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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

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

e 2. SPECIFICATION This chapter lists the R3261/3361 series
specifications and accessories.

3. THEORY OF OPERATION This chapter describes the operation of
spectrum analyzer.

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

5. CALIBRATION This chapter describes the method of
(REFER TO NCSL) calibrating the spectrum analyzer.

6. MAINTENANCE This chapter describes the method of
(TROUBLESHOOTING) troubleshooting the spectrum analyzer.

7. REPLACEABLE This chapter lists the part list, circuit
ELECTRICAL PARTS, diagram, and layout drawing of spectrum
CIRCUIT DIAGRAMS analyzer.

AND LOCATIONS

8. REPLACEABLE This chapter lists the mechanical part
MECHANICAL PARTS table of spectrum analyzer.
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1.2 Overview

1.2 Overview

The R3261/3361 Series spectrum analyzer, which employs a synthesized

local oscillator for assuring highly stable spectrum-analyzer, features

wide frequency range from 9kHz to 2.6GHz(R3261A,C/AN,CN, R3361A,C/AN,CN),
R 9kHz to 3.6GHz (R3261B/D, R3361B/D), - o

wide input range from -130dBm to +254Bm (R3261A,C/B,D, R3361A,C/B,D),

-19dBu to +132dBu (R3261AN/CN, R3361AN/CN),

wide measurement display range of 115dB

and high resolution of 30Hz, low residual FM of 20Hz,_,, less noise

sideband of -105dBc/Hz (20kHz output from carrier) as well as full

remote-control GPIB, and the memory card function for saving/recalling

data and panel settings.

The R3361 contains a tracking generator that facilitates frequency
characteristic measurement.

Features

|
C) This analyzer permits sweeping over a wide frequency range from 9kHz
to 3.6GHz (R3261B/D,3361B/D).

C) A maximum frequency resolution of 30Hz enables analysis of adjacent
signals and spurious response.

C) High-precision frequency measurement
A reference crystal oscillator with an aging rate of 2 x 10'8/day is
installed to measure very weak signals (which cannot be measured by
any counter) at a resolution of 1Hz in the counter mode.

C) Use of a memory card permits saving/recalling of front panel settings.

C) The field strength can be viewed and read directly after compensating
' the antenna calibration coefficient and that the QR value based on the
CISPR standard can be observed directly.

C) Various enhanced functions supported by digital indications
Brief information needed for spectrum analysis is displayed on the CRT
together with signal traces. The digital memory screen provides
flickerless display. Various marker functions assures accurate and
easy reading even in the manual mode. '

C) Two channels of completely independent digital memories enable
simultaneous display of two screens.

A full-remote-control GPIB is used as a powerful system component.

CD-!me built-in tracking generator of the R3361 enables direct viewing of
frequency attenuation of 115dB or more.

1 - 2% Jul 20/94
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2.1 R3261A/C Specifications

2. SPECIFICATIONS

This chapter lists the R3261A/C, R3261AN/CN, R3261B/D, R3361A/C,
R3361AN/CN, and R3361B/D specifications and accessories.

2.1 R3261A/C Specifications
(1) Frequency Specifications
Measurable bandwidth : 9kHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy ]
:.+(3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span = 2MHz)
+(2% of the span + center frequency x
reference oscillator accuracy + 50kHz)
(span > 2MHz)

Reference oscillator : Internal or external input (10MHz)

Internal reference oscillator accuracy

Aging : (2 x 1078 per day)
+(1 x 107 per year)
Temperature stability £5 x 10~8 (from 0°C to +50°C,

+259C as a reference)

Frequency span
LIN mode
LOG mode

1kHz to 2.6GHz, and 0
1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

. se

Frequency Span accuracy .
LIN mode +3% of the span (span > 2MHz)

+5% of the span (span < 2MHz)

-

Frequency stability
Residual FM SO0kHz p-p or less (span > 10MHz)

2kHz p-p or less (10MHz = span > 2MHz)

20Hz p-p or less (span g 2MHz)

300Hz/min. or less (span g 2MHz, at a

constant temperature after an hour of

warming up)

.

Frequency drift

Side band noise <-105dBc/Hz (20kHz offset)

Resolution

3dB bandwidth 30Hz to 1MHz, switched at 1 to 3 steps

.
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2.1 R3261A/C Specifications

200Hz, 9kHz, 120kHz
<15: 1 (604B : 3dB)
+20%

6dB bandwidth
Selectivity
Bandwidth accuracy

e se e

Marker accuracy ) .
. Normal mode Center frequency indication accuracy +

) span accuracy

Indicated frequency x reference oscillator

accuracy *1 count

.

Counter mode

(2) Amplitude Specifications

Amplitude measurement range

-130dBm to +25dBm

Screen display range

LOG mode : 1204B (104B/div)
: 804B (104B/div)
: 504B (5d4B/div)
: 204B (24B/div)
: 10dB (1dB/d4iv)

LIN mode : 10div

QP mode : 80dB (104B/div)

Provided the measurement range is 704B

Linearity display

LOG mode : $2.04B/1104B, *1.5d4B/704B, +1.0dB/104dB,
+0.2dB/1dB

LIN mode : 5% of the fullscale

QP mode : $2,04B/704B, *1.0dB/404B
Reference level indication range ’ 533

: -109.9dBm to +40.0d4Bm
- 0.,715uv to 22.4V

Reference level accuracy : +0,.3dB 0 to -50dBm

30.7dB  +20 to =~704Bm

Dynamic range
Average noise level : -121dBm + 1.55f£(GHz)dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHz or more)
Secondary, tertiary distortion
: £-70dB -304Bm input
(Input attenuator 04B, frequency 10MHz or
‘ more)
Frequency response _: #0.53dB 100kHz to 2GHz
+1.0dB 9kHz to 2.6GHz
(LOG mode, input attenuator 104B, 20 to
300c¢)
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2.1 R3261A/C Specifications

(3

(4)

(5)

Residual response H

< -100dBm (Input attenuator 04B, 50Q
terminator, frequency 500kHz or more)

Resolution bandwidth switching accuracy:

Video filter

Sweep Specifications
Sweep time g

Sweep time accuracy

»

Trigger mode :
Input Specifications

Input impedance

Input connector :

Maximum input level

o

Input attenuator 2

Input attenuator switching

.
3

Detection mode

..

Output Specifications
External memory function :
Video output :

Sound monitor output g

Power supply for probes :

Recorder output g

+0.34B (after automatic calibration)

1Hz to 1MHz (switched 1 to 10 steps)

30msec to 1000sec and Manual sweeping
< 3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Approx. 50Q

VSWR < 1.5 (100kHz < f < 2GHz)
VSWR < 2.0 (9kHz = f = 2.6GHz)
(Input attenuator > 10dB)

N connector

+25dBm (input attenuator > 30d4B)
+50VDC max

0 to 504B (10dB steps)

accuracy

+1.04B ({g2.0GHz)

+1.5dB (<2.6GHz)

(Input attenuator 104dB standard)

NORMAL, POSI, NEGA, SAMPLE

IC memory card
Approx. 1Vp-p, approx 759, composite

The AM and FM sound can be monitored with
an approximately 8Q earphone.

+15V, 4-pin connector

X axis approx. -5 to +5V, output impedance
approx. 10kQ
Y axis approx. 0 to +4V, output impedance
approx. 2209
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2.1 R3261A/C Specifications

(6)

(7

(8)

GPIB data output/
Remote control

Direct plot

Printer output

Indication Specifications
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD

AVG

o

The built-in GPIB interface allows data
output and remote control.

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

The built~-in GPIB interface allows
HP2225AJ to output a hard copy of
on-screen data.

Waveforms, setting conditions, grid, label
5.5 inch

Two screens of A and B’
i

signal response from the analyzer is
indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indication of the maximum signal level of
repeat sweeping

Indication of the average of repeat
sweeping

Other functions (R3261C only)

Occupied bandwidth measurement/Adjacent channel leakage power

measurement
Multi-marker function
General Specifications

Using ambient condition

Storage temperature range

-
H

0 to 50°C
85%RH or less

-20 to +60°C
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2.1 R3261A/C Specifications

Power supply : The power voltage of the analyzer is set
at the delivery according to the
customer's ordering information.

Option No. Standard| = 44

Line voltage (V)|90 to 132|198 to 250

48 to 66Hz

R3261C : Line voltage range 90 to 132VAC or 198 to
250VAC is automatically selected
internally.

48 to 66Hz

Power consumption 220VA or less

Dimensions : Approx. 330(W) x 177(H) x 450(D) mm
Mass : Approx. 15kg
(9) Options and Accessories
Option
OPTION 02 RS-232 interface

OPTION 04 Occupied bandwidth measurement/Adjacent channel leakage
power measurement

OPTION 12 Gated sweep function

OPTION 15 Controller function
(Parallel 1/0, Serial 1/0)

OPTION 70 Multi-marker function

OPTION 72 Printer output

OPTION 80 RS-232 interface/Gated sweep function

OPTION 81 Controller function/Gated sweep function
Separate accessory

R3551 EMI preselector
R16211 Carring case
A02804 Front cover
. A09505 Memory card (32k byte, 5 pieces) ~
} A09506 Memory card (128k byte, 5 pieces)
' A02034 Panel Mount Kits
A02255 . Rack Mount Kits (JIS)
A02455 Rack Mount Kits (EIA)
2-5 Jul 20/94
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2.2 R3261AN/CN Specifications

2.2R3261AN/CN Specifications
(1) Frequency Specifications
Measurable bandwidth : 9kHz to 2.6GHz

Cénter frequency setting increment
: 1Hz

Center frequency indication accuracy
. : +(3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span = 2MHz)
+(2% of the span + center frequency x
reference oscillator accuracy + 50kHz)
(span > 2MHz) ’

Reference oscillator : Internal or external input (10MHz)

|
Internal reference oscillator accurac

Aging : +(2 x 107° per day)
+(1 x 10°7 per year)
Temperature stability +5 x 10~8 (from 0°C to +50°cC,

+259C as a reference)

Frequency span
LIN mode
LOG mode

1kHz to 2.6GHz, and 0
1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

T

Freguency span accuracy
LIN mode

+3% of the span (span > 2MHz)
+5% of the span (span ¢ 2MHz)

Frequency stability
Residual FM

50kHz p-p or less (span > 10MHz)

2kHz p~-p or less (10MHz > span > 2MHz)
20Hz p-p or less (span g 2MHz)
300Hz/min. or less (span < 2MHz, at a
constant temperature after an hour of
warming up)

Frequency drift

Side band noise

<-105dBc/Hz (20kHz offset)

Resolution
3dB bandwidth

30Hz to 1MHz, switched at 1 to 3 steps

6dB bandwidth
Selectivity
Bandwidth accuracy

200Hz, 9kHz, 120kHz
<15: 1 (60dB : 3dB)
+20%

o e jee
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2.2 R3261AN/CN Specificatigns

Marker accuracy ) ;
Normal mode Center frequency indication accuracy +

span accuracy N

Counter mode : Indicated frequency x reference oscillator

accuracy *1 count

(2) Amplitude Specifications

Amplitude measurement range
: -19dBu to +132dBu

Screen display range

LOG mode : 120dB (10dB/div)

: 80dB (104B/div)

: 504B (5dB/div)

s 20dB (2dB/div)

: 10dB (14B/div)
LIN mode : 10div ‘
QP mode : 80dB (104B/div) |

Provided the measurement irange is 70d4B

Linearity display

LOG mode : #2,08B/1104B, #1.5dB/704B, *1.0dB/104B,
+0.2dB/1dB
LIN mode +5% of the fullscale

. o

QP mode +2.0dB/704B, *1.0dB/40dB
Reference level indication range
: +0,14Bu to +150d4Bu
’ 1.01uV to 31.6V

Reference level accuracy : +0.3dB +110 to +604Bu
+0.7dB  +130 to +40dBu

Dynamic range

Average noise level ¢ -10dBu + 1.55f£(GHz)dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0dB,
frequency 1MHz or more)

Secondary, tertiary distortion

: £ -708B =~-304Bm input

(Input attenuator 0d4B, frequency 10MHz or
more)

Frequency response : #0.5d4B 100kHz to 2GHz
+1.54B 9kHz to 2.6GHz
(LOG mode, input attenuator 104B, 20 to
300¢)

Residual response _: £ +11dBu (Input attenuator 04B, 75Q
terminator, frequency 500kHz or more)
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2.2 R3261AN/CN Specifications

(3)

(4)

(5)

Resolution bandwidth switching accuracy -

Video filter

$yeep Specifications
Sweep time

Sweep time accuracy
Trigger mode

Input Specifications

Input impedance

Input connector

Maximum input level

Input attenuator

+0.3dB (after automatic calibration)

1Hz to I1MHz (switched 1 to 10 steps)

30msec to 1000sec and Manual sweeping
< 3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Approx. 75Q
VSWR < 1.5 (100kHz < £ < 2GHz)
VSWR < 2.0 (9kHz < f < 2.6GHz)

(Inpu? attenuator > 10dB)

N connector

+132dBu (input attenuator = 304B)
+50VDC max

0 to 504B (104B steps)

Input attenuator switching accuracy

Detection mode

Output Specifications
External memory function
Video output

Sound monitor output

Power supply for probes

Recorder output

$+1.04B (=2.0GHz)
+1.5dB (<2.6GHz)
(Input attenuator 10dB standard)

NORMAL, POSI, NEGA, SAMPLE

IC memory card
Approx. 1Vp-p, approx 75Q, composite

The AM and FM sound can be monitored with
an approximately 8Q earphone.

+*15V, 4-pin connector
X axis approx. -5 to +5V, output impedance
approx. 10kQ
Y axis approx. 0 to +4V, output impedance
approx. 220Q
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2.2 R3261AN/CN Specifications

(6)

(7

(8)

GPIB data output/
Remote control

Direct plot

Printer output

Indication Specifications
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD

AVG

s

.

The built-in GPIB intetface allows data
output and remote control.

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy. o

The built-in GPIB interface allows
HP2225AJ to output a hard copy of
on-screen data.

Waveforms, setting conditions, grid, label
5.5 inch

Two screens of A and B

|
Signal response from the analyzer is
indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indication of the maximum signal level of
repeat sweeping

Indication of the average of repeat
sweeping

Other functions (R3261CN only)

Occupied bandwidth measurement/Adjacent channel leakage power

measurement

Multi-marker function

General Specifications

Using ambient condition

Storage temperature range

.

0 to 50°C
85%RH or less

~20 to +60°C
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2.2 R3261AN/CN Specifications

(9)

Power supply

Power consumption

Dimensions

Mass

The power voltage of the analyzer is set
at the delivery according to the
customer's ordering information.

Option No. Standard| = 44

Line voltage (V)]|90 to 132|198 to 250

48 to 66Hz

R3261CN : Line voltage range 90 to 132VAC or 198 to
250VAC is automatically selected
internally.

48 to 66Hz

220VA or less

: Approx. 330(W) x 177(H) x 450(D) mm

: Approx. ﬁSkg

Options and Accessories

Option
OPTION

OPTION

OPTION

OPTION

OPTION
OPTION
OPTION
.OPTION
Separate

R3551

R16211
A02804
A09505
A09506
A02034
A02255
A02455

02 RS-232 interface

04 Occupiéd bandwidth measurement/Adjacent channel leakage
power measurement

12 Gated sweep function

15 Controller function
(Parallel I/0, Serial 1/0)

70 Multi-marker function

72 Printer output

80 35-232 interface/Gated sweep function

81 - Controller function/Gated sweep function

accessory

EMI preselector
Carring case
Front cover
Memory card (32k byte, 5 pieces)
Memory card (128k byte, 5 pieces)
Panel Mount Kits
Rack Mount Kits (JIS)
Rack Mount Kits (EIA)
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2.3R3261B/D Specifications
(1) Frequency Specifications

.Measurable bandwidth 5

2.3 R3261B/D Specifications

9kHz to 3.6GHz

Center frequency setting increment

.
:

Center fiequency indication

.
N

Reference oscillator s

Internal reference oscillator accuracy

Aging 3
! Temperature stability
Frequency span

LIN mode
LOG mode

o e

Frequency span accuracy
LIN mode H

Frequency stability
Residual FM s

Frequency drift H
Side band noise 5

Resolution
3dB bandwidth
) 6dB bandwidth
) Selectivity
Bandwidth accuracy

e ss e e

18z

accuracy

+(3% of the span + center frequency x

reference oscillator accuracy + 20Hz)
(span < 2MHz)

+(2% of the span + center frequency x

reference oscillator accuracy + 50kHz)
(span > 2MHz)

Internal or exterﬁal iﬁput‘(TOHz)

+(2 x 108 per day)

(1 x 107 per year)

+5 x 10~8 (from 0°C to +50°C,
+259C as a reference)

1kHz to 3.6GHz and 0
1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

*+3% of the span (span > 2MHz)
+5% of the span (span g 2MHz)

50kHz p-p or less (span > 10MHz)

2kHz p-p or less (10MHz > span > 2MHz)
20Hz p-p or less (span g 2MHz)
300Hz/min. or less (span < 2MHz, at a
constant temperature after an hour of
warming up)

£ -105dBc/Hz
£ -101dBc/Hz

f < 3.0GHz
f £ 3.6GHz
(20kHz offset)

30Hz to 1MHz, switched 1 to 3 steps
200Hz, 9kHz, 120kHz

<15: (604dB : 3dB)
+20%
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2.3 R3261B/D Specifications

Marker accuracy ;
Normal mode Center frequency indication accuracy +

span accuracy

Indicated frequency x reference oscillator

accuracy #1 count

o

Counter mode

(2) Aﬁplitude Specifications

Amplitude measurement range
s+ -130dBm to +25dBm

Screen display range

LOG mode : 1208B (10d4dB/div) £
:+ 804dB (104B/div)
:- 50dB (5d4B/div)
: 204B (2dB/div)
: 10dB  (1dB/div) )
LIN mode : 10div ';
QP mode : 80dB (10dB/div)

Provided the measurement range is 70dB

Lineérity display

LOG mode : +2.04dB/1104B, *1.54B/704B, *1.0dB/104B,
+0.24B/1dB -
LIN mode +5% of the fullscale

QP mode +2.08B/704B, +1.0dB/40dB
Reference level indication range
: ~109.9dBm to +40.0dBm
0.715uvV to 22.4V

Reference level accuracy : +0.3dB 0 to -50dBm
+0.78B  +20 to -70dBm

Dynamic range

Average noise level : -121dBm + 1.55f(GHz)dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0d4B,
frequency 1MHz or more)

Secondary, tertiary distortion

: £-70dB -304Bm input

(Input attenuator 04B, frequency 10MHz or
more)

Frequency response : #0.5dB 100kHz to 2GHz
$1.04B 9kHz to 3.6GHz
(LOG mode, input attenuator 104B, 20 to
300¢)

Residual response : £ ~1004Bm (Input attenuator 0dB, 50Q
‘terminator, frequency 500kHz or more)
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2.3 R3261B/D Specifications

Resolution bandwidth switching accuracy )

: +0.34B (after automatic calibration)

Video filter

1Hz to 1MHz (switched 1 to 10 steps)

(3) sweep Specifications

Sweep time : 30msec to 1000sec and Manual sweeping
Sweep time accuracy : < 3%
Trigger mode : FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

(4) Input Specifications

Approx. 508
VSWR < 1.5 (100kHz = ﬁ < 2GHz)
VSWR = 2.0 (9kHz < £ < 3.6GHz)

{(Input attenuatoﬁ > 10dB)

Input impedance

o

Input connector N connector

Maximum input level +25dBm (input attenuator = 30dB)

+50VDC max

Input attenuator : 0 to 504B (104B steps)

Input attenuator switching accuracy
: #1,0dB (< 2.0GHz)
+1.5dB (s 3.6GHz)
(Input attenuator 10dB standard)

Detection mode : NORMAL, POSI, NEGA, SAMPLE
(5) Output Specifications
External memory function : IC memory card
Video output : Approx. 1Vp-p, approx 750, composite

The AM and FM sound can be monitored with
an approximately 8Q earphone.

Sound monitor output

Power supply for probes +15V, 4-pin connector

Recorder output : X axis approx. -5 to +5V, output impedance
approx. 10kQ
Y axis approx. 0 to +4V, output impedance
approx. 220Q

i
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2.3 R3261B/D Specifications

(6)

(N

(8)

GPIB data output/
Remote control

Direct plot

Printer output

Indication Specifications
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD

AVG

W

.

The built-in GPIB interface allows data
output and remote control.

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

The built-in GPIB interface allows

HP2225AJ to output a hard copy of
on-screen data.

Waveforms, setting conditions, grid, label
5.5 inch
Two screens of A and B’

Signal response from the analyzer is
indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indication of the maximum signal level of
repeat sweeping

Indication of the average of repeat
sweeping

Other functions (R3261D only)

Occupied bandwidth measurement/Adjacent channel leakage power

measurement
Multi-marker function
General Specifications

Using ambient condition

Storage temperature range

:

0 to 509C
85%RH or less

-20 to +60°C
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2.3 R3261B/D Specifications

Power supply : The power voltage of the analyzer is set
at the delivery according to the
customer's ordering information.

Option No. Standard| 44

= Line voltage (V)|90 to 132{198 to 250

48 to 66Hz

R3261D : Line voltage range 90 to 132VAC or 198 to
250VAC is automatically selected

*%g internally.
“““ 48 to 66Hz
Power consumption : 220VA or less
Dimensions : Approx. 330(W) x 177(H) x 450(D) mm

Mass : Approx. 15kg
*\ (9) Options and Accessories
Option
OPTION 02 RS-232 interface

OPTION 04 Occupied bandwidth measurement/Adjacent channel leakage
power measurement

OPTION 12 Gated sweep function

OPTION 15 Controller function
(Parallel I/0, Serial I/0)

OPTION 70 Multi-marker function

OPTION 72 Printer output

OPTION 80 RS-232 interface/Gated sweep function

OPTION 81 Controller function/Gated sweep function
Separate accessory

R3551 EMI preselector
R16211 Carring case
A02804 Front cover
A09505 Memory card (32k byte, 5 pieces)
RA09506 Memory card (128k byte, 5 pieces)
A02034  Panel Mount Kits
A02255 Rack Mount Kits (JIS)
A02455 Rack Mount Kits (EIA)
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2.4 R3361A/C Specifications

2.4R3361A/C Specifications , - -

(1) Freguency Specifications

Measurable bandwidth

9kHz to 2.6GHz

Cénter frequency setting increment

1Hz -

Center frequency indication accuracy
: (3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span s 2MHz)
+(2% of the span + center frequency x
reference oscillator accuracy + 50kHz)
(span > 2MHz)

Reference oscillator :' Internal or external iﬁput (10MHZ2)

Internal reference oscillator accuracy

Aging : (2 x 10~8 per day)
(1 x 10-7 per year) B
Temperature stability +5 x 10~8 (from 0°C to +50°cC,

+250C as a reference)

Frequency span
LIN mode
LOG mode

1kHz to 2.6GHz and 0
1, 2, or 3 decades of span can be selected
within the range from i0kHz to 1000MHz.

T

Frequency span accuracy
LIN mode

+3% of the span (span > 2MHz)
+5% of the span (span < 2MHz)

Frequency stability
Residual FM

50kHz p-p or less (span > 10MHz)

2kHz p-p or less (10MHz = span > 2MHz)
20Hz p-p or less (span g 2MHz)
300Hz/min. or less (span < 2MHz, at a
constant temperature after an hour of
warming up)

Frequency drift

Side band noise

.

<-105dBc/Hz (20kHz offset)

Resolution
3dB bandwidth
6dB bandwidth
Selectivity
Bandwidth accuracy

30Hz to 1MHz, switched 1 to 3 steps
200Hz, 9kHz, 120kHz

=15: 1 (604B : 3dB) -
+20%

TR TER TRy
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2.4 R3361A/C Specifications

Marker accuracy
Normal mode

Center frequency indication accuracy +
span accuracy

Counter mode : Indicated frequency x reference oscillator
accuracy #*1 count o S
(Excepting TG mode)

(2) Amplitude Specifications

Amplitude measurement range
: -130dBm to +25dBm

Screen display range

LOG mode : 120dB (104B/div)
: 804B (10dB/div)
: 504B (5dB/div)
: 20dB (2dB/div) i
: 108B (1dB/div)
~LIN mode : 104iv
QP mode : 804B (104B/div)

Provided the measurement range is 704B

Linearity display

LOG mode s +2,0dB/1104B, +1.5dB/704B, +1.04B/104B,
+0.24B/1dB

LIN mode : #5% of the fullscale

QP mode s+ +2.04B/704B, #1.04B/40dB

Reference level indication range
: ~109.94Bm to +40.04Bm
0.715uV to 22.4V

Reference level accuracy : $0.3dB 0 to -50dBm
+0.7dB  +20 to -70dBm

Dynamic range
Average noise level : -121dBm + 1.55f (GHz)dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHz or more)
Secondary, tertiary distortion
: £-70dB -30dBm input
. (Input attenuator 0dB, frequency 10MHz or
more)
+#0.5dB 100kHz to 2GHz
+1.0dB 9kHz to 2.6GHz
(LOG mode, input attenuator 10dB, 20 to

.

Fregquency response

300¢)
§ Residual response : < -1004Bm (Input attenuator 04B, 50Q
J terminator, frequency 500kHz or more)
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2.4 R3361A/C Specifications

(3)

(4)

(5)

. Input impedance

Resolution bandwidth switching accuracy
: +0.3dB (after automatic calibration)

Video filter

1Hz to 1MHz (switched 1 to 10 steps)
Sweep Specifications

Sweep time

30msec to 1000sec and Manual sweeping

Sweep time accuracy < 3%

Trigger mode : FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE
Input Specifications

Approx. 509

VSWR < 1.5 (100kHz <f < 2GHz)

VSWR < 2.0 (9kHz = f = 2.6GHz)
(Input attenuator z 104B)

.

Input connector ¢ N connector

+25dBm (input attenuator = 304B)
+50VDC max

Maximum input level

Input attenuator : 0 to 50dB (10dB steps)
Input attenuator switching accuracy
: $1.08B (=2.0GHz)
+1.5dB (g2.6GHz)
(Input attenuator 10dB standard)
Detection mode : NORMAL, POSI, NEGA, SAMPLE
Tracking generator specifications

Frequency range : 9kHz to 2.6GHz

Output level range : 0dBm to ~50dBm Setting can be done in
steps of 1dB.

Output level -accuracy : $+0.5dB (30MHz, -10d4Bm, +20 to +30°C)
Output level flatness : $+0.7dB (100kHz to 1.0GHz)

+1.5dB (9kHz to 2.6GHz)
(-10dBm output)
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2.4 R3361A/C Specifications

Output level switching accuracy ; .

Output spuriousness

TG leakage

Output impedance

Output VSWR

Output connector
(6) Output Specifications
External memory function:

Video output

Sound monitor output

Power supply for probes

Recorder output

GPIB data output/
Remote control

Direct plot

Printer output

—

.
3

+1,04B (100kHz to 1.0GHz)
+2,04B (9kHz to 2.6GHz)
(-10aBm reference)

Harmonics spurious level s--éOGB'
Non-harmonics spurious level =< -304B
(Output level 0dBm)

< -110dBm

Approx. 50Q

< 1.5 (100kHz to 2.0GHz)
< 2.0 (9kHz to 2.6GHz)
(At < -104Bm output)

N-connector

IC memory card

s

Approx. 1Vp-p, approx. 75Q, composite

The AM and FM sound can be monitored with
an approximately 8Q earphone.

+15V, 4-pin connector
X axis approx. -5 to +5V, output impedance

approx. 10kQ
Y axis approx. 0 to +4V, output impedance

approx. 220Q

The built-in GPIB interface allows data
output and remote control.

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

The built-in GPIB interface allows
HP2225AJ to output a hard copy of
on-screen data.
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2.4 R3361A/C Specifications

(7) Indication Specifications
Indicated items : Waveforms, setting conditions, grid, label

CRT display unit 5.5 inch

Frace : Two screens of A and B
WRITE : Signal response from the analyzer is
indicated at every sweeping.
VIEW : The WRITE waveform contained in the
memory, or other contents in the memory
are displayed. ”
MAX HOLD : Indication of maximum signal level during
repeated sweeping
AVG : Indication of average signal level during

‘ repeated sweeping
(8) Other functions (R3361C only)

Occupied bandwidth measurement/Adjacent channel leakage power
measurement

Multi-marker function
(9) General Specifications

Using ambient condition : 0 to 50°C
85%RH or less

Storage temperature range : -20 to’ +60°C

Power supply : The power voltage of the analyzer is set
at the delivery according to the
customer's ordering information.

Option No. Standard 44

Line voltage (V)] 90 to 132{198 to 250

48 to 66Hz

R3361C : Line voltage range 90 to 132VAC or 198 to
250VAC is automatically selected
internally.
48 to 66Hz
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2.4 R3361A/C Specifications

(10)

Power consumption

Dimensions

Mass

220VA or less

: Approx. 330(W) x 177(3{ x 450(D) mm

: Approx. 17kg

Options and Accessories

Option
OPTION

OPTION

OPTION

OPTION

OPTION
OPTION
OPTION
OPTION

Separate

" R3551
Ri6211
A02804
A09505
AQ9506
A02034
A02255
A02455

02 RS-232 interface

04 Occupied bandwidth measurement/Adjacent channel leakage
power measurement

12 Gated sweep function

15 Controller function | )
(Parallel I/O, Serial ﬁ/O)

70 Multi-marker function

72 Printer oétput

80 RS-232 interface/Gated sweep function

81 Controller function/Gated sweep function

accessory

EMI preselector

Carring case

Front cover

Memory card (32k byte, 5 pieces)
Memory card (128k byte, 5 pieces)
Panel Mount Kits

Rack Mount Kits (JIS)

Rack Mount Kits (EIA)
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2.5 R3361AN/CN Specifications

2.5R3361AN/CN Specifications
(1) Prequency Specifications
Measurable bandwidth : 9kHz to 2.6GHz

Céenter frequency setting increment
: 1Hz

Center frequency indication accuracy
: +(3% of the span + center frequency x
reference oscillator accuracy + 20Hz) : -
(span = 2MHz) ) o
+(2% of the span + center frequency x
reference oscillator accuracy + 50kHz)
(span > 2MHz)

Reference oscillator : Internal or external input (10MHz)

Internal reference oscillator accuracy

Aging : #(2 x 10-8 per day)
{1 x 10~7 per year)
Temperature stability +5 x 10-8 (from 0°C to +50°C,

+250C as a reference)

Frequency span
LIN mode
LOG mode

1kHz to 2.6GHz and 0
1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

Frequency span accuracy
LIN mode : +3% of the span (span > 2MHz)
: +5% of the span (span ¢ 2MHz)

Frequency stability
Residual FM S0kHz p-p or less (span > 10MHz)

2kHz p-p or less (10MHz 2 span > 2MH2)

20Hz p-p or less (span g 2MHz)

300Hz/min. or less (span < 2MHz, at a

constant temperature after an hour of

warming up)

Frequency drift

Side band noise : <-105dBc/Hz (20kHz offset)

Resolution
3dB bandwidth
6dB bandwidth
Selectivity
Bandwidth accuracy

30Bz to 1MHz, switched 1 to 3 steps
200Hz, 9kHz, 120kHz

=15: 1 (60d4B : 3dB)

+20%

e 05 ae e
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2.5 R3361AN/CN Specifications

Marker accuracy
Normal mode

.

