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Table of Power Cable options

There are six power cable options {refer to following table).
Order power cable options by Accessory Codes.

Plug Configuration Standards- iigliziétEOlor ?8§i§z§r§u$22j§
1 JIS: Japan 125V at 74 Straight: A01402
Law on Electrical Appliances Black (Standard)
2m (6ft)
Angled:  ADl412
2 UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black (Option 95)
2m (6ft)
Angled:  A01413
3 CEE: Europe 250V at 6A Straight: A01404
VDE: Germany Gray (Option 96)
OVE: Austria 2m (6ft) .
SEMKO: Sweden Angled:  ADl414
DEMKO: Dermark
KEMA: Holland
FIMKO: Finland
NEMKO: Norway
CEBEC: Belgium

4 SEV: Switzerland 250V at 6A Straight: A01405
Gray {(Option 97)
2m (6ft)

Angled:  A01415

5 SAA: Australia, New Zealand 250V at %A Straight: A01406
Gray {Option 98)
2m (6ft)

Angled: ———

6 BS: United Kingdom 250V at 6A Straight: A01407
Black (Option 99)
2m (6ft)

Angled:  A01417
Apr 1/96 Plug-1*
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SECTION

1

GENERAL INFORMATION AND SPECIFICATIONS

1-1 Introduction

TR4132 or TR4132N Spectrum Analyzer
is not only capable of performing spectrum
analysis of various waveforms and wave-
form analysis such as spurious surveilance
of various radio wave appliances, but also
functioning as a new type field strength
measuring equipment.

Especially in field strength measurement,
this instrument is designed to perform
panoramic sensitive reception over a
wide frequency range. Since the coef-
ficient compensation for specified antenna
is automatically effected inside the instru-
ment, the measurement can be conducted
speedily at any arbitrary frequency. While,
the frequency and the reference level
are displayed in digital when the signal
under measurement is corresponded to the
center of CRT display.

A provision is further made for quasi peak
value measurement of interference waves
under CISPR Specifications.

On account of the low-power minded
design, battery mode operation (with
TR1927 Battery Pack) has become possi-
ble so that the instrument can be taken
to the places such as mountain side where
no electric power is available.

1-2  Accessory

The standard accessory supplied together
with the instrument is listed below, Please
check the items and quantity on-

delivery. SECTION 7 describes optional
acCessory.

1-2-1 TR4132 ‘
(1) Input Cable M-02....... Ipc
(2) Input Cable M-O4 ....... 1pc
(3) TR1613 N-BNC Conversion Adapter 1pc
(4)Fuse* ... ... ... ... 2pcs
(5) Allen Wrench 3mm............ Ipc
(6) FrontCover. . ................. 1pc
(7) Instruction Manual ............ 1 copy

1-2-2 TR4132N
(1) Input Cable MO-15....... Ipc
(2Y Fuse® .. ... e 2pcs
(3) Allen Wrench 3mm............ Ipc
@) FrontCover................... 1pc
(5) Instruction Manual ............ 1 copy

{Note) See page 7-8 as to specification of the input
cables.

1-3 Specifications

The electrical performance and general
specifications of TR4132/4132N  are
shown in [Table 1-1]. The electrical
performance is subject to AC 100V * within
10%, 50/60Hz, environment temperature
during operation at 0°C to +40°C, relative
humidity less than 85%, and warm up
for about 30 minutes.
#100V AC £10%, 120V ACx10% . .. ... ..
0.5A slow blow fuse
200V AC £10%, 240VAC™ 4% . . ....

-10%
0.25A slow blow fuse



Frequency Specifications
Frequency Range : 100kHz to 1000MHz
Center Frequency Display
: Unit of 1MHz, digita] display by
LED
Center Frequency Display Accuracy: Within +10MHz

Scan width : By DISPERSION/DIV. switch
100MHz/DIV. to 100kHz/DIV. in
1-2-5 step and zero scan.

Scan Linearity  : Within +5%

Tuning Mode : By Center Frequency Tuning and
*Presetting with semi-fixed vari-
able resistor (* TR4132N typeis
preset at VHF TV band, 20MHz/
DIV., 1.5MHz B.W.)

Stability:

Frequency stability; Within 200kHz/5 minutes or

less
Residual FM  ; Within 10kHzp-p
Noise Sidebands; ~70dBc, 200kHz away from
carrier with IF B.W. 10kHz.

IF Bandwidth  :300kHz, 100kHz, 30kHz, 10kHz
(3dB) automatically set by DIS-
PERSION/DIV. switching or 1.5-
MHz, 120kHz, 9kHz (6dB) manu-
ally set .

IF Bandwidth Accuracy: Within £20%

IF Bandwidth Selectivity

: 60dB/3dB IF Bandwidth ratio <

15:1

IF Bandwidth Switching Accuracy: Within +1 dB

Ampritude Specifications

Display on CRT :10dB/div., 5dB/div., LINEAR
switchable

LOG. Display Accuracy
: Within *1dB for 10dB variation
Within +1.5dB for 40dB variation
Within £2dB for 80dB variation
Reference Level Display
: Decimal 3 digits, 7-segment LED,
1dB resolution.
Reference Level Selection:

Input Level ;Input terminal voltage display
(dBu)

Field Strength ; Field Strength display (dBu/m)
Half-wave length dipole antenna
and log. periodic antenna switch-
able. (with builtin antenna co-
efficient compensation).

Reference Level Accuracy: Less than £1.5dB
Dynamic Range:
Dynamic Range on CRT; 80dB
Averaged Noise Level
; Below 5dBu (at IF Bandwidth 10
kHz, Video Filter 100Hz)

Spurious Response

; Ratio of spurious for input signal
—70dB or below (at RF. ATT.
0dB, and Input 80dB)

Residual Response

; less than —204Bu (at RF. ATT.
0dB, Zero input)

: 100Hz, 10kHz, OFF switchable in
MEAN Detection Mode.

