 i 111
Hexadecimal 9 7

® Enter the data in the Debug mode as follows:

Address .............
Data ................

Bit 7 of this data has been set to high.
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The polarity conversion of bit 2 of Address 440160 means as follows:

{a) Modification of YTO IF calculation
Table 6-70 provides the relationship between.the YTO oscillation frequency when the
PLL is locked, Sampler PLL multiplied by "M", and the YTO IF.

Table 6-70 YTO IF Calculation

Bit 2 of Address 440160 1 2

YTO YTO
1 Level
Sampler PLLXM Sampler PLLXM

Frequency

YTOIF YTO IF

- > 1 Level ~€ >

—f . —f

Calculation YTOIIF YTO IF
expression = (Sampler PLLXM)-YTO =YTO — (Sampler PLLxM)

(b) Signal sweep direction of R1 PLL and R2 PLL if the SPAN is 2 MHz or less
The signal sweep direction is changed for R1 PLL and R2 PLL according to the
value of bit 2 of Address 440160 (see Table 6-71).

Table 6-71 Signal Sweep Direction for YTO R1 and R2

. . R1 R2
Bit 2 at 440160 | YTO Sweep Direction | (5 M, > SPAN>50 kHz) | (50 kHz= SPAN >200 Hz)
1 Level 1 Level H
1 ! i ;
1 :('—‘ —'—>:
! | |
1 Level E ! | _ !
! —f —f
__..):
1
1
— 1 Level i TLevel
—f 1 1
0 i i
F—1 f—
i |
I N S N
—f —f
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Data of bits 2 and 7 at Address 440160 vary according to the center frequency.
Also, bits 3 and 4 vary according to the SPAN setup.
The loop filter of bits 3 and 4 are usually set as follows:

Table 6-72 Loop Filter Setup (YTO PLL)

Span Bit 4 Bit 3 Loop Filter
SPAN>2 MHz 0 1 MID
2 MHz= SPAN > 200 kHz 1 0 NARROW
200 kHz= SPAN 0 0 WIDE

Only the YTO PLL loop filter changes in its status at the boundary of 200 kHz span.

Address 440110

This address is 4 bits long. In the Debug mode, the low-order 1 digit is effective.

Table 6-73 defines

each bit setup.

Table 6-73 Each Bit Setup (at Address 440110)

Bit Setup
3 Switching of YTO | 1: YTO PLL voltage OFF
PLL voltage 0: YTO PLL voltage ON
TO VO) (Sw8
5 ( ) ( ) 1: PLL voltage passing through U82 is OFF.
0: PLL voltage passing through U82 is ON.
1 Unused '
o Switching of R2 PLL reference frequency 1: 4kHz
to 4 kHz or 400 Hz (SW2) 0: 400Hz

Bits 3 and 2 are used to sent send the YTO PLL voltage to the IO passing through
the Sample and Hold IC or not. See the YTO Synthesizer block diagram of Figure

6-22.

This switching is associated with the SPAN setup.

Table 6-74 YTO PLL Voltage Switching by SPAN Setup

SPAN Bit 3 Bit 2
SPAN >2 MHz 1 0
SPAN=2 MHz 0 1

If the Sampler PLL or VHF PLL has been locked and if the YTO is locked or
unlocked at the boundary of SPAN=2 MHz, the SW8 specifying these bits may

have failed.
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® Bit 0is used to switch the Reference frequency of R2 PLL.
The Synthesizer block of Figure 6-22 relates to SW2.
Also, this bit relates to the SPAN setup as follows:

Table 6-75 Switching of Reference Frequency by Bit 0

SPAN - Bit 0 Reference Frequency
SPAN>2 MHz 1 4kHz
SPAN=2 MHz 0 400Hz
Sampler PLL

The Sampler PLL uses the following 3 addresses:

440120 (440128 during data reading)

440220 (440228 during data reading)

440260 (440268 during data reading)
The divider of Sampler PLL has been set at addresses 440220 and 440260.
See the Sampler Synthesizer block diagram of Figure 6-22. '

®  Address 440120
The data is 8 bits long in hexadecimal notation.
Table 6-76 shows each bit setup.