Counter mode

(2) Amplitude Specifications

Amplitude measurement range

Screen display range
LOG mode

'LIN mode
QP mode

Linearity display
LOG mode

LIN mode
QP mode

Center frequency indication accuracy +
span accuracy i

Indicated frequency x reference oscillator
accuracy 1 count

(Excepting TG mode)

-19dBu to +132dBu

1204B (104B/div)
80dB (104B/div)
508B (5dB/div)
204B (2dB/div)
10dB  (1dB/div)
10div

804dB (104B/div)

Provided the measurement range is 704dB

+2.0dB/1108B, +1.5dB/704B, +1.04B/10dB,
+0.2dB/1dB

+5% of the fullscale

+2.04B/704B, #1.0dB/404B

Reference level indication range

Reference level accuracy :

Dynamic range
Average noise level g

+0.1dBu to +150dBu
1.01uvV to 31.6V

+0.3dB +110 to +60d4Bu
+0.7dB  +130 to +40dBu

-10dBu + 1.55f(GHz)dB

(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHz or more)

Secondary, tertiary distortion

Frequency response :

Residual response g

< -70dB -30dBm input

(Input attenuator 0dB, frequency 10MHz or
more)

+0.5dB 100kHz to 2GHz

+1.5dB 9kHz to 2.6GHz

(LOG mode, input attenuator 104dB, 20 to
30°¢)

< +114Bu (Input attenuator 0dB, 75Q
terminator, frequency S500kHz or more)

2 - 23 Jul 20/94



R3261/3361
SPECTRUM ANALYZER
MAINTENANCE MANUAL "

(3)

(4)

(5)

2.5 R3361AN/CN Specifications

Resolution bandwidth switching accuracy
: +0.3dB (after automatic calibration)

Video filter

1Hz to 1MHz (switched i to 10 steps) _

Sweep Specifications

Sweep time : 30msec to 1000sec and Manual sweeping

Sweep time accuracy T < 3%

Trigger mode : FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE £
Input Specifications

Input impedance : Approx. 758 .

VSWR g 1.5 (100kHz <f s 2GHz)
| VSWR < 2.0 (9kHz < £ < 2.6GH2z)
| (Input attenuator > 10dB) =

Input connector : N connector

Maximum input level : +132dBu (input attenuator = 30dB) i
+50VDC max

Input attenuator : 0 to 50dB (104B steps)

Input attenuator switching accuracy
: +1.0d4B (=2.0GHz)
+1.5dB (s£2.6GHz)
(Input attenuator 104B standard)

Detection mode : NORMAL, POSI, NEGA, SAMPLE
Tracking generator specifications
Frequency range : 9kHz to 2,6GHz

Output level range : 1054Bu to +55dBu Setting can be done in
. steps of 1dB.

Output level- accuracy +0.5dB (30MHz, +95dBu, +20 to +30°C)

Output level flatness : +0.7dB (100kHz to 1.0GHz)
+1.5dB (100kHz to 2.0GHz)
+2.04B (9kHz to 2.6GHz)
(+95d4Bu output)
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2.5 R3361AN/CN Specifications

Output level switching accuracy )
: +#1,04B (100kHz to 1.0GHz)
+2.04B (9kHz to 2.6GHz)
(+95dBu reference) )

Output spuriousness : Harmonics spurious level g.—ZﬁdBA
i Non-harmonics spurious level < -30d4B
(Output level +105dBu)

TG leakage : = +14By
Output impedance : Approx. 759
Output VSWR : : £1.5% (100kHz to 2,0GHz)

< 2.0 (9kHz to 2.6GHz)
- (At = +95dBu output)

Output connector : N-connector
(6) Output Specifications
3 External memory function: IC memory card

Video output : Approx. 1Vp-p, approx. 75, composite

Sound monitor output ": The AM and FM sound can be monitored with
— an approximately 8Q earphone.

Power supply for probes : $15V, 4-pin connector

Recorder output : X axis approx. -5 to +5V, output impedance
approx. 10kQ
Y axis approx. 0 to +4V, output impedance

- approx. 220Q
GPIB data output/ : The built-in GPIB interface allows data
Remote control output and remote control.
Direct plot : Also, the built-in GPIB interface allows

an output of on-screen data to the R9833
plotter to have a hardcopy.

The built-in GPIB interface allows
HP2225AJ to output a hard copy of
— on-screen data.

Printer output

.
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2.5 R3361AN/CN Specifications

(7) Indication Specifications

(8)

~

~

Indicated items

.

CRT display unit

Trace H
WRITE 8
VIEW :
MAX HOLD 5
AVG ‘ B

Waveforms, setting conditions, grid, label
5.5 inch
Two screens of A and B

Signal response from the analyzer is
indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indication of maximum signal level during
repeated sweeping

Indication of average signal level during
repeated sweeping

Other functions (R3361CN only)

Occupied bandwidth measurement/Adjacent channel leakage power

measurement
Multi-marker function
General Specifications

Using ambient condition :

Storage temperature range :

Power supply s

R3361CN H

0 to 50°C
85%RH or less

-20 to +60°C
The power voltage of the analyzer is set

at the delivery according to the
customer's ordering information.

‘Option No. Standard 44

Line voltage (V)|90 to 132|198 to 250

48 to 66Hz

Line voltage range 90 to 132VAC or 198 to
250VAC is automatically selected
internally.

48 to 66Hz
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- 2.5 R3361AN/CN Specifications

.

= . Power consumption . 220VA or less
Dimensions : Approx. 330(W) x 177(Hl x 450(D) mm
- Mass : Approx. 17kg
(10) Oﬁtions and Accessories

Option

OPTION 02 RS-232 interface

OPTION 04 Occupied bandwidth measurement/Adjacent channel leakage
power measurement

- . OPTION 12 Gated sweep function

OPTION 15 éontroller fqnction
(Parallel I1/0, Serial I/0)

OPTION 70 Multi-market function

GPTION 72 Printer output

OPTION 80 RS-232 interface/Gated sweep function
OPTION 81 Controller function/Gated sweep function

Separate accessory

- R3551 EMI preselector
R16211 Carring case
A02804 Front cover
- A09505 Memory card (32k byte, 5 pieces)

A09506 Memory card (128k byte, 5 pieces)
A02034 Panel Mount Kits
A02255 Rack Mount Kits (JIS)

= A02455 Rack Mount Kits (EIA)
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2.6 R3361B/D Specifications

2.6R3361B/D Specifications
(1) Frequency Specifications
Measurable bandwidth : 9kHz to 3.6GHz

Center frequency setting increment
s 1Hz

Center frequency indication accuracy:
+(3% of the span + center frequency x
reference oscillator accuracy + 20Hz) g
(span _ 2MHz)
+(2% of the span + center frequency x
reference oscillator accuracy + 50kHz)
(span 2MHz)

Reference' oscillator : Internal or external iﬂput (10Hz)

Internal reference oscillator accuracy

Agipg - : +{2 x 108 per day)
’ +(1 x 10-7 per year)
Temperature stability +5 x 108 (from 0°C to +50°C,

+259C as a reference)

Frequency span
LIN mode
LOG mode

1kHz to 3.6GHz and 0
1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

Frequency span accuracy
LIN mode

+3% of the span (span > 2MHZ)
+5¢% of the span (span < 2MHz)

Frequency stability
Residual FM

50kHz p~p or less (span > 10MHz)

2kHz p-p or less (10MHz = span > 2MHz)
20Hz p-p or less (span < 2MHz)
300Hz/min. or less (span = 2MHz, at a
constant temperature after an hour of
warming up)

Frequency drift

.

Side band noise

.

< -105dBc/Hz f < 3.0GHz
< -101dBc/Hz f < 3.6GHz
(20kHz offset)

Resolution
3dB bandwidth
6dB bandwidth
Selectivity
Bandwidth accuracy

30Hz to 1MHz, switched 1 to 3 steps
200Hz, 9kHz, 120kHz

<15 : 1 (60dB : 3dB)

+20%
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2.6 R3361B/D Specifications

Marker accuracy
Normal mode

Counter mode

(2) Amplitude Specifications

Amplitude measurement range

Screen display range
LOG mode

. LIN mode
QP mode

%0 _sr a0 s 00 e s

Linearity display
LOG mode :

LIN mode
QP mode

o e

Center frequency indication accuracy +
span accuracy )

Indicated frequency x reference oscillator
accuracy #1 count

(Excepting TG mode)

-130dBm to +25dBm

120dB (104B/div)
804B (104B/div)
50dB (5dB/div)
20dB (2d4B/div)
10dB (1dB/div)
10div

80dB (104B/div)

Provided the measurement range is 704B

+2.04B/110dB, +1.54B/704B, *1.04B/104B,
+0.2dB/14B

+5% of the fullscale

+2.04B/704B, +1.0dB/404B

Reference level indication range

.
H

Reference level accuracy :

Dynamic range
Average noise level :

-109.9dBm to +40.0d4Bm
0.715uvV to 22.4V

+0.3dB 0 to -504Bm
+0.7dB +20 to -70d4Bm

~1214Bm + 1.55f (GHz)dB :
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHz or more)

Secondary, tertiary distortion

Frequency response H

Residual response

< =70dB =-30dBm input

(Input attenuator 04dB, frequency 10MHz or
more)

+0.5dB (100kHz to 2GHz)
+1.04B (9kHz to 3.6GHz)
(LOG mode, input attenuator 10d4B, 20 to
300¢)

< -1004Bm (Input attenuator 04B, 50Q
terminator, frequency 500kHz or more)

»
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(3)

(4)

(5)

Resolution bandwidth switching accuracy

Video filter

Sweep Specifications
Sweep time

Sweep time accuracy
Trigger mode

Input Specifications

. Input impedance

Inpu t connector

Maximum input level

Input attenuator

.
.

+0.3dB (after automatic calibration)

‘{Hz to i1MHz (switched 1 to 10 steps)

30msec to 1000sec and Manual sweeping
= 3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Approx. 50Q

VSWR < 1.5 100kHz = f < 2GHz

VSWR < 2.0 9kHz g £ < 3.6GHz

Input attenuator > 10dB reference —

N connector

+25dBm (input attenuator = 304B)
+50VDC max

0 to 50dB (10dB steps)

Input attenuator switching accuracy

Detection mode

-
s

+1.0dB (=2.0GHz)
+1.5dB (<3.6GHz)
Input attenuator 10dB standard

NORMAL, POSI, NEGA, SAMPLE

Tracking generator specifications

Frequency range

Output level range

Output level . accuracy

Output level flatness

.

9kHz to 3.6GHz

0dBm to -50dBm Setting can be done in
steps of 1dB.

+0.5dB (30MHz, -10dBm, +20 to +30°C)

+0.7dB (100kHz to 1.0GHz)
+1.5dB (9kHz to 2.6GHz)
+2.04B (9kHz to 3.6GHz)
(-104Bm output)
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it (6)

Output level switching accuracy

Output spuriousness

TG leakage

Output impedance

Output VSWR

Output connector

Output Specifications
External memory function:
Video output

Sound monitor output

Power supply for probes

Recorder output

GPIB data output/
Remote control

Direct plot

Printer output

: +1.0dB (100kHz to 1.0GHZz)
+2.04B (9kHz to 2.6GHz)
+3.04B (9kHz to 3.6GHz)
(-10dBm reference)

: Harmonics spurious level < -204B
Non-harmonics spurious level = -304B
(Output level 0dBm)

< -110dBm (frequency < 3.0GHz)
< -100d4Bm (frequency < 3.6GHz)

Approx. 509

.5 (100kHz to 2.0GHz)
.0 (9kHz to 3.6GHz)
< =-10dBm output)

N-connector

IC memory card
: Approx. 1Vp-p, épprox. 759, composite

: The AM and FM sound can be monitored with
an approximately 8 earphone.

: +15V, 4-pin connector

X axis approx. -5 to +5V, output impedance
approx. 10kQ
Y axis approx. 0 to +4V, output impedance
approx. 2209

The built-in GPIB interface allows data
output and remote control.

: Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

s The built-in GPIB interface allows

HP2225AJ to output a hard copy of
on-screen data.
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2.6 R3361B/D Specifications

(7) Indication Specifications

(8

(e

)

)

Indicated. items

Waveforms, setting conqitions, grid, label

CRT display unit 5.5 inch

o

Ttace

: Two screens of A and B

WRITE : Signal response from the analyzer is
indicated at every sweeping.

VIEW : The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

MAX HOLD : Indication of maximum signal level during
repeated sweeping

AVG : Indication of average signal level duri%g

repeated sweeping
Other functions (R3361D only)

Occupied bandwidth measurement/Adjacent channel leakage power
measurement

Multi-marker function
General Specificaticns

Using ambient conditions : 0 to 50°C
85%RH or less

Storage temperature range : -20 to +60°C
Power supply : The power voltage of the analyzer is set

at the delivery according to the
customer's ordering information.

Option No. Standard 44

Line voltage (V)|90 to 132]198 to 250

48 to 66Hz

R3361D : Line voltage range 90 to 132VAC or 198 to
250VAC is automatically selected
internally.

48 to 66Hz
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2.6 R3361B/D Specifications

- 0 Power consumption

Dimensions

Mass

220VA or less

: Approx. 330(W) x 177(H) x 450 (D) mm

: Approx. 17kg

(10) Oﬁtions and Accessories

Option

OPTION

OPTION

OPTION

OPTION

OPTION
- OPTION
OPTION

- OPTION
Separate

7y R3551
’ ) R16211
A02804
- A09505
A09506
A02034
AD02255
A02455

02 RS-232 interface

04 Occupied bandwidth measurement/Adjacent channel leakage
power measurement

12 Gated sweep function

15 Controller function )
(Parallel I1/0, Serial 1/0)

70 Multi-marker function

72 Printer output

80 RS-232 interface/Gated sweep function

81 Controller function/Gated sweep function

accessory

EMI preselector

Carring case

Front cover

Memory card (32k byte, 5 pieces)
Memory card (128k byte, 5 pieces)
Panel Mount Kits

Rack Mount Kits (JIS)

Rack Mount Kits (EIA)
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) 3.1 How a Spectrum Analyzer Works

IS

3. THEORY OF OPERATION

This section describes the R3261/3361 series of spectrum analyzers and their operation. This
section describes the components of the R3261/3361 analyzers and their functions, and briefly
explains how spectrum analyzers work. : .

3.1Howa Spectrum Analyzer Works
A spectrum analyzer is a device that graphically displays the energy distribution of the

frequencies that make up a signal. The signal's spectrum is represented by a line whose vertical
displacements show the amplitude of the signal at each frequency, as shown in Figure 3-1.

A0
ik
- |
2
[
£
}
frequency —»
Figure 3-1 Typical Spectrum Analyzer Display
g) A spectrum analyzer uses circuitry similar to that in a superheterodyne radio receiver. The

analyzer mixes the input signal with the signal from a swept local oscillator to produce an IF
signal whose amplitude determines the vertical displacement of the line on the display. The
local oscillator sweeps through a range of frequencies, thus changing the narrow frequency band
being amplified at any time. The horizontal displacement of the displayed spectrum line is
synchronized with the local oscillator frequency.
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3.2R3261/3361 Configurations
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3.2 R3261/3361 Configurations

The R3261/3361 series of spectrum analyzers includes 8 models: ‘R3261A/C, R3261B/D,
R3361A/C, and R3361B/D. Table 3-1 summarizes the configurations of the 8 models, and shows
the frequency bands that can be analyzed by each. The R3361 models also include a tracking

generator (TG). .
Table 3-1 R3261/3361 Configurations
Frequency range
Model quency reng TG
9kHz - 2.6GHz  9kHz - 3.6GHz

R3261AC |  V
R3261B/D \/ ) P
R3361A/C V4 \V4 '
R3361B/D V4 \V4

3.3 How the R3261/3361 Works

Figure 3-2 (on the following page) shows a block diagram of the R3261/3361. The primary
signal path through the R3261/3361 analyzer is as follows: The signal received by the
analyzer (RF IN in the block diagram) passes through an input attenuator, and is mixed with a
swept signal from the first local oscillator to produce the first IF signal (4.066 GHz). (The first
local oscillator's frequency is controlled by a ramp signal from the CPU.) The first IF signal
passes through three additional mixers to produce the fourth IF signal (3.58 MHz). This signal
then passes through a logarithmic amplifier and an analog-to-digital converter, and is used by
the CPU to control the vertical displacement of the spectrum line on the CRT.

The pages following Figure 3-2 describe in detail this process and the analyzer's components
and their functions.
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j 3.3 How the R3261/3361 Works

’

J%j

Figure 3-2 R3261/3361 Block Diagram
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3.3 How the R3261/3361 Works

3.3.1 The Input Attenuator
Figure 3-3 below shows a circuit diagram of the R3261/3361 input attenuator.

T K-
RFinput To
el oo oo I tstmixer
- : 10dB 20dB (&) 2048 (B) :
S S Inpu atienualor (BTB-015641) !
CAL signal
from CAL AMP (BLB-015646) J2

Figure 3-3 Input Attenuator

The input attenuator combines one 10 dB and two 20 dB attenuators to form an attenuator that
can be set from 0 to 50 dB in 10 dB increments. The CPU controls the 10 dB and 20 dB attenuators
according to the Input Attenuator setting. This setting has two operating modes: an automatic
mode that sets 'the attenuator according to the reference level, and a manual mode that sets the
attenuator according to front panel switch settings. Table 3-2 shows these switch settings.

Table 3-2 Attenuator Switch Settings

Attenuator 10 dB 20 dB (A) | 20 dB (B)
Setting K2 K3 K4
0dB
10dB on
20dB on
30dB on on
40dB on on
50dB on on on

on = switch set to the attenuator position.
Unlike conventional spectrum analyzers, the R3261/3361 does not use an external calibration

signal. Instead, the R3261/3361 has a self-calibration function that uses an internal calibration
signal (see Section 4.1.2). The K1 switch selects this internal signal.
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3.3 How the R3261/3361 Works

e

-

- 3.3.2 First Mixer/Coupler
Figure 3-4 shows the first mixer/coupler.

4 GHz low-pass filter
———————0 FmF ggTM‘}“
- . - 5 second
. e ) p TR ! (BLGO1SBA4) .
. P THPYS lowpass e | p AosGH
H (fc=3.6 GHz) \ D : H
- From NPUTATT O——— — N\ : H
(BTB-016841) : i ]
- "} FromYTO @ - :
; 41076GH C € : First MIXER/COUPLER!
: i (BTB015642) !
....................... .0---_-- e o1
_ To SAMPLER To TG MX-1
(BTB-016118) (BTB015722)
41076GH 4 76GH

Figure 3-4 First Mixer/Coupler

The first local oscillator signal generated by the YTO (4 to 6.4GHz for the
-/ R3261A,0/3361A,C, 4 to 7.6GHz for the R3261B,D/3361B,D) is distributed to the sampler
and the TG MIX-1 circuitry before passing to the first mixer/coupler. The input signal from
the INPUT ATT terminal passes through the low-pass filter to the mixer/coupler, where it
is combined with the first local oscillator signal mix to generate the first IF signal (4.066
o GHz). The IF signal then passes through a 4 GHz low-pass filter to the second CONV board

(BLG-015644).

Once the SMA connector is active with the YTO output signal, it is possible to check the level
and frequency of the first local by removing the SMA connector (frequency range: 4 GHz-7.6
GHz, level at4 GHz: 8 dBm).
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3.3 How the R3261/3361 Works

N

3.3.3 Second Mixer/Second Local
Figure 3-5 shows the second mixer/second local oscillator.

200Miz ’
{Third local oscillator) 10 MHz relerence oscillator

:

4,066 GHz

cecssscvenseleccncmrsrarenaraseneasccancaccnnanasanansarrerrrananay

Uit U

5

Second CONV
(BLG-015644)

.
: band pass fiker

First IF IN

4066GHz ¢ 226.42 MHz
from first ¢ band pass fiter
mixer

i Second IF OUT
: ’ - >0 Dot
: Q10,011 1o third CONV
! {BLG-015645)
: : v
; —>| >—-)| S>—3d MONOUT
! (for adjustment)

Figure 3-5 Second Mixer/Second Local Oscillator
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3.3 How the R3261/3361 Works

IS

The first IF signal (4.066 GHz) passes through a 4.066 GHz band-pass filter to the second mixer,
where it combines with the second local oscillator signal (3.84 GHz) to create the second IF
signal (226.42 MHz). (Note that this intermediate frequency is the difference between 4.066
GHz and 3.84 GHz.) The second IF signal is then amplified by Q10 and Q11 and sent through a
226.42 MHz band-pass filter to the third converter.

The second local oscillator is phase-locked to the internal reference oscillator through the
phase-locked loop (P.L.L.) circuit of the third CONV. The monitor out (MON OUT) slgnal is
used to measure the second IF signal and the second local oscillator signal.

Since the second local output is unavailable directly, check for oscillation by monitoring the
local leakage signals at the second mixer output (frequency: 3.84 GHz, level: -39 dBm).

Figure 3-6 shows the spectrum distribution of the signal at the MON OUT terminal.

dBm

-21 dBm

~35dBm -39.dBm _43 & -32dBm

-51dBm

55 >
2066MHz 2566 MHz 286.6MHz 384GHz 768GHz 1152GHz f

Figure 3-6 Spectrum Distribution at the MON OUT Terminal
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3.3 How the R3261/3361 Works

-

3.3.4 Third and Fourth Mixers and Local Oscillators
Figure 3-7 shows the third and fourth mixers and local oscillators.

200 MHz VCXO s
Vv
o
o > >0 20MHzto CPU
no 3 i
Q10 > B o 33 .10MHz10VCOCONT
© B e " (@LB21S64)
S PLL 4G %0 second CONV
9\ Third tocal >0 [BLG015644)
v, U7 H

4, 4G/32 from second CONV
T (BLG-015644)

¢ 200 MHz OUT 10 TG SAMPLER
? (BLB-015987)

( 2 400MHz OUT 10 YTO SYNTHE
> = | 9 @Lkorses)

from second Third mixer XN Fourth mixer

Siope gain

¢ SLOPE G from RF CONTROL

g‘{’& % T (BLL015672) 37
01 :

Figure 3-7 Third and Fourth Mixers and Local Oscillators
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Third local Qscillator

The third local oscillator is a 200 MHz crystal oscillator that is phase-locked to either the
built-in reference oscillator or the external reference input. (The phase lock voltage for the 200
MHz signal is -3 VDC *1 VDC at TP3.) The 200 MHz signal from this oscillator is used as the
reference signal for generating the frequencies used by the local oscillators at all other mixer
stages.

The frequency multiplier (Q11 and other components not shown in Figure 3-7) multiplies the 200
MHz signal by two and supplies the resulting signal to the YTO SYNTHE board (BLK-015649). " ~

Check the level of the third local oscillator signal by using the TG sampler signal at the third
CONYV P5 or the UM cable exit on the TG side (frequency: 200 MHz, level: -5 dBm).

Third mixer

The third mixer combines the second IF signal (226.42 MHz) and the third local oscillator
signal (200 MHz) to generate the third IF signal (26.42 MHz).

Third IF/ffilter

The third mixer output signal (third IF signal) passes through the low-pass filter, through a
slope gain amplifier (Q4), and through a total gain amplifier (Q5): The amplified signal then
passes through the third IF band-pass f%lter to the fourth mixer.

Fourth local oscillator

The fourth local oscillator signal (30 MHz) is generated by dividing the third local oscillator -
frequency (200 MHz) by 20 and multiplying the resulting signal by three. The fourth local
oscillator signal is also used as the CAL signal.

Check the fourth local oscillator signal by using the CAL AMPLIFIER signal at the third
CONY J6 (frequency: 30 MHz, level: 4 dBm).

Fourth mixer

The fourth mixer combines the third IF signal (26.42 MHz) and the fourth local oscillator
signal (30 MHz) to produce the fourth IF signal (3.58 MHz) at IF OUT.

Second local oscillator P.L.L.

The second CONV supplies the second local oscillator signal (3.84 GHz) divided by 32. U11
further divides the signal by 6 to produce a 20 MHz signal. The digital phase detector (U16 and
U17) compares the 20 MHz signal with the output of the divider, U3. U16 and U17 provide the
proper signal by dividing the third local oscillator signal by 10. The second local oscillator is
now locked in phase.

Reference oscillator

The 10 MHz reference frequency for the local oscillators is either an internal crystal-controlled
oscillator or an external oscillator signal supplied to the INT/EXT connector. The oscillator
used is selected by the INT/EXT switch on the rear panel.
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3.3 How the R3261/3361 Works
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3.3.5 IF Step Amplifiers
Figure 3-8 shows the IF step amplifiers.

sw
CrystalMwr(f)  Crystal e (2) LC e (1) 1C e (2)
sW
= 6o =
W w
— | | UJ
2223 E|££
288~ Sf%g -
E+]
i gg
0.108 stop atisrwator 108 step ationuator
| H aseonamensed
us w ute U1y, ut2
( 2888 {{ 883 { ]/
z 17177 =28 114 3
S g% R
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Figure 3-8 IF1 and IF2 Step Amplifiers

3-10 Dec 1/90



R3261/3361
SPECTRUM ANALYZER
MAINTENANCE MANUAL

) 3.3 How the R3261/3361 Works

IS

- The step amplifier consists of two fixed attenuators (0.1 dB step and 1 dB step) and six fixed-
gain amplifiers: two 10 dB amplifiers (U28 and U9), three 20 dB amplifiers (U8, U9, and U10),
and one 40 dB amplifier (U11). The attenuation is controlled by the INPUT ATT and REF
LEVEL settings. Both attenuators are set automatically by the CAL data, which includes data
for MAG accuracy, RBW switching accuracy, and frequency characteristics correction.

The latch IC (U42) supplies the RBW select signal to the IF filters. Tabje 3-3 shows the RBW
setup signal for each U42 output pin, and summarizes the RBW setup, the con'espondmg filters,
and the LC/ X'tal switch setup (U42 output). .

Table 3-3 RBW Setup

U42 Pin No.
RBW Setup |6 |5 |4 |6s]61|60]sos5]54[3]56]7[s
iMHz |® ole
_ 300 KHz ° ole
V€ 100 ka2 ° ofe
_ 30 KHz ° ole
10 KHz ole
L 3 KHz °
1KHz °
X'tal 300 Hz PS
B 100 Hz °
30Hz °
a 120 KHz o |o]e
Qe loxn: | °
. 200 Hz e

1) @=0V,blank =5V
2) Pin 7:0V SW2 =SW3 = on, SW1 = SW4 = off

3) Pin 8: 0V SW5 = SW7 = on, SW6 = SW8 = off
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Table 3-4 shows the relationship between the REF LEVEL and the step~amplifier settings.

Table 34 REF LEVELs and Step Amplifier Settings

REF 10dB | 10dB | 20dB | 20 dB | 20 dB | 4, 4B

LEVEL (A) (B) (A) (B) (C)

0 dBm
-10 dBm v
=20 dBm v
-30 dBm v v
~-40 dBm v v
-50 dBm v v V.
-60 dBm v v v
-70 dBm v v v
-80 dBm v v v
-90 dBm v v v v

1) ¢ =on, blank = off

2) This table shows the setup condition with the dynamic range set to
80 dB and the INPUT ATT set to 10 dB.
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3.3.6 LOG/QP
Figure 3-9 shows the LOG/QP circuitry.

IJNO 106
lowpass Jow-pass Video
Do e e st
\ \ “WE®
[r233 U0

IF LOGAQP)
: BLOMSESs)

Figure39  LOG/QP

LOG amplifier

The LOG amplifier uses nine stages of serial hybrid ICs to provide 80 dB of dynamic range. The
signal is rectified and passed through the low-pass and video filters before being passed to the
MAG amplifier (which is a switchable gain amplifier). In the linear (LIN) mode, the signal
goes directly to the detector without going through the logarithmic (LOG) amplifier. The
video filter can be switched in seven stages between 1 Hz and 1 MHz.
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-

MAG amplifier, PHONE OUT, and 120dB display

The MAG amplifier forms the 1/2, 1/5 and 1/10 attenuators that divide the LOG amplifier
output to generate the 5 dB/div, 2 dB/div, and 1 dB/div signals. In the 0.5 dB/div, 0.2 dB/div,
and 0.1 dB/div modes, the IF signal bypasses the LOG amplifier and instead passes through
the LIN amplifier.

The R3261/3361 provides AM and FM audio output to the front panel PHONE terminal. The FM
decoding mode uses the FM detector. AM and FM modes pass signals through the low-pass filter
and attenuator to provide voice level control. ’

' The comparator (U52) detects the ON/OFF level of the 40 dB amplifier during a 120 dB
dynamic range display (see Section 3.3 and Figure 3-2 ), and the sweep stop timer (U61) stops
sweeping during ON/OFF switching of the 40 dB amplifier.

QP (for 70dB display)

The R3261/3361 has a QP (quasi-peak) measuring section that consists of a QP detector and a
DC LOG amplifier. To increase the dynamic range of the QP detector, the signal is attenuated
by the 40 dB attenuator before passing through the QP detector, and amplified by the DC LOG
amplifier after passing through the QP detector.

3.3.7 Analog-to-digital Conversion and Ramp Générator 1

Figure 3-10 (on the following page) shows the analog to digital (A/D) conversion and ramp |
generator circuitry. ’

Ramp generator

U503 and U504 form the CPU-programmable ramp generator. When the CPU sends data to
determine the sweep time, U503 automatically sends the corresponding digital data to U504.
Since US04 receives continuous digital data, the result is a ramp waveform output.

A/D conversion

The LOG amplifier output (*Y IN) passes through the POSI/NEGA (positive/negative) peak
hold circuit and then the A/D converter U535. The comparators U527 and U528 form the slope
detect circuit. (The slope is used to trigger the Peak Hold circuit.)

Trigger signél_ detection

U538-1, U538-2, U539-2, and U546-1 generate the VIDEO trigger signal. An integrator circuit
formed by an electronic switch, a capacitor, and U539-1 detects the vertical sync signal in the
TV signal. Once detected, this signal is used as the TV-V trigger; the power unit provides the
LINE trigger.
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Figure3-10  A/D Conversion and Ramp Generator
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3.3.8 First Local Oscillator

Figure 3-11 shows the first local oscillator. The oscillator has four dnfferent operations,
controlled by the SPAN front-panel setting. ) B

SPAN ooy Tokestmixer TG —
TUNEQ) ~———3 MAIN TUNE ] .
SWPA ]
40MHZP.LL
PLLYTO . 475G
Y10 _
REF
4OMHzPLL B
{BLH-015567)

Figure 3-11  First Local Oscillator

Table 3-5 shows the SPAN settings for each of the four oscillator operations.