Video Filter

Table 1-1 Specifications

Frequency Response
:Less than *1dB (for 100kHz to

1000MHz)

Input Sensitivity : 5dBu

IF Gain : 0 to 30dB/10dB step, —60dB to
+6dB/1dB step

Gain Compression: Below —1dB (at RF. ATT. 0dB,
100dBg Input)

Detection Method: MEAN (Average Value) Dynamic
Range 80dB and Q.P. (Quasi Peak
Value of C1SP.R. specifications)
Dynamic Range 40dB
Input Specifications
(I) TR4132
Input Connector : N type
Input Impedance : 50 chms
Input VSWR. :Lless than 1.5 (at RF. ATT.
104dB)
Input Attenuator : 0 to 40dB, on 104B step
Maximum Input Level: 130dBu +50Vdc
{2) TR4132N ‘
Input Connector : BNC type
Input Impedance : 75 ohms
Input VSWR. :less than 1.5 (at RF.ATT.
10dB)
Input Attenuator : 0 to 40dB, on 10dB step
Maximum Input Level: 130dBu =50Vdc

Scan Specifications
Scan Time : 20ms to 10s continuously variable
Scan Mode  : SINGLE, MANUAL, AUTO
Output Specifications
Calibration Output:
Level ; 80dBy £0.54B
Frequency  ; 100MHz +200kHz

Output Impedance; 505 (TR4132)
75Q (TR4132N)

X-axis Qutpat:
Level ; about +5V to —5V
Output Impedance; about 10kQ
Y-axis Output:
Level ;aboutVto3sV

Output Impedance; about 10k§)
Monitor Output : available for 82 earphone

(TR1619)
General Specifications
CRT 110 div. x 8 div., effective display

94 x 75mm Internal Graticule
Square type, P31 phosphor

Warm Up : about 30 minutes

Temperature in Operation: 0°C to +40°C, humidity
less than 85%

Temperature in Storage: —20°C to +70°C

Power Requirements: AC 100V *10%, 50/60Hz,
about 50VA (can be arranged to
ACI120V, 200V£10%, 240V 1%
on order). With TR1927 Battery
Pack (optional) DC drive is possi-
ble for about 3.0 hours,

External Dimensions: about 300 (wide) x 170 (high)
x 430 (deep) mm

Weight : about 12kg




SECTION 2
OPERATING INSTRUCTIONS

2-1 Description
This section provides cares to use the
instrument, panel controls and connectors
referring to the figures, operating in-
structions, CRT display and CAL. OSC.
adjustments and basic measurement ex-
amples.

2-2 Preparations and Precautions for Use

(1) The allowable power voltage is 100, 120,
200VAC£10% or 240VAC. 3% with the
frequency of 50 or 60Hz.

(2) Verify that AC POWER switch is OFF
everytime connecting the instrument to
AC power line.

(3) Power Cable
3-pin plug is fitted to power cable, of
which the round center pin is for ground-
ing. When a 2-pin conversion adapter is
used, either the wire from the adapter
(Fig. 2-1) or the ground terminal (GND}
on the rear panel must be earthed.

To AC Power line Adapte AQ9034

Ground pin

Power cable
3 pin plug

~D
=%
S

Pin to be connected To Instrument

1o ground

Fig. 2-1 Power Cable Plug and Adapter

(4) The ' instrument does not use a fan, so
care is required for environmental venti-
lation. It is advisable not to place anything
behind close to the instrument and not
to use the instrument side to the bottom.

(5) Keep the environment temperature some
where at 0°C to +40°C when the instru-
ment is in operation.

(6) The environment temperature when the
instrument is stored must be at —20°C to
+70°C.

(7) If AC power line has superimposed noise,
use of a noise filter is recommended.

2-3 Controls and Connectors
FRONT PANEL (Fig. 2-2)

(1) AC POWER switch
Supplies AC power to the instrument.When
it is set to ON, AC power is supplied to
all the circuits, and immediately pressed
again to OFF, the AC power is removed.

(2 INTENSITY control
Adjusts intensity of the trace on CRT
display.

(3 FOCUS control
Focusses the trace on CRT display.

(4) TRACE ALIGN adjust
This semifixed resister is to align the
trace on CRT display.

(5) SCAN MODE selector
Selects the scan mode. When set to AUTO,
sweep is repeated automatically with the
repetition time controlied by SCAN TIME
(MANU. SCAN). At MANU., sweep is
manually controlled by MANU, SCAN
{SCAN TIME).
If set fo SINGLE, only one sweep is
performed by pressing START/RESET
button switch. At the end of the sweep,
the bright spot stays at the right end of
CRT display. Immediately START/RESET
button is pressed again under this state,
the bright spot returns to the left end
of CRT display. This operation repeates
each time START/RESET button is
pressed. The sweep time is controlled

2—1
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with SCAN TIME (MANU. SCAN).

SCAN TIME {MANU. SCAN) control
Controls sweep time at MANUAL SCAN
mode. When SCAN MODE switch is set
to MANU., sweep is manually effected.
At AUTO or SINGLE position, the sweep

' time can be continuously adjusted for

@

®

20 milliseconds to 10 seconds with SCAN
TIME control.

START/RESET switch

At SCAN MODE switch set to SINGLE,
sweep can be started and restarted with
this button switch.

CAL. OUT. connector

This is the internal standard oscillator -

output which is utilized for calibrating
vertical axis and horizontal axis of CRT.
The output signal is 100MHz with the
amplitude of 80dBu. The output im-
pedance is as follows:

TR4132 508

TR4132N 750

iNPUT connector

The unknown signal is applied to this
connector. The maximum input level is
130dBu and +50V for DC input. The
input impedance and input connector
are as follows:
TR4132
TR4132N

RF. ATT. switch
This is the input attenuator that is used
in the case the input signal level is too
high. The figures imprinted outer are
the value corresponding to individual
input to meet non-distortion performance
of —70dB for second harmonic.

IF GAIN switch

Selects IF stage gain. 0dB to 30dB on
10dB step can be set with the outer switch,
and —6dB to +6dB on 1dB step with the
inner switch.

CAL. adjust

Semifixed resistor to calibrate the CRT
display level at the condition the inner
switch of IF GAIN set to CAL.

10dB/DIV., 5dB/DIV., LINEAR selector
Selects 10dB/DIV, 5dB/DIV or LINEAR
scale in reference to the horizontal top
line of CRT display. When set to LINEAR,
CRT displays the scale in linear. At this
time, the level is automatically raised
40dB and the value at the REFERENCE

509 N type connector
755 BNC type connector

LEVEL display is the absolute level on
the top of the scale. The level of bottom
scale is always QV.

If switched to 10dB/DIV., one scale of
horizontal graticule is 10dB, and it be-
comes 5dB per scale at SdB/DIV. position
REFERENCE LEVEL display

Indicates the reference level on the top line
of CRT in 14B resolution.

REFERENCE LEVEL selector

Switches reference level display either to
input terminal level (dBu) or to field
strength (dBup/m). If set to ANTENNA-A
(DIPOLE),  REFERENCE LEVEL indi-
cates the field strength in dBu/m when a
standard dipole antenna is connected.
When it is set to ANTENNA-B, the field
strength of the CRT display reference
level, when a log periodic antenna
( TR1711 )is connected, is displayed at
REFERENCE LEVEL.

DETECTION MODE selector

Selects signal detection mode.