Table 6-76 Each Bit Setup (at Address 440120)

Bit Setup

7 \ Unused

5

5 | Loop fiter £ 1: MID loop filter ON If both bits 5
: 0: MID loop filter OFF and 4 are Q’s,

. T ) the wide loop

4 Loop filter : 1: Narrow loop f!lter ON filter is used.
: 0: Narrow loop filter OFF

3 Unused

5 | Doubler ON/OFF 10 %1

switching in loop (SW5) :0: x2 '

Switching of Sampler 1: PLL OUT =400 MHz
1 PLL OUT to 400 MHz or 0 PLL OUT = Sampler VCO
Sampler VCO (SW6)

Switching of Sampler 1: 400 MHz or more
0 VCO to above or below :0: Below 400 MHz
400 MHz (U135) :
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To check the logical set bit of data in Debug mode, refer to Address 440160 of the

YTO PLL. Bits 0, 1 and 2 relate to the center frequency.
Bits 5 and 4 relate to the SPAN setup. The normal setup is defined on Table 6-77.

Table 6-77 Loop Filter Setup (Sampler PLL)

Span Bit 5 Bit 4 Loop Filter
SPAN>2 MHz 0 0 WIDE
160 kHz <SPAN=2 MHz 1 0 MID
SPAN= 160 kHz 0 0 WIDE

Only the Sampler PLL loop filter is switched at the boundary of 160 kHz épan.

Addresses 440220 and 440260

The divider set values are stored in these addresses.

Check the accurate set values in the Maintenance mode.

The details are explained in ltem @ of the table of "Maintenance Mode" section.
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R1 PLL

The R1 PLL uses the following address:
Address 440000 (440008 during data reading in Debug mode)

‘Address 440000
Each bit setup is shown

on Table 6-78. .

Table 6-78 Each Bit Setup (at Address 440000)

Bit Setup
7 | Lamp signal polarity 1: Lamp voltage at pin 7 of U104:. —N\[—
£ 0: Lamp voltage at pin 7 of U104: 1
6 Pretune filter 1: Narrow pretune filter ON
: 0: Narrow pretune filter OFF
5 | Switching of reference  : 1: R2 PLL/40
frequency :0: R2 PLL/100
(R2 PLL/40 or 100)
(SW4)
4 |Pretune fiter i 1: MID pretune filter ON
: 0: MID pretune filter OFF
3 Sampie and Hoid 1: Sampie
: 0: Hoid
5 |PLL ON/OFF (SW10)  :1: PLL voltage = PLL voltage .
:0: PLL voltage = 0V
Loop filter 1: MID loop filter ON If bits 1 and 0
1 : 0: MID loop filter OFF are both 0’s,
- : - the wide loop
Loop filter : 1: Narrow loop filter ON filter is used.
0 v : 0: Narrow loop filter OFF

The lamp voltage polarity of bit 7 is switched according to bit 2 of YTO address
440160 and the SPAN setup as defined on Table 6-79

Table 6-79 Lamp Voltage Polarity of Bit 7

Bit 2 of 440160

SPAN

Bit 7 of 440000

2 MHz= SPAN > 50 kHz

0

50 kHz= SPAN

1

2 MHz=SPAN > 50 kHz

1

50 kHz= SPAN
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For the sweep direction and others of R1 VCO and R2 VCO, see the explanation of
bit 2 of Address 440160.

Bits 6 and 4 are pretune filter data and it relates to the RBW.

Table 6-80 Bits 6 and 4 Relating to RBW

RBW Bit 6 Bit 4
RBW=10 kHz 0 0
10 kMz>RBW= 1 kHz 0 1
RBW <1 kHz 1 0

If the MANUAL sweep mode has been selected, bit 6 is 1 and bit 4 is 0.

Bit 5 relates to the span as defined on Table 6-81.

Table 6-81 Switching of Reference Frequency of Bit 5

SPAN Bit 6 Reference Frequency
SPAN>50 kHz 0 R2 PLL/100
20 kHz < SPAN=50 kHz 1 R2 PLL/40
SPAN=20 kHz 0 R2 PLL/40 -

Bit 3 specifies the Hold status during signal sweep if 2 MHz= SPAN>50 kHz and
during MANUAL sweep mode. ,
Otherwise, bit 3 specifies the Sample status.
Bits 1 and 0 specifies the loop filter as follows for all spans:
If bit 1 is 1 and bit 0 is 0, the MID loop filter is inserted.
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OFFSET PLL

The Offset PLL uses the following 3 addresses:
440240 (440248 during data reading in Debug mode)
440200 (440208 during data reading in Debug mode)
440210 (440218 during data reading in Debug mode)

®  Address 440240
If data is indicated in the binary format, it is 8 bits long.
Each bit setup is shown on Table 6-82.

Table 6-82 Each Bit Setup (at Address 440240)

Bit Setup
', '

’ Switching of Offset PLL reference frequency Fixed to 0
6 i Fixed to 1
5 Unused
4 NARROW TAll 0's specifies
3 I'the most wide
5 | Loop filter Loop filteris ! filter.