Table 3-5 SPAN Setting and P.L.L. Functions

SPAN YTO P.L.L. |400 MHz P.L.L.140 MHz P.L.L. Sampler
3.6 GHz - 500 MHz freerun not used not used off
499 MHz -2.01MHz | free run/locked locked locked on: sweep end only
2MHz-1KHz locked locked free run/locked on
0Hz - . locked locked locked on

1) free run: local oscillator sweeps.

2) free run/locked: once locked on the sweep end the voltage is held by the
sample hold circuit. The voltage is then applied to the local oscillator
on the next sweep to improve the accuracy of the center frequency.
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»

400MHz P.L.L.

Figure 3-12 (on the following page) shows the circuit diagram for the 400 MHz P.L.L., one of the
major components of the first local oscillator. The 400 MHz P.L.L. has the following
characteristics: :

The 400 MHz VCO is locked in phase with the reference oscillator.
U101is a divider for 1/8 and 1/9 (see Figure 3-12).

Ul1 contains two programmable dividers.

U10 and U11 (1/2) combine to form a swallow counter that constitutes the 1/N divider.
U11 (2/2) is the 1/M divider.

If the YTO lock is OFF, the loop filter turns Q1 OFF by changing Q1's bias to prevent the
sampler from receiving signals.

The division ratio is set by the M and N data provided by the CPU (at U11).

The CPU can switch the loop filter to four-way operations, depending on the N value
(see Table 3-6). This gives the first local oscillator better phase noise characteristics in
different operating modes.

Table 3-6 400MHz VCO Loop Filter s“etﬁngs

SPAN setting

N < 89
Switch M < 27 M>128 [N < 139N < 261
NAR40OON off on off off
NAR4OOW on off ~on off

1) M: integer degree variable (19-37)

2) N: integer division variable (62-261)
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YTO P.L.L.
Figure 3-13 shows the YTO P.L.L.

orr

. Y0
):Dﬂp.u_ YIG to AF
Sampler

CONTROL (BLL-015672)

400 MHz VCO

U1

YTO SYNTHE
{BLK-015649)

Loop filter
U17,18
ute
uie
40 MHz
vCo

&5 pin

Figure3-13  YTOP.LL.

In some sweep modes the first local oscillator is locked only at the end of the sweep. To avoid
drift, the YTO IF signal and the 40 MHz VCO signal lock the YTO P.L.L. in phase. If drift
cancel is active (lock is OFF), the YTO lock is used as the sample hold circuit.
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The YTO P.L.L. loop filter is adjusted by.the SPAN setting, which is set at NAR YTO.
Table 3-7 shows the filter settings.

Table 3-7 YTO P.L.L. Loop Filter Settings

SPAN setting
Switch 2 10 KHz | < 9.9 KHz

| NaR YTO ON OFF
When the SPAN setting is 400 MHz VCO and YTO is in free run (see Table 3-5), U16 is made
CLEAR to break the lock loop.
40MHz P.L.L.

The 40 MHz VCO generates signals at 380 MHz. The signals are then divided by U25 and the
resulting signal is passed to the YTO P.L.L.

The VCO CONT (BLC-015650) U1 is a sample hold circuit used to cancel drift when the 40 MHz
P.L.L. is free-running. The P.L.L. voltage (P.L.L. 40), the TUNE voltage (TUNE 40), and the
sweep voltage (SWP40) are all summed and linearized in U3. The signals are then passed to
the 380 MHz VCO. i , .

3.3.9 RF Control

Figure 3-14 (on the following page) shows the RF control circuitry. This circuitry converts the
signals from the ramp generator to sweep signals for the YTO main, the YTO FM, and the 40
MHz VCO (see Figure 3-13). The D/ A converter (U8) attenuates the ramp signals to an
adjustable reference voltage. Because of its operation U8 is regarded as a programmable
attenuator.

D/A converters U12 and U11 generate the 40 MHz VCO TUNE voltage, and D/ A converter U10
controls the CAL signal level. The LOG SPAN (a sweep mode that displays output on an analog
scale) uses the LIN-LOG circuit Q1. LOG SPAN is set from the front panel.
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3.3.10 YTO Driver

'S

Figure 3-15 shows the YTO and YTO driver circuitry. This circuitry converts the YTO driving
voltage to current for use by the MAIN and FM dircuitry (see YTO P.L.L. in Section 3.3.8). When
the SPAN setting is 10 MHz or less, capacitor C7 and the MAIN coil operate as a noise filter.

When the filter is OFF the capacitor charges and discharges through U2 to prevent frequency

drift.

Y10
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Healer
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25 b5
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el

0000000000
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Figure 3-15

_YTO Driver
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- - 3.3.11 CAL Amplifier

Figure 3-16 shows the CAL amplifier. The 30 MHz signal generated by the fourth local
oscillator passes to the INPUT ATT (CAL SIGNAL). The CAL amplifier accurately changes

- the gain of the saturation amplifier: for example, at a CAL LEVEL of -9.6V to -3.0V the CAL
SIGNAL becomes -20.0 dBm to -30.0 dBm.

CAL AMP
30 MHz from third CONV [\ To INPUT ATT
(BLG-015645) 30 MHz (BTB-015641)
CAL AMP gain control voltage
from RF controf

Figure3-16 =~ CAL Amplifier
- Table 3-8 shows the relationship between the CAL LEVEL and the CAL SIGNAL.

Table 3-8 CAL LEVELSs and CAL SIGNALSs

CAL LEVEL (V) | CAL SIGNAL ( dBm)
-9.6 -20.0
- -8.9 -20.5
-84 -21.0
-8.0 -215
-35 -28.5
- -34 -29.0
-3.2 -29.5
-3.0 -30.0
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3.3.12 Tracking Generator (R3361A,C/B,D Only)

Figure 3-17 shows the circuitry for the tracking generator (TG). The TG contains the TG Mixer
and an output amplifier to allow direct viewing of frequency attenuations of 115 dB or more.

E-TG b OUTPUT AMP ) ;
: Lowpass  Dotecor  Atienuator ' e
Figure3-17  Tracking Generator Block Diagram
Unlike conventional tracking generators that generate tracking output signals by an
inversely mixing each local signal, the R3361A,C/B,D produces the TG output by mixing %

the second IF (4.066 GHz) and YTO signals.

Output amplifier

The output amplifier shown in Figure 3-18 (on the following page) amplifies the TG mixer
signals with a total gain > 30dB and applies the ALC (Automatic Level Control) voltage to the
-amplifier to provide a consistent output level for all frequencies.
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OUTPUT AMP
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@

oETR T
ALC CONT
(BLC015680) J1-9

Figure 3-18 Output Amplifier

\
The TG output level can be adjusted in 5 dB steps by varying the ALC voltage in steps of 1 dB.
Table 3-9 shows the relationship between ALC voltage and TG output level.

) Table 3-9 Switch Settings for TG Output Levels

Output level] 5§ dB |10 dB | 15 dB (A) | 15 dB (B)
( dBm) K4 K3 K2 K1
0
-5 v

-10 v

-15 4 4

-20 v v
~25 v v
-30 v 4 v
-35 v 4 v
-40 v ’4 v
-45 v v v v
-50 v v v v
OFF v v v v

v = Attenuator ON (relay driving voltage = -12V)
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Tracking generator mixer o

Figure 3-19 shows the TG mixer. This circuitry mixes the output from its 4 GHz oscillator with
the signals from the first local oscillator. Note that the mixer follows the sweep frequency
while generating its output signals (9 KHz to 3.6 GHz).

vt T :

4GHz1076GHz | ! ' :

: : P i oiizto36GH
m%%o———ﬂ' >——— g) > $ 0 OUTPUT ANP
(BTB015643) ! : i (BTB-015985)

: iTaMIX2 | :

: ! BTB-015723)} ;

b TG MIXA :

| (BTBOIST2) ;

) T 4G fom
4GHz
(BTB015675)
Figure3-19 TG Mixer
4GHz oscillator

Figure 3-20 (on the following page) shows the 4 GHz oscillator (OSC). Input signals are
sampled at 200 MHz (third local oscillator) and phase-locked to the reference oscillator (8.302
MHz VCXO, 7 V). :

Tracking errors resulting from errors between the first local oscillator and the TG output can be
compensated by adjusting the frequency of the reference oscillator. This adjustment also
prevents errors caused by the resomic oscillator, TG P.L.L., or TG SAMPLER U1 power supplies.
Adjusting the oscillator's frequency sets the TG attenuator to 45 dB.

Tracking generator control

The tracking generator control (TG CONT) consists of a latching IC (U1) and a D/ A converter
(U2). The latch IC feeds preset signals for the attenuator, the TG ON/OFF state, and the ALC
band to the proper circuitry block. The D/A converter is used to fine tune the oscillation
frequency of the reference oscillator. See Figure 3-20.

ALC (Automatic Level Control)

The ALC circuitry combines the SLOPE voltage and the DET voltage, then applies the sum to
the ALC modulator. The TG output level and the frequency response can be kept constant by
varying the output level of the ALC modulator. See Figure 3-20.
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Figure3-20  4GHz Oscillator

Compensation for tracking error (R3361 only) ’
The R3361 features three tracking error compensation modes: FREC CAL AUTO mode, FREC

* 2raARTY

CAL MANUAL mode, and TG TRACKING mode. These modes are described below.

FREC CALAUTO mode

In this mode the R3361 measures the frequencies of the fourth IF (3.58 MHz) and the reference
oscillator (8.302 MHz VCXO) for the TG 4 GHz OSC. The tracking error of the RBW setting is
calculated from the SYNTHE setting.

The error compensation value is sent to the D/A converter of TG controller U2, then to the
reference oscillator. If the RBW is 3 KHz or higher, a compensation value of 1 KHz is used.
FREC CAL MANUAL mode

When in this mode the R3361 uses a compensation value from 000 to FFFH. This value can be
manually set in the error compensation D/ A converter.

TG TRACKING mode

In this mode the tracking error compensation is made in four RBW bands: 1 KHz, 300 Hz, 100 Hz
and 30 Hz. If the RBW is 3 KHz or higher, a compensation value of 1 KHz is used.
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3.3.13 Central Processing Unit and Peripherals

Figure 3-21 shows the R3261/R3361 mother board.
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R3261/3361 Mother Board

Figure 3-21
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.

The R3261/3361 mother board contains a Motorola 68000 16-bit CPU and several peripheral
chips:

« E2ROM (UB81, 86) contains the frequency characteristic compensation data for the RF
circuitry. : ’

* SRAM (MOTHER U3, 4) contains the CAL data and the SAVE/RECALL setting.

s Gate Array (U82) (made by ADVANTEST) is an address decoder.

¢ Panel Controller (U93) is a controller for the keypad.

« GPIB controller (U101) is the interface controller.

* Graphic Controller (U52) is the CRT display controller.

(,
w3
N

Memory map
':z, Table 3-10 shows the CPU memory map of the R3261/3361. The table shows how the CPU
= memory is allocated, and the READ/WRITE abilities of particular memory devices.
Table 3-10 Memory Map
Signal Address READ | WRITE Remarks
ROM | 000000 — OFFFFF v Program ROM |
RAM 100000 - 13FFFF v v RAM
"GRAM | 140000 - 17FFFF v v RAM in optional controller board
BRAM | 180000 - 183FFF v v SAVE/RECALL RAM (on mother board)
RAMP | 184000 v v | Ramp generator (IF BLQ-015668 U503)
A/D 188000 v v A/D converter
1/0 18C000 v v Optional controller board
MCARD | 190000 v v Memory card
HSAD | 194000 v | Optional high speed A/D converter
ARAM | 198000 - 19FFFF v v Memory in high speed A/D converter
EROM [1A0000- 1A3FFF | ¢ v | E2ROM (frequency characteristics
compensation data)
KEY |1A4000 v v Panel controller (61H06B23F)
QPDM | 1A8000 v v Graphic controller (Am95C60)
GPIB | 1AC000 v v GPIB controller (TMS9914)
CNT | 1B0000 v v Counter
PDINT | 1B4000 v Interrupt (level 3) detail check
SELCI | 1B8000 v Selection of counter input signal (IF, TG)
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(Cont’d)
Signal Address READ | WRITE Remarks
CSTART | 1B8100 v Counter start
CICLR | 1B8200 v Counter interrupt clear
GRST | 1B8300 v Graphic controller reset .
CLRSTD | 1B8400 v STD interrupt clear
MICLR | 1B8500 v Marker interrupt clear
CLRSTP | 1B8600 v Sweep stop clear
DISP | 1B8700 - v Display control
CSRF | 1C0000 v RF block
CSLOG | 1D0000 v | LOG part
CSIF | 1E0000 v IF part
Debug Mode

The R3261/3361 has a built-in debug mode that allows data'to be read from or written to any
memory address. Debug mode offers six functions that can be selected by pushing the soft keys.
These functions are as follows:

* READ/WRITE - reads a specified memory address immediately after writing to it. This
function is used as a WRITE/READ test for the RAM.

* READ ONLY - continuously reads a specified memor'y location. READ ONLY is used to
monitor the CAL correction and A/D converter data. The R3261/3361 continues to display
waveform data while executing READ ONLY.

* WRITE ONLY - continuously writes data to a specified address location. WRITE ONLY
is used to configure the operation of the analyzer.

* READ LOOP - limits memory reads to a specified address (the address can be
determined by using the READ ONLY function). Since the R3261/3361 does not display
waveforms in a READ LOOP, this function is used mainly for monitoring logic signals.

* WRITE LOOP - limits memory writes to a specified address.
* RETURN - exits debug mode.

To access debug mode, turn ON the spectrum analyzer, then press and on the
keyboard. Figure 3-22 shows the display that appears.
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IS

R3261 DEBUG MODE

ADRS 100000

0000

WRITE °:

READ 3 0000

READ /| |’y
WRITE

READ. 2
ONLY

WRITE 3
ONLY

READ ‘
LOOP

WRITE 5
LOOP 1
RETURN | 6

Figure 3-22 Debug Mode Display

Note that memory addresses are displayed and entered in hexadecimal format. To provide all
16 hexadecimal digits the R3261/3361 uses several of its special function keys. Table 3-11
shows the hexadecimal value of each key. To enter a hexadecimal number, type the number
using the keys in Table 3-11 and press the key.

Table 3-11 Hexadecimal Values of R3261/3361 Keys
Hex Hex Hex
value Key value Key Value Key
0 © 6 - (8 C
1 ] 7 D
2 B3] 8 E REF LEVEL
3 El] 9 6] F COUPLE
4 @ A
5 3] B
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3.3.14 Counter Operation

The R3261/3361's built-in frequency counter has a tuned amplifier (TUNED AMP) mode similar
to that of conventional spectrum analyzers. The input frequency for the counter is obtained by
calculating M, N, and fFRAC after measuring the final IF.

If the SPAN frequency is 2 MHz or higher, the counter sets and locks the ZERO SPAN at the
marker position on the CRT, and searches for M, N, and fFRAC at the marker position. The

counter then measures the final IF and calculates the input frequency. If the SPAN frequency is .. .

less than 2 MHz, the R3261/3361 operates in the same manner except that M and N must be set
values (determined by the CPU).

3.3.15 Power Source

Figure 3-23 shows the power source circuitry. The power source supplies £15V, £12V, and 5V to
the appropriate block and board on the mother board. A regulator IC and transistors on the
mother board provide 8V and 10V levels. The power source also supplies sxgnals for the LINE
trigger (frequency = source frequency with a TTL level).

Note that the AC power source voltage can be set to 100V or 220V by a switch on the rear panel
of the unit.

(BLH-015674)

LNE
15V
Ac_.e\o.—ov
Switchi 15V
-~ ooV Sviding
100V220V R 200V supply E sV
: 12V {to CAT)
Ut — svmRA
: m
: — 10V (1oR
5 <~ 10V(oRR
5 MOTHER

Figure3-23  Power Source
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3.4 Location

3.4.1 Block/Board Layout
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3.4.2 RF Block Internal View
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3.4.3 TG Block Internal View

4GHz - 7.6GHz

from COUPLER

200MHz ,j

from 3RD CONV

TG CONT (BLC-015681)

1

o= = = s e T

1

£
1
_________________ S
I
ALC CONT .
(BLC-015680) :
__________________ 4
P T P 1
) l : 1
] ! ]
t : I
! .
: 4GHz OSC i :
, (BTB-015676) ! : :
I '
|
\\\§€D | | ‘ |
i 1+
L I 1 :
¢ )
! ML o e e e e = = = 1! !
| e F=- -+ T
: OUTPUT AMP '
Loy (BED-015986) :
[ T J
' ,
] 1
[} ]
\ X Front view
| Y | '

[




‘015681)

(R [ PR Y el B

view

I
TG PLL ;
(BLD-015988) 1
!
\

i
1
|
|
| rooooooommmmeeno
fr---"--=-- N
! 1 1
I i1 TG MIX-1 K T
i . (BTB~015722) :
1 i | :
=== = = = = i
: (fr-—--- 1 1 -:
) 1 L : I
| |l I i :
| Il : (S e e -
{ I|
[}
1 th ey
h
Bl TG SAMPER :
! i (BLB-015987) '
L__J T |

Rear view

TG MIX-2
(BTB-015723)

Figure 3-26

TG Block Internal View



R3261/3361

SPECTRUM ANALYZER

MAINTENANCE

MANUAL

4. 1 General

4. PERFORMANCE TEST

4.1 General

4.1.1 Testing Equipment

Equipment to be used for the

Table 4-2.

performance test is listed in Table 4-1. The cdbles needed are listed in

Table 4-1 Test Equipment
Test Required Performance Recommended
Equipment Equipment
Synthesized Frequency 110 3.6 GHz Advantest
Signal Generator Cutput Level :+10 dBm to -30 dBm R4262
Output Impedance  :50Q
AM Modulation : 100 Hz with 30% Moduiation
(or extemgl modulation)
Low Distortion Frequency 110 1.8 GHz Advantest
Signal Generation Qutput Level :-10dBm | R4262
{or synthesized Output Impedance :50Q +L.P.F.
signal generator
with low pass Second Harmonic
filter) Frequency : 60d8 or less for -10dBm output
RF Power Meter Frequency 110 3.6 GHz Generic
Sensitivity 1 +20 dBm to -50 dBm
:+0.2dB
Attenuator Frequency 110 500 MHz Generic
Attenuation 110 dB step :0to110dB
:1dB step :0to11dB
Stability :10dB :+0.2dB
:1dB  :%0.02dB
Low-Frequency Frequency 100 Hz Generic
Generator Qutput Level 1.Vpp
Frequency Generic
Comparator
Frequency Stability :2x10°° Advantest
Standard : TR3110
4-1 Aug 4/92
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. 4.1 General

Table 4-2 Cables & Adapters Required

Product Name Model Stock No. L Remarks

Connecting Cable MI-02 DCB-FF0386
(BNC-BNC) :

Connecting Cable A01002 -
(SMA-SMA)

N-BNC Conversion JUG-201A/U JCF-AF001Ex03
Adapter . .

N-SMA Conversion
Adapter

4.1.2 Calibration

Self-calibration is an important factor for the high performance specorum analyzer.
Let the system warm up for 30 minutes and then start the self-calibration performance test.
Self- calibration is started by the following keystrokes.

SHIFT{| 7 ||CAL ALL
(SOFTKEY 1)

The calibration should be made on the following items :

(1) INPUT ATTENUATOR
(2) IF STEP AMP

(3) RBW SWITCHING

(4) LOG LINEARITY

(5) AMPLITUDE MAG

(6) TG TRACKING

4.2 Mar 26/90
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)
4.2 Testing CAL Signals

4.2 Testing CAL Signals

‘The CAL signal frequency accuracy is same as that of the reference oscillator because the
CAL signal is phase-locked to the reference oscillator.

+2X10-8/day
+1X10-7/year

@ Proset and then set spectrum analyzer to the following settings.

CENTERFREQ  : 30MHz
FREQ SPAN L 2MHz
RBW : 300kHz
dB/div : 1dB

- REFLEVEL i  -15dBm

@ Enter a 30MHz, -20.0dBm signal from an external signal generator to the system.

® Adjust the REF LEVEL so that the spectrum of the signal appears at the center of the screen.

@ Remove the cable that is connected to the external signal generator. Make tl{e CAL SIG (at-20.0dBm)
- appear on the screen.

;J T

(SOFT KEY 4)

4-3 Mar 26/90
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4.2 Testing CAL Signals

® Check that the difference is within +0.8dB between the levels of the signal at the input
from SG and the CAL SIG. If not, make adjustments accordmg to the chapter 5.
“ADJUSTMENTS?” in maintenance manual.

INPUT

High-stability

SG

QUTPUT
@)
- ! | ] -
(R3261/3361) (R4262) -20dBm
30MEz
!_20 0dpn Note: Use the power meter to calibrate the SG level
i : to be -20.0dBm at the end of cable, then enter
it into R3261/3361.
CAL
REF -15.9 dBa ATT 10 dB A_view B_write
{d8/ — ——— CAL ALL
i e
VBY 29.9964 MH:z oI
180 kfz 8.381 dB -
EACH ‘L
—— 7 +0.3dB or less
N\
DL -24. ¢p-dBi CAL SIG
A Myore | -CALSIG Level
eve
B e Ne——] FRQ CORR SG Level
i1} / \ myir—
0 ki "
58 s i1 caL core
CENTER 34.8008 MHz SPAN 9.588 Wiz [IRVOFF

Jul 20/94
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4.3 Test Using Internal Signal

'S

4.3 Test Using Internal Signal

4.3.1 Testing Noise Sideband
IPTo Te]

@ From the preset condition, set the spectrum analyzer as follows: -

. CENTER FREQ . OMHz
FREQ SPAN :  40kHz
ATT . 0dB
VBW . 10Hz
RBW : 300Hz

@ Read the peak level of the zero spectrum using the marker.

® Set the spectrum analyzer as follows:
REFLEVEL :  -50dBm

@ Read the average left end level of the noise waveform as it appears on the screen.

® Obtain the noise sideband (with 20kHz offset) from the le‘vels determined in steps @ and @ above.

The formula used is: ‘

result of @ put into XdB
result of @ put into YdB

Y1 - 1X1-23dBe/Hz < -105dBc/Hz

REF -50.0 dBm ATT 0 dB A_write B_blank
1008/

Il
I\

Center KN
of noise
¥
300 Hz
vBy
10 Hz
WP
0s
CENTER 0 Hz SPAN 40.00 KHz

4-5 Jul 20/94
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4.3 Test Using Internal Signal

4.3.2 Testing Frequency Drift
IP’ro -
@ Preset and then set the spectrum analyzer to the following settings

CENTER FREQ ¢ OMHz
FREQ SPAN : 1kHz

@ Cont;mn that the drift of the zero spectrum as measured for one minute is within 300Hz.

REF 0.0 dBa ATT 10 d8 A_view B_viev
10d8/ .
. Within 300Hz

\
1T ITA)
RNIAN
/4

CENTER 0 Hz SPAN 1.000 KHz

4-6 Mar 26/90
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} : 4.3 Test Using Internal Signal

4.3.3 Testing Resolution Bandwidth (3dB bandwidth) E
l.

@ Preset and then set the spectrum analyzer to the following setlings:

CENTER FREQ 30MHz
FREQ SPAN 2MHz
_ RBW : IMHz
- REFLEVEL :  -18dBm
dB/div : 1dB
CALSSIG : ON

@ Set the spectrum analyzer as follows:

PEAK
AMKR

® By wrning the data knob counterclockwise, ‘move the marker to such a position as to give a 3dB
difference between the two points indicated by the marker.

_ REF -18.0 dBm ATT 10 dB  A_vrite B_blank
. 1d8/ ]
; IR
_ vl UL )
) pa \\
3dB )4 \
- /

/ \
RBY / \

— 1 MHz
e [ \
. 1 MHz g
: SHP /
30 ws
CENTER 30.000 Mz SPAN 2.000 MHz

@ Set the spectrum analyzer as follows:
AMKR

® By wrning the data knob counterclockwise, move the marker to such a position as to give a 0.0dB
difference between the two points indicated by the marker.

- " Cont’d
) 4-7 Mar 26/90
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4.3 Test Using Internal Signal

IS

REF -18.0 dBn ATT 10 08 A_write B_blank Af
e _write 8_blan /

/

934 | kHz

A1

:3:""1 // ‘\
1 MHz

S#P /

50 ms

CENTER 30.000 MHz SPAN 2.000 MHz

® Confirm that the frequency difference, Af, is within +20% of the st value.

@ CtLeck for 300kHz and 3kHz resolution bandwidths by performing steps @ through ® above. Table
4-3 lists the span values most suitable to each resolution bandwidth. If the test result falls out of the

specification, make adjustments in accordance with "5.4.3 Resolution Band Width Switching
Between".

Table 4-3 Relationship Between Resolution Bandwidth and Span -

RBW [Hz] M 300k | 3k |

FREQ SPAN [Hz] M 500k | Sk |

4-8 Mar 26/90
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4.3 Test Using Internal Signal

4.3.4 Testing Selectivity of Resolution Bandwidth

@ From the preset condition, set the spectrum analyzer as follows:

CENTERFREQ - : 30MHz
FREQ SPAN . SMHz
RBW : IMHz
VBW : 10kHz
ATT:: : 0dB
REF LEVEL :  -20dBm
CAL SIG : ON

® Set the spectrum analyzer as follows:

PEAK
AMKR

® By wrning the data knob counterclockwise, m

difference between the two points indicated by the marker.

'S

REF -20.¢ dba AT 6 dB A_viev B_blank
18ap/ —— : :
‘. x‘/r\‘A KR l

4WRR T %-1.921 Mz
T s

SPAN §5.88 Mz

@ Set the spectrum analyzer as follows:

AMKR

Cont'd

ove the marker to such a position as to.give a 60dB

Aug 4/92
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4.3 Test Using Internal Signal

® By wrming the data knob counterclockwise, move the marker to such a position as to give a 0.0dB
difference between the two points indicated by the marker.

IIIESB;ZO.O dBr AIL 0 dB A_viev B_blank
P : ’/\ "4 MRR
JHRR [ 3,643 MEz @ Af
3.643 MHz .

1-0.17 dB

1

RoS

e

V] \

10 Kz W

S¥p ; : L

5 : |
‘ CENTER 30,40 Wiz SPAX 5.0 NHz

|
® The 60dB bandwidth of the IF filter is given as the frequency difference, Af, between the two points.
Confirm that the ratio of this value to the value obtained in the resolution bandwidth test is 15:1 or less.

@ Check for 300kHz and 3kHz resolution bandwidths by performing steps @ through ® above. Table
4-4 shows the relationship between resolution bandwidth and FREQ SPAN. If the test result falls out
of the specification, make adjustments according to "5.4.3 Resolution Band Width Switching
Between".

Table 4-4 Settings for Resolution Bandwidth Selectvity Test

RBW [Hz] M 300k 3k

FREQ SPAN [Hz] 5M 5M 50k

VBW [Hz] 10k 10k 1k

4-10 Jul 20/94
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,/’ 4.3 Test Using Internal Signal

'S

4.3.5 Testing Stability of QP Bandwidth

The QP value measurement is for measuring the pulse characteristic noise. Various constants
in this measurement are defined values in the CISPR Standards as shown in Table 4-5.

Table 4-5 CISPR Standards for QP Value Measurement Basic Ch'c}racteristic

. ) Charging time | Discharging Mechanical time | -
Measuringband | 6dBbandwidth | o netant time constant constant
10kHz to 150kHz 200Hz 45ms 500ms 160ms
150kHz to 30MHz 9kHz 1ms 160ms 160ms
30MHz to 1GHz 120kHz lms 550ms 100ms

|
® From the preset condition, set the spectrum analyzer as follows:

o

CENTER FREQ : 30MHz
FREQ SPAN : 200kHz
REFLEVEL :  -18dBm
dB/div : 2dB/
QP BW : 120kHz (6dB)
CAL SIG : ON

@ Set the spectrum analyzer as follows:
PEAK
AMKR

® By turning the data knob counterclockwise, move the marker to such a position as to give a6dB
difference between the two points indicated by the marker.

REF -18.0 dBn ATT 10 d8  A_vrite B_blank
208/ L
\ / K
-£8.6} kHz
. he.
6dB / N Lo
Y \

RBW

120 kHz \
vBY

100 kHz
SWP

50 ms

CENTER 30.0000 MHz SPAN 200.0 kHz

) Cont’d
‘ Jul 20/94
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4.3 Test Using Internal Signal

@ Set the spectrum analyzer as follows:

AMKR

® By turning the data knob counierclockwise, move the marker to such a position as to give a 0.0dB
difference between the two points indicated by the marker. g

REF -18.0 dBm ATT 10 dB  A_write B_blank
248/

Af

A

A I . ke

o

AN
| RBM
120 KHz| N
VBY
100 kHz
SKpP
50 ®s
CENTER 30.0000 MHz SPAN 200.0 kHz

® Confirm that the frequency difference, Af, between the points is within 110kHz to
130kHz.

@ Check for 9kHz and 200Hz QP bandwidths by performing steps @ to ® above. Table 4-6 shows the
relationships between QP bandwidth, FREQ SPAN and sweep time.

Table 4-6 Setting for the QP Bandwidth Stability Test

QP bandwidth © |20kHz | 9kHz |200Hz
FREQ SPAN 200kHz | 20kHz | 2kHz
Sweep time 50ms 100ms | 2sec

Jul 20/94
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4.3 Test Using Internal Signal

-

4.3.6 Testing S.tability of Marker Indication (In normal mode)
IPro el »

(@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ :  30MHz
FREQ SPAN : 20MHz -
CAL SIG : ON
MARKER : PEAK

® Confirm that the marker indication is within 30MHz +1.05MHz.

@ Set the spectrum analyzer as follows:

e FREQ SPAN : 10MHz
MARKER : PEAK

@ Confirm that the marker indication is within 30MHz +0.55MHz

® Set the spectrum analyzer as follows:

FREQ SPAN | : 2MHz
MARKER | . PEAK

® Confirm that the marker indicator is within 30MHz +0. 16MHz.

4-13 , Mar 26/90
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4.3 Test Using Internal Signal

4.3.7 Testing Stability of Marker Indication (In counter mode)
II

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
FREQ SPAN : 1kHz
CAL SIG : ON
MARKER :  PEAK

. COUNTER
RESOLUTION : 1Hz

® Confirm that the marker indication is within 30MHz £ 1Hz.

4-14 Jul 20/94
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4.3.8 Testing Average Noise Level
[Pro e

@ From the preset éondiu'on. set the spectrum analyzer as follows:

ATT . 0dB .
REFLEVEL : -70dBm

RBW. : 1MHz

VBW . 1kHz

STARTFREQ : 50MHz :
STOPFREQ : 3600MHz (2600MHz for R3261A,C/R3361A,C)

® Atcompletion of the sweep, set the spectrum analyzer as follows:

Press the |PEAKJ , l'MKR—j and Ig;.( R_)E keys.