At MEAN, mean detection is performed
by a fast response detection circuit. VIDEQ
FILTER can be selected to OFF, 10kHz
or 100Hz in this mean value detection.
When this selector is set to Q.P., quasi
peak value under C.L.S.P.R., Specifications
as specified by Intemnational Special
Committee on Radio Interference is
displayed. Since the response of Q.P.
mode is slow, measurement may be pro-
ceeded by making the sweep time ex-
tremely long or by ‘means of manual scan.
In this mode the level becomes auto-
matically 40dB higher than the case of
MEAN mode.

TUNING control

"Sets the center frequency of CRT display.

When this control is handled, reading on
the LED display changes and the center
frequency is shifted.

TUNING FINE control

Used for fine adjustment of center fre-
quency. Adjustment range is *5SMHz or
more.

TUNING/PRESET {TUNING/TV} selector
When this switch is set upward to TUNING,
the frequency at the CRT display center
is moved by TUNING control and is
indicated on CENTER FREQUENCY dis-

play.



When set to PRESET(TR4132 ), the
- center frequency of CRT display can be
preset by the semifixed resistor and is
indicated on CENTER FREQUENCY dis-
play. In the setting to TV( TR4132N ),
the scan width (DISPERSION/DIV.) is
automatically fixed at 20MHz/DIV. with
IF bandwidth (6dB) automatically fixed
at 1.5MHz for practical convenience.
PRESET (or TV} adjust '

Sets the frequency at the CRT center
when TUNING/PRESET ( TR4132 )or
TUNING/TV( TR4132N )switch is set to
PRESET or TV.

ZERO ADJ.

This semifixed resistor is used to calibrate
indication of CENTER FREQUENCY.
CENTER FREQUENCY display

The frequency corresponded at the center
of CRT display by TUNING control is
indicated in 1MHz resolution.
DISPERSION/DIV. switch

Selects the horizontal-axis scale of CRT
display in the range from 100MHz/DIV.
to 0.1MHz/DIV. in 1-2-5 sequence. When
IF bandwidth is set to AUTO. 3dB band-
width is automatically set in conjunction
with DISPERSION/DIV. switch settings
as follows

Table 2-1 Automatic Bandwidth Determination

[ DISPERSION/DIV. 3dB bandwidth

| 100MHz, 50MHz 300kHz

| 200MHzto SMHz 100kHz ‘
" 2MHzto 0.5MHz | 30kHz |
i 0.2MHz, 0.1MHz 10kHz i
[ ZERO 300kHz |

When DISPERSION/DIV. switch is set to
ZERO, the instrument operates as a tuned
receiver at the frequency indicated on
CENTER FREQUENCY. So, it can be
used to demondulate and to observe
modulated signals and also to monitor
single signal. '
BAND WIDTH switch

Forms coaxial switch together with DIS-
PERSION/DIV. and selects the IF band-
width that determines the resolution of
a spectrum analysis.

When set to AUTO. the optimum band-
width (3dB) for the scan width ac-
companied by DISPERSION/DIV. switch

is set automatically.

The IF bandwidth (6dB) can also be
independently set to 9kHz, 120kHz or
1.5MHz. The 9kHz and 120kHz band-
widths are used mainly for quasi peak
value measurement. :
CRT display

A square type cathode ray tube with P31
phosphor is used. The graticule on display
is vertical 8 divisions and horizontal 10
divisions.

PHONE connector

Receptacle for 8-ohm monitor garphone
(TR1619 ),






Fig. 2-2 Pane! Description (Front Panael}




REAR PANEL (Fig. 2-3)

@

v

AC power cable

The AC power cable to be connected to
AC line.

FUSE

Kept inside the hoider is a 0.5A slow
blow fuse for AC 100V line. To replace
the fuse, move the cap turning to the
direction as indicated by an arrow.

CAUTICN
Pull off the power cable from the AC
line receptacle when replacing the fuse.

GND terminal

When two-pin adapter is used, either the
lead wire from the adapter or this ground
terminal must be earthed.

POWER MODE switch

Selects the drive power source. Set it to
AC when the instrument is driven by
and AC power while to DC if driven by a
DC power with TR1927 Battery Pack.

Gl EXT. DC INPUT connector

TR1927 Battery Pack is connected here
for driving the instrument by DC power.

32 X-axis OUTPUT connector

This is the horizontal axis output con-
nector. The output is —5V to +5V approxi-
mately with the output impedance of
about 10k

@3 Y-axis OUTPUT connector

Vertical axis output connector. The output

is about OV at the bottom and about
+3.5V at the top of CRT display scale

with the output impedance of about 10k$:.

Fig. 2-3 Rear Panel Controls and Connectors




2-4 Basic Operations

This section describes the handling which
is basically required to operate the instru-
ment. It covers the way of zero frequency
adjustment and proceeds to level cali-
bration utilizing the CAL. OUT. signal.
This procedure is also applicable to check
whether the instrument is under proper
operation.

Refer to [Fig. 2-4] and proceed as follows:

(1) Make sure that AC power line voltage
is identical to that indicated on the rear
panel.

(2) Verify that POWER MODE switch on
the rear panel is set to AC and AC POWER
switch on the front is OFF. Then connect
power cable to AC power line.

(3) Preliminary set the front panel switches
and controls as follows:

INTENSITY ........... center position
FOCUS............... centeér position
SCAN MODE ....... e AUTO

DETECTIONMODE ........... MEAN
(VIDEO FIiLTER-OFF)
SCAN TIME (MANU. SCAN) ... ... 20ms

REFERENCE LEVEL ... INPUT LEVEL
10dB/DIV., 5DB/DIV.,

LINEAR ............... 10dB/DIV.
IFGAIN(B)............. 20dB, CAL.
RF.ATT.(dB) ................. 10dB
DISPERSION/DIV. ...... 100MHz/DIV.
BW.(Hz)6dB ................ AUTO
TUNING/PRESET or

TUNING/TV ............. TUNING
CENTER FREQUENCY ...... 000MHz

(4) Set AC POWER switch to ON. About
20 seconds later, a zero frequency trace
will appear on CRT display.

(5) If the trace fails to appear, increase the
brightness by turning INTENSITY control
clockwise. If the trace is too bright, adjust
INTENSITY control for optimum bright-
ness.

Fig. 2-4 Controls for Basic Operatior




CAUTION
Do not leave the trace on CRT display
in excessive brightness for long
duration as otherwise CRT may be
damaged.

(6) In case the trace is indistinct, adjust
FOCUS control. Unless brightness of
the trace is appropriate, it is difficult
to obtain a clear focus.

(7) When the trace is tilted relative to the
horizontal scale of the CRT display,
adjust TRACE ALIGN with a screw driver
to bring it correctly on the graticule line.
{Fig. 2-51

(8) Adjust TUNING control to correspond
zero frequency trace at the center of
CRT display. Adjust ZERO ADJ. to obtain
a reading of 000 on CENTER FRE-
QUENCY display.