ON if bit is 1. !
1 :
0 WIDE ;

The fixed value must always be set for bits 7 and 6.
Bits 0 to 4 relate to the signal span and frequency.
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Addresses 440200 and 440210

The divider set values are set in these addresses.

Check the accurate set values in the Maintenance mode.

The details are explained in Item © of the table of “Maintenance Mode" section.

if N = Offset PLL division rate, the set value can be determined in the following flow
chart.

NP = INT (N/5)

Yes NP =INT -1
NS=5

No

NS=N-NP x5

Y
NP =255-NP--2
NS=15--NS+1

I

Y

Set value in Address 440200
Set value in Address 440210

HEX (NP)
"HEX (NS)
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R2 PLL

The R2 PLL uses the following addresses:
440040 (440048 during data reading in Debug mode)
440020 (440028 during data reading in Debug mode)
440100 (440108 during data reading in Debug mode)
440140 (440148 during data reading in Debug mode)
440110 (440118 during data reading in Debug mode)

® ° Address 440040
Each bit setup is shown on Table 6-83.

Table 6-83 Each Bit Setup (at Address 440040)

Bit Setup

7 Switching of PLL voltage 1: 1/1 (during Digital IF)
ratio to VCO to 1/1 or 0 10/1 (during Normal Span)
10/1 (SW3)

6 |Pretune filter :1: ON (RBW= 100 Hz or MANUAL Sweep)
: OFF (RBW > 100 Hz)
5 Loop filter 1: ON (Digital IF or SPAN=2 kHz)
' :0: OFF
4 Loap filter 1: ON (Digital IF)
: 0: OFF
3 Sample and Hold 1: Sample
: 0: Hold
2 PLL ON/OFF (SW9) 1: PLL voltage = PLL voltage
:0: PLL voltage = O V
1 Loop filter 1: Narrow loop filter ON
: 0: Narrow loop filter OFF

£1: MID loop filter ON
: 0: MID loop filter OFF

0 Loop filter

The loop filter specified by bits 5 and 6 is used in the special case.

An example of application in the Digital IF mode. Usually, the MID loop filter (bit 0 is
1) is used.

The Sample and Hold of bit 3 is set to the Hold status (bit 3 is 0) if 50
kHz=SPAN>200 Hz (except for Digital IF mode) or in the Manual Sweep mode.
Otherwise, it is set to the Sample status.
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®  Addresses 440020, 440100, and 440140
The divider data has been set in these addresses.
Check the accurate set values in the Maintenance mode.
The details are explained in Item @ of the "Maintenance Mode" section.

e  Address 440110
The reference frequency switching data of R2 PLL is stored in this address.
For details, see the explanation of Address 440110 of the "YTO PLL" section.

(2) Lamp voltage 1/N attenuator

The 1/N attenuator uses the following addresses:
440010 (440018 during data reading in Debug mode)
440020 (440028 during data reading in Debug mode)

The low-order 4 bits of data is used to store the R2 PLL divide ratio in address 440020.

L Address 440010
Each bit setup is shown on Table 6-84.
Only the low-order 4 bits of this address are effective.

Table 6-84 Each Bit Setup (at Address 440010)

Bit

Setup

Send of lamp voltage to R2 VCO 1: R2 VCO does not sweep.
0

:0: R2 VCO does sweep.

Send of lamp voltage to R1 VCO 1: R1 VCO does not sweep.
: 0: R1 VCO does sweep.

:1: 1/10 ATT is turned OFF.

1/10 ATT switching :
10: 1/10 ATT is turned ON.

O -

:4: 1/1 ATT is turned OFF.
:0: 1/1 ATT is turned ON.

1/1 ATT switching

-t

(=]
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(3)

Table 6-85 Set Va

Table 6-85 lists the set values of each span at Address 440010.

lues of Each Span

SPAN Hex Data at 440010
Digital IF if SPAN >2 MHz 1 ®)
2 MHzZ SPAN > 400 kHz A ()
400 kHz= SPAN >50 kHz 9 M)
50 kHz= SPAN >20 kHz 8 (H)
20 kHz= SPAN >2 kHz 6 (H)
2 kHz= SPANZ 200 Hz 5 m)

Address 44020
If bit 6 of this address data is 0, the 1/5 ATT is inserted.

At this time, the 1/1 ATT and 1/10 ATT must be ON at Address 440010.

Also, the 1/56 ATT is inserted if bit 7 is 1 (the divider of YTO PLL has 1/1 ATT) at
Address 440160 of YTO PLL and if 400 kHz= SPAN >50 kHz.

Relationship between each address and latch
Table 6-86 provides the relationship between each address and latch.