SPAN : 1kHz
RBW : 300Hz

VBW ‘ : 1kHz

® Confirm that the noise level at the frequency, in GHz, determined in step @ above is
-121dBm+ 1.55f[GHz] or less.

4-15 Jul 20/94
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4.3 Test Using Internal Signal

43.9 Testing Residual Response

Pro e

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ 1 250MHz
SPAN :  S00MHz
RBW :  30kHz
VBW ¢ 1kHz
ATT : 0dB
REFLEVEL :  -60dBm

® Confirm that there is no residual spurious when no connection is made to the input terminal of the
spectrum analyzer.

L

® Confirm that there is no residual spurious when the frequency is changed up to 3.6GHz
(2.6GHz for R3261A,C/R3361A,C) with the CENTER FREQ set to 500MHz.

4-16 Jul 20/94
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4.3 Test Using Internal Signal

'S

4.3.10 Testing Switchover Stability of Resolution Bandwidth
IPro -

©) From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ ¢ 30MHz
FREQ SPAN : 500kHz
RBW : 300kHz
REFLEVEL . -15dBm
dB/div : 1dB/
CAL SIG : ON

@ While changing the resolution bandwidth from 1MHz to 30Hz, confirm that the peak level of each

spectrum is within £0.3dB o

f the level at 300kHz resolution bandwidth. Table 4-7 shows that

relationship between bandwidth and FREQ SPAN. If the test result falls out of the specification, make

adjustments according to "5 4.3 Resolution Band Width Switching Between".

Table 4-7 Relationship Between Resolution Bandwidth and FREQ SPAN

I RBW [Hz] | 300k |00k {30k |1k |3k | ik [300 1100 30
| FREQ SPAN [Hz] oM | soox | 200k |sox |20k | sk | 2 1k 1k 1k
4-17 Jul 20/94
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4.4 Testing Using Measuring Equipment

4.4 Testing Using Measuring Equipment
4.4.1 Testing Stability of Reference Oscillator
PTo el

@ Set the REF INT OUT/EXT IN switch on the rear panel of the spectrum analyzer to INT OUT.
Connect frequency standard to REF socket on spectrum analyzer through a frequency comparator.

: EXT TR1GREF
e
LL :1%

(R3261/3361 Rear)

—

O SIGNAL INPUT
O REF INPUT /X_\

Frequency comparator

270

0UTPUT

-0

Frequency standard
(TR3110)

@ Confirm that the reading on the frequency comparator is 2 x 10'8 or less.

Cont’d

4-18 Jul 20/94



R3261/3361
SPECTRUM ANALYZER
MAINTENANCE  MANUAL

) 4.4 Testing Using Measuring Equipment

-

4.4.2 Testing Stability of Center Frequency

Pro e
® From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ :  30MHz
FREQ SPAN :  20MHz

® Inpm a 30MHz, -IOdBm signal-generated signal to the spectrum analyzer. The signal generator must
have stability of 2 x 10° or better.

® Confirm [ha[ the peak of the spectrum is within +450kHz (0.2 div). of the screen center.

@ Set the spectrum analyzer to the following settings, and confirm that the position of the spectrum peak -
is still within the specification.

Table 4-8 FREQ SPAN and Center Frequency Stability

|

FREQ SPAN 20MHz 10MHz 2MHz 1 kHz

Specification +450kHz +250kHz +60kHz +50Hz
(£0.2div) (#0.2div) (£0.3div) (£0.5div)

High-stability SG
/
INPUT
OUTPUT
? o)
| | | -
T Raz61/3360) (R4262)

Cont’d
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4.4 Testing Using Measuring Equipment

S

Confirm that the

position of the _
REF 0.0 dBm ATT i0jaB A write B_blank spectrum peak is
10d8/ - within the

specification

"

30 khz /

1

SWP y,

S0 ms —
CENTER 30.000 Mz SPAN 2.000 HHz

4-20 Mar 26/90
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]
: 4 4 Testing Using Measuring Equipment

4.4.3 Testing Stability of Frequency Span

P .

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 1GHz
FREQ SPAN ;. 2GHz

@ Input to the spectrum analyzer a 2GHz, -10dBm signal from an extemnal signal generator.

= High-stability S6
INPUT -
ﬁ) UUT%)UT
J | |
(/3261733611 (R4262)

® Adjust the CENTER FREQ so that the zero spectrum is at the left end of the scale.

@ Confirm that the difference between the 2GHz spectrum and the right scale end is within +0.3 div.
(within £3%). If not, make adjustments according to "5.4. 1 (1) Main Span (2GHz)".

Cont’d
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4.4 Testing Using Measuring Equipment

IS

REF 0.0 dBa ATT 10 dB  A_write B_blank e
1068/

> +0.3div (*3%) or less

® Set the spectrum analyzer as follows:

CENTER FREQ : SMHz
FREQ SPAN : 10MHz

® Adjust the CENTER FREQ so that the peak of the zero spectrum is at the left end of the scale.

@ Input a 10MHz, -10dBm signal from an extemal signal generator to the spectrum analyzer. Confirm
that the difference between the 10MHz spectrum and the right end of the scale is within $0.3 div.
(£3%). If not, make adjustments according to "5.4.1 (2) 10MHz SPN".

Set the spectrum analyzer to the following settings:

CENTER FREQ : IMHz
FREQ SPAN : 2MHz
Then input a 2MHz, -10dBm signal from an external signal generator to the spectrum analyzer.

Confirm that the difference between the 2MHz spectrum and the right end of the scale is within 0.5
div. (+5%). If not, make adjustments according to "5.4.1 (3) 2MHz SPAN".

4-22 Mar 26/90
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4.4 Testing Using Measuring Equipment

'S

4.4.4 Testing LOG Linearity
IPro el

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz -
SPAN 1. 2MHz

RBW :  300kHz

REF LEVEL :  -10dBm

dB/div : 1dB/div

@ Connect a signal generator to the spectrum analyzer through an external attenuator.

High-stability SG

‘ LU “QUTPUT
j - 7 2
_
T (Raz61/3360 T (R4262)

o O

Bxternal attenuator

® Input a 30MHz, - 10dBm signal from the signal generator to the spectrum analyzer.

@ Adijust the output level of the signal generator so that the spectrum peaks at -10dBm when the
attenuator is set to 0dB.

® Confirm that the deviation in peak level as read on the screen is within +0.2dB (+0.2div) while the
attenuator setting is incremented by 1dB.

Cont’d
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4 4 Testing Using Measuring Equipment

IS

t}él!; /-iD.D dBa ATT 10 9B A_write B blank

I\
I

b +0.24dB or
less
300 kHz
vey
100 kHz .
SYP
50 ms
CENTER 30.000 M2 SPAN 2.000 MHz

® Set the spectrum analyzer to the following settings:

dB/div : 10dB/
SPAN : 50kHz
RBW :  1lkHz

@ Adjust the output level of the signal generator so that the spectrum peaks at -10dBm when the
attenuator is set to 0dB.

Confirm that the deviation in peak level as read on the screen is within +1dB (£0. 1 div) while the
attenuator setting is incremented by 10dB.

@ Confirm that the spectrum peaks at -80dBm 1. SdB when the attenuator is setto 70dB. If not, make
adjustments according to "5.4.5 (1) Adjusting LCG AMP".

Cont’d .
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IS

lzss -10.0 dBa ATT 10 dB  A_write B_blank

[\

\
\
n’/ %ﬁ

S\ileHz ) \ h

CENTER 30.00000 HHz SPAN 50.0 kHz

T +1.5dB or less

\ @ Set the spectrum analyzer to the following settings:

i CENTER FREQ ;. 50MHz
FREQ SPAN :  1kHz
. RBW . 30Hz
K ‘REF LEVERF :  -10dBm
12div display

@ Inputa50MHz, -10dBm signal from the signal generator to the spectrum analyzer.

@ Adjust the output level of the signal generator so that the spectrum peaks at -10dBm when the
attenuator is set to 0dB.

® Confirm that the spectrum peaks at -120dBm +2dB when the attenuator is set to 110dB.

Cont’d
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4.4 Testing Using Measuring Equipment

IS

REF ~10.0 dBn ATT 0 d8  A_write B_blank
1048/

T

10 Hz _ +2dB
Swp PP REVTI PO e A o VN oF less.

CENTER 50.000000 MHz SPAN 1.000 kHz

4.26 Mar 26/90
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4.4 Testing Using Measuring Equipment

'S

4.4.5 Testing LIN Linearity
P el

@ Set the spectrum analyzer as follows from the preset condition.

CENTER FREQ : 30MHz

SPAN . : 2MHz .
RBW ) : 100kHz

REFLEVEL : -10dBm

LINEAR DISPLAY MODE

@ Connect a signal generator to the spectrum analyzer through an external attenuator.

High-stability SG

INPUT
? UUTEPUT
T (R3261/3360) T (R4262)

o O

External attenuator

@

Set the signal generator so that it puts out a 30MHz, -10dBm signal.

@ Adjust the output level of the signal generator so that the spectrum peaks at the uppermost scale on the
screen.

® Using the marker, read the peak level of the spectrum.
® Set the attenuator to 6dB, and read the peak level of the spectrum using the marker.

@ Obain the LIN linearity from the values determined in steps ® and ® above. Confirm that the LIN
linearity thus obtained is 100£5%.

LIN linearity (%) = [ (value in step ® - value in step ®/2)/value in step ®] X100

If the linearity is out of specification, make adjustments according to "5.4.1 (1) Adjusting LOG AMP".
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4.4.6 Testing Stability of Reference Level

IPro e

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
FREQ SPAN :  S5kHz
ATT . 10dB
REFLEVEL : 0dBm -

@ Input a 30MHz, 0dBm signal from a signal generator through an external attenuator to

the spectrum analyzer.

High-stability SG

INPUT

N

puTPUT

7

T (R3261/336D T oaBm

(R4262)

Note : Use the power meter to calibrate the SG level
to be 0dBm at the end of cable, then enter it
into R3261/3361.

O O

External attenuator

Fi

Koo
o

® Set the attenuator to 0dB, and read the peak level of the input waveform using the marker, Confirm

that this level is within +0.3dB of the REF LEVEL setting.

Cont’d
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' 4.4 Testing Using Measuring Equipment
REF 0.0 dBm ATT 10 gB  A_write B_blank
- 10d8/
MK
. i
— = a
ik ™ |
/ \ \i0-3d130r1ésstothe'
‘ setting value.
RV "
- = 100 Hz
’; vBY
T 100 Hz ]
" o
0s
CENTER 30.000000 MHz_ SPAN 5.00 kHz

} @ Change the REF LEVEL and attenuator settings as shown in Table 4-9 and confirm that
- the deviation from each setting is within +0.3dB (£ 0.7dB : REF LEVEL -60dB, -70dB).
If not, make adjustments according to “5.4.3 Resolution Band Switching Between”.

Table 4-9 REF LEVEL and External Attenuator Settings

REF LEVEL [dBm] o] -10] 20| -30] 40| -50| -60] -70}

— e @s| 0| 10| 20| 80| 4] 50| eo| 7]
T03| 03] +03 ] +03] 03] +0.7] 0.7}

L5

H
=
[

Specifications [dB]
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4.4.7 Testing Stability of Input Attenuator Changeover
|l

@ Input 2 SOMHz, -10dBm signal from a signal generator to the spectrum analyzer through an external

attenuator set to 40dB.
Righ-stability SG
INE;” UUT%JT
" (r3z61/3360 T = (u262)
Extecjal Senuator

@ From the preset condition, set the spectrum anatyzer as follows:

CENTER FREQ . SOMHz

FREQ SPAN . 10kHz

RBW . 3kHz

ATT . 10dB .
dB/div :  1dB/ P
REFLEVEL :  -45dBm b

® Adjust the output level of the signal generator so that the spectrum peaks at the center of the screen.

@ Set the external attenuator to 30dB, and set the spectrum analyzer to the following
settings:
ATT :  20dB

REFLEVEL : -35dBm

Then confirm that the difference between the current indication and the indication
for the 10dB attenuation is with +1.0dB.

Cont’d
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IS

REF -45.0 dBn ATT 10 ¢ Awrite B_blank
id8/

+1.0dB or less

R -
rs
VN \ N
1 kHz - <
5P \
50 ms
CENTER 50.00000 Mz SPAN '10.00 KHz

ATT: 2048

\—— ATT: 104dB

® Change the ATT, external attenuator and REF LEVEL settings as shown in Table 4-10. Confirm
that the stability of the input attenuator changeover is within *1.0dB of the 10dB

ATT setting.

Table 4- 10 Testing Stability of Input Attenuator Changeover

ATT [dB] 10 20 30 40 50
External attenuator [dB} 40 30 20 10 0
REF LEVEL [dBm] =45 -35 -25 -15 -5

4-31° Jul 20/94
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4.4.8 Testing Frequency Response
| el

@ set the spectrum analyzer as follows from the preset condition:

ATT ¢ 10dB

dB/div . 1dB/ -
CENTER FREQ : 1GHz

SPAN : 2GHz

REF.LEVEL : -15dBm

@ Input a signal of -20dBm at a frequency of between 100kHz and 2GHz to the spectrum
analyzer and confirm that the deviation as read on the screen for each frequency is
within £0.5dB.

High-stability S

e

IN;;IT 0UTPUT
LJ

(R3261/3361) T /SMA-SMA cable (R4262)

Note : Use the power meter to calibrate the SG level
at the end of cable, then enter it into R3261/3361.

1L, L

@ Set the spectrum analyzer to the following settings:

START FREQ : OMHz
STOP FREQ . 3.6GHz (2.6GHz for R3261A,C/R3361A,C)

@ Input to the spectrum analyzer a signal of -20dBm at a frequency between 9kHz and
3.6GHz (2.6GHz for R3261A,C/R3361A,0), and confirm that the deviation as read on the
screen for each frequency is within +1dB.

Cont’d
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.

RACE A
REF/-lS.Q dBa ATT 10 dB A_sritesm Bsrite ST
1d8 -
U ‘ VIEW
: I
BLANK Confirm that the
A deviation for each
frequency is within
40.5dB
RBY
1 MKz AYG
VBE A
1 KKz F
bk s —
HEY s =l goRi
CENTER 1.000¢ GHz SPAN 2008 NHz A i
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*

4.4.9 Testing Spurious Response
II

® Fromthe preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 500MHz R
FREQ SPAN . 1000MHz

REF LEVEL :  -10dBm

RBW. : 1MH:z

VBW . 10kHz

ATT : 0dB

@ Input a signal of -10dBm from a low-distortion signal generator to the spectrum analyzer.
A signal from a signal generator with a low-pass filter capable of reducing the level of the
second harmonics by a least 60dB will also work.

High-stability SG i

IN
%;IT ouTPUT
| - -]
T qazsr/szen—— R4262)
;MA-SMA bl SMA-SMA cable

L.P.F

® Change the output frequency of the low-distortion signal generator from 10MHz to 500MHz and
confirm that the signal level of the second harmonics is lower than that of the reference waveform by
at least 50dB(equivalent to 70dB for -30dBm input).

Cont’d
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@ For low-distortion signal generator frequencies of S00MHz or over, change the setting of the spectrum
analyzer as shown in Table 4-11.

Table 4-11 CENTER FREQ AND SPAN for Dynamic Range 'I_'est

Freque;cy e R3261A,C/B,D R3361A,C/B,D Set
SG CENTER FREQ[GHz] SPAN [GHz]
10 to 500 0.5 1
& 500 to 1000 15 1
1000 to 1500 (1300) 2.5
1500 to 1800 3.3

S

“
| ( )-R3261A,C/R3361A.C

4-35
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4.4.10 Testing Stability of Sweep Time

IPTo el

.

® Input a 30MHz, -5dBm, amplitude-modulated signal (100Hz, 30% modulatidn) from the signal

generator to the spectrum analyzer.
High-stability SB
INPUT
an . OUTPUT
i i
T
(/326173360 (RA262)
M
/ - :
=
00,
Low fregquency L__
signal generator

® Fromthe preset condition, set the spectrum analyzer as follows:

CENTER FREQ . 30MHz
SPAN : OkHz
RBW : 30kHz
dB/div : 1dB
TRIGGER :  VIDEO
SWEEP TIME ¢ S50ms

® Confirm that there are 5 cycles £3/20 cycles ( +1. 5ms, £0.3div.) of the amplitude-modulated

waveform on the screen.

Cont’d
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'S

REF 0.0 gBm ATT 10 dB A_view B_blank

> +1.5ms (+3%) or less

RBY

30 kHz
vBy

10 kHz

Sy¥P
50 ms

CENTER 30.000000 Mz SPAN 0.000 kHz
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4.4.11 Testing Stability of TG Output Level (For R3361A,C/B,D only)

@ Reset and then set the spectrum analyzer (R3361A,C/B,D only) to the following settings:

CENTER FREQ : 30MHz
FREQ SPAN . OHz
TG : ON
TG LEVEL :  -10dBm

@ Connect an RF power meter to the spectrum analyzer at the TG OUTPUT to measure the TG output
level. Confirm that the TG output level is -10dBm +0.5dB. If not, make adjustments according t0
*5.4.6 (1) Adjusting 1dB Atenuator Output Level Stability”.

/
RF power meter
m |
QUTPUT
O .
L L =

(R3361)

e
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4.4.12 Testing TG Frequency Response (For R3361A,C/B,D only)
IPTo o

@ Reset and then set the spectrum analyzer (R3361A,C/B,D only) to the following settings:

CENTER FREQ : 30MHz
FREQ SPAN : QOHz
TG . : ON
TG LEVEL : -10dBm

® Connect an RF power meter with the spectrum analyzer at the TG output.

® Confirm that the TG output 1evé1 is 10.7dB for the output level in CENTER FREQ of
30MHz when the CENTER FREQ of the R3361A,C/B,D is changed in a range of 100kHz

to 1.0GHz.
RF power meter
"f inin
OUTPUT -
o © o
T sz —

@ Confirm that the TG output level is £ 1.5dB for the output level in CENTER FREQ of
30MHz when the CENTER FREQ of the spectrum analyzer is changed in a range of 9kHz
to 2.6GHz.

® Confirm that the TG output level is £2.0dB for the output level in CENTER FREQ of
30MHz when the CENTER FREQ of the spectrum analyzer is changed in a range of 9kHz
to 3.6GHz.

) 4-39 Jul 20/94
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4.4.13 Testing Stability of TG Output Level Changeover (For R3361A,C/B,D
only)

@ Reset and then set the spectrum analyzer (R3361A,C/B,D only) to the following settings:

CENTER FREQ : 30MHz
FREQ SPAN . QOHz
TG - : ON
TGLEVEL :  -10dBm

@ Connect an RF power meter o the spectrum analyzer to measure the TG output level.
® Setthe TG LEVEL to -15dBm, and take reading on power meter.
@ Confirm that the difference between the readings of steps® and@above is 5dB+1dB.

® For arange from 0dBm to -50dBm of the TG output level, test according to Table 4-12.

Table 4-12 Stability of TG output Level Changeover

|
TG LEVEL [dBm] 0 5| -10]-15]| 20} -25]-3 ]3| -4 |45 -5

Output level difference at +10 |+5 |O -5 -10 15 |-20 -25
-10dBm setting +1 |1 1 | £1 +1 |31 +1 *1 1) *1

® Perform steps @ to @ for 1. SGHz and 3.0GHz center frequencies. The deviations for 1.5GHz and
3.0GHz must be within +2dB and +3dB respectively.

4-40 Jul 20/94
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4 4 Testing Using Measuring Equipment

4.4.14 Testing Output Spurious (For R3361A,C/B,D only)
IPro e

@ Reset and then set the spectrum analyzer (R3361A,C/B,D only) to the following settings:

CENTER FREQ : 30MHz
FREQ SPAN . OHz
TG .. : ON
TG LEVEL : 0dBm

® Connectan external spectrum analyzer to the R33614,C/B,D at the TG OUTPUT.

— EXTERNAL SPECTRUM ANALYZER
QUTPIT
1 ] L J |-
(R3361) ’

® Change the center frequency to up to 3.6GHz for the R3361B/D, or 2.6GHz for the
R3361A/C, and confirm that the harmonics spurious is lower than the basic waveform by
at least -20dBc and that the non-harmonics spurious is lower by at least -30dBe.
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4.4.15 Testing TG Leak (For R3361A,C/B,D only)
IPro o]

@ Reset and then set the spectrum analyzer (R3361A,C/B,D only) to the following settings:

REF LEVEL ¢ -80dBm _
SWP TIME : 50sec

RBW 100Hz

VBW. 1Hz

ATT- 0dB .

TG : ON

TG LEVEL :  0dBm

® Execute the TG FREQ CAL (AUTO) to compensate for any tracking error. Make no connection to
the INPUT or TG OUTPUT connector.

® Confirm that TG leak is not more than -110dBm for up to 3GHz, and not more than -100dBm for up to
3.6GHz.

REF -80.0 dBm ATT 0 dB A _write B_blank ’
1008/

TG leakage
/

" Nﬁ@

vé?,“ i v Noise level
i Hz
WP (for TG OFF)
50s

CENTER 1.8000 BHz SPAN 3600 Mz

4-42 Jul 20/94




R3261/3361 2

SPECTRUM  ANALYZER
MAINTENANCE  MANUAL
r} 4.5 Test Report
= 4.5 Test Report
The test report form for the spectrum analyzer is given below.
- R3261A,C/B,D R3361A,C/B,D Test Report
Item Specification - Measurement
1. CALsignal test
1. CAL signallevel -20dBm+0.3dB dBm
2. Testusing CAL signals
1. Noise side band 20kHz offset -105dBc/Hz dBe/Hz
2. Frequency drift 300Hz/min
3. Stability of RBW 1MHz +20% %
resolution
bandwidth (3dB RBW 300kHz %
bandwidth).
RBW 3kHz %
4. Resolution RBW 1MHz 15:1
bandwidth
selectivity (60dB: | RBW 300kHz
3dB) '
RBW 3kHz
5. QP bandwidth QP 120kHz 110kHz to 130kHz kHz
stability (6dB
bandwidth) QP 9kHz 8kHz to 10kHz kHz
QP 200Hz 170Hz to 220Hz Hz
6. Marker indication |SPAN 20MHz +1.05MHz MHz
stability (normal
mode) SPAN 10MHz +550kHz kHz
SPAN 2MHz +160kHz kHz
7. Marker indication | SPAN 20Hz +1Hz Hz
stability (counter miode)
8. Average noise level -121dBm +1.55¢ dBm
9. Residual response -100dBm dBm
10. Switchover stability of resolution +0.3dB dB
bandwidth

Jul 20/94
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4.5 Test Report
R3261A,C/B,D R3361A,C/B,D Test Report (Cont’d)
Item Specification Measurement
. Test Using measuring equipment
1. Reference oscillator stability +2x108 x10
2. Centerfrequency | SPAN 20MHz +450kHz kHz
stability
SPAN 10MHz +250kHz kHz
SPAN 2MH:z +60kHz kHz
SPAN 1kHz +50Hz Hz
8. Frequency span SPAN 2GHz 3% %
stability
SPAN 10MHz +3% %
., |SPAN 2MHz +5% %
4. LQG linearity +0.2dB/1dB dB
+1.0dB/10dB dB
+1.5dB/70dB dB
+2.0dB/110dB dB
5. LIN linearity +5% of Full Scale %
6. Reference level REF +0.3dB dB
stability 0dBm to -50dBm
REF +0.7dB dB
-60dBm to -70dBm
7. Input attenuator changeover stability +1.0dB dB
8. Frequency response |100kHzto2GHz | £0.5dB dB
9kHz to 3.6GHz +1dB dB
9. Spuriousresponse |-10dBm INPUT -50dBc dBe
10. Sweep time étability +3% %
11. TG output level stability 10.5dB dB
4-44 Jul 20/94
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} 4.5 Test Report
= R3261A,C/B.D R3361A,C/B,D Test Report (Cont'd)
Item Specification Measurement
12. TG output 100kHz to 1GHz = | £0.7dB dB
frequency response
9kHz to 2.6GHz +1.5dB dB
9kHz to 3.6GHz +2.0dB dB
13. Stability of TG 100kHzto 1GHz | £1.0dB dB
— output level
changeover 9kHz to 2.6GHz +2.0dB dB
_ 9kHz to 3.6GHz +3.0dB dB
14. Output spurious Harmonics -20dB dB
spurious )
- Non-harmonic -30dB dB
spurious
- 15. TG leakage t0 3.0GHz -110dBm dBm |
\ to 3.6GHz -100dBm dBm
) Jul 20/94
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5.1 Measiirement Standards & Support Test Equipment Performance Requirements

5.1 Measurement Standards & Support Test Equipment Performance Requirements

Minimum-Use-Specifications (MUS) are the calculated minimum performance specifications criteria

needed for the Measurement Standards (MS) and Support Measuring & Test Equipment (S-M & TE) to _

be used for the comparison measurements required in the Adjustment Procedure (AP) proceés.

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.

CAUTION

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

MS and S‘M & TE Environmental Range: Temperature; 18°C to 28°C
Relative Humidity; 30to 70%

MS and S-M & TE Warm-up/Stabilization Period Requirements: 2 Hours

5-2 Jul 20/94
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5.1 Measurement Standards & Support Test Equipment Performance Requirements

Table 5-1 Measurement Standards (MS) Performance Requirements

Equipment Generic Name

{(Quantity)

MUS)

Minimum Use Specifications .

Manufacturer/Model
/Option Applicable

FrequencsY standard

Output frequency:
10 MHz
Stability:
5X10"*/day
Qutput impedance:
Approx. 50 Q
Output voltage:
1 Vp-p or more

TR3110

Frequency comparator

Frequency: 10 MHz
1X10? frequency detectable

Synthesized signal generator

Frequency’ ange:
10 MHz to 4 GHz

| Residual SSB phase noise:

1 kHz offset < — 115 dB¢/Hz
10 kHz offset < — 125 dBc/Hz
100 kHz offset < — 130 dBe/Hz
Power level range:
—100 to +10dBm

R4262

Spectrum analyzer

Frequency range:
Up to 100 MHz
With built-in TG

R3361A,C/B,D

Power meter

Accuracy: 10.02dB
Decibel relative mode

HP436A

Digital multimeter

DC voltage resolution:
5 digits or more

TR6851

Power sensor

Frequency range:

10 MHz to 18 GHz
Power range:

1 W to 100 mW

HP8481A

Impedance generator

R14602

5-3
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5.1 Measurement Standards & Support Test Equipment Performance Requirements

Table 5-2 Support Measuring & Test Equipment (S-M&TE) Performance Requirements

Equipment Generic Name

(Quantity)

Minimum Use Specifications
MUS)

Manufacturer
/Model/Option Applicable

Cable

Length: © 150 cm

Connection:
BNC (male) at both ends

MI-09

Cable

Frequency range:

DC to0 26.5 GHz
Maximum SWR:

<1.45at26.5 GHz
Length:

Approx. 70 cm
Connector:

SMA (male) at bothends -

A01002

Cable \

Frequency: 21.4 MHz
Length: 100 cm
Connector:

UM (male), BNC (male)

MC-36A

Adapter

Type N (male) to SMA (female)

HRM-5545

Adapter

Type N (male) to BNC (female)

JUG -201A/U (Hirose)

Probe

Frequency: 3.5789 MHz
10:1
Impedance:10 MHz

P6133 (Tektronix)

ko
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5.2 Preliminary Operations
5.2 Preliminary Operations
WARNING

Always makes sure spectrum analyzer’s power supply cord is plugged into a 3-hole grounded ~
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 operate the instrument on AC 100V (120V, 200V, 220V, or 240V) *£10% with a line
frequency of 50Hz or 60Hz.

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

(4) Spectrum analyzer has a self-calibration function. This function compensates for adjusting
shift caused by change with age of software. For calibration, turn off this function.

Operation Procedure : | SHIFT Ilmﬁmﬁﬁé‘al

(SOFTKEY 6)
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SPECTRUM ANALYZER
MAINTENANCE MANUAL *
5.3 Calibration Process
5.3 Calibration Process
LOCATION _ .
(1) IF (BLQ-015668)
RS R149
° R111 * .
°
® R110 R159
R29 R97 ®
¢ e Ri94
\ : ® R47 .
R252
R77 ®
‘ °
R572
™ .
R518 R568 @ R561
L ® R517
R529 _ P
| | S
R530 W
R473
= e R397 R467
L .
R525 R396
R4l4 ® . e Ric5 ®
R504
R400
. o0 o
R370
R326 R360  R347
R301 * ¢ ~
R298

5-6 Jul 20/94



R3261/3361
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MAINTENANCE MANUAL .
- 5.3 Calibration Process
L2 O 1 g L5 - TP6
—_— : D -]
mod ° Tp1
. c122
- . O c1o C124
L12 U ppp L8 ©
O cs8 O
TP4 o a L21 e
[} O
L14 0 O C22
O TP3
= O C20 TP7 -° TPY °
o
TP5 L10 O
- | L4 U e o1
. o
-/ TP ° O TP
L30
TP502
- ) TP501 °
(-]
- TP503
TP11 °
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5.3 Calibration Process

(2) RFCONT (BLL-015672)

B R17

R11
® R39

R80
B R57

R59 ‘ ' -~

R75

R22
R100

R65

R84 R88
M

(3) ALCCONT (BLC-015680)

® R46

R44 © ® R43
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5.3 Calibration Process

(4) CAL AMP (BLB-015646)

: ® Rig

(5) YTODRIVER (BLB-015647)

® R0

W R26
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5.3 Calibration Process

5.3.1 Center Frequency Accuracy Adjustment

(1) 10MHz Frequency Reference Adjustment

e 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 R3261/3361 and the Frequency Comparator unit.
Adjust the internal erystal oscillator of the R3261/3361 by comparing the signal.

& EQUIPMENT

Frequency Standard unit ......... TR3110
Frequency Comparator  (supporting 10MHz, 1 X107 signal detection)
Cables .....ovvvivivinninneennens BNC (male), 150cmlong MI-09 (TWO)

e CONNECTION

R3261/3361

FREQUENCY STANDARD  FREQUENCY COMPARATOR

s o

10 MHz

O @ 9
L_,-,___J ADJ POINT

® ASSEMBLY ADJUSTED
BLB-015727 10MHz REF
{_a:: ADJ POINT

[

e

H RF biock 1
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5.3 Calibration Process

e PROCEDURE

Note: Allow the R3261/3361 warm up for at least 30 minutes before performing this
adjustment.

:Remove the lower cover of R3261/3361 and then connect the equipment as shown in the

figure of CONNECTION.

Set the 10MHz REF of the R3261/3361 to INT.
Change the rear panel S W.

CAUTION

When the 10MHz reference is set to EXT, the crystal oscillator is not warmed up. If
the reference is set to EXT, set the reference to INT and allow 30 minutes for the
crystal <+scillator warm up.

Adjust the 10MHz REF so that the indicator of frequency comparator reaches within
+1X1078.

ADJ 10MHzREF (BLB-015727)

@ Attach the cover.

(2) YTO ADJUSTMENT
¢ DESCRIPTION

Adjust the offset tune of YTO with the center frequency set to 0Hz and 3.6GHz,
respectively. The first local PLL must be turned off.