(9) TUNING is effected by 2stage controls
of rough and fine. Inner FINE control
is a 3-tum fine adjustment with an
adjusting range of 10MHz or wider. There-
fore, it is convenient to use it when DIS-
PERSION/DIV. switch is below S00kHz/
DIV.

(10) Connect CAL. OUT. to INPUT using
the N-BNC adapter with BNC-BNC cable
MI-02 for TR4132. Use MO-15 cable
in the case of TR4132N. [Fig. 2-6]

(11) Verify that REFERENCE LEVEL displays
100dBu at this state.

(12) The level of 100MHz fundamental spec-
trum of CAL. signal is 80dBu. Therefore,
it is displayed at a point 20dB below
the top line (REF.) of CRT scale. [Fig. 2-7]
If not displayed at this position, adjust
IF GAIN (dB)-CAL. Spectra also appear
at left of the zero frequency spectrum,
but levels and frequencies of the spectra
are not accurately displayed.

(13) Rotate IF GAIN clockwise and verify
that the signal on CRT display goes upward
on 10dB step. At this time, the noise
level also increases. Verify that REFER-
ENCE LEVEL indicates increases on
10dB step.

(14) Rotate the inner (1dB) switch of IF GAIN
clockwise, and see that the signal on
CRT display goes upward in 1dB incre-
ments. If the inner 1dB switch of IF GAIN
is turned counter-clockwise, the signal
will goes downward in 1dB increments
and REFERENCE LEVEL display will
increase in 1dB increments.

- T r ™)
L 1 []
rr-Zero frequency @
TRACE ALIGN
N

Adjust with

sorewdriver
| L J \, w,

Fig. 2-5 Trace Align Adjustment




TR1613

N-BNC ADAPTER Q
(TR41320NLY) -
1 )
;

CABLE
Mt-02 TR4132
MO-15 TR4132N

Fig. 26 CAL. QUT. Signal connection

zero frequency

100dB—f =} 100MHz Fundamental
(REF.) - L1 CAL. signal
A+ L2002
— 2nd. harmonic CAL. signal

e

REFERENCE LEVEL

a8 8
Ty u dB”’"“I INPUT LEVEL

Fig. 2-7 CAL. Signal Spectrum display




(15) Turn RF. ATT. clockwise, and see that the
signal on CRT display goes downward
in 10dB increments with REFERENCE
LEVEL display increased in 10dB incre-
ments. If RF. ATT. is set to 0dB, the zero
frequency level on CRT may vary. How-
ever, the magnitude of the zero frequency
is not related to operation of the instru-
ment.

(16) Use DISPERSION/DIV. switch if intending
to expand and observe an arbitrary signal
spectrum. With BAND WIDTH switch set
to AUTO and positioning the spectrum
to be observed at the center of CRT
display by TUNING, turm DISPERSION/
DIV. switch clockwise. The spectrum will
be expanded. If the spectrum cannot be
observed appropriately on the CRT when
expanded, re-adjust TUNING for correct

position. [Fig. 2-9}

12008z 4
(REF) ! 1 1

J
REFERENCE LEVEL

IF GAIN 0dB

9005,&‘1’_
(REF.)

Fig. 2-8 Spectrum display by changing IF GAIN
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REFERENCE LEVEL

I

IF GAIN 30dB

the CRT display with the TUNING knob.

— } ]

e

100MHz
AUTO

DISPERSION/DV.
BAND WIDTH

Fig. 2.9 Expansion of an Arbitrary Spectrum
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2-5 Daily Calibration

It is recommended to carry out calibrations
on level and CRT display of the instrument
before entering into measurements.

2-5-1 Level Calibration
(1} Verify and reset the front panel controls

2-5-2 CRT Display Calibration

It is necessary to conduct calibration
by adjusting respective semifixed resistors
in case waveforms are distorted or in-
correct values are displayed. The semi-
fixed resistors have an access from the

as follows: holes on the left side of upper case by
RF.ATT. ... 10dB a screw driver. Use 3mm minus type
IFGAIN................ 20dB, CAL. driver for the adjustments.
TUNING/PRESET (TV}...... TUNING Calibration may be achieved at the
DISPERSION/DIV. ...... 50MHz/DIV. condition the temperature inside the
BW.{(Hz)6dB ............. .. AUTO instrument has become stable, so warm
10dB/D1V.,5dB/DIV., , up for more than 30 minutes is required.

LINEAR .............. 10dB/DIV. (1) Calibrating Trace Align
REFERENCE LEVEL .. INPUT LEVEL In the case the trace has tilted due to
SCANMODE ................ AUTO terrestrial magnetism or system of mag-
SCANTIME .................. 20ms netism, adjust TRACE ALIGN on the
DETECTIONMODE .......... MEAN front panel. [Fig. 2-5]

(VIDEO FILTER-OFF) (2) Calibrating Focus

CENTER FREQUENCY ..... 100MH:z If focus of the trace cannot be adjusted

by the front panel FOCUS
adjust ASTIG. on the left side.
(3) Calibrating Vertical-Axis Scale

(2) Connect CAL. OUT. signal to INPUT. control,

(3) Adjust CAL. control of IF GAIN to
obtain a CAL. OUT. 100MHz fundamental

signal level at 2 divisions (—20dB) below
the top line (REF.) of CRT scale. [Fig.
2-10}

(4) The instrument display is now calibrated
in dBu.

If the signal waveform on CRT display
does not vary on proper step when
RF. ATT., IF GAIN or input signal is
shifted by 10dB, adjust V.GAIN on
the left side.

Zero frequency

100MHz fundamental signal

Z

e

L

4
2DiV.

-100dB

I

o’

REFERENCE LEVEL
| Nnn

Fig. 2-10 dBU Calibration display
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(4)

(%)

(6

Calibrating Baseline
Set 1F GAIN to 0dB and 10dB/DIV.,

5dB/DIV., LINEAR selector to 10dB/DIV.

If the trace is deviated from the baseline,
adjust the left side V. POSI.

Calibrating Vertical-Axis REFERENCE
level .

Reset 104B/DIV., 5dB/DIV., LINEAR
selector from 10dB/DIV. to 5dB/DIV.
Adjust the left side V. REF. so that the
spectrum level at the top line (REF.)
of CRT display does not move, ‘
Calibrating Horizontal-Axis Position

Reset DISPERSION/DIV. from 100MHz/
DIV. to 0.1MHz/DIV. in sequence. If the
spectrum at the center of CRT display

moves, the left side H. POSL must be
adjusted in the following manner.