Table 6-86 Relationship between Each Address and Latch

Address Primary Function Latch Part No. Slgna} Na_me on
Circuit Diagram
440000 |R1 PLL SW us 1A0 to 1A7
440040 |R2 PLL SW » 1B0 to 1B7
440020 R2 PLL N 1C0 to 1C7
440010 | Lamp signal switching 1E0 to 1E3
440200 Offset PLL N us 2A0 to 2A7
440240 | Offset PLL SW 2B0 to 2B7
440220 | Sampler PLL N 2C0 to 2C7
440260 |Sampler PLL N 2D0 to 2D3
440210 | Offset PLL N 2E0 to 2E3
440100 R2 PLL N u7 3A0 to 3A7
440140 R2 PLL N 3B0 to 3B5
440120 | Sampler PLL SW 3C0 to 3C7
440160 [ YTO PLL SW 3D0 to 3D7
440110 |TYO PLL SW 3E0 to 3E3

The low-order 1 bit of the signal name of the circuit diagram- corresponds to each bit
explained above. ;
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7. REPLACEABLE MECHANICAL PARTS

EXPLODED VIEW 1

MODE L.

R3265/71

Description CODE Q'ty
1 | CABINET MBX-69394 !
2 | DUNPER, REARL [ MMX-69397 1
3 | DUNPER, REARR | MMX-69398 |
4 |COVER, SIDEL | MMS-69377 |
5 |COVER, SIDER | MMS-69378 1
6 | DUNPER, F MMX-69395 2
7 [ HANDLE, A MME -69393 |
8 | HuB MCE-90308 2
9 | RING, HANDLE | MCE-83731 2
10} SPRING MEX-95207 2
I I |COVER, HANDLE| MMS-69380 2

Description CODE Q'ty
A | SCREW, HD4x30mm | YKG-H04894 |4
B[R " ME™™ 1 YKG-NBAX8 |2
C|FohoW Maxsmm | yKG-SBAX8 | 4
D | gk X1 | YKG-E001510 |10
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WARRANTY

ADVANTEST product is warranted against defects in material and workmanship for a period of
one year from the date of delivery to original buyer.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by buyer, unauthorized modification or misuse, accident or abnormal conditions of
operations,

No other warranty is expressed or implied. ADVANTEST specifically disclaims the implied
warranties of merchantability and fitness for a particular purpose.

ADVANTEST shall not be liable for any special incidental or consequential damages, whether in
contract, tort or otherwise.

Any and all warranties are revoked if the product is removed from the country in which it was
originally purchased.

SERVICE

During the warranty period, ADVANTEST will, at its option, either repair or replace products
which prove to be defective.

When trouble occurs, buyer should contact his local supplier or ADVANTEST glvmg full: details
of the problem and the model name and serial number.

For the products returned to ADVANTEST for warranty service, buyer shall prepay shipping and -
transportation charges to. ADVANTEST and ADVANTEST shall pay shipping and transportation
charges to return the product to buyer. However, buyer shall pay all charges, duties, and taxes
incurred in his country for products returned from ADVANTEST.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. All
material in the container should be checked against the enclosed packing list or the instruction
manual  alternatively. ADVANTEST will not be responsible for shortage unless notified
immediately.

If the product is damaged in any way, a claim should be filed by the buyer Wlth carrier
immediately. (To obtain a quotation to repair shipment damage, contact ADVANTEST or the local
supplier.) Final claim and negotiations with the carrier must be completed by buyer.

SALES & SUPPORT OFFICES

Advantest(Singapore) Pte.Ltd.
438A Alexandra Road
#08-03/06 Alexandra Technopark Singapore 119967
Phone : 65-274-3100 Facsimile : 65-274-4055
ROHDE & SCHWARZ Engineering and Sales GmbH
Miihldorfstr. 15 (P.0.B. 80 1429, D-81614 Mumchen)
D-81671 Munichen, Germany
Phone : 49-89-4129-13711 Facsimile : 49-89-4129-13723
TEKTRONIX INC.
P.O. Box 500, M/S 39-520, Beaverton, Oregon 97077-0001
or
Howard Vollum Industrial Park, M/S 58743, Beaverton, OR, 97077, U.S.A.
~ Inside the U.S. 1-800-426-2200
QOutside the U.S. 1-503-627-1933 °

——— Technology Support on the Leading Edge —_

ADVANTEST

ADVANTEST CORPORATION

Shinjuku-NS Building, 4-1, Nishi-Shinjuku 2-chome, Shinjuku-ku, Tokyo 163-0880, Japan
Phone:+81-3-3342-7500 Facsimile:+81-3-56322-7270 Telex:232-4914 ADVAN J
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