EQUIPMENT

High-stabilitySG ................ (to 3.6GHz or to 2.4GHz) R4262

CADIES ..ttt SMA (male), 70cmlong AA01002

Adapters .........coiiiiiiiiiannn N (male) to SMA (female), HRM-554S (TWO)

Use the adapter assembly of the impedance 750 for N type R3261{3361.
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R3261/3361

SPECTRUM ANALYZER
MAINTENANCE MANUAL *
5.3 Calibration Process
e CONNECTION
R4262 R3261/3361
o | []o
© O
OUTPUT] INPUT
@ =
AA01002

e ASSEMBLY ADJUSTMENT

RF block 2
(=] ﬁ % (] D% o
| ]
oo o
‘Oras
YTO Driver RF CONTROL
BLB-015647 BLL-015672

¢ PROCEDURE
@ Remove the cover of R3261/3361 to connect as shown in the figure of CONNECTION.

@ Pull out the J3 connector on RF CONT, BLL-015672.
Short 5PIN and 6PIN in J3.

@ Power on SG and R3261/3361 and warm up them for a while.
@ Setting SG

f: 3.6GHz (B type), 2.6GHz (A type)

Po: —20dBm

® Setting R3261/3361 (After pressing the | PRESET |key)

SPAN: 20MHz

EmnnETe

2
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5.3 Calibration Process

®, Setthe CENTER FREQUENCY to 0Hz on R3261/3361.

e o]l re |
- CENTER

“;”-l (0 ATV 10 48 Awrite D blast F ST
Adjust R62 until the spectrum becomes 0Hz ) . St

- o—T D e e e

: *1MHz. v [[L ; m
ADJ YTO driver (BLB-015647) R26 . ]1 "
ul
I

(1)

N4 ki .
“:l pLi -

1 : f
s PO .J 3

ELN
CENTER # XMz SPAN 28,00 MHz

@ Set the CENTER FREQUENCY to 3.6GHz (for B type) and 2.6GHz (for A type),
respectively, on R3261/3361. .

(2 EE e

REF 8.4 dis ATT 10 48 A write B blank
1448/

CENIER |

or
I N O e e

.
Adjust R80 until the frequency of SG becomes l] % .
ilM:HZ. [ ‘
'“o iz l l
ADJ RF CONT (BLL-015672) R80 :g‘_:"' \a
CENTER 3,64008 Ch2 SPAN 20,09 MH2

® Repeat ® and @ until each specification is met.
® Turn the power on and connect the J3 connector to the original pesition.
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5.3 Calibration Process

5.3.2 Frequency Span Adjustment
e DESCRIPTION

Display two spectrums by using the SG signal and a local feed through Adjust the MAIN

SPAN and each span of 10MHz, 2MHz and Log with variable resistor. -

e EQUIPMENT

High-stabilitySG ................ (to 8.6GHz or to 2.4GHz) R4262
Cables ........cooiiiiiiiinenn SMA (male), 70cmlong AA01002
Adapters ..........cccoeiiiiiinnn N (male) to SMA (female), HRM-554S (TWO)

Use the adapter assembly of the impedance 75Q for N type R3261/3361.

e CONNECTION

R4262 R3261/3361
N o
S []
OUTPUT] INPUT)|
2 7
AAD1002

¢ ASSEMBLY ADJUSTMENT

oo D% ooo % im] -
oo o 7 s X Rn st
A RS3 R80
R65
O Rrsos
RF CONTROL
BLL-015672 IF
BLQ-015668
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5.3 Calibration Process

(1) MAINSPAN

e PROCEDURE ' A
® Remove the cover and connect as shown in the figure of CONNECTION.

@ Setting SG

f: 3.24GHz (B type)
2.34GHz (A type)

Po: ~20dBm
Setting R3261/3361 (After pressing the | PRESET (key)
SWP: 500ms

| shatiei bt q
] ]
iR sE Tt

@ [Calibration of frequency span of R3261/3361
Adjust the local feedthrough (0Hz spectrum) with VR R504 to the scale left end. Adjust
frequency span from the scale left end to 9dev with R22 adding the signal from SG.

ADJ IFboard (BLQ-015668) R504 *OFFSET
RF CONTROL (BLL-015672) R22 *GAIN

CourLE

REF- 0.0 dBy AT 10 a8 ite bl
¥ Asrite Bblank i
Wy W e e e s L]
LLLE e
o m— e . / 3
an
3 -
1 WAz . B AUTO
w

1 Mz

" as ALL AUTO
CENTER 1.8004 Gz SPAN 3604 Wiz
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5.3 Calibration Process

(2) 10MHzSPAN

e PROCEDURE
. @ The connection is the same with the MAIN SPAN adjustment.

@ __,Setting SG
f: 8MHz
Po: ~20dBm

@ Setting R3261/3361 (After pressing the | PRESET |key)

CENTFREQ: 4MHz

SPAN: 10MHz
[ [o][ me ]
‘SWP: 500ms

[ on ][ swe [2][2]1]

@ Adjust R57 so that each spectrum of 0Hz and 8MHz may be positioned on the scale thatis -

one division away from each end of the screen on R3261/3361.

ADJ RFCONTROL R57

[$
REF 4.0 ds AT 0 8 Asrite B bimat
10d8/ e

e

e fi B _?f:‘;_:i:]‘q": .

f |
{
1!
i

ATT

‘x
Il
[

"
s
CENTER 4,80 Mz SPAN 10,08 NH2

(1]
199 kizt Auto

w
10 kitz
1

4

~—

ALL AT
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™ R3261/3361

) SPECTRUM ANALYZER
MAINTENANCE MANUAL .
o 5.3 Calibration Process
- (3) 2MHz SPAN
¢ PROCEDURE
_ @ The connection is the same with the MAIN SPAN adjustment.
@ Setting SG
f: 1.6MHz
- Po: —20dBm _
® Setting R3261/3361 (After pressing the | PRESET |key)
% CENTFREQ: 800kH:z
) Ednnnes
SPAN: 2MHz
spaN | E:I | mz |

(7, N

500ms

WP _500ms -
) ore |i swe i[r][2][1]

@ Adjust R53 so that each spectrum of 0Hz and 1.6MHz may be positioned on the scale that
is one division away from each end of the screen on R3261/3361.

ADJ RF CONTROL R53
— REE 0.0 i MUWd Awrice Dalant O
3 - L{ mw
= A 7 |
-~ il i
\ -
Al [l
S/a i
) Al [
3&' ¥ o uLuu ,/ Nt
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5.3 Calibration Process

(4) LOGSPAN

e PROCEDURE

‘@ The connection is the same with the MAIN SPAN adjustment.

@ “Betting R3261/3361 (After pressing the | PRESET |key)

SPAN: LOG 100 MHz to 1000MHz

I b
SPAN |1 LOG |
. e T et -

| hubetmhafuthaind e e -
: NEXT 1 IPEAK CONT!
L-MENU ;| QNIOFF |
@ Setting SG
f: 200MH:z
Po: —20dBm

Adjust R17 until the marker value becomes
200MHz 1+ 5MHz on R3261/3361.

ADJ RF CONTROL (BLL-015672) R17
@ Changing the SG setting
f: 900MHz

Adjust R11 until the marker value becomes
900MHz 1+ 5MHz on R3261/3361.

ADJ RF CONTROL R11

® Repeat @ and @ until each specification is met.
® Reinstall the cover.

PEAT 212
REF 0.0 dBa - ATT 10 dB Aerite B blask
"a/ NEXT WEN
¥R
WRKRR / .l m o cont
00,1 miz <19.00 dha oN
WOFE
e RANGE
v/
-
1]
b e | L 73
;
14 ki
St -
b 'L‘ j i
START 160 D2 STOP 1809 M2 END
PEAK 212
REF 0.0 dta ATT 10 4 A_write B blask -
1440/ ~ NEXT ¥IN ;
| R | e
aRKes S0t s R
900, B xNg <2148 dda s PR CONT
t WoFF
K RANGE
/.
[ s
s [ 78
oo e -
21 0y — diaientbubud 1y v
START 19¢ Mz STOP 1940 Ni (]
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5.3 Calibration Process

5.3.3 Resolution Bandwidth Accuracy Adjustment

DESCRIPTION )
IF filter consists of eight band-pass filters; four of them are made of L and C; others are
made of a erystal filter. S : .

"Resolution waveforms of the IF filter can be observed with a external spectrum analyzer

possessing TG.
EQUIPMENT
External Spectrum Analyzer withTG .. R3361A,C/B,D
Impedance converter ................. R14602
10MQProbe .......covviiiiiiiiinnn. P6133
Cables .......oiviiiiiiniiiiiieiiienn. UM-BNC, 100cmliong MC-36A
Adapters ............ciiiiiiiiiiennn. N (male) to BNC (female), JUG-201 A/U
CONNECTION
External Spectrum Analyzer
J3
R14602 / !
I
oyt , /
T INPUT

R3261/3361
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R3261/3361
SPECTRUM ANALYZER
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5.3 Calibration Process

e ASSEMBLY ADJUSTMENT

LY
uwugg @
=
= = O o om
aOcl o <
126
™ o e e
o c
o &=
Lo o
12 C - ax

IF board
BLQ-015668

¢ PROCEDURE
® Remove the upper cover of R3261/3361 and then remove the shield case of the IF board.

@ Connect TG Out of external spectrum analyzer to IF board (BLQ-015668) J3.

@ Connect the 10MQ probe to input of the external spectrum analyzer passing the
impedance converter, and set as follows:

CENTER FREQ: 3.5789MHz
TGLEVEL: —20dBm

@ Setting R3261/3361 (After pressing the | PRESET |key)

CALCORRECTION: OFF

[ -
sHFr_| [ 1 ]{ocom !
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5.3 Calibration Process

® Connect the 10MQ probe to IF board (BLQ-015668) TP1, and observe the form of
3.5789MHz band-pass filter. Adjust L1, L2, L3 and L4 so that the center frequency is
3.5789MHz and symmetrical. ’
(Refer to circuit 2/38)

® Connect 10MQ probe to TP4. Set the external spectrum analyzer and the R3261/3361
spectrum analyzer as follows:

) a) External spectrum analyzer
FREQ SPAN: 200kHz

b) R3261/3361

SPAN: 10MHz

[oean [ ][o][ we |

@ Adjust so that the peak of TP4 waveform is 3.5789MHz.
ADJ IFboard (BLQ-015668) L12 (circuit 4/38)

FREQ ADJ
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5.3 Calibration Process

® Connect 10MQ probe to TP5, adjust so that the peak of TP5 waveform is 3.5789MHz.
ADJ IFboard L14 (circuit 4/38)
FREQ ADJ

® Connect 10MQ probe to TP2. Set the spectrum analyzer as follows:

R3261/3361
RBW: 3kHz

pe————— -
CPL E_RBW jEI kHz |

® Adjust so that peak of TP2 waveform is 3.5789MHz.

ADJ  IF board L8 (circuit 3/38)
FREQ ADJ

ETY SYTY CYRR IPPY IPY DOPPNPY JPPY 20

Also adjust so that the waveform is symmetrical.
ADJ IF board C8 (circuit 3/38)

SYMMETRI

Repeat the adjustment several times till both are satisfied.
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5.3 Calibration Process

@ Connect the 10MQ probe to TP3 and adjust so that peak of TP3 waveform is 3.5789MHz.
ADJ IF board L10 - (circuit 3/38)

FREQ ADJ

Also adjust so that the waveform is symmetrical.
- ADJ IF board C20 (circuit 3/38)

Repeat the adjustment several times till both are satisfied.
@ Connect the 10MQ probe to TP2. Set the spectrum analyzer as follows:

R3261/3361
RBW: 30Hz

) [llo]l e ]

Adjust so that peak of TP2 waveform is 3.5789MHz.
ADJ  IFboard C10 (circuit 3/38)

FREQ ADJ
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5.3 Calibration Process

® Connect the 10MQ probe to TP3 and adjust so that peak of TP3 waveform is 3.5789MHz.
ADJ IF board c22 (circuit 3/38)

FREQ ADJ

® Connect the 10MQ probe to TP7. Set the spectrum analyzer as follows:

R3261/3361
RBW: 10kHz -

Adjust so that the peak of TP7 waveform is 3.5789MHz.
" ADJ  IF board L21 (circuit 10/38)

FREQ ADJ

® Connect 10MQ probe to TP8 and adjust so that the peak of TP8 waveform is 3.5789MHz.
ADJ IF board L24 (circuit 10/38)

FREQ ADJ
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5.3 Calibration Process

® Connect 10MQ probe to TP9. Set the spectrum analyzer as followé:

R3261/3361
RBW: 3kHz

[ ]

@ Adjust so that the peak of TP9 waveform is 3.5789MHz.
ADJ IF board L26 (circuit 11/38)

FREQ ADJ

Also adjust so that the waveform is symmetrical.
ADJ IF board C124 = (circuit 11/38)

SYMMETR!

Repeat the adjustment several times till both are satisfied.
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5.3 Calibration Process

® Connect 10MQ probe to TP10 and adjust so that peak of TP10 waveform is 3.5789MHz.
ADJ IF board L29 (circuit 11/38)

FREQ ADJ

Also adjust so that the waveform is symmetrical.
ADJ IF board C136 (circuit 11/38)

Repeat the adjustment several times till both are satisfied.

5-26 Jul 20/94



S

R3261/3361
SPECTRUM ANALYZER
MAINTENANCE MANUAL .

5.3 Calibration Process

® Connect the 10MQ probe to TP9. Set the spectrum analyzer as follows:

R3261/3361
RBW: 30Hz

Lol e |

Adjust so that peak of TP9 waveform is 3.5789MHz.
ADJ IF board C122 (circuit 11/38)

@ Connect the 10MS probe to TP10, and adjust so that peak of TP3 waveform is 3.5789MHz.
ADJ IF board C124 (circuit 11/38)

FREQ ADJ

@ Remove the input cable connected to the external spectrum analyzer and then connect the
J3 connector to the original position.

5-27 Jul 20/94



R3261/3361
SPECTRUM ANALYZER
MAINTENANCE MANUAL

IS

5.3 Calibration Process

5.3.4 Resolution Band Width Switching Between Adjustment

¢ DESCRIPTION .
One IF filter in two IF filter group is adjusted with another spectrum analyzer with TG
function. Another IF filter group is adjusted with the screen of R3261/3361. Each RBW of -
"10kHz, 3kHz and 30Hz is adjusted based on RBW of 300kHz.

¢ EQUIPMENT
External Spectrum Analyzer withTG .. R3361A,C/B,D

Impedance converter ................. R14602

10MQProbe ......ccociviniiiiniinanns P6133

Cables ......ccoiivviiiiiiiiiiiiian, UM-BNC, 100cmlong  MC-36A
Adapters ...........coeeieiiiinaiinnas N (male) to BNC (female), JUG-201 A/U

¢ CONNECTION

External Spectrum Analyzer
s / J3

_R14602

|
oyt $
% _INPUT | [

[+
R3261/3361
&n

e ASSEMBLY ADJUSTMENT

R232

R252

IF board
BLQ-015668
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5.3 Calibration Process

1) IF41

®
@
@

Remove the upper cover of R3261/3361 and then remove the shield case of the IF board.
Connect TG out of external spectrum analyzer to IF board (BLQ-015668) J3.

‘Connect the 10MQ) probe to input of the external spectrum analyzer passing the

impedance converter, and set as follows:

CENTERFREQ: 3.5789MHz
TG LEVEL: —20dBm
SPAN: 200kHz
RBW: 100kHz
dB/div: 0.1dB/div

Setting R3261/3361 (After pressing the | PRESET |key)

CAL CORRECTION: FF

I | R

RBW: 300kHz
pom———— 1
oo 0 o Y]] ] ]

Connect the 10MQ probe to IF board (BLQ-015668) TP5 and read the peak value of
waveform.

Set the spectrum analyzer as follows:

R3261/3361 LEVEL ADJ
RBW: 10kH:z

(o] e ]

Adjust so that the peak level of the filter is the same as that of RBW at 300kHz above.
ADJ IFboard(BLQ-015668)  R77  (Refer to circuit 4/38)
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5.3 Calibration Process

@ Connect 10MQ probe to TP5 and set the external spectrum analyzer and the spectrum -
analyzer as follows:

a) External spectrum analyzer
) SPAN: 5kHz
A b) R3261/3361
RBW: 3kHz

[ e ]

Read the peak value of waveform.

® Set the spectrum analyzer as follows:

R3261/3361 LR
RBW: 30H:z

Ele]l ]

Adjust so that the peak level of the filter is the same as that of RBW at 3kHz above.
ADJ IF board R29 (circuit 3/38)
® Set the external spectrum analyzer and the spectrum analyzer as follows:
a) External spectrum analyzer
SPAN: 100kHz
b) R3261/3361 .
RBW: 300kHz

[l ]le][ we ]

Read the peak value of waveform.
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5.3 Calibration Process

@ Set the spectrum analyzer as follows:

R3261/3361
RBW: 3kHz

Gl

Adjust so that the peak level is the same as that of RBW at 300kHz above.

ADJ IF board R47 (circuit 3/38)

@ Remove the input cable connected to the external spectrum analyzer and then connect the
J3 connector to the original position. .
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5.3 Calibration Process

(2) IF-2
@ Remove the upper cover of R3261/3361 and then remove the shield case of the IF board.

@ Setting R3261/3361 (After pressing the | PRESET [key)

" CENTER FREQ: 30MHz

[ sl e ]

200kHz

MEIIE]-

.. SO0k
e i rew i[a][o][o][ we ]

REF LEVEL: —19.5dBm l -

EIDE

CAL SIGNAL:
"""" -
t CALSIG !
m E_—.I _ON/OFE_
CAL CORRECTION: OFF

ICAL cona;
L-QNOFE_ ]

Read the peak level of waveform.
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5.3 Calibration Process

@ Set the spectrum analyzer as follows:

R3261/3361 A
RBW: 10kHz wr s an MUI B Avier Barite oo

S— ' _ —
o ]{ rew i[1][o][ e | | mk e
SPAN: 20kHz ' !

Com [ o] o] —

[
/]
!

1485

S—m
Adjust so that the peak level of filter is the sameas | 4™ 7 \ \\

S ) kiz

5 that of RBW at 300kHz above. S I v

E ¢ s
i CENTER 36.80000 iz SPAN 24,00 KNz

ADJ IF board R194 (circuit 10/38)

@ Set the spectrum analyzer as follows:

R3261/3361
RBW: 3kHz v ,

Read the peak level of waveform.
® Set the spectrum analyzer as follows:

R3261/3361
s
) RBW: 30Hz Kt -19.5 e AT 1088 Aview Bwrite

— 1 i
o J{ rew ifsllo][ v | | o "
SPAN: 1kHz e

|_sean |E| kHz_| 1 s
[

Adjust so that the peak level of filter is the same as | ji» 17
W8

that of RBW at 3kHz above. st | [ B
CENTER 30000004 Wiz SPAN 1.044 kM2
ADJ IFboard R232 (circuit 11/38)
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" 5.3 Calibration Process

® Set the spectrum analyzer as follows: . _

R3261/3361 ) |
RBW: 300kHz ) .
[ rew_i[a][o][o] T
crL_|i Rew |
SPAN: 200kHz

[oean [2]o][o][ we ]

Read the peak level of waveform.

Set the spectrum analyzer as follows:

R3261/3361 =
RBW: 3kHz
S "
T B T
SPAN: 5kHz

[ormn 1[5 =]

Adjust to maximize the peak of waveform filter.
ADJ  IF board L30 (circuit 12/38)

® Adjust so that the peak level of filter is the same as that of RBW at 300kHz above.

ADJ IFboard R252 (cireuit 11/38)

REF -19.5 dha ATT 18 48 Avier Bwrite

pi7t]
FULL
LEL 5 SPAN

L6
SPAN

FaN
”X\ TERO
—AH "
o ——
- T A B W
CEXTER J0. 000005 Miz SPAK 5.40 kiiz

© Reinstall the shield case and then reinstall the upper cover of R3261/3361.
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5.3 Calibration Process

5.3.5 LOG/LINEAR Amplifier Linearity Adjustment

DESCRIPTION . ‘
The LOG/LIN GAIN, OFFSET, MAG AMP, QP DET value can be adjust by changing the
‘variable resistor values. T i o
EQUIPMENT
High stabilitySG ................ R4262
10dB step ATT (0dB to 70dB)
Powermeter .............ocvuennn HP436A
Power sensor (3.5789MHz) ........ HP8481A
Digital multimeter ............... TR6851
Cables ......coovevviniennnnennnn BNC (male), 150cmlong MI-09
UM-BNC, 100cm lox}g MC-36A
Adapters .........cooieiieinnnnn, N (male) to BNC (female), JUG-201 A/U (Three’)
CONNECTION
External S.G
OUTPlé.l,T ) 16
Adapter [ R3261/3361
10dB step ATT
| MI-09
:g[l D:SJ MC-36A
Adapter
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5.3 Calibration Process

¢ ASSEMBLY ADJUSTMENT

IF board
BLQ-015668 -

@ Remove the top cover of the R3261/3361, and connect the signal generator as shown in the
figure of CONNECTION.

Note: Before connecting, set the signal generator to 3.5789MHz, and calibrate with the
power meter so that the signal generator inputs — 1dBm into J6. (Set the 10dB step

attenuator to 0dB.)
SG
f:. 3.5789MHz
Po: —~20dBm

@ Setting R3261/3361: (LINER MODE) (After pressing the | PRESET |key)

SPAN:  ___ OHz__

t ZERO |
L_SPAN__J
CAL CORRECTION: OFF

TCAL CORR 1
[II L.ONOFE_ ]
REF LEVEI'._ LINER

RBW: 3kHz
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5.3 Calibration Process

Set the 10dB step attenuator to 80dB, and adjust the volume control until the voltage of
TP11 becomes 0 to 1mV. (TP503 is grounded.) ’ '

ADJ IF board (BLQ-015668) R326
Set the 10dB step attenuator to 30dB, and measure the voltage of.U54 5-pih with the.

-2 digital multimeter (Data ®). Next, adjust the volume control until the voltage of TP12

becomes Data @ +1mV.

ADJ IF board R465

Adjust the volume control until the voltage of U52 6-pin becomes 40.0 to 40.5mV.
ADJ IF board R4T73

Set the 10dB step attenuator to 0dB, and adjust the volume control until the voltage of
TP11 becomes 4V £3mV.

ADJ  IFboard R298 -
Setting the R3261/3361: (LOG MODE)

REFLEVEL: LOG

REF Log/div 1|

1
1
b= ——--—- ]

Set the 10dB step attenuator to 0dB, and adjust the volume control until the voltage-of
JP2becomes 4V +3mV.

ADJ  IF board R301

Set the 10dB step attenuator to 70dB, and adjust the volume control until the voltage of
JP2 becomes 0.5V £3mV.

ADJ IF board R347
Repeat steps ® and @ until the conditions therein are satisfied.
Set the 10dB step attenuator to 0dB. (dB/div ADJ)

Change the scale unit to 1dB/div, and adjust the volume control until the voltage of JP2
becomes 4V +3mV.

1dB/div

=Rirrsnnn

ADJ IF board R360
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5.3 Calibration Process

Change the scale unit to 10dB/div, and adjust the volume control until the voltage of JP2
becomes 4V +3mV.

10dB/div

REF i-agd;;-}

" ADJ  IFboard R370

®

®

Repeat steps @ and ® until the conditions therein are satisfied.
Setting the R3261/3361: (QP MODE ADJ)
QP:. ON

Fe—————— -
1 QP ]
SHIFT IZIL.prfE-J

Set the 10dB step attenuator to 0dB, and adjust the volume control until the voltage of -

JP2becomes 4V £3mV.
ADJ IF board R397

Set the 10dB step attenuator to 30dB, and adjust the volume control until the voltage of
JP2becomes 2.48V +£10mV.

ADJ IF board R400
Repeat steps ® and @ until the conditions therein are satisfied.

Disconnect the input cable from J6, and reestablish the connection in its former state. Set
the signal output level from the signal generator to —5dBm, and connect the input cable
to J3 on the IF board. Set the 10dB step attenuator to 0dB.

SG setting
Po: ~5dBm

See that the R3261/3361 outputs the marker onto the scale, and adjust the signal output
level from the signal generator until the marker level becomes 0dBm.

Marker:

Set the 10dB step attenuator to 40dB, and adjust the volume control until the marker
indicates —~40dBm +0.5dB.

ADJ  IFboard R467

Set the 10dB step attenuator to 70dB, and adjust the volume control until the marker
indicates —40dBm 10.5dB.

ADJ  IFboard R467
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5.3 Calibration Process

@ Repeatsteps @ and @ until the conditions therein are satisfied.

@ Setting R3261/3361: (IF GAIN ADJ) (After pressing the | PRESET | key)

. SPAN: 0Hz

. =
S| _SPAN | span _!
- CAL CORRECTION: OFF
poe————— "
1 CAL CORR !
SHIFT El | _QNOFE_ !
~ RBW:  300kHz

Do o e I e ]

dB/div: 1dB/div . -

V EaETEnnn

: -® Calibrate the signal level so that a —5dBm signal is input from the signal generator into
— ) J3. Input the signal from the signal generator into J3 again.

@ Adjust the volume control until the marker level becomes 0dBm +0.5dB.
ADJ IF board R5

LEVEL ADJ

@ Disconnect the input cable from J3, and reestablish the connection in its former state.
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5.3 Calibration Process

5.3.6 Reference Level Adjustment

(1) STEP AMP -

e DESCRIPTION . . .
.-The IF step amp consists of five amps: one that can be changed between 10dB and 20dB,
and four 20dB amps. The gain of these amps can be adjusted using the volume control.
For adjustment, the reference signal and a signal differing from the reference signal by
10dB or 20dB are used. The difference between these two signal levels must have first

been calibrated.
¢ EQUIPMENT
High stability SG ................ R4262
10dB step ATT (0dB to 70dB) , ‘
Cables ........coevviiinnnnnnnnnn SMA, 70cmlong  A01002
CAdapters ........iiiiiiinieenien N (male) to SMA (female), HRM-554S (Four)

Use the adapter assembly of the impedance 75 for N type R3261/3361.

¢ CONNECTION

R4262 R3261/3361
. o
OUTPUT INPUT
? o
10dB step ATT
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5.3 Calibration Process

e ASSEMBLY ADJUSTMENT

no
mi Y
. R

e

IF board
BLQ-015668

@ Remove the top cover of the R3261/3361, and connect the signal generator as shown in the
figure of CONNECTION. ‘

@ Turn on the power, and allow a warmup period of at least 30 minutes.

@ Setting R3261/3361 (After pressing the | PRESET | key)

CAL CORRECTION FF

CENTFREQ: 30MH:z

EJEDEH::I

SPAN: 50kHz

[sean J[s][o][ ]
o o] e ]

dB/div: 0.2dB
ERrrannnnn

ERErsnnn

Marker PEAK SEARCH (CONT)

-m { NEXT | IPEAK CONT
LoMENU_ L _ONOFE_J
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5.3 Calibration Process

@ SG Setting
f: 30MH:z
Po: —1dBm
@_? Adjust the marker value of R3261/3361 by changing the signal level of SG fér ~1dBm.

® ) Set the 10dB step attenuator and the reference level to 10dB and —10dBm, respectively.
Adjust the volume control until the marker level becomes —11dBm 1 0.05dB.

REF LEVEL: —10dBm __LEVELAD)
|

ADJ IFboard RI111

By

@ Change the reference level and the setting of the 10dB step attenuator as shown in the
"table, and adjust the volume control in the same manner as © above.

REF 10dB down
10dB up

REF LEVEL | 10dB step ATT | VR for ADJ ADJ Spec
- 10dBm 10dB R111 - 11dBm 0.03dB o
- 20dBm 2048 R 97 - 21dBm +0.03dB o
~ 40dBm 40dB R110 ~ 41dBm £ 0.03dB
- 50dBm 50dB R 149 ~ 51dBm 0.03dB

— 70dBmX 70dB R 159 - 71dBm % 0.03dB

¥ REF LEVEL —-70dBm setting

| swer || B

I-EEEE-
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5.3 Calibration Process

® 120dB display adjustment

1 10dB step ATT 0dB
Adjust until the signal output level from the signal generator becomes 0dBm on the
R3261/3361.

@ Set the 10dB step attenuator to 60dB, and adjust until the marker level becomes —60dBm
+1.6dB. '

ADJ  IF board R414 _ LEVEL {’\D:J ‘

(2) RF Total Gain Adjustment

¢ DESCRIPTION
RF Total Gain of R3261/3361 and internal Calibration signal are adjusted, using the
external signals of 30MHz and —20dBm from the signal generator as a reference.

i) e EQUIPMENT
HighstabilitySG ................ R4262
Powermeter ..................... HP436A
Powersensor .................... HP8481A
Cables ..........coviiiiiininnnn, SMA, 70cm long A01002
Adapters ................ooal N (male) to SMA (female), HRM-554S (TWO)

Use the adapter assembly of the impedance 75 for N type R3261/3361.
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5.3 Calibration Process
e CONNECTION
R4262 ' INPUT
sG R3261/3361 g
l

¢ ASSEMBLY ADJUSTMENT
ASSEMBLY ADJUSTMENT

w2t

M

RF biock
3RD CONVERTER
BLG-015645

@ Remove the bottom cover of the R3261/3361, and input the following signals from the
signal generator (after first calibrating them with the power meter).

SG
f: 30MHz
Po: ~-20dBm
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5.3 Calibration Process

@ Setting R3261/3361 (After pressing the | PRESET |key)

CENT FREQ: 30MHz

(&% 1lalo] [ |

B SPAN 500kHz
300kHz

[ o] [Z}Eé{N: EJE] [o][ e ]

dBldxv ldB/dw

CAL CORRECTION OFF
[ | m e
L -ONOFE_J

MARKER: PEAK SEARCH (CONT)

m [T NEXT 1 IPEAK CONT!

L_MENU _JL_ONOFE_J

® Adjust the volume control until the marker level becomes —20dBm 10.1dB.
ADJ 3RD CONV R28

B
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5.3 Calibration Process

@ Calibration Amp Adjustment

Disconnect the input cable from the s1gnal generator, cahbrate the followmg signals with
the power meter, and input them to the R3261/3361 again.

SG
i’ . 30MH:z
Po: —30dBm

Uncover the shield case of the calibration amp block.
Setting the R3261/3361:
REF LEVEL: -25dBm

Measure the signal level from the signal generator with the marker. (Data @)

Turn the calibration amp on, and set the calibration signal level to —30dBm. Then adjust -

the volume control until the marker level becomes Data @ +0.05dBm.