Firstly, set DISPERSION/DIV. to
0.1MHz/DIV. and correspond the spec-
trum to the center of CRT display by
TUNING. Next, reset DISPERSION/DIV.
to 100MHz/DIV. and adjust H. POSL. on
the left side to center the spectrum.

(7) Calibrating Horizontal-Axis Scale

When DISPERSION/DIV. is set to
100MHz/DIV., the horizontal axis scale
on CRT display must be 100MHz per
division. Adjust H. GAIN on the left
side as necessary. Use of the 100MHz
CAL. OUT. signal is convenient in this
adjustment.

ASTIG
GAIN
POSI.

o

-t~ H
H

F7
|
%

Fig. 2-11 CRT Display Calibration




2-6 Basic Applications
2-6-1 Level Measurement
(1) Connect unknown signal to INPUT.

and the value of the signal spectrum
reading from the CRT scale. For example,
assume that the spectrum level is set

connector. It is anticipated that Ist.
Mixer may be damaged or saturated if
the input level is in excess.

RF. ATT. is provided to prevent obstruc-
tion to proper measurement due to
lowered display level or harmonic dis-
tortion caused by damage or saturation
of the mixer for over-input. Therefore,
suggest to switch RF. ATT. sequentially
from higher value to a lower value when
the level of input signal is unknown.
A drop of the level due to saturation
is specified as gain compression which
is —1dB or less for a 100dBu input at
RF. ATT. being 0dB with the instru-
ment. When RF. ATT. is set to 0dB,
mismatching tends to cause too much
an error. Careful attention must be
given to the above if acurate level meas-
urement is desired.

(2) Adjust RF. ATT. and IF GAIN to match

the level of the signal spectrum to any
graticule line on CRT display (vertical
axis scale 0 to —80dB lines). The absolute
level of the top line (REF.) on CRT
display is indicated on REFERENCE
LEVEL display so the absolute level
(dBy) is the arithmetic sum of this yalue

by RF. ATT. and IF GAIN to —20dB
line which is 2 divisions below the top
line (REF.). If the value displayed on
 REFERENCE ™ LEVEL is 108dByu, the
absolute level will be 108dBu + (—20dB)
= 88dByu. [Fig. 2-12]

(3) If 10dB/DIV., 5dB/DIV., LINEAR verti-

cal axis switch is set to 5dB/DIV. with the
hope to make measurements by expand-
ing CRT scale, 1 division of the scale
becomes 5dB and CRT reading resolution
is two times enlarged when compared
with the case of 10dB/DIV. In this
instance, it is advised to carry out refer-
ence level calibration in paragraph 2-5-1
of this Manual prior to the measurements.
When the selector is set to LINEAR, the
CRT scale becomes linear display mode
with the absolute level of the top scale
line (REF.) being indicated on REFER-
ENCE LEVEL, and the level of the
bottom line is always OV.

At the switch set to LINEAR, the
REFERENCE LEVEL is dropped by
40dB and the display on CRT may
sometimes happen to disappear. It is
because of the internal provision to auto-
matically raise the gain by 40dB when

Unknown signal

|

108dB 1

_‘

98dB

88dBu
78dBu

68dB
58dB 1

48dB 1
38d8.

28dBu~

-

REFERENCE LEVEL

~ | dBu
168

Fig. 2-12 Absolute Level Measurement Display




the switch is set to LINEAR. Therefore,
it is necessary to adjust IF GAIN and
RF. ATT. when the display disappears
from the screen. The relation between
REFERENCE LEVEL display and
LINEAR scale is followed in [Table 2-2].
- An example is this. If REFERENCE
LEVEL display is assumed 98dBu, since
the bottom graticule level is 0V, 1 divi-
sion will become 10mV so that reading is
easy. :

Reference Level Display Linear Scale {
104 dBu 20mv/DIV.
98 dBu 10mVv/DIV.
84 dBu 2mvV/DIV.
78 dBu imV/DIV.
64 dBu 200 uV/DIV.
58 dBu 100 uv/DIV.
44 dBu 20 uV/DIV.
38 dBu 10 uV/DIV,

Table 2-2 Relation of REFERENCE LEVEL end LINEAR Scale

{(4) [Fig. A-24] may be conveniently used

when converting the dBu to other units.

2-6-2 Frequency Measurement

There are three methods to measure fre-
guency with Spectrum Analyzer as des-
cribed here. Refer to Paragraph 24 for

basic operation before proceeding to the

following operation.

e Set DISPERSION/DIV. to 100MHz/
DIV,

e Connect unknown signal to INPUT
with the accessory cable. In the case
the . level of the signal is unknown, set
RF. ATT. to 40dB first and then turn it
counter-clockwise (ATT. value de-
creases), while observing the spectrum
on CRT display, and set the level at
which observation of the waveform is
easiest.

{1) Absolute Value Measurement
a) Set DISPERSION/DIV. to IMHz and

rotate TUNING to center the zero fre-
quency spectrum on the CRT display.

b) Adjust ZERO ADJ. to obtain a value of
000 on the CENTER FREQUENCY
display.

c) Rotate TUNING to position the spec-
trum to be measured to the CENTER
of CRT display. The frequency of
unknown signal is now indicated on
CENTER FREQUENCY display. The
error is + 10MHz. [Fig. 2-13]

(2) Measurement relative to Zero Frequency
Connect unknown signal to INPUT and
set DISPERSION/DIV. to the maximum
value at which the zero frequency spect-
rum and the unknown signal can be ob-

CENTER FREQUENCY

16

-« Frequency at center of CRT display
MHz

Unknown signal
N

prm—

|

-« 1MHz

Fig. 2-13 Absolute Frequency Measurement Procedure




served simultaneously. Read the devia-
tion between these two spectra from the
CRT scale, and find the frequency of the
unknown signal by multiplying this value
by the setting of DISPERSION/DIV.
Measuring error is + 5% of measured value.
[Fig. 2-14}

(3) Measurement relative to Reference Signal

Apply a stable reference signal and un-
known signal to INPUT connector simul-
taneously, while set DISPERSION/DIV. to
the minimum value at which the two
spectra can be observed on CRT display.
Read the distance between two spectra
from CRT graticule, and calculate the
frequency in the following equation.

[Fig. 2-15]

Measured frequency = Reference signal
frequency (Hz) + Spectrum interval (DIV.)
x DISPERSION/DIV. setting

At the time the unknown signal is to the
right of the reference signal, let’s make it
plus in the above equation, and when it is
to the left make it minus. The accuracy
of DISPERSION/DIV. is *5%, so the
measurement error is less as the reference
signal and unknown signal frequencies are
closer.

The 100MHz CAL. OUT. signal contains
harmonics which can be conveniently
used as the reference signals.