1 CALSTG 1
SHIFT [Il _ONIOFE_ ! B E] - LEVEL ADJ

CAL AMP R18

Set the calibration signal level to —20dBm, and adjust the volume control until the
marker level becomes 20dBm = 0.05dB.

an[E R

ADJ  CALAMP R16

® Put the bottom cover of the R3261/3361 back in place.
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5.3 Calibration Process

5.3.7 TG Output Level Accuracy

e DESCRIPTION
Set the TG output level to 30MHz, measure the output with the power meter, and adjust

the measurement using the volume control.

e EQUIPMENT
Powermeter ............covevenns HP 436A
POWEr SETISOT . .cuvernennncnsnses HP8481A

Use the adapter assembly of the impedance 750 for N type R3261/3361.

e CONNECTION

R3361 -

O
D ; J}— Aoy POINT
[l

POWER METER

¢ ASSEMBLY ADJUSTMENT

‘ R43 R44
[ ] [ ]

R46

TG block
BLC-015680
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5.3 Calibration Process

@ Setting R3261/3361 (After pressing the. | PRESET |key)

@

Q

CENTFREQ: 30MHz

[ 1la]lo] [ ]

SPAN: OHz

[om J{ 58]
L.SPAN__J
TG: ON

CAL CORRECTION: OFF

Foem———— ]
1 CAL CORR 1
SHIFT | _ONOEE_ !

Remove the bottom cover of the R3261/3361, and connect the power meter as shown in the
figure of CONNECTION.

Adjust the two volume controls so that the variable range on the power meter becomes
4dB % 0.1dB when the output level of the TG block is changed from ~14dBm to —10dBm.

(e} O

ADJ ALCCONT (BLC-015680) R43,R46

Set the output level of the TG block to —10dBm, and adjust with the velume contrel until
the power meter reads —10dBm * —0.1dB. !

G ougie?
TGLEVEL: —10dBm TS

[ [e][ gm |

ADJ  ALCCONT R44
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6.1 Level Down

6. MAINTENANCE (TROUBLESHOOTING)

6.1 Level Down

Event : Level is low when CAL signal is displayed.
Level is low when external signal is input.

(24

Se

CENTER FREQ :
SPAN H
RF ATT 5
REF LEVEL 8
CAL SIG H
CAL CORR H

000000

R3261/3361 as follows:

30MHz
ZERO
0ds
-10dBm
ON
OFF

l

Use spectrum analyzer to measure signal level
at plug of cable (cable side) connected to IF
(BLQ-015668) J3 (frequency: 3.58MHz).

Is level

-25dBm or more?

No (Less than ~25dBm)

Remove cable from 3rd CONV (BLG-015645%*) P1, and
use spectrum analyzer to measure output level of
this cable (frequency level: 226.42MHz) .

l *BLG-015645: Refer to figure 3-23.

®
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6.1 Level Down

Is level

-27dBm or more? v
No 3rd CONV (BLG—015645*)
(Less than -27dBm) Failure
Use spectrum analyzer to measure level
of 4GHz B.P.F output cable connected to
2nd CONV (BFD-015644*).
(Before measuring, remove solder from
this cable. Because cable is soldered.
frequency: 4GHz)
Is level Yes g
-32dBm or more? v
No 2nd CONV (BTD—015644*)
(Less than —-32dBm) Failure
Use spectrum analyzer to measure output
level of ¥Y.T.O (frequency: 4,.03GHz)
Is level Yes
+8dBm or more? *

1st MIXER/COUPLER (BTR-015642%)

No
(Less than +84Bm) INPUT ATT (BTB—015641*)

Failure

y.T.0 failure

*BFD~-015644, BLG-015645, BTR-
Refer to figure 3-23.

015642, BTB-015641:
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6.1 Level Down

®

Use spectrum analyzer to measure output level
of IF (BLQ-15668) J4. (frequency:3.58MHz)

i

Is level

‘4@%5 than -104dBm)

-10dBm or more?

v

Use digital multi-meter to measure

IF (BLQ-015668)
o Filter
o Step amplifier
Failure

voltage of IF (BLQ-15668).

!

No (Less than +3.5V)

Is voltage +3.5V?

IF (BLQ-015668)

o A-D converter
Failure

'

IF (BLQ-015668)
o LOG amplifire
Failure
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6.2 Unlock

6.2 Unlock

Event : A tolerance is in center fregquency setting.
Waveform is inconstant.

Check that INT/EXT STD change-over
gwitch is set (rear panel).

!

No

Is it set to INT side?

v

| set to INT OUT side.

Use oscilloscope to measure 3rd
CONV (BLG-015645) P9.

10MHz, 3Vp-p or more?

'

10M REF (BLB~015727%)
Failure

Use spectrum anlyzer and +FET probe
to measure 3rd CONV (BLG-015645) CP2.

No

Ts it locked at 200MHz?
Is level +43Bm or more?

v

Check 3rd local
o 3rd CONV (BLGf015645)

*BLB-015727: Refer to figure 3-23.
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6.2 Unlock

To check 2nd local, remove RF block.

(D Remove upper cover, lower cover,

.- and left frame from R3261/3361.

@ Remove every cable connected to
RF block and other board/block.

® Remove RF block from R3261/3361.
Use extension cable to connect
RF block to R3261/3361 again.

'

Use spectrum analyzer to measure the
2nd local signal of 3.84GHz output
from the 2nd CONV IF OUT connector.

Y

Is it locked?

No

Yes Check 2nd local
o 2nd CONV (BLG-015644)
o 3rd CONV (BLG-015645)

Set R3261/3361 as follows.

o CENTER FREQ : OMHz
7 o SPAN H

i

Use spectrum analyzer to measure
output of YTO SYSNTHE (BLK-015649%)
J4. (frequency: 205.25MHz)

No

" Is it locked?

R

o 400MHz (BLK-015649* J2)
o 2MHz  (BLK-015649* J12)
Check

*BLK~015649: Refer to figure 3-23.
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6.2 Unlock

®

Use spectrum analyzer to measure

signal of YTO SYSNTHE (BLK-015649) P15.

More than +14dBm?

frequency: 205.25MHz)

Use spectrum analyzer to measure
output of YTO SYNTHE (BLK-015649)
J5. (frequency: 38.4211MHz)

No

Y

YTO SYNTHE (BLK—015649)
oQ1, 2 Failure

More than -7dBm?

Use spectrum analyzer to measure
output of YTO SYNTHE (BLK-015649)
P7. (frequency: 38.4211MHz)

More than -10dBm? No

v

SAMPLER (BTB-015648)
YTO SYNTTHE (BLK-015649)
Failure

Short-circuit pins 5 and 6 of RF
CONTROL (BLL-015672) J3, and
measure YTO output frequency.

4096MHzx 10MH2?

\

YTO SYNTHE (BLK-015649) 380MHz vCe
VCO CONT (BLC-015650%*) P7 (200kHZ)

Check
No
Adjust YTO drive circuit in
RF control(BLL-015672)
o YTO replacement
o YTO DRIVER (BLB-015647) Failure

*BLC-015650: Refer to figure 3-23,
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6.2 Unlock

Use oscilloscope to measure signal
of 40M SYNTHE (BLH-015667*) J2.

Yes

200kHz, TTL level?

v

o 40M SYNTHE (BLH-015667%)
o VCO CONT (BLC-015650)
Check

Use oscilloscope to measure signal
of VCO CONT (BLC-015650) J2.

v

10MHz, TTL level?

VCO CONT (BLC-015650)
Check

3rd CONV (BLG-015645) Check

*BLH-015667: Refer to figure 3-23.
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6.3 TG Failure

6.3 TG Failure

Event : level down -
Frequency characteristic failure

Set R3261/3361 as follows:
o PRESET

o TG ON
Switch TG output level from 0

to 45dBm with{SdB step.

an all output levels No

be set correctly?

Y

OUTPUT AMP (BED-015986%*) Check
o Fixed attenuator
o Switch relay

Yes

Set R3261/3361 as follows:

© PRESET *BED-015986: Refer to figure 3-24.
o CENTER FREQ : 1.8GHz g
o SPAN : 0Hz o
o TG ON

o TG LEVEL : 0dBm

O RBW : 1MHz

v

Switch TG output levle from 0
to -5dBm with 14B step.

Can level be switched Yes

with 1dB step?

K

Adjust to specified value with
ALL CONT (BLC-015680) R44
<:> (specified value: 0dBm:0.5dB)

®
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6.3 TG Failure

Measure emitter voltage of ALC
CONT (BLC-015680) Q2

‘Adjustable?

. Output level [dBm] | Voltage [V] :
Adjustment
0 -3.069
-1 ~-3.013
-2 -2.962 -
-3 -2.918 o OUTPUT AMP (BED-~015986) C25
-4 ~2.894 o TG OUTPUT connecto:
-5 ~3.069 ) Check

. l | _

Normal? to
| v

Yes ‘ ALC CONT (BLC-015680) Check

Remove semi~rigid cable from TG
block, and measure signal using
spectrum analyzer.
(frequency: 4.066GHz)
R3261/3361 setting

CENTER FREQ : OMHz

SPAN : OMHZ

v

s level more than -7dBm L
(at 4 to 7.6GHz)? v
o YTO
o COUPLER OUTPUT (BTB-015118)
Check
Connect ALC signal line to GND
(chassis).
¢ Connect GND
@ to yellow
- terminal.
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6.3 TG Failure

i To spectrum)
Use spectrum analyzer to measure < snalyser
output of 4G OSC (BTB-015676%). | et ol

l .E‘*—m«m
l

4G OSC (BTB-015676%)

Is level more than
-134Bm?

Check

Check Q1 to 6, U1 to 2, and D1
in OUTPUT AMP (BED—015986)
Level chart: | _253

Uz Uy Q1,2 Q3,,AQS,6 Detector

e et Nt Nt LOA~DASS
+4da+18dB+QdB+9¢lB 7d5fut£:

*BTB~015676: Refer to figure 3-24.

e
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6.4 Power Supply

6.4 Power Supply

Replace the power supply unit if does not work cortéctly.

Procedure

(D) Replace the power supply unit. (See Figure 6-3.)

@ Check that the voltage check points (+15V, =15V, +5.2V and +12V) shown

in Figure 6~1 are within the following tolerances:

+15V =-—- %5%
-15V ~--- 5%
+5.,2V ==- 3%
+12V  --- 5%
@ Make the adjustments described in 5.4.1 "Frequency Span”.
(@ Make the adjustments described in 5.4.5 "LOG/LINEAR Amplifier -
Linearity". |
|
FRONT
‘_"‘—'] CRT UNIT
O (@)
S4—-+12V
(J11-1)
BLQ-015668
POWER
SUPPLY
UNIT
+5.2V]
REAR BLH~015674

Figure 6~1 Voltage Check Points

6 - 11

May 17/90



R3261/3361
SPECTRUM ANALYZER

MAINTENANCE MANUAL

6.5 CRT Unit

6.5 CRT Unit

Replace the CRT unit if it does not work correctly.

(D Replace the CRT unit. (See Figure 6-3.)

@
®

Set the intensity to the maximum value with INTENSITY.

Adjust the intensity with "SUB BRIGHT" (See Figure 6-2.) so that the
back raster appears faintly.

Adjust "CONTRAST" to strengthen the contrast (See Figure 6-2.) as far
as the pattern is not distorted remarkably and can be focused.

Pau

=-a;:l

SUB_BRIGHT|

CONTRAST |

+12v
HS““ TO MOTHER
VIDEO Jn
’vsnw
1
oS —
fis —————"%:

Figure 6~2 Fine Adjustment of The CRT Unit
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Figure 6 — 3 CRT and Power Supply
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7. REPLACEABLE ELECTRICAL PARTS,
CIRCUIT DIAGRAMS AND LOCATION

7. REPLACEABLE ELECTRICAL PARTS, CIRCUIT
DIAGRAMS AND LOCATION

Table 7-1 Contents for Chapter 7

BOARD NAME assetmy | PARTSUST | GRGUT | L6CATION SIACRAM
IC CARD BGC-015745 7-2 - 7-3 7-4t0 7-5
CONTROL BLQ-015670 7-7t0 7-8 - 7-9 7-10 to 7-26
RF CONTROL |BLL-015672 7-27 to 7-30 7-31 7-32 7-33 to 7-34
IF SECTION BLQ-015668 7-35 to 7-54 7-55 7-56 757 to 7-94
CPU BLQ-015669 7-95 to 7-98 - 7-99 7-100 to 7-132
TG KEY BLB-015775 7-133 - - 7-135
KEY BLG-015673 7-137 - 7-139 7-140 to 7-141
RF BLOCK WBL-3261RF 7-143 7-145 7-146 e
WBL-3361RF 7-144 7-147 7-148 \

CAL AMP BLB-015646 7-151 7-145 7-148 7-153
YTO DRIVER BLB-015647 7-155t0 7-156 | 7-157 7-158 7-159 to 7-160

R | 10MHz REF. BLB-015727 7-161 7-147 7-148 7-163

F | SAMPLER BTB-016118 7-165 7-145 7-146 7-167 to 7-168
VCO CONT BLC-015650 7-169t0 7-170 | 7-145 7-146 7-171
3RD CONV BLG-015645 7-173t0 7-180 | 7-145 7-146 7-181 to 7-183
YTO SYNTHE | BLK-015649 7-185t0 7-192 | 7-145 7-146 7-193 to 7-196
INPUT ATT BTB-015641 7-197 7-145 7-146 7-199
1ST MIXER BTB-015642 7-201 7-145 7-146 7-203

|2ND conv BTD-015644 7-205 to 7-207 | 7-145 7-146 7-209 to 7-210
TG BLOCK WBL-3361TG 7-211 7-213 7-214 7-217
7-215 7-216

OUTPUT AMP | BED-015986 7-219 to 7-221 7-215 7-216 7-223
TG SAMPLER | BLB-015987 7-225 7-213 7-214 7-227

T | ALC CONT. BLC-015680 7-229 10 7-230 | 7-215 7-216 7-231

G | T.G CONT. BLC-015681 7-233 7-235 - 7-236
TG PLL BLD-015988 7-237t07-238 | 7-213 7-214 7-239
4GHZ 0SC BTB-015676 7-241 7-215 7-216 7-243
TG MIX-1 BTB-015722 7-245 7-213 7-214 7-247
TG MiX-2 BTB-015723 7-249 7-213 7-214 7-251
MOTHER BLH-015674 7-253 - - 7-255 to 7-256
BATT. HOLDER | BLB-016053 7-257 - - - 7-259

7-1 Jun 30/94



R3261/3361
IC CARD

BLQ-015745 (1/1)

Note

S

Parts No. Advantest Stock No. Description
ci4 .- CSM-AGR1US0V FXD CER 0.1uF +80%, -20% 50V
c5 CSM-AGR1US0V FXD CER 0.1pF +80%, -20% 50V
D1 NLD-000001 LED
3 JCR-AF026PX02 CONNECTOR
J2 SEE-MZES8101AAA CONNECTOR
1 STP-25A642-33 TRANSISTOR _PNP
Q2 STN-RN1002 TRANSISTOR NPN
R1 RCB-AG56K FXD CAR 56KQ +5% 1/8W
R2 RCB-AG560 FXD CAR 560Q 5% 1/8W
R3 RCB-AG1K FXD___ CAR 1KQ +5% 1/8W
R4 T RAY-AL100K4 FXD RA 100KQ 5% ‘
u1 . SIM-74HC245S OCTAL BUS TRANSCEIVERS
U2 SIM-74HC541S OCTAL BUFFERS & LINE DRIVERS
U3 SIM-74HC74S DUAL D FLIP-FLOPS WITH RESET & CLEAR
U4 SIM-74HC10S TRIPLE 3-INPUT POSITIVE-NAD
U5 SiT-74L —Z-BIT BISTABLE LATCHES _
uUe SIM-74HC02S QUAD 2-INPUT POSITIVE NOR
u7 SIM-74HC04S HEX INVERTERS
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1. DIAGRAMS ILLUSTRATION
1—1 SYMBOLS REFERENCE DESICNATORS

1) IC PIN NAME (PIN-NAME OF NEGATIVE LOGIC ARE
DISPLAYED BY SMALL LETTER)
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R3261/3361

CONTROL
BLQ-015670 (1/2)

Parts No. Advantﬁgf Stock Description Note
B1 DEE-001129 BUZZER -
ct COK-BX10U25V FXD  ELECT  104f  $20% 25V
c3 CCK-BX100U3V |FXD  ELECT  100,F +20% 35V
c5 CCK-BX10U25V FXD  ELECT - 10,F  £20% 25V
c7 CSM-AGRIUSOV ~ |FXD  CER 0.44F  £20% 50V
c27 CCK-BX10U16V FXD _ ELECT  10,F  £20% 16V
c28 CSM-AGRIUSOV  |FXD  CER 0.44F  £20% S0V
C30 CCK-BX10U16V FXD  ELECT  10,F  £20% 16V
c31 CSM-AGRIUSOV  |FXD  CER 044F  +20% 50V
35 CCK-BX10U16V FXD  ELECT  10,f  $20% 16V
C36 CSM-AGR1USOV __ |FXD __ CER 01.F  $20% 50V
D1 SDZ-H3-8 ZENER DIODE
D2 NLD-000016 LED
J JCS-BQO9EPX01 | CONNECTOR
J2 JCR-AF026PX02 | CONNECTOR
73 JCP-AAO12PX07 | CONNECTOR -
J4 JCR-AF034PX02 COI*;INECTOR
L LCL-C00010 coiL 180,H  +10%
L2 LCL-TO0084A coiL (CUSTOM DEVICE)
L3 LCL-C00010 colL 180,H  £10%
a1 STN-2SC1815 TRANSISTOR NPN
R1 RAY-TL1K4 FXD RA 1kax4 5%  1/8W
R2 RCB-AG1RSK FXD  CAR 15kn  £5%  18W
R3 RCB-AG10K FXD CAR 10k +5% 18W
R4 RCB-AG1K FXD  CAR ke 5%  1BW
R6 RAY-TL3R9K8 FXD  RA 39kax8 5%  1BW
R12 RAY-BGX0015 FXD RA +20%
R14 RCB-AGBREK FXD  CAR 68ka  £5%  18W
R15 RCB-AG3R3K FXD  CAR 33ka  £5%  1BW
R16 RCB-AG1K FXD  CAR ka 5%  1/8W
Ut SIM-74HC244 OCTAL BUFFERS
U3 SIM-74HC652 OCTAL BUS TRANCEIVERS & REGISTERS
us SIT-75188 QUAD LINE DRIVER
us SIM-74HC125 QUAD BUS BUFFER GATES
u7 SIM-74HCO04 HEX INVERTERS
Us SIM-74HC74 DUAL D FLIP-FLOPS WITH PRESET & CLEAR
u10 SIM-74HC139 DUAL 2 TO 4-LINE DECODERS
ut1 SIM-74HC138 3 TO 8-LINE DECODERS
u13 SIM-74HC00 QUAD 2 INPUT POSI-NAND GATES
U4 SIM-74HC32 QUAD 2 INPUT POSI-OR GATES

Jun 30/94



R3261/3361

CONTROL

BLQ-015670 (212)

Parts No. AdvantNegf Stock Description Note
= = , == = =
uts SIM-74HC08 QUAD 2 INPUT POSI-AND GATES
u1e SIM-74HC32 QUAD 2 INPUT POSI-OR GATES _
U7 SIM-74HCT74 DUAL D FLIP-FLOPS WITH PRESET & CLEAR
u1s SMM-518128AL10 | 131072-WORD x 3-BIT PSEUDO STATIC RAM
u20 SIM-74HC32 QUAD 2 INPUT POSI-OR GATES ’
u21 SIM-74HC125 QUAD BUS BUFFER GATES
u22 F SIM-74HC32 QUAD 2 INPUT POSI-OR GATES
u23 SMM-518128AL10 | 131072-WORD x 3-BIT PSEUDO STATIC RAM
uzs SIM-74HC04 HEX INVERTER
u26 SIM-74HC32 QUAD 2 INPUT POSI-OR GATES
uz7 SIM-74HC107 DUAL J-K FLIP-FLOPS WITH CLEAR
uz2s SIM-74HC164 8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTERS
u29 SIM-74HC157 QUAD 2 TO 1 LINE DATA SELECTORS
u30 SIM-74HC05 HEX INVERTERS (OPEN DRAIN)
u31 SIM-654815 DECODER & CLOCK GENERATORS
U32 SMM-27C1001A 131072-WORD x 8-BIT EPROM e
u33 SMM-27C1001A 131072-WORD x 8-BIT EPROM
U34 SIM-8254C PROGRAMMABLE COUNTER/TIMER
U35 SIM-74HC08 QUAD 2 INPUT POSI-AND GATES
U3s SIM-74HC74 DUAL D FLIP-FLOPS WITH PRESET & CLEAR
u37 SMM-27C1001A 131072-WORD X 8-BIT EPROM
u3s SMM-27C1001A 131072-WORD x 8-BIT EPROM
u3g SIM-74HC32 QUAD 2 INPUT POSI-OR GATES
U40 SIM-74HC574 OCTAL D FLIP-FLOPS
u42 SiM-8251 SERIAL COMMUNICATION INTERFACE
u43 SIM-9914 GP AB CONTROLLER
U44 SIT-74L5245 OCTAL BUS TRANSCEIVERS oy
u46 SIT-74LS641 OCTAL BUS TRANSCEIVERS (OPEN COLLECTOR) ey
u4s SIT-75189 QUAD LINE RECEIVERS
u4g SIT-75162 OCTAL GP AB TRANSCEIVERS
Us0 SIT-75160 OCTAL GP AB TRANSCEIVERS
Us1 SIM-68HC000C 16-BIT MICROPROCESSOR
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1. DIAGRANMS ILLUSTRATION

1-1 SYnBOLS REFERENCE DESIGNATORS
1) RESISTOR 2) IC PIN NAME (PIN-NATE OF NEGATIVE LOCIC ARE
. DISPLAYED BY SMALL LETTER)

{1)RAY-AL3R9KB

TR
. 3.9K O
1
45V

SYHBOL CIRCU!T

PART

(2) RRY-BCXER1S

SYnBoL © CIRCUIT PART
R3261/3361 CONTROL
BLG-015670 1/17
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R3261/3361

RF CONT
BLQ-015672 (1/4)

Parts No. Advantest Stock No. Descriptlon Note
ci-2 CSM-AGR1US0V FXD CER 0.1uF +80%,-20% 50V
c6 CSM-AC1000P50V FXD CER 1000PF  +10% 50V
Cc7-8 CTA-AB2R2U35V FXD TA 2.2uF +20% 35v
cs CFM-AHR1U100V-1 FXD FILM 0.1uF . *10% 100V
C10 CFM-ASR022U50V FXD FILM 0.022uF  +10% 50V
Cc1i CSM-AGR1U50V FXD CER 0.1pF +80%,-20% 50V
c12 CFM-ASR033U50V FXD FILM 0.033uF £10% 50V
C13-14 CTA-AB2R2U35V FXD TA -2.2uF #20% . 35V
C15-18 CSM-AGR1U50V FXD CER 0.1uF +80%,-20% 50V
C19 - CSM-BA2200P50V FXD CER 2200PF 5% 50V
C20-21 CSM-AGR1U50V FXD CER 0.1pF +80%,-20% 50V
c22 CCK-AR100U16V FXD ‘ELECT  100pF +20% 16V
Cc23-24 CTA-AB2R2U35V FXD TA 2.2uF +20% 35v
C25 CTA-ABR47U35V FXD TA 0.47uF  120% 50V
C26 CTA-AC1U50V FXD TA 1uF +20% 50V
c27 CTA-AB2R2U35V FXD TA 2.2uF +20% 35V
c28 CSM-AGR1U50V FXD CER 0.1uF +80%,-20% 50V
C29-34 CTA-AB2R2U35V FXD TA 2.2uF +20% 35v
C35-39 CSM-AGR1U50V FXD CER 0.1uF +20% 50V
C40-41 CTA-AC3R3U16V FXD TA 3.3uF +20% 16V
C42 CCK-AR100U10V FXD ELECT  100pF £20% 10V
C43-44 CTA-AC3R3U16V FXD TA 3.3uF +20% 16V
C45-46 CCK-AR47U25V FXD ELCT 47uF 20% 25V
c47 CCK-AR47U25V FXD ELECT  47yF +20% 25V
C48 CCK-BX47U25V FXD ELECT  47uF +20% 25V
ca9 CSM-AC33P50V FXD CER 33PF *10% 50V
C51 - CSM-BA330P50V FXD CER 330PF 5% 50v
D2 SDS-15953 DIODE St
D3 SDZ-W130 ZENER  DIODE
D4 S0Z-2-2 ZENER  DIODE
D7 SDS-18S101 DIODE Si
D8 SDZ-D030 ZENER  DIODE

:} J1 JCS-BQOYEPX01 CONNECTOR

J2 JCR-AF026PX02 CONNECTOR
J3 JCS-ADO10PX02 CONNECTOR
L1-3 LCL-C00013 COiL {CUSTOM DEVICE)
L4 LCL-C00358 COIL (CUSTOM DEVICE)
Q2 STP-25A642-33 TRANSISTOR PNP
Qs STN-25C1815-55 TRANSISTOR  NPN
Q4 STP-2SA642-33 TRANSISTOR  PNP
Qs STN-2SC815-2 TRANSISTOR NPN
= SUFEALIE TRANSISTOR  PNP
R1 RCB-AG820K FXD  CAR 820KQ 5% 1/8W°
R2-3 RMF-AC10KFJ FXD FILM 10KQ +1% 1/4W
| R22 RVR-CD2K VAR CERMET__2KQ +20% 1/2W
R23 RMF-AC13R1KFJ FXD METAL  19.1KQ  +1% 1/4W
R24 | RMF-AC10KFJ FXD METAL  10KQ *+1% 1/4W
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R3261/3361
RF CONT

BLQ-015672 (2/4)

Parts No. Advantest Stock No. Description Note
e ——) %
R25 RMF-AC1KFJ FXD METAL 1KQ +1% 1/4W
R26 RMF-AC110QFJ FXD METAL 110Q *1% 1/4W
R27-28 RCB-AG1R5K FXD CAR 1.5KQ 5% 1/8W
R29 RMF-AC10KFJ FXD METAL 10KQ +1% 1/4W
R30 RMF-AC3R3KFJ FXD METAL 3.3KQ +1% 1/4W
R31 RMF-ABSKFG FXD METAL 5KQ +1% 1/4W
R32 RVR-BE2K VAR 2KQ *10% 1/2W
R33 RMF-ABSR1KFG "FXD METAL 9.1KQ - 1% 1/4W
R34-35 RCB-AG10K FXD CAR 10KQ +5% 1/8W
R36 RMF-AC1R2KFJ FXD METAL 1.2KQ *+1% 1/4W
R37 “RCB-AG2R2K FXD CAR 2.2KQ +5% 1/8W
R38 RMF-AC4R7KFJ FXD METAL 4.7KQ +1% 1/4W
R39 RVR-DF1K VAR 1KQ +20% 12W
R40 RMF-AC3ROKFJ FXD METAL 3.9KQ +1% 1/4W
R41 RMF-AC12KFJ FXD METAL 12KQ +1% 1/4W
R42-43 RMF-AC10KFJ FXD METAL 10KQ 1% 1/4W
R44 RMF-AC3R3KFJ FXD METAL 3.3KQ 1% 1/4W
R45-45 RMF-AC10KFJ FXD METAL 10KQ +1% 1/4W
R47 RCB-AG10K FXD CAR 10KQ 5% 1/8W
R48 RCB-AG3R3K FXD CAR 3.3KQ 5% 1/8W
R49 RCB-AG220 FXD CAR 220Q +5% 1/8W
R50 RCB-AG10K FXD CAR 10KQ +5% 1/8W
R51 MF-AC10KFJ FXD METAL 10KQ +1% 1/4W
R52 RMF-AC8R2KFJ FXD METAL 8.2KQ +*1% - 1/4W
_R53 RVR-CD10K VAR CERMET 10KQ +20% 1/2W
R54 RCB-AG220 FXD CAR 220Q +5% 1/8W
RS5 RMF-AC12KFJ FXD METAL 12KQ +1% 1/4W
R56 RMF-AC14KFG FXD METAL 14KQ +1% 1/4W
R57 RVR-CD5K VAR CERMET 5KQ +20% 172W
R58 RCB-AG820K FXD CAR 820KQ +5% 1/8W
R59 MF-AC27KFJ FXD METAL ™ 27KQ *1% 1/4W
R60-61 RMF-AC4R7KFJ FXD METAL 4.7KQ +1% 1/4W
R62 RMF-AC470KFJ FXD METAL 470K +1% 1/4W
Rs3 RCB-AG1M FXD CAR 1IMQ +5% 1/8W
R64 RCB-AG560K FXD CAR S560KQ +5% 1/8W
R6S RVR-CD10K VAR CERMET 10KQ +20% 172W
R66 RMF-AC12KFJ FXD METAL 12KQ +*1% 1/4W
R67 RMF-AC10KFJ FXD METAL 10KQ 1% 1/4W
Res RCB-AG1K FXD CAR 1KQ +5% 1/8W
Ré69 RCB-AG18K FXD CAR 18KQ +5% 1/8W
R70 RCE-AGSR6R FXD CAR i % — 18W
R71 RCB-AG10K FXD CAR 10KQ 5% 1/8W
R72 RMF-AC33KFJ FXD METAL 33KQ +1% 1/4W
R73 RMF-ACB80KFJ FXD METAL 680KQ +1% 1/4W
R74 RCB-AG10K FXD CAR 10KQ +5% 1/8W
R75 RVR-CDSOR™— VAR CERMET  S0RKT — —I20% T2W
R76 RCB-AG3R3K FXD CAR 3.3KQ +1% 1/8W
R77 RCB-AG15K FXD CAR 15KQ 5% 18W
R78 RCB-AG10K FXD CAR 10KQ +5% 1/8W
R79 RCB-AG1K FXD CAR 1KQ +5% 1/8W
R80 RVR-BD2K VAR 2KQ +10% 12W
R81 RMF-ABBR2KFG FXD METAL  8.2kQ +1% 1/4W
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R3261/3361
RF CONT

BLQ-015672 (3/4)

Parts No. Advantest Stock No. Description
R82 RMF-AB5R6KFG FXD METAL  5.6KQ +1% 1/4W
Rs3 RMF-AC1R2KFJ FXD METAL  1.2KQ +1% 1/4W
R84 RVR-CD20K VAR CERMET 20KQ +20% 172w
R85 RMF-AC39KFJ FXD METAL  39KQ +1% 1/4W
R86 RMF-AC27KFJ FXD METAL  27KQ +1% 1/4W
R87 RMF-AC18QFJ FXD METAL  18KQ 1% 1/4W
Rss8 RVR-CD50K VAR CERMET 50KQ +20% 1/2W
R89 RMF-AC100KFJ FXD METAL  100KQ %1% 1/4W
R90 RMF-AC3R9KFJ FXD METAL  3.9KQ +1% 1/4W
R91 RMF-AC220QFJ FXD METAL __ 220Q 1% 1/4W
Ro4 RCB-AG47K FXD CAR 47KQ 5% 1/BW
R95-96 RCB-AG10K FXD CAR 10KQ +5% 1/8W
Ro7 RMF-AB1KFG FXD METAL  1KQ 1% 1/4W
R98 RMF-AC22KFJ EXD METAL  22KQ +1% 174W
R99 RMF-AC33KFJ FXD METAL  33KQ £1% 1/4W
R100 RVR-CD100K VAR CERMET 100K&Q  £20% 172W
R101 RMF-AC20KFJ EXD METAL  20KQ +1% 1/4W
R102 RMF-AC4R7KFJ FXD METAL  4.7KQ +1% 1/4W
R103-105 RMF-AC4R7KFJ FXD METAL  4.7KQ +1% 1/4W
U1-2 SIM-74HC138 3 TO 8-LINE DECODERS