Zero freguency

Unknown signal

) /
— 7
l«Z—1 6.3DIV.
I l /
Witz DISPERSION/DIV.
9MHz /DIV.
“ _J

Frequency =2MHz X 6.3DIV.=12.6MHz

Fig. 2-14 Measurament Relative to Zero Frequency

200MHz Reference signal

Unknown signal

/)

L]

Vi

0.5MHz

DISPERSION/DIV.

<7/ 5.5DIV.

0.5MHz /DIV.

r

.

—

Frequency =200MHz + (0.5MHz X 5.5DIV.) = 202.75MHz

Eig. 2-15 Measurement Relative to Reference Signal
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2-6-3 Spectrum Analysis

Perform level calibration in accordance
with Paragraph 2-5 before proceeding
spectrum analysis.

(1) The spectrum appearing at the center of

CRT display is the zero frequency when
CENTER FREQUENCY is set to 000 by
TUNING. If DISPERSION/DIV. is set
to 100MHz/DIV. for instance, the signal of
100MHz will appear one division away to
the right of zero frequency spectrum.
Spectra will also appear to the left of zero
frequency, but level and frequency of
these spectra are not accurately displayed.

(2) Connect unknown signal to INPUT. If

the level of the signal is unknown, set RF.
ATT. to 40dB. Then turn it counter-clock-
wise (ATT. value decreases) while observ-
ing the spectrum on CRT display. When
RF. ATT. is set to 0dB, reflection of the
input signal caused by mismatching may
sometimes produce much error of dis-
played level. ‘

(3) 1t is better to set DISPERSION/D1V, while

(4) When BAND WIDTH is set to AUTO, the

IF bandwidth is automatically selected to
the optimum bandwidth corresponding to
the setting of DISPERSION/DIV. as

shown below.

[IF Bandwidth | Average Noise |
DISPERS [ON/DIV.i {3dB) Level :
100MHz 1
50MHz 1 300kHz 20dBu
20MHz ! |
10MH:z 100kHz 15dBu
BMHz
2MHz |
1MHz 30kHz 30dBu |
0.5MHz
0.2MHz
0.1MHz 10kHz2 5dBu
L ZERO 300kHz 20dBu

Table 2-4 Automatic |F Bandwidth Selaction

The noise level depends on the IF band-
width. The above is the value when
VIDEO FILTER is set to 100Hz. When
measuring a low level signal, make the

rotating TUNING so that the spectrum DISPERSION/DIV. narrower selecting
remains at the center of CRT display. smaller value.
\
4 A
/ \
/ N\
<+ 100kHz 100kHz
BAND WIDTH 120kHz BAND WIDTH AUTO(10kHz)

DISPERSION/DIV.  0.1MHz /DIV.

Fig. 2-16 Separation of Signals of same Amplitude

DISPERSION/DIV.  0.IMHz /DIV.




(5) BAND WIDTH (IF bandwidth) determines

the frequency rtesolution. If the band-
width is 10kHz for instance, measurement
is not possible unless the difference be-
tween two signals is more than 10kHz as
shown in [Fig. 2-16]1. Furthermore, time
constant of the bandwidth becomes long-
er as IF bandwidth is narrower, so either
make scan rate slower or DISPERSION/
DIV. smaller. :

A provision is made to the instrument so
that optimum 3dB bandwidth is auto-
matically selected by DISPERSION/DIV.
when BAND WIDTH is set to AUTO, and
measurement is always possible at the
scan rate of 20 milliseconds. When 6dB
bandwidth is used, the bandwidth is not
selected automatically. So, the level of
the spectrum may drop as BAND WIDTH
is made narrower and DISPERSION/DIV.
wider. In this case, scan time must be
selected.

Frequency resolution is also determined
by selectivity of the filter. The selectivity

is specified by the ratio of 60dB and 3dB
(6dB) bandwidths. Therefore, good
selectivity means excellent ability to
discriminate signals of different ampli-
tudes.

The bandwidth selectivity of TR4132/
4132Nis 15 to 1. In this case, a frequen-
cy difference of 7.5 times or more of IF
bandwidth is necessary to completely
separate two signals in the amplitude dif-
ference of 60dB.

(6) Besides IF bandwidth selectivity, there is

sideband noise which is also related to the
ability to separate signals of different
amplitude and adjacent frequencies.
Sideband noise is the noise appearing at
the skirt of IF filter as shown in [Fig.
2-17] and affects the resolution when
observing signals of different amplitudes. -
The sideband noise of TR4132/4132N
is 70dB or greater below the peak of a car-
rier signal at 200kHz away from the cen-
ter of the carrier for 3dB IF bandwidth
setting of 10kHz.

1 T re-3dB B.W.
31
=
m
m o
S 8 . " 3dB BW. _ 1
o g Band width selectivity =————— — >——
~ “[ ity = 50dB BW. ~ 15
60dB B.W.
-l e
»l ++ 400kHz
Sideband noise

70dB or greater, 200kHz from
centerfrequency{3dB band width 10kHz)
«—— Average noise level
10kHz band width: 5dBu or less
30kHz band width:10dB or less
100kHz band width:15dBy or less
300kHz band width :20dB . or less

IF GAIN set to
10, 20 or 30dB

Fig. 2-17 Separation of Signals of Different Amplitude




(7

VIDEOQ FILTER of DETECTION MODE
May be utilized when observation of a
signal waveform at the skirt or improve-
ment of resolution at the bottom of the

waveform is desired. This is to insert a |

low pass filter into the section driving the
CRT, which averages the noise.

The bandwidth of such low pass filters
can be switched to 100kHz or 100Hz, but
the bandwidth of 1/30 or less of the IF
bandwidth is suitable for effective averag-
ing. At this time, the level may happen to
drop because of the time constant of the
low pass filter. In such an occasion, set
SCAN MODE to MANU, or make the scan
rate slower with SCAN TIME control.
This will improve the S/N by about 10dB
as shown in [Fig. 2-18].
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2-6-4 Harmonic Distortion Measurement

Harmonic distortion is measured in the
same manner as level measurement de-
scribed in Paragraph 2-6-1 and frequency
measurement in Paragraph 2-6-2. In
harmonic distortion measurement special
care must be given to the harmonic distor-
tion generated at the Mixer inside of the
instrument [Fig. 2-19].