U3 SIM-CXD1095 170 EXPANDER
U4 SIM-74HC04 HEX INVERTER
us SIM-74HC32 QUAD 2-INPUT POSI-NOR
us SIT-DN8650 LOW-ACTIVE DRIVERS
u7 SlA-412-1 OP AMP DUAL LOW DRIFT, LOW OFFSET
Us-9 SIA-DA7545 12-BIT D/A CONVERTER WITH BUFFER
u10 SIA-DA7533 10-BIT D/A CONVERTER
un SIA-DA7545 12-BIT D/A CONVERTER WITH BUFFER
ut2 SIA-DA7524 8-BIT D/A CONVERTER WITH BUFFER
u1s S1A-412-1 OP AMP DUAL LOW DRIFT, LOW OFFSET
Ui6 SIA-TLO72 OP AMP DUAL LOW NOISE
U17-18 SlA-412-1 OP AMP DUAL LOW DRIFT, LOW OFFSET
u1e SIA-DG201-1 QUAD ANALOG SWITCHES
u20 SIA-4121 OP AMP DUAL LOW DRIFT, LOW OFFSET
u21-23 SIA-DG201-1 QUAD ANALOG SWITCHES
U24 SIATTLO72-1 OP AMP DUAL LOW NOISE
u2s-26 SIA-OPO7P OP AMP LOW OFFSET
u27 SIA-TLO072 OP AMP DUAL LOW NOISE
u2s SIA-TL072-1 OP AMP LOW NOISE
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R3261/3361
RF CONT

BLQ-015672 (4/4)

Parts No. Advantest Stock No. Description Note
U29 SIA-OPO7P OP AMP LOW OFFSET
Uso SIA-TLO72-1 OP AMP DUAL LOW NOISE
U3t SIA-OP27GD-2 OP AMP LOW OFFSET
u32 SlA-412-1 OP AMP DUAL LOW DRIFT, LOW OFFSET
Us3 SIA-TLO72 OP AMP LOW NOISE
U34-36 iM- 1 -
U37-38 SIM-74HC32 QUAD 2-INPUT POSI-OR
U39 SIM-74HC04 HEX INVERTER
U40 SIA-DG201 QUAD ANALOG SWITCHES

|
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R3261/3361

IF SECTION
BLQ-015668 (1/20)
Parts No. AdvantNeg'-( Stock Description Note
[c1 CMC-AC470PR3K |FXD  DereDMCA470PF 5% 300V
c2 CMC-AD180OPRSK |FXD  DiFPEDMCA1800PF 5% 500V
c3 CMC-AC560PR3K |FXD  DIFPEDMICAS60PF  $5% 300V
c4 CMG-AC470PR3K |FXD  DIFPEDMICA470PF 5% 300V
cs CCP-BBR1USOV FXD  CHIP 0.1,F  +80%.-20% 50V
- c6 CCP-BAROIUSOV _ |FXD  CHIP  0014F #10PF 50V
c7 -:CCP-BABPSOV FXD CHIP  8PF  +0SPF 50V
c8 CTM-BMBP VAR CHIP  6PF  +50% -0% 100V
co CCP-AT27PRIK FXD CHIP  27PF  £5% 100V
c10 CTM-BM20P VAR CTM 20PF  +50%,0% 100V
¢ CCP-BAROIUSOV  |FXD  CHIP _ 001,F $10% 50V
ci6 CCP-BBR1USOV FXD CHIP  0.4sF  +80%,-20% 50V
ci8 CCP-BAROIUSOV [FXD  CHIP  001,F $10% 50V
c19 CCP-BABP50V FXD CHIP  8FF +0.5PF 50V
c20° CTM-BMGP VAR CHIP  6PF  +50%.-0% 100V
c21 CCP-AT27PRIK _ |FXD  CHIP  27PF 5% 100V
c22 CTM-BM20P VAR CHIP 20PF +50%, -0% 100V
c23 CCP-BARO1USOV JFXD  CHIP|  001,F $10% 50V
c29 CCP-BBR1USOV FXD  CHIP  0.1,F  +80%,-20% 50V
c31 CCP-BAROIUSOV |FXD  CHIP  001,F 110% 50V
c39 CCP-AX1000PR1K |FXD  GHIP 1000PF 1% 100V
C40 CCP-BBR1USOV FXD CHIP  014F  +8o%,-20% 50V
c42 CCP-BAROIUSOV |FXD  CHIP  001,F 110% 50V
c46 CCP-AX1000PR1K |FXD  CHIP 1000PF  +1% 100V
c47 CCP-BBR1USOV FXD  CHIP  0.14F  +80%,-20% 50V
c49 CCP-BAROTUSOV  |FXD  CHIP  001,F %10% 50V
M? C51 CCP-BBR1US0V FXD CHIP 0.14F  +80%, -20% 50V
c54 CCP-BAROIUSOV |FXD  CHIP  001,F £10% 50V
Cs8 CCP-BBR1US0V FXD CHIP  0.14F  +80%, -20% 50V
C60 CCP-BAROIUSOV |FXD  CHIP  001,F £10% 50V
c61 CCP-BBR1US0V FXD  GHIP  0.14F  +80%, -20% 50V
c62 CCP-BAROIUSOV [FXD  CHIP  001,F $10% 50V
c53 CCP-BBR1USOV FXD  CHIP 014F  +80%,-20% 50V
c85 CCP-BARO1USOV |FXD  CHIP 001,F $10% 50V
ce6 CCP-BBR1USOV FXD  CHIP 0.1,F  +80%,-20% 50V
c67 CCP-BAROTUSOV  |FXD  CHIP 001,F $10% 50V
c68 CCP-BBR1USOV FXD  CHIP 0.1,F  +80%,-20% 50V
c72 CCP-BARO1USOV |FXD  CHIP  001,F £10% 50V
c73 CCP-BBR1USOV FXD  CHIP  014F  +80%.-20% 50V
Cc75 CCP-BAROTUSOV |FXD  CHIP  001,F $10% 50V
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C76 CCP-BBR1USOV FXD CHIP 0.1,F +80%, -20% 50V
C77 CCP-BAR0O1US0V FXD CHIP 0.01,F £10% 50V -
Cc78 CCP-BBR1US0V FXD CHIP 0.1,.F +80%, -26% 50V
c82 CCP-BBR1US0V FXD CHIP 0.1.F +80%, -20% S0V
C90 CCP-AT1RSPR1K FXD CHIP 1.5PF +10% 100V
(021 CCP-BBR1USOV FXD CHIP 0.1,F +80%, -20% S0V
c98 I CCP-BARQ1USOV FXD CHIP 001,F +10% 50V
C103 CCP-BBR1US0V FXD CHIP 0.1,F +80%, -20% 50V
C108 CCP-AX1000PR1K | FXD CHIP 1000PF £1% 100V
C109 CCP-BBR1USOV FXD CHIP 0.1.F +80%, -20% 50V
Ci11 CCP-BAR0O1US0V FXD CHIP 001.F +10% 50V
c117 CCP-AX1000PR1K FXD CHIP 1000PF %1% 100V
C118 CCP-BBR1U5S0V FXD CHIP 0.14F +80%, -20% 50V
C120 CCP-BARO1US0V FXD CHIP 0.01.F +10% 50V
ci121 CCP-AT27PR1K FXD CHIP 27PF +10% 100V
Cc122 CTM-BM20P VAR 20PF +50%, 0% 100V
c123 CCP-BABP50V FXD CHIP 8PF +0.5PF S0V
C124 CTM-BM6P VAR 6PF +50%, 0% 100V
c125 . CCP-BARO1USOV FXD CHIP 001, F £10% 50V
Cc131 CCP-BBR1USOV FXD CHIP 0.14F +80%, -20% 50V
c132 CCP-BAR0O1US0OV FXD CHIP 0.01.,F 110% 50V
C133 CCP-AT27PR1K FXD CHIP 27PF +10% 100V
C134 CTM-BM20P VAR 20PF +50%, 0% 100V
C135 CCP-BASPS0V FXD CHIP 8PF +0.5PF 50V
C136 CTM-BM6P VAR 6PF +50%, 0% 100V
C137 CCP-BAR0O1US0V FXD CHIP 0.01,F %10% 50V
C144 CCP-AWB20PR1K FXD CHIP 820PF 1% 100V
C145 CCP-BARO1U50V FXD CHIP 001, F £10% 50V
C146 CCP-BA100P50V FXD CHIP 100PF +10% 50V
C147 CCP-BARO1US0V FXD CHIP 001.,F  110% 50V
C148 CCP-AT7PRt1K FXD CHIP 7PF +10% 100V
C150 CCP-AT1PR1K FXD CHIP 1PF +10% 100V
Ci154 CCP-AT12PR1K FXD CHIP 12PF +10% 100V
C155 CCP-BARO1US0V FXD CHIP 001.F +£10% 50V
C156 CCP-BAR01US0V FXD CHIP 0.01,F +10% S0V
Cc157 CCP-BBR1US0V FXD CHIP 0.1.F +80%, -20% 50V
c158 CCP-BAR01US0V FXD CHIP 0.01.F +10% v 50V
C160 CCP~BBR1 usov FXD CHIP 0.1.F +80%, -20% S50V
c162 CCP-BARO1USOV FXD CHIP 001, F +10% 50V
C163 CCP-AW330PR1K FXD CHIP 330PF 1% 100V
7-36 Jun 30/94




ST,

R3261/3361

IF SECTION
BLQ-015668 (3/20)
Parts No. Adva"tﬁgf Stock Description Note
C164 CCP-BARO1USOV  |FXD  CHIP 001,F 10% 50V
C165 CCP-BBR1US0V FXD  CHIP 0.1,F +80%, -20% 50V
C166 CCP-BBR1U50V FXD CHIP 0.1,F +80%, -20% 50V
Cc167 CCP-BBR1US0V FXD CHIP 0.1,4F +80%, -20% 50V
c169 CCP-BBR1USOV ~ |FXD  CHIP 014F  +80%,-20% 50V
C170 CCP-BARO1USOV | FXD  CHIP 001,F  +10%  50V- -
ci72 CCP-AW360PR1K |FXD  CHIP 360PF  +1% 100V
ci73 CCP-BBR1U50V FXD  CHIP 0.1,F +80%, -20% 50V
c174 CCP-BAROTUSOV ~ |FXD  CHIP 0.01,F ~110% 50V
C175 CCP-BBR1U50V FXD  CHIP 0.14F +80%, -20% 50V
C176 CCP-BARO1USOV |FXD  CHIP 001,F $10% 50V
c178 CCP-BBR1US0V FXD  CHIP 0.1,F +80%, -20% 50V
ci81 CCP-AT22PR1K FXD  CHIP 22PF £10% 100V
ci82 CCP-AT20PR1K FXD  CHIP 20PF £10% 100V
c184 CCP-BA15P50V FXD  CHIP 15PF +5% 50V
c185 CCP-BBR1USOV FXD  CHIP 0.1,F +80%, -20% 50V
ci87 CCP-AV220PRIK |FXD  CHIP 220PF  +1% 100V
c1s8 COP-AW360PR1K |FXD  CHIP 360PF  +1% 100V
c190 CCP-AV220PRIK |FXD  CHIP 220PF %1% 100V
c191 CFM-AHR22U100v |FXD  cHIP 022,F  £10% 100V
c192 CFM-ASRO22US0V | FXD  CHIP 0022,F %10% 50V
c193 CFM-AS2200P50V |FXD  CHIP 2200PF  £10% 50V
C194 CCP-BA1000PS0V |FXD  CHIP 1000PF  £10% 50V
C195 CCP-BARO1USOV  |FXD  CHIP 001,F  £10% 50V
C196 CCP-BBR1USOV FXD CHIP 0.1.F +80%, -20% S0V
c198 CCP-BARO1USOV  |FXD  CHIP 0.01,F  +10% 50V
c199 CCP-BARO1USOV {FXD  CHIP 001,F  £10% 50V
c201 CCP-AT22PR1K FXD  CHIP 22PF £10% 100V
c202 CCP-BABPSOV FXD  CHIP 8PF +05PF 50V
c203 CCP-BA3P50V FXD  CHIP 3PF +£0.25PF 50V
C204 CCP-BA33P50V FXD  CHIP 33PF +5% 50V
c205 CFM-AHR47U100V |FXD  CHIP 047,F £10% 100V
c206 CCP-TF1US0V FXD  CHIP 1,F +80%, -20% 50V
c208 CCP-BBR1U5S0V FXD  CHIP 0.1,F +80%. -20% 50V
c213 CCP-BA1000PS0V |FXD  CHIP 1000PF  £10% 50V
c214 CCP-BA1000P50V |FXD  CHIP 1000PF  +10% 50V
c215 CCP-BBR1USOV FXD  CHIP 0.1,F +80%, -20% 50V
c216 CCP-TF1US0V FXD  CHIP 14F * +80%, 20% 50V
c217 CCP-BARO1USOV |FXD  CHIP 001,F  £10% 50V
c218 CCP-TF1U50V FXD  CHIP 1,F +80%, -20% 50V
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c219 CCP-BBR1US0V FXD CHIP 0.1,F  +80%,-20% 50V
C220 CCP-BARO1USOV | FXD CHIP 0.01,F +10% . 50V -
c221 CCP-AV100PR1K FXD CHIP 100PF +2% 100V
cz222 CCP-BBR1US0V FXD CHIP 0.1.F +80%, 20% SOV
C224 CCP-BARO1USOV | FXD . CHIP 001,F £10% 50V
Cc226 CTA-AZ6R8U16V FXD TA 6.84F +20% 16V
c228 I CCP-BBR1US0V FXD CHIP 0.14F +80%, -20% 50V
C230 CCK-CM47U16V-1 FXD ELECT 47.F +20% 16V
Cc231 CCP-BBR1US0OV FXD CHIP 0.1.F +80%, -20% 50V
c261 CCP-BBR1US0V FXD CHIP 0.14F +80%, -20% 50V
Cc262 CCP-BBR1USOV FXD CHIP 0.14F  +80%,-20% 50V
ca267 CCP-BBR1U5S0V FXD CHIP 0.1.F +80%, -20% 50V
C268 CCP-BBR1US0V FXD CHIP 0.1,F +80%, -20% 50V
c280 CCP-BBRO33US0V | FXD CHIP 0.033,F +10% S0V
ca282 CCK-CM22U25V-1 FXD ELECT 22uF +20% 25V
c288 CCK-CM100U25V-1 | FXD ELECT 100.F +20% 25V°
C292 CCK-CM22U25V-1 FXD ELECT 22uF +20% 25V
C294 CCP-TF1US0V 1FXD CHIP 1uF +80%, -20% SOV
C295 CCP-BBR1US0V FXD CHIP 0.1,F +80%, -20% 50V
C298 CCP-BBR1US0V FXD CHIP 0.1.F +80%, -20% 50V
C501 CCK-CM22U25V-1 FXD ELECT 22,F +20% 25V
cs07 CCP-BBR1US0V FXD CHIP 0.14F  +80%,-20% S0V
C519 CFM-ASRO33U50V. | FXD FiLM 0.033.F %10% 50V
C520 CCP-BBR1US0V FXD CHIP 0.14F +80%, -20% S0V
C521 CCP-BA100P50V FXD CHIP 100PF +5% 50V
C522 CCP-BA1000P50V FXD CHIP 1000PF %1% 50V
C523 CCP-BA100P50V FXD CHIP 100PF  +5% 50V
C525 CCP-BBR1US0V FXD CHIP 0.1.F +80%, -20% 50V
C540 CCP-BBR1US0V FXD CHIP 0.1.F +80%, -20% 50V
C550 CTA-AZ6R8U16V FXD TA 88.F +20% 16V
C551 CCP-BBR1USOV FXD CHIP 0.1,F +80%, -20% 50V
C552 CCP-BA1000P50V FXD CHIP 1000PF 1% 50V
C553 CCP-BBR1US0V FXD CHIP 0.14F +80%, -20% 50V
€562 CFM-AS1000PSOV | FXD CHIP 1000PF  +1% 50V
C564 CCP-BBR1USOV FXD CHIP 0.1,F  +80%,-20% 50V
C565 CCP-BBR1U5S0V FXD CHIP 0.1.F +80%, -20% 50V
C566 CCP-BBR1U50V FXD CHIP 0.14F  +80%,-20% 50V
C567 CCP-BBR1US0V FXD CHIP 0.1,F  +80%,-20% 50V
C568 CCP-BBR1US0V FXD CHIP 0.14F +80%, -20% 50V
C573 CMC-AC680PR3K FXD DIPPED MICA 680PF

+5% 300V
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C574 CCP-AV120PR1K | FXD CHIP 120PF  +2% 100V
C575 CCP-BA1000PS0V | FXD CHIP 1000PF +1% 50V -
C576 CCP-BA100PSOV | FXD CHIP 100PF 5% 50V
cs78 CCP-BBR1U50V FXD CHIP 0.1,F  +80%,-20% 50V
Cs88 CCP-BBR1U50V FXD CHIP 0.14F  +80%,-20% 50V
€590 CCP-BA1000P50V | FXD  CHIP 1000PF $1% 50V
CB1 I DCB-FF0971X08A-1
D1 SDS-MA78 DIODE St
D22 SDS-MA78 DIODE Sl
D23 SDS-MA78 DIODE SI
D24 SDS-1S897 DIODE Si
D26 SDS-MA78 DIODE I
D27 SDS-LD1 DIODE Sl
D29 SDS-1552818 DIODE S
D32 SDZ-W100 ZENER DIODE
D35 SDS-185270 DIODE Si
D36 SDS-MAT78 DIODE Si
D38 SDZ-W100 ZENER DIODE
D39 SDZ-W110 ZENER DIODE
D40 SDS-1SS101 DIODE Sl
D501 SDZ-M030 ZENER DIODE
D502 SDS-188270 DIODE Sl
D506 SDS-LD1 DIODE Sl
D508 SDZ-M051 ZENER DIODE
D502 SDS-188270 DIODE SI
DS11 SDZ-M082 ZENER DIODE
D512 SDS-LD1 DIODE Si '
Ji JCS-BQO9EPX01 CONNECTOR
J3 JCF-AC001JX01 CONNECTOR
J6 JCF-AC001JX01 CONNECTOR
L1 LCL-C00554 COIL  (VAR) CUSTOM DEVICE 2.2,H %20%
L2 LCL-C00490 colL CUSTOM DEVICE  4,H
L3 LCL-C00673 coiL CUSTOM DEVICE
L4 LCL-C00490 colL CUSTOM DEVICE
LS LCL-C00124 TOROIDAL CORE
L6 LCL-E00980 COlL  CHIP 220,H +10%
L7 LCL-C00010 colL CUSTOM DEVICE
L8 LCL-C00672 CUSTOMDEVICE  44,H 27PF
L9 LCL-C00010 colL 180.H +10%
L10 LCL-C00672 CUSTOMDEVICE  44.H 27PF
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Li2 LCL-C00549 COIL (VAR) CUSTOM DEVICE —2.2;4H +10%
L14 LCL-C005:49 COIL (VAR) CUSTOM DEVICE . 22.,.H +10% _
L15 LCL-E00980 COIL CHIP 220uH  +10%
L21 LCL-C00549 COIL {(VAR) CUSTOM DEVICE 2.2,ui:| +10%
L22 LCL-E00980 COIL . CHIP 220,H £10%
L23 LCL-EQ0980 COIL CHIP 220,H $£10%
124 ILOL-C00549 COIL (VAR) CUSTOMDEVICE 22)H 110%
L25 LCL-C00010 COIL 180, H +10%
L26 LCL-C00672 CUSTOM DEVICE 44,H 27PF
L27 LCL-E00980 COIL CHIP 220:H £10%
128 LCL-C00010 colL 180,H  +10% -
129 LCL-C00672 CUSTOM DEVICE 44.H 27PF
L30 LCL-C00554 COIL (VAR) CUSTOM DEVICE 22.H 120%
L31 LCL-E00961 COIL CHIP 5.6.H +20% -
L32 "LCL-E00980 COlL CHIP 220uH £10%
La1 LCL-TOODB4A TOROIDAL CORE :
L47 LCL-E00980 COIL CHIP  56H +20%
L48 LCL-E01122-1 COIL CHIP 220uH +10%
L501 LCL-TO0084A COIL CUSTOM DEVIC
P1 DMY-000934-1 DELAY LINE
P11 DMY-000934-1 DELAY LINE
P14 DMY-000834-1 DELAY LINE
P20 DMY-000934-1 DELAY LINE
P31 DMY-000934-1 DELAY LINE
P34 DMY-000934-1 DELAY LINE
P40 DMY-000934-1 DELAY LINE
P51’ DMY-000934-1 DELAY LINE
P54 DMY-000934-1 DELAY LINE
P60 DMY-000934-1 DELAY LINE
Qt STN-2SC1623 TRANSISTOR NPN
Q10 STT-XN6113 TRANSISTOR DUAL
Q16 STN-25C1623 TRANSISTOR NPN
Q25 STP-2SA812 TRANSISTOR PNP
| q27 STN-25C1623 TRANSISTOR  NPN
Q33 SFN-2SK30-1 FET N-JUNCTION
Q34 STN-2SC1623 TRANSISTOR NPN
Q37 STP-25A812 TRANSISTOR  PNP
Q38 STN-2SC1623 TRANSISTOR NPN
Q44 SFN-25K30-1 FET N-JUNCTION
Q45 SIA-3346S TRANSISTOR TRANSISTOR ARRAY
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Q47 | STN-25C1623 TRANSISTOR ___ NPN
Q49 STP-25A812 TRANSISTOR PNP
Q50 STN-25C1623 TRANSISTOR NPN
Qs2 SFM-SST2158 FET MOS
Qso1 STN-25C1623 TRANSISTOR NPN )
Q502 STP-25A812 TRANSISTOR NPN
Q503 SFN-2SK113-18  |FET N-JUNCTION
Q504 SFN-25K113-18 FET N-JUNCTION
Q505 SFM-SST2158 FET MOS
Q506 SFN-2N4393-18 FET N-JUNCTION
R1 RCP-AN82 FXD  CHIP 820 5%  1/10W
R2 RCP-ANS6 FXD CHP 560 5%  1/10W
R3 RCP-AN82K FXD CHIP  82ka 5%  1/10W
R4 RCP-AN22 FXD CHIP 220 $5%  110W
RS RVR-DF100 VAR 1000 £20%  12W
R6 RCP-AN470 FXD _ CHIP 4700 5%  110W
R7 RCP-AN1K FXD CHP  1kn 5%  1A10W
R9 RCP-AN100 FXD CHIP 1000 5%  1710W
R10 RCP-AN15 FXD CHP 150 5%  110W
R11 RCP-AN33 FXD CHP  33a 5%  110W
R12 RCP-AN22K FXD  CHIP __ 22kn 5%  1/10W
R13 RCP-AN1K FXD CHIP  1ka 5%  1/10W
R4 RCP-AN4R7K FXD CHIP  47kn  $5%  1M0W
R15 RCP-AN100 FXD CHIP 1008 5%  1/10W
R16 RCP-AN91 FXD CHP  91a 5%  110W
R17 RCP-AN270 FXD  CHP 2700 £5%  1/10W
R18 RCP-AN360 FXD CHIP 3600 5%  1/10W
R19 RCP-AN820 FXD CHIP 8200 5%  1/10W
R20 RCP-AN3R9K FXD CHIP  38ka 5%  1/10W
R21 RCP-ANS60 FXD CHP 5600 5%  1710W
R22 RCP-AN2R2K FXD  CHIP __ 22ka 5%  110W
R27 RCP-AN18K FXD CHP  18ka  #5%  1710W
R28 RCP-AN15 FXD 15ka  £5%  110W
R29 RVR-DF100 VAR 1000 +20%  12W
R30 RCP-AN22K FXD  CHIP  22ka  £5%  110W
R31 RCP-AN4R7K FXD _ CHIP _ 47kn _ £5%  1710W
R32 RCP-ANTK FXD CHP  1ka  #5%  1710W
R33 RCP-ANS60 FXD  CHIP  5600° 5%  1710W
R34 RCP-AN100 FXD CHIP 1000 5%  1710W
R35 RCP-ANS1 FXD CHP  91n 5%  110W
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R36 RCP-AN270 FXD CHIP 2700 +5% 110W
R37 RCP-AN360 FXD CHIP 3600 5% . 1/10W
R38 RCP-AN820 FXD CHIP 8200 5%  110W
R39 RCP-AN3R9K FXD CHIP  38ka  $5%  1/40W
R40 RCP-AN2R2K FXD CHIP  22kn  #5%  1/10W
R45 RCP-AN18K FXD _ CHIP 18ka 5%  V1OW
R46 > RCP-AN470 FXD  CHIP 4700  #5%  1/10W
R47 RVR-DF1K VAR 1ka $20%  1/2W
R48 RCP-AN330 FXD CHIP 3308  £5%  1/10W
R49 RCP-AN2R2K FXD CHIP  22ka  #5%  110W
R51 RCP-AN100 FXD _ CHIP 1000 £5%  1710W _
RS2 RCP-AN10K FXD  CHIP 10kn 5%  110W 10
A53 RCP-AN100 FXD  CHIP 1000 +5% 110W
RS54 RCP-AN2R2K FXD CHIP  22kn  £5%  1/10W
Rs8 RCP-ANSR2K FXD CHIP  82a  #5%  110W
RS9 RCP-AN3R3K FXD  CHIP  33ka  $5%  110W
R60 RCP-AN750 FXD  CHIP 7500 5%  1710W
R61 RCP-AN220 FXD  CHIP 2200  £5%  110W
R62 RCP-ANSS FXD CHIP 560  £5%  1/10W
R63 RCP-AN390 FXD CHIP 3900 5%  1/10W
R64 DSP-000017 THERMISTOR (SPECIAL PART)
R65 RCP-AN470 FXD CHIP 4708  £5%  1/10W
R66 RCP-AN100 FXD  CHIP 1000 £5%  1/10W
R67 RCP-AN2R2K FXD CHIP  22ka  %5%  1410W
R71 RCP-ANBR2K FXD  CHIP  82kn 5%  110W
R72 RCP-AN3R3K FXD  CHIP  33kn  £5%  1/10W
R73 RCP-AN750 FXD CHIP 7500  +5%  1/10W
R74 RCP-AN220 FXD  CHIP 2200 5%  110W
R75 RCP-ANS6 FXD CHIP 560 5%  110W
R76 RCP-AN560 FXD CHIP 5600 5%  1710W
R77 RVR-DF500 VAR 5000 £20%  1/2W
R78 RCP-AN100 FXD  CHIP 1000 5%  1710W
R79 RCP-AN150 FXD  CHIP 1500 £5%  1/10W
R90 RCP-AN22 FXD  CHIP 220 +5%  110W
Rat RCP-AN470 FXD  CHIP 4700 5%  1/10W
RO2 RCP-AN2R2K FXD  CHIP  22ka 5%  110W
R96 RCP-AN24 FXD  CHIP 240 5%  1H0W
RO7 RVR-DF50 VAR 500 +20%  12W
Ro8 RCP-AN3K FXD  CHIP 3k 5%  110W
RO9 RCP-AN2R2K FXD CHIP  22ka 5%  1710W
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R100 RCP-AN2K — XD CHIP __ 2ka 5%  1/10W
R101 RCP-AN1K EXD CHIP  1ka 5%  1/10W
1 r102 RCP-AN510 FXD CHIP 5100  #5%  1/10W
R103 RGP-AN270 FXD CHIP 2700  #5%  110W
R104 RCP-AN3R3K FXD CHIP  33kp  £5%  110W
R105 RCP-AN2R2K FXD  CHIP _ 22kn _ £5%  1/10W
R109 RCP-AN22 FXD CHIP 220 #5%  110W
R110 RVR-DF50 VAR 500 £20%  172W
R111 RVR-DF200 VAR 2000 $20%  12W
R112 RCP-AN3K FXD CHIP  3ka  #5%  110W
R113 RCP-AN2R2K FXD  CHIP _ 22kn  £5%  1/10W
R115 RCP-AN470 FXD CHIP 4700 5%  1/10W
R116 RCP-AN2R2K FXD CHIP  22kp 5%  110W
R118 RCP-AN10K FXD CHIP  10kn  #5%  1/10W
R120 RCP-AN2R7K FXD CHIP  27kn  #5%  1/10W
Rz RCP-AN430 FXD  CHIP 4300 5%  1/10W
R122 RCP-AN2R2K XD CHIP 2.2k0 +5% 110w
R123 RCP-AN220 FXD CHIP 2200  #5%  1/10W
R124 RCP-AN2R2K FXD  CHIP  22kn  #5%  1/10W
R125 RCP-AN10K FXD CHIP  10ka  #5%  1/10W
R127 RCP-AN2R2K FXD  CHIP __ 22ka  £5%  1/10W
R128 RCP-AN180 FXD CHIP 1800 5%  110W
R129 RCP-AN1R3K FXD  CHIP  13kp  £5%  110W
R130 RCP-AN270 FXD CHIP 2700 5%  110W
R131 RCP-AN2R2K FXD  CHIP  22ka 5%  1/10W
R132 RCP-AN10K FXD  CHIP _ 10ka _ £5%  1/10W
R134 RCP-AN2R7K FXD CHIP  27ka  %5%  1410W
R135 RCP-AN150 FXD CHIP 1500 5%  110W
R136 RCP-AN1R1K FXD CHP  1.1kn  #5%  1/10W
R137 RCP-ANS510 FXD CHIP 5100  #5%  110W
R138 RCP-AN2R2K FXD  CHIP __ 22kn__ 25%  1/10W
R139 RCP-AN10K FXD CHIP  10ka 5%  110W
R141 RCP-AN2R7K FXD CHIP  27kn  #5%  110W
R142 RCP-AN100 FXD  CHIP 1008 5%  1A10W
R143 RCP-AN160 FXD  CHIP 1800 5%  1/0W
R144 RCP-AN580 FXD _ CHIP 5600  25%  1/10W
R145 RCP-AN2R2K FXD CHIP  22kn  45%  110W
R146 RCP-AN22 FXD CHIP 220 5%  110W
R147 RCP-AN470 FXD CHIP 4700  #5%  1/10W
R148 RCP-AN1K FXD CHP  1tka  #5%  1/10W
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R149 RVR-DF50 v VAR 500 +20%  12W
R150 RCP-AN3K FXD CHIP 3ka +5% . 1/10W
R151 RCP-AJ2R2K FXD  CHIP 22ka £5% 1/10W
R152 RCP-AN22 FXD  CHIP 22q 5% 110W
R153 RCP-AN470 FXD CHIP 4700 5% 1110W
R154 RCP-AN2R2K FXD  CHIP 2.2kq +5% 110W -
R155 ° RCP-AN2R2K FXD CHIP 22k0 5% 110W
R156 RCP-AN1K FXD CHIP 1kQ £5%  110W
R157 RCP-AN22 . FXD  CHIP 22q +5% 110W
R158 RCP-AN470 FXD  CHIP 4700 +5% 110W
R159 RVR-DF50 VAR 500 +20%  12W
R160 RCP-AN2R2K FXD  CHIP 22ka  +5% 110W
R161 RCP-AN1K FXD  CHIP 1ka +5% 1/10W
R164 RAY-TL47K6 FXD  RA 47kax6 +5% 1/8W
R166 RCP-AN4R7K FXD  CHIP 47k +5% 1/10W
R168 RAY-TL47K4 FXD  RA 47kax4 +5% 1/8W
R170 RCP-AN390 FXD  CHIP 3900 5% 110W
R171 RCP-AN360 FXD  CHIP 3600 5% 1110W
R172 RCP-AN2R2K |0 chiP 22kn +5% 1110W
R180 RCP-AN10K FXD  CHIP 10kt +5% 1/10W
R181 RCP-AN100 FXD  CHIP 1000 +5% 1/10W
R182 RCP-AN2R2K FXD  CHIP 22kn +5% 110W
R187 RCP-AN8R2K FXD  CHIP 82ka  +5% 1/110W
R188 RCP-AN3R3K FXD  CHIP 33ka  +5% 110W
R189 RCP-ANTR2K FXD  CHIP 1.2k0 5% 110W
R190 RCP-ANGS0 FXD  CHIP 6800  +5% 110W
R191 RCP-AN220 FXD  CHIP 2200 +5% 110W
R192 RCP-ANS6 FXD CHIP 56a +5% 110w
R193 RCP-ANS560 . |FXD  CHIP 5600  +5% 110W
R194 RVR-DF500 VAR 5000  £20%  1/2W
R195 RCP-AN100 FXD  CHIP 1000 +5% 110W
R196 RCP-AN2R2K FXD  CHIP 22k0 +5% 1/10W
R201 RCP-AN8R2K  |FXD  CHIP 82ka  t5% 110W
R202 RCP-AN3R3K FXD  CHIP 33ka 5% 110W
R203 RCP-ANTR2K FXD  CHIP 120 +5% 1110W
R204 RCP-ANBS0 FXD  CHIP 6800  +5% 110W
R205 RCP-AN220 FXD CHIP 2200 +5% 110W
R206 RCP-AN56 FXD CHIP 560" +5% 110W
R207 RCP-AN470 FXD CHIP 4700 +5% 110W
R208 DSP-000017 THERMISTOR CUSTOM DEVICE
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R209 RCP-AN100 FXD _ CHIP 1000 %5%  1710W
R211 RCP-AN15 FXD  CHIP 150 +5% 1HOW
R212 RCP-AN33 FXD  CHIP 330 5%  110W
R213 RCP-AN150 EXD  CHIP 1500 +5% 110W
R214 RCP-AN4R7K FXD  CHIP 47ka 5% 110W
R215 RCP-AN22K FXD  CHIP 2okn 5%  VIOW
R216 RCP-AN1K FXD  CHIP 1kQ +5%  110W
R217 RCP-AN560 FXD  CHIP 5600 5%  1/10W
R218 RCP-AN82 FXD  CHIP 82 +5%  110W
R219 RCP-AN270 FXD  CHIP 2700 5%  110W
R220 RCP-AN360 FXD _ CHIP 3600 5%  1/10W
R221 RCP-ANS20 FXD  CHIP 8200 5%  1/10W
R222 RCP-AN3R3K FXD  CHIP 33kn 5%  110W
R223 RCP-AN18K FXD  CHIP 18ka 5% 1/10W
R224 RCP-AN2R2K FXD  CHIP 22kn 5%  110W
R230 RCP-AN180K D  CHIP 180ka 5% 1/10W
R231 RCP-AJ15 CHIP 150 +5% 110W
R232 RVR-DF100 AR 1008 £20%  12W
R233 . RCP-AN150 FXD  CHIP 1500 5%  110W
R234 RCP-AN4R7K FXD  CHIP 47k0 5%  110W
R235 RCP-AN22K FXD _ CHIP 22ka x5%  110W
R236 RCP-ANTK FXD  CHIP 1kQ +5%  110W
R237 RCP-AN560 FXD  CHIP 5600 5% 110W
R238 RCP-ANS2 FXD  CHIP 820 +5% 110W
R239 RCP-AN270 FXD  CHIP 2700 5% 110W
R240 RCP-AN360 FXD  CHIP 3600 15% 1710W
R241 RCP-ANS20 FXD  CHIP 8200 5% 110W
R242 ACP-AN3R3K FXD  CHIP 33k 5% 110W
R243 RCP-AN18K FXD  CHIP 18ka £5% 110W
R244 RCP-AN2R2K FXD  CHIP 22ka 5% 110W
R250 RCP-AN180K FXD  CHIP 180kn 5%  1/10W
R251 RCP-ANS60 FXD  CHIP 5600 5%  110W
R252 RVR-DF1K VAR 1k +20%  12W
R253 RCP-AN470 FXD  CHIP 4700 5%  110W
R254 RCP-ANSS0 FXD  CHIP 8800 5%  110W
R255 RCP-AN220 FXD  CHIP 2200 +5% 1710W
R256 RCP-AN10K FXD  CHIP 10ka  +5% 110W -
R257 RCP-ANTK FXD  CHIP 1ka £5% 110W
R258 RCP-AN1K FXD  CHIP 1kQ +5% 1/10W
R261 RCP-AN18 FXD  CHIP 180 +5% 11OW
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R265 RCP-AN820 FXD CHIP 8200 +5% 110W
R266 RCP-AN15K FXD CHIP 15ka +5% - 1/10W
R268 RCP-AN1RSK FXD CHIP 1.5ka +5% 110W
R269 RCP-AN100 FXD CHIP 1000 +5% mn O_VV
R270 RCP-AN82 FXD CHIP 820 +5% 110W
R271 RCP-AN4R7K FXD CHIP 4.7kQ +5% 1/10W
R272 - RCP-AN18 FXD CHIP 180 5% 110w
R277 RCP-AN10K FXD CHIP 10k +5% 110W
R278 RCP-ANSR6K FXD CHIP 5.6ka +5% 110W
R279 RCP-AN18 FXD CHIP 180. +5% 110W
R280 RCP-AN3R9K FXD CHIP 3.9k +5% 110W
R281 RCP-AN560 XD CHIP 5600 +5% 1/10W
R282 RCP-AN110 FXD CHIP .1100 +5% 110W
R283 RCP-AN10 FXD CHIP 100 +5% 110W
R284 RCP-AN15K FXD CHIP 15ka +5% 1/10W
R286 RCP-AN2R2K FXD CHIP 2.2k0 +5% 110W
R287 RCP-AN10 FXD CHIP 100 +5% 110W
R288 RCP-AN150 FXD CHIP 1500 +5% 110W
R289 RCP-AN51 FXD CHIP 510 +5% 110W
R290 RCP-AN2R2K FXD CHIP 2.2kQ +5% 110W
R291 RCP-ANT5K FXD _ CHIP 15ka | £5%  1/10W
R293 RCP-AN18K FXD CHIP 18ka +5% 110W
R294 RCP-AN15K FXD CHIP 15ka +5% 1/10W
R295 RCP-AN1K FXD CHIP 1k +5% 110W
R297 RCP-AN820 FXD CHIP 8200 +5% 110W
R298 RVR-DF100 VAR 1000 +20% 12W
R299 RCP-AN180 FXD CHIP 1800 +5% 1/10W
R300 RCP-ANS2 FXD  CHIP 820 5%  110W
R301 RVR-DF50 VAR 500 +20% 12W
R302 RCP-AN1K FXD CHIP 1k +5% 110W
R303 RCP-AN390 FXD CHIP 3900 +5% 110W
R304 RCP-AN15K FXD CHIP 15kq +5% 110W
R305 RCP-AN390 FXD CHIP 3900 +5% 110W
R306 RCP-AN33K FXD CHiP 33kn +5% 110W
R307 RCP-AN47K FXD CHIP 47kQ +5% 110W
R309 RCP-AN10 FXD CHIP 100 +5% 110W
R310 RCP-ANSR6K FXD CHIP 5.6k +5% 110W
R312 RCP-AN10K FXD CHIP 10ka +5% 1/10W
R313 RCP-AN22 FXD CHIP 220 +5% 110w
R314 RCP-AN1R2K FXD CHIP 1.2k0 +5% 1/10W