As shown in [Fig. 2-20], the second har-
monic distortion, when 80dBu signal is
applied to the mixer, is —70dB, that is,

10dBu. It changes 20dB as the level of

the mixer input is changed 10dB.
Therefore, in the case of measuring sec-
ond harmonic of 60dB below the signal,
RF. ATT. must be adjusted to obtain a
mixer input level in the range of 70dBu to
90dBu. The input level at which this
instrument imeasures second harmonic
distortion below 70dB is indicated just for
guidance as NON-DISTORTION INPUT
LEVEL (dBy) at outer indication roll of
RF. ATT. on the front panel. When meas-
uring low distortion signals, use of a rejec-
tion filter (high pass filter or band rejec-
tion filter) for the fundamental wave is
effective. The dynamic range in the meas-
urement can be widened equivalently
resulting distortion measurement range
enlarged by inserting such a filter be-
tween the unknown signal and INPUTcon-
nector of the instrument. In measuring a
fundamental signal in 120dBu with se-
cond harmonic in —100dB (that is 20dBg),
for example, a notch filter giving 40dB to
the fundamental frequency is convenient-
ly inserted. This gets the level of the
fundamental signal down by 80dBy, and
permits measurement of second harmonic
up to 10dBu or more relative to the input
of 80dBu as seen in [Fig. 2-21]. There-
fore, second harmonic of 20dBy can be
measured.

\nput connector

Mixer input

@r——» RF ATT. i MIXER b Mixer

output

SWEEP
GENERATOR

Fig. 2-18 Effect of VIDEO FILTER

Fig. 2-19 Mixer Input
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2-6-5

Field Strength Measurement

When measuring the field strength Ex
(dBp/m) with an antenna connected to
the analyzer, the relation between the Ex
and the input terminal voltage ex dis-
played in the analyzer is given by the
following equation. .

Ex=(ex+6)+La-He+Ba=ex+K

"K=6+La-He+Ba

Where, He (dB): Effective length of
antenna

Cable loss

Balun loss
Compensation

coefficient

La (dB):
Ba (dB):
K (dB):

When the REFERENCE LEVEL selector
is switched to the ANTENNA-A position,
the field strength Ex (dBu/m) on the CRT
reference level (top graticule line), whose
frequency being displayed on CENTER
FREQUENCY, is automatically compen-
sated with the coefficient K for the half-
wave dipole antenna to be indicated on
the REFERENCE LEVEL display.
Likewise, when switched to the ANTEN-
NA-B position, a value which has been
compensated automatically with the wide-
band logarithm periodic antenna com-
pensation coefficient will be displayed,
thereby enabling direct reading of the
field strength.

—————————

14 wavelength dipole antenna

A7

Ex

il

® *©
©® ©

INPUT
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TO@ @@j

Zor) 8 e

Fig. 2-22 Field Strength Measurement Setup




In addition. also note that in this ANTEN-
NA-B position, when special specifications
apply for antenna gain, the analyzer will
adjust to these specifications. In all cases,
cable loss La from the antenna to the
analyzer includes 5D 2W, 10 m loss, so if
any other cable is used, error will be
introduced. This factor must be remem-
bered especially when long cables are
used resulting in considerable cable loss.
Proceed the actual measurement as
follows.

(1) Calibrate the level [See Para 2-6-1] and
frequency [See Para 2-6-2].

(2) Connect the antenna to INPUT and set
REFERENCE LEVEL to ANTENNA-A
or B depending on the antenna used.
[Fig. 2-22]

(3) Select DISPERSION/DIV. to see the

spectrum easiest.

(4) Center the signal to be measured on

the CRT display by TUNING.

(5) The field strength (dBu/m) with the

antenna coefficient compensated for
the frequency at the center of CRT
display can now be observed below
the reference line and is indicated on
REFERENCE LEVEL display.[Fig. 2-23]
The compensation coefficients for a hatf-
wave dipole antenna ( TR1722) and a
wideband logarithm periodic antenna
( TR1711 ) are shown in Fig. 2-24.

CENTER FREQUENCY

2c |
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s

Ll

79dBu/m—f ¢
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»

Ex=69dBu/m

REFERENCE LEVEL

Fig. 2-23 Field Strength display

dBn 4
=
! 9 dBulm—l%

2—-19



32

30

28

26

24

22

20

18

16

14

K (dB)

12

10

-4

/
4
7
4
i
oo
I‘ [’
fl 4
£ 1’
Il r
' ;’
14
/
rd 1’

TR4132N ;7 / /
N L7

Fi I.
TR4132 s

s
4
i 7
t| s
YRV
7
;7
;o
A
s
i ri
7 7
I
rog
;s
A,
yi L
20 40 60 80 100 200 400 600 800 1000 (M)

——~== 14 wavelength dipole antenna
— Wideband log periodic antenna

Fig. 2-24 Antenna Coefficient Compensation



2-6-6 Noise Field Strength (quasi peak value)

Measurement with Dipole Antenna

As DETECTION MODE is set to Q.P.,
the quasi peak value is displayed on
CRT display. Measurement of quasi
peak value is based on C.I.S.P.R. Comite
Intemational - Spécial des Perturbations
Radioelectriques) standards. The detec-
tion constant is automatically set when
6dB IF bandwidth is set to either 9kHz
or 120kHz according to the frequency
measurement range as menfioned in
[Table 2-4] below.

Frequency Measurement Range

150kHz e 30MH:z i 25MHz 10 1000MHz

IF Bandwidth 648! 9kHz 120kHz
| Detection time Charge Ims =20 ims =20
1 Constant Discharge 160ms = 20" 550ms =20

Table 2-4 Automatic Setting of Detection Constant with

TR4132/4132N

Since the response to fluctuation of level
is arranged slow in quasi peak value
measurement, it is suggested to make
the scan time very slow or effect the
measurement by manual operation or
setting DISPERSION/DIV. to ZERO.

The quasi peak detection circuit has
a dynamic range of 40dB, and 10dB/D1V.,
5dB/DIV., . LINEAR selector is set to
5dB/DIV.

In noise field strength (quasi peak vaiue)
measurement, first carry out calibration
of level and frequency and then proceed
the following operation.

(1) Set the front panel controls as follows:

RF.ATT. ... ... it 40dB
IFGAIN...................... 0dB
DISPERSION/DIV.. .. ... 100MHz/DIV.
BW.(Hz)6dB ......... 1.5MHz (6dB)
TUNING/PRESET(or TV} .... TUNING
DETECTIONMODE .......... MEAN
(VIDEO FILTER-OFF)
SCANMODE ................ AUTO
REFERENCE LEVEL ... ANTENNA-A
10 dB/DIV. 5dB/DIV.,
LINEAR.............. 10dB/DIV.

(2) Connect the dipole antenna to INPUT.

A spectrum appears on CRT display.

Adjust RE. ATT. so that the peak value
of this spectrum becomes highest but
does not exceed 1 division (—10dB)
below the top line {(REF.) of CRT grati-

" cule (to prevent mixer gain compression).