7-46

Jun 30/94




R3261/3361

IF SECTION
BLQ-015668 (13/20)

Parts No. Advantﬁgt Stock ‘ Description o Note
R315 RCP-AN470 FXD  CHIP 470k 5% 110W
R316 RCP-ANBREK FXD, CHP g.8kn 5% 110W
R317 RCP-AN22K FXD  CHIP 2ka  15% 110W
R318 RCP-AN1R2K FXD  CHIP 12ka  %5% 110W
R320 RCP-ANBRSK FXD CHIP g8kn 5% 110W
. R321 RCP-AN3R3K FXD  CHIP 33ka  15% 1/110W
R322 : RCP-AN10K FXD  CHIP 10ka 5% 1H0W
R323 RCP-AN1K FXD  CHIP 1ka +5% 110W
R324 RCP-AN15K FXD  CHIP 15ka 15% 1/10W
R325 RCP-AN180K FXD  CHIP 180kn  +5% 140W
R326 RVR-CB200K VAR 200k £20%  V2W
R327 RCP-AN1K FXD  CHIP 1k +5% 110W
R334 RCP-AN68OK FXD  CHIP g80kn 5% 110W
R335 RCP-AN100K FXD  CHIP 100kn  £5% 110W
R336 RCP-AN680 FXD  CHP 6800  15% 110W
R337 RAY-TL22K4 FXD  RA okax4 +5%  1BW
R338 RAY-TK10K4 FXD RA 10kn x4 2% 1/8W
R339 RCP-AN180 FXD  CHIP 1800  15% 110W
R343 RCP-AN10K FXD  CHP 10kg  15% 110W
R344 RCP-AN1K FXD  CHIP 1ka 5% 110W
R346 RCP-AN4RT7K FXD  CHIP a7ka  15% 1/110W
R347 RVR-DF5K VAR 5k $20%  12W
R348 RCP-ANTR2K FXD  CHP 120 £5% 110W
R349 RCP-AN68K FXD  CHIP eska  15% 110W
R350 RCP-AN2R2K FXD  CHIP 22ka  %5% 110W
R351 RCP-ANSR6K FXD - CHIP 56kn  15% 110W
‘7"3 R352 RCP-AN10K FXD  CHIP 10k £5% 1110W
= R354 RCP-AN1RSK FXD  CHIP 15ka 5%  11OW
R355 RCP-AN10K FXD  CHIP 10kn  +5% 110W
R356 RCP-AN1R5K FXD  CHP 15kp 5% 110W
R357 RAY-TL22K4 EXD RA 22kax4 5% 1/8W
R358 RAY-TK10K4 FXD RA 10koX4 £2% 1/8W
R359 RCP-AN100K FXD  CHIP 100ka  *5% 110W
R360 RVR-DF2K VAR 20 +20%  12W
R361 RCP-AN36K FXD  CHP 3pka 5% 110W
R362 RCP-AN10K FXD  CHIP 10kn  15% 110W
R363 RCP-AN1R2K FXD  CHIP 12ka £5% 110W
R364 RCP-AN2R4K EXD  CHP 24k0 5% 1/10W
R366 RCP-AN10K FXD  CHP 10kp  +5% 110W
— | raes RCP-AN1K FXD  CHIP 1«0 +5% 110W
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R369 RCP-AN100K FXD  CHIP _ 100kn 5%  1/10W #
R370° RVR-DF5K VAR 5kn £20%  12W
R371 RCP-AN36K FXD CHIP  36ka  £5%  1710W
R372 RCP-ANTIR2K  |FXD  CHIP  12kn  £5%  1/10W
R373 RCP-AN3R6K FXD CHIP  36ka  £5%  1A10W
Ra74 RCP-AN15K FXD _ CHIP __ 15ka 5%  1/10W
R375 | RCP-AN150 FXD CHIP 1508 5%  110W
R376 RCP-AN100K FXD CHIP  100ka $5%  1M0W
Ra78 RCP-ANG80 FXD CHIP 6800 5%  1/0W
R379 RCP-AN470K FXD  CHIP  470ka  £5%  1/10W
R380 RCP-ANTM FXD  CHIP 1Mo 5%  1/10W
R382 'RCP-ANG80 FXD CHIP 6800  +5%  1710W
R383 RCP-ANS1K FXD CHIP  91kn  #5%  1/10W
R3g4 RCP-AN1R8K FXD CHIP  18kn  +5%  1/10W
R387, RCP-AN150K FXD  CHIP 150k  #5%  1M0W
R388 RCP-AN270K FXD  CHIP  270kn  £5%  1/10W
R390 RCP-AN150K FXD  CHIP  150kp  £5%  1/10W
R391 RCP-AN3R9K FXD CHIP  38kn  +5%  110W
R392 . RCP-AN100K |0 cHP  100ke 5% 110w
R393 RCP-AN180 FXD  CHIP 1800  #5%  1/10W
R394 RCP-AN180 FXD _ CHIP _ 180n  £5%  1/10W
R395 RCP-AN100K FXD  CHIP 100kt £5%  1/10W
R396 RVR-DF20K VAR 20k £20%  1/2W
R398 RCP-AN36K FXD CHIP  36ka  #5%  1/10W
R399 RCP-AN10K FXD CHIP  10ka 5%  110W
R400 RVR-DF1K VAR Tk  x20%  12W
R401 RCP-AN2R7K FXD CHIP 27kn £5% 1710W
R402 REE-AR510 FXD  THERMAL 5100 (3300 PPM/C)
R403 RCP-AN3RIK FXD CHIP  39ka  £5%  1/40W
R404 RCP-AN10K FXD CHIP  10ka  #5%  1/10W
R405 RCP-AN22K FXD  CHIP _ 22kn  =5%  1/10W
R406 RCP-AN330 FXD CHIP 3300 5%  1410W
R407 RCP-AN1M FXD CHIP 1Mo 5%  110W
R408 RCP-AN10K FXD CHIP  10ka 5%  1/10W
R411 RCP-AN33K FXD CHIP  33kn  £5%  1/10W
Ra13 RCP-AN1K FXD  CHIP _ 1ka  25%  1/10W
R414 RVR-DF1K VAR ko £20%  12W
R416 RCP-AN4R7K FXD  CHIP  47kn  +5%  1/10W
R417 RCP-AN22K FXD CHIP 22k 5%  1/10W
R418 RCP-AN10K FXD  CHIP  10kn  $5%  1/10W -
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R419 RCP-AN510 FXD CHIP 5100 +5% 110W
R420 RCP-AN1RSK FXD ° CHIP 15ka  %5% 110W
R421’ RCP-AN3K FXD CHIP 3ka +5% 1/10W
R422 RCP-AN1RSK FXD CHIP 15kn 5% 110W
R423 RCP-AN10K FXD CHIP 10ka  15% 110W
R424 RCP-AN10K FXD CHIP 10ka 5% 1110W
R428 E RCP-AN1RSK FXD CHIP 15kn  15% 1110W
R429 RCP-AN2R7K FXD CHIP 27kn  45%  110W
R430 RCP-ANSRBK . FXD CHIP 56ka 5% 1HOW
R431 RCP-AN100K FXD CHIP 100ka  %5% 110W
R432 RCP-AN270K FXD CHIP 270kn 5% 110W
R433 RCP-ANTR5K FXD CHIP 15kn 5% 1H0W
R434 RCP-AN2K FXD CHIP 2k0 +5% 110W
R436 RCP-AN10K FXD CHIP 10kp 5%  1OW
R438 RAY-TL22K8 FXD RA 22k x8 +5% 1/8W
R439 RCP-AN4R7K in CHIP 47kQ 5% 110W
R440 RCP-AN1R5K FXI CHIP 15k 5% 110W
R441 RCP-AN1K FXD CHIP 1k0 +5% 110W
R442 RCP-AN1R5K FXD CHIP 15ka  15% 110W
R443 RCP-AN1K FXD CHIP 1kQ +5% 140W
Ra44 RCP-AN4R7K FXD CHIP a7kq 5% 1110W
R445 RCP-AN1R5K FXD CHIP 15ka  %5% 110W
R447 RCP-AN1R2K FXD CHIP 12ka  %5% 1110W
R448 ROP-AN470 FXD CHIP 4700 5% 110W
R449 RCP-AN270 FXD CHIP 27006 5% 1HO0W
R450 RCP-ANS6 FXD CHIP 560 +5% 1110W
R451 RCP-AN100K FXD CHIP 100k 5% 110W
R452 RCP-AN150 FXD CHIP 1500  %5% 1110W
R453 RCP-AN2R2K FXD CHIP 22ka 5% 1110W
R455 RCP-AN1R5K FXD CHIP 15k 5% 110W
R456 RCP-AN2R4K FXD CHIP 24k 5% 110W
R461 RCP-AN22K FXD CHIP 2ka 5% 110W
R463 RCP-AN1K FXD CHIP 1k +5% 110W
R464 RCP-AN100K FXD CHIP 100k 5% 1/10W
R465 RVR-DF100K VAR j00ka  +20%  V2W -
R466 RCP-AN330 FXD CHIP 3300 5% 110W
R467 RVR-DF1K VAR 1kQ £20%  12W
R468 RCP-AN3R3K FXD CHIP 33kn  *5% 110W
R469 RCP-ANBBOK FXD CHIP 680ka  %5% 110w
R470 RCP-AN680 FXD CHIP 6800  +5% 110W
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Parts No. AdvantNe:? Stock Description ) Note
R471 ., | RCP-AN220K FXD  CHIP  220kn 5%  110W
R472 RCP-AN10K FXD CHIP  10ka  £5%  110W
R473 RVR-DF1K VAR ke £20% 12w
R474 RCP-AN62K - |FXD CHIP  62ka  +5%  110W
R475 RCP-AN330 FXD CHIP 3300 £5%  110W
Ra76 RCP-AN15K FXD  CHIP  15ka _ £5%  1710W
R477  RCP-AN4R7K FXD CHIP 47k +5% 110w
R480 RCP-AN1K FXD CHIP  1ka 5%  110W
RA481 RCP-AN15K FXD  CHIP  15kn 5%  1M0W
R482 RCB-AG22K
R483 RCP-AN2R2ZK FXD  CHIP  22kn £5%  110W
R484 RCP-ANg2 FXD CHIP 88 5%  110W
R485 RCP-AN2R2K FXD CHIP  22ka 5%  110W
RA486 RCP-AN82 FXD CHIP 820  £5%  1/10W
R487 | | RCP-AN10K FXD  CHIP  10ka 5%  110W
R488 RCP-ANTK FXD  CHIP  1ka _ 25%  110W
R489 RCP-AN1K FXD CHIP  1ka  #5%  110W
RA490 RCP-AN15 I cHP 152 5% 110w
R491 RCP-AN39 FXD CHIP 390  £5%  1/10W
R492 RCP-AN330 FXD CHIP 3300 5%  110W
R493 RCP-ANTK FXD  CHIP  1ka _ £5%  110W
R4g4 RCP-AN100K FXD CHIP  100kn $5%  110W
RA495 RCP-AN1RSK FXD CHIP  15ka  £5%  1/10W
R496 RCP-AN2R7K FXD CHIP  27ka  #5%  1/10W
R497 RCP-AN47K FXD CHIP  47ka 5%  110W
R501 RCP-AN180K FXD  CHIP  180kn 5%  110W
RS503 RCP-AN10K FXD CHIP  10ka  #5%  110W
RS04 RVR-DF10K VAR 10ka £20%  1/2W
R505 RCP-AN2K FXD CHIP 2k +5%  1/10W
RS08 RCP-AN1RSK FXD CHIP  1S5kn  #5%  1/10W
R509 RCP-AN510 FXD  CHIP 5100 £5%  1/10W
R511 RAY-TL4R7K4 FXD  RA 47kaX4 £5%  1/8W
RS12 RCP-AN100K FXD  CHIP 100ka 5%  1/10W
R513 RCP-AN10K FXD CHIP  10ka  #5%  1/10W
R515 RCP-AN3R3K FXD CHIP  33kn  $5%  1/10W
R517 RVR-DFSK VAR 5k +20%  12W
R518 RVR-DF20K VAR 20k0  £20%  12W -
R519 RCP-AN4R7K FXD CHIP  47kn  +5%  1/10W
RS21 RCP-AN10K FXD CHIP  10ka  #5%  1/10W _
R522 RCP-AN4R7K FXD CHIP  47kd  +5%  110W
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Parts No. Advantﬁg Stock Description ' Note
R524 "RCP-AN7RSK FXD _ CHIP  7.5kn  %5%  1/10W
R525 RVR-DR2K VAR 2ka £20%  12W
R526 RCP-ANS10 FXD  CHIP 5100 #5%  1/10W
R527 RCP-ANB20 FXD  CHIP 8200 +5% 110W
R528 RCP-AN1K FXD  CHIP 1ka +5% 110W
R529 RVR-DR1K VAR 1k0 +20%  122W
R531 -’RCP-AN2K FXD  CHIP 20 5% 110W
R532 RCP-AN10 FXD  CHIP 100 +5% 110W
R534 RCP-AN220 FXD  CHIP 2200 £5% 110W
R535 RCP-AN3R3K FXD  CHIP 33kn £5% 110W
R536 RCP-AN2R2K FXD  CHIP 22k +5% 1/10W
R537 RCP-AN1K FXD  CHIP 1ka +5% 110W
R538 RCP-AN22K FXD CHIP 22kn £5% 110W
R542 RCP-AN4R7K FXD  CHIP 47k0 15% 110W
A543 RCP-AN22K FXD  CHIP 22kn 5% 110W
R545 RCP-AN3R3K FXD  CHIP 33kn 5% 1/10W
R546 RCP-AN10K FXD  CHIP 10ka . 5% 1/10W
R550 RCP-AN4R7K FXD  CHIP 47k %5% 110W
R551 RCP-AN3R3K FXD  CHIP 33k0 +5% 110W
R552 RCP-AN4R7K FXD  CHIP 47ka £5% 110W
R553 RCP-AN33K FXD  CHIP 33k 5% 110W
R554 RCP-AN10K FXD  CHIP 10ke  +5% 110W
R555 RCP-AN5R1K FXD  CHIP 51k +5% 11OW
R556 RCP-AJ10K FXD  CHIP 10k 5% 110W
R557 RCP-AN10K FXD  CHIP 10ka  +5% 110W
R558 RCP-ANBR2K FXD  CHIP 6.2ka  +5% 110W
R559 RCP-ANSR2K FXD  CHIP 82kn 5% 110W
R560 RCP-AN10K FXD  CHIP 10ka 5% 110W
R561 RVR-DF100 VAR 1000 +20%  1/2W
R562 RCP-AN100K FXD  CHIP 100kn  +5% 110W
R564 RCP-AN22K FXD  CHIP 22ka +5% 1/10W
R565 RCP-AN3R3K FXD  CHIP 330 5% 1/10W
R566 RCP-AN10K FXD  CHIP 10ka 5% 110W
R567 RCP-AN10K FXD  CHIP 10ka 5% 1/10W
R568 RVR-DF100 VAR 1000 +20%  1/2W
R569 RCP-AN1R2K FXD  CHIP 12kn 5% 1/10W
R570 RCP-AN10K FXD  CHIP 10ka 5% 110W
R571 RCP-AN3R3K FXD  CHIP 33kn  £5% 1/10W
R572 RVR-DF100 VAR 1000 +20%  12W
R573 RCP-AN22K FXD  CHIP 2ka +5% 110W
7-51 Jun 30/94



R3261/3361

IF SECTION
BLQ-015668 (18/20)
Parts No. Advantﬁg? Stock Description Note
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R574 RCP-AN3R3K FXD CHIP 3.3kn +5% 110W
R575 RCP-AN4R7K FXD CHIP 47ka 5% 110w
R576 RCP-AN1K FXD CHIP ~ 1kn +5% 1110W
R579 RCP-AN1K FXD CHIP 1kQ +5% 110W
SW1 SHB-001544 DIODE SWITCH )
sw2 SHB-001543 DIODE SWITCH
Sw4 SHB-001544 DIODE SWITCH
SW5 SHB-001543 DIODE SWITCH
SwWé SHB-001544 DIODE SWITCH
Sw7 SHB-001543 DIODE SWITCH
Sws SHB-001544 DIODE SWITCH
TP1 JTE-AHO01JX01 TERMINAL
TP7 JTE-AHO01JX01 TERMINAL
TP12 JTE-AH001JX01 TERMINAL
TP501 JTE-AH001JX01 TERMINAL
TP502 JTE-AHO01JX01 TERMINAL
TP507 JTE-AH001JX01 TERMINAL
m SHB-001655 VIDEO AMP
U3 SHB-001658 VIDEO AMP
us SHB-001656 VIDEO AMP
ue SHB-001657 VIDEO AMP
us SHB-001655 VIDEO AMP
U13 SIA-TLO72S OP AMP Dual Low Noise
u17 SIT-7407S Hex Buffer (Open Collector High Voltage)
U21 SIT-74L.S00S QUAD 2 INPUT POSI-NAND
u22 SHB-001656 VIDEO AMP
u23 SHB-001657 VIDEO AMP
u2s SHB-001655 VIDEO AMP
u26 SHB-001658 VIDEO AMP
uas SHB-001655 VIDEO AMP
u29 SHB-001655 VIDEO AMP
u3o SHB-001464 VIDEO AMP
U39 SHB-001657 VIDEO AMP
U40 SIA-318 OP AMP
u41 SIA-TLO72S OP AMP Dual Low Noise
u42 SIM-CXD1095 /O Expander
u43 SIA-412 OP AMP Dual Low Drift, Low Offset
U44 SIT-74LS32S QUAD 2 INPUT POSI-OR
U4s SIA-TLO72S OP AMP Dual Low Noise
U46 SIA-357 OP AMP Wide Band Ae Compensated
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Parts No. Advant,:]agt Stock Description Note
u47 SIA-318 OP AMP
u4s SIA-TLO72S OP AMP Dual Low Noise
U49 SIA-TLO72S OP AMP Dual Low Noise
Uso SIA-TLO72S OP AMP Dual Low Noise
us2 SIA-393S-1 Comparator Dual Low Power Low Offset
Us3 SiA-318 OoP AMP
Us4 ISIA-412 OP AMP Dual Low Drift, Low Offset
Uss SIA-TLO72S OP AMP Dual Low Noise
us7 SIT-74LS32S QUAD 2 INPUT POSI-OR
uss SIM-CXD1095 /O Expander
uss SIA-DG201S-1 QUAD Analog Switches
ueo SIT-741.886S QUAD 2 INPUT EXCLUSIVE-OR
u61 SIT-74L8221S DUAL MONOS TABLE MULTIVIBRATORS
ue2 SIA-DG201S QUAD Analog Switches
ue3 SIM-TC4S71F DUAL INPUT OR
us4 SiT-7406S Hex Inverter (Open Collector High Voltage)
uee SIT-DN8650 Low-Active Drivers
ues SIT-DN8650 Low-Active Drivers
ue9 SIA-4066 QUAD Analog Switches
u73 SIT-74L8122S Monostable Multivibrator
u74 SIA-TLO728 OP AMP Dual Low Noise
u7s SIA-DG201S-1 QUAD Analog Switches
u7ée SlA-1218 12-BIT D/A Converters
u77 SIM-TC4S69F INVERT GATE
u7s SIA-TLO72S OP AMP Dual Low Noise
uso SIM-TC4S71F DUAL INPUT OR
us1 SIM-TC4S81F DUAL INPUT AND
ug2 SIM-TC4S71F DUAL INPUT OR
us3 SIM-TC4S81F DUAL INPUT AND
Us01 SIM-74HC04S HEX INVERTER
uso2 SIM-74HCO5S HEX BUFFER (OPEN DRAIN)
Us03 SIM-653820U Custom Made
U504 SIA-DAC703J 16-BIT D/A Converters
Us05 SIA-TLO71CPS-1 OP AMP Low Noise
U506 SIA-TLO72CPS OP AMP Dual Low Noise
usos SIA-DG201S-1 QUAD Analog Switches
us09 SIM-74HC107S Dual j-k Flip-Flops With Clear
U510 SIM-CXD1085 /O Expander :
Us11 SIM-74HC32S QUAD 2-INPUT POSI-OR
ust12 SIM-74HC139S Dual 2 To 4-line Decoders
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Parts No. Advantﬁgf Stock Description Note
— — =
U513 SIM-74HC08S QUAD 2-INPUT POSI-AND
usi4 SIM-74HC174S Hex D Flip-Flops
Us15 SIM-74HC107S Dual J-K Flip-Flops With Clear
U518 SIM-74HC08S QUAD 2-INPUT POSI-AND
us19 SIM-74HCO00S QUAD 2 INPUT POSI-NAND
U520 SIM-74HC04S HEX INVERTER
us21 ISIM-74HC174S HEX D FLIP-FLOPS
us22 SIM-74HC14S HEX Schmitt-Trigger Inverters
us23 SIM-TC7S04F INVERT GATE )
Us24 SIM-74HC74S Dual D Filp-Flops With Preset and Clear
U526 SIM-74HC157S QUAD 2 TO 1-LINE DATA SELECTORS
us27 SIA-3118-1 Comparator
us29 SIA-393S-1 Comparator Dual Low Power Low Offset
U530 SIA-TLO72CPS OP AMP Dual Low Noise
U531 SIA-79L05 Voitage Regulator
uUs32 SIA-REF01D Voltage Regulator
U533 SIA-TLO72CPS OP AMP Dual Low Noise
Us35 SIA-5012°KP24 16-Bit A/D Converters
U536 SIM-74HC574S Octai D Flip-Flops
U538 SIA-TLO72CPS OP AMP Dual Low Noise
U538 SIA-393S-1 Comparator Dual Low Power Low Offset
Us41 SIA-DG201S-1 QUAD Analog Switches
Us42 SIA-TLO71CPS-1 OP AMP Low Noise
U543 SIA-DG201S-1 QUAD Analog Switches
Us44 SIA-393S-1 Comparator Dual Low Power Low Offset
U545 SIM-74HC4538S8 Monostable Multivibrator
us47 SIM-74HC08S QUAD 2 INPUT POSI-AND
U548 SHB-002610 Peak Detector
Uss1 SIM-74HC74S Dual D Filp-Flops With Preset and Clear
X1 DXD-001898-11 CRYSTAL
X2 DXD-001898-11 CRYSTAL
X3 DXD-001898-11 CRYSTAL
X4 DXD-001898-11 CRYSTAL
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