+20
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=Bang width GkHz
I3 Ml b 1l
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=10 : 7
4 : ;
3 + T
g0 + =S T =
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% —30 ?z —+ . ;
fal + T T
t :
—40 — M ; 1
i
—-50
?
1 10 100 1.000 10,000 100,000

Input pulse repetition frequency(Hz)

Fig. 2-25 Detection Characteristics for Repetitive Frequency




(3) Then adjust IF GAIN to make the level
of the spectrum highest but still not
exceeding the top graticule line of CRT
(to prevent overload of IF section).

(4) Rotate TUNING to center the signal
so that CENTER FREQUENCY indicates
the frequency to be measured.

(5) Set DISPERSION/DIV. to ZERO or SCAN
MODE to MANU. When SCAN MODE is
set to MANU, adjust MANUAL SCAN
contro! to position the bright spot to the
center of CRT display. As automatic
Calibration of the antenna level for the
frequency at the center of CRT display
is performed in the same manner as
for field strength measurement, the
level can be directly read by this pro-
cedure.

(6) Next, reset the controls as follows:
BW.(Hz)6dB ....... 9kHz or 120kHz

(Selected according
to frequency)
DETECTIONMODE ............ Q.P.
10dB/DIV., 5dB/DIV.,
LINEAR ............... 5dB/DIV.

Note: As DETECTION MODE is set to Q.P., indi-
cation of REFERENCE LEVEL goes down
by 40dB and for this, it sometimes happen
that the dispiay on CRT diseppears. This
is because the gain is automatically raised
by 40dB inside of the instrument. Accordingly,
IF GAIN and RF. ATT must be readjust to
bring back the display in such an event.

(7) The level displayed on the CRT is the
noise field strength of the signal under
measurement.

(8) Read the level as follows:

Noise field strength (dBu/m)
= REFERENCE LEVEL display (dByu/m}
+ CRT display (dB)
[Fig. 2-26] shows the display when
DISPERSION/DIV. is set to ZEROQ. Only
a bright spot appears when SCAN MODE
is set to MANU.
REFERENCE LEVEL display: 79dBu/m
CRT display: 5dB x4 DIV. = —204B
Therefore,
Noise field strength
=79 (dBg/m) + (—20dB) = 59 (dBu/m)

At zero scan

¥

5dB

7

REFERENCE LEVEL

- Q By 1H

i 3 | dBu/m ]

Fig. 2-26 Noise Field Strangth Measurement Procedure




2-6-7 Digital Memory Measurement

The accessory TR1604 Digital Memory
has been designed for combined use with
the TR4132/4132N spectrum analyzers,
storing the CRT display spectrum data in
digital form in a storage memory, thereby
obtaining a picture of greater stability.
With 2 channels in the memory, display
functions include [A} that displays 1
channel data and [A/B] that fixes 1 chan-
nel data and displays successively the
other channel’s data. '

Although it is quite difficult to get an idea
of the overall waveform during high reso-
lution measurements due to the much
slower sweep rate, linking up to the TR
1604 set to [A] enables still pictures to
be observed until the next inputis applied,
thereby making very accurate measure-
ments much easier to perform. Further-
more, when , performing comparative
measurements with reference signals, and
when measuring field strength with a high
level of external noise, using the TR
1604 in the [A/B] position will enable
measurements to be performed much
more quickly.

Specifications

Memory: X axis 9 bits, 512 points
Y axis 8 bits, 256 points

Write time: 20 ms to 10s depending

on theTR4132/4132N
scanning time setting
Display time: Approx. 4 ms, fullscale
repetition
Sampling error: Y axis 2.5% max.
Storage function: Memory contents stored
by setting the TR4132/
4132N scanning mode
to MANUAL
Display function: A--display of memory
A contents
A/B—display of mem-
ory A and B contents
Operating temperature: 0°C to +40°C
Storage temperature: -25°C to +70°C
Power supply:  Supplied byTR4132/
4132N
Power consumption:  Approx. 25 VA
Warm-up time: Approx. 30min.
Dimensions: Approx: 290(W) x 40(H)
x 390 (D) mm

2. Panel Controls

(See Fig. 2-27)

(1) MEMORY ON/OFF switch

Memory function is activated in the ON
position, while TR4132/4132N func-
tions are activated in the OFF position.

(2) A and A/B switches

Memory A contents are displayed when
set to A. And if the TR4132/4132N
scanning mode is.set to MANUAL, the
memory contents will be fixed.

When set to A/B, memory A and memory
B are displayed. In this case, the contents
of memory A is fixed, and the memory B
contents will be displayed depending on
the input. If the TR4132/4132N scan-
ning mode is set to MANUAL, however,
the memory A and B contents will simply
be fixed.

(3) FUSE holder

This holder contains a 0.20 A (0.10 A for
AC 220V) fuse. If the fuse needs to be
replaced, turn the holder cap in the direc-
tion of the arrow to remove the cap.

Preliminary Precautions

When TR4132/4132N SCAN MODE is
set to SINGLE, only a single sweep oper-
ation will be performed. For another
single sweep to be performed, it will be
necessary to press the start button twice.
Since TR1604 and TR4132/4132N are
connected internally, refrain from re-
moving the TR1604 from the TR4132
/4132N.

4. Basic Operation Procedure
(1) Turn theTR4132/4132N POWER switch

ON*.

NOTE

When switching the TR4132/4132N
POWER ON. the A, A/B selector must
be started with A.

(2) Switch the TR1604 Digital Memory

control ON, and set the A, A/B selector to
A. Input signals will be accepted and dis-
played successively on the CRT screen.

(3) The sweep mode may be stopped by

switching the TR4132/4132N SCAN
MODE control to MANUAL, resulting in

2—23
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the memory contents being fixed. The
signal waveform shown on the CRT dis-
. play will be held at the status achieved
when MANUAL was set.

(4) For comparison measurements, switch the

A, A/B selector to A/B. In this case, the
contents in memory A at the time of
switching will be fixed and displayed on
the CRT. At the same time; input data
will be supplied successively to the other
memory (memory B), and the contents
also displayed.

(5) If the TR4132/4132N SCAN MODE

control is then set to MANUAL without
changing any of the other settings, the
sweep action will be stopped, and the A/B
memory contents fixed. The signal wave-
forms shown on the CRT display will be
the waveforms at the time that MANUAL
was set.

When the TR1927 battery pack is used,
unplug the TR4132/4132N power cable
from the receptacle. Power will subse-
guently be tumed on and off at the
TR1927

5. CRT Display Calibration

For calibration procedures with MEM-
ORY switched OFF, refer to section
7.5-2. With MEMORY switched ON,
however, first refer to section 2-5-2 again,
and then proceed with the additional
calibrations described below.

(1) Vertical scale calibration

If the CRT display signal waveform fails
to vary by the normal amount when the
TR4132/4132N RF ATT., IF GAIN or
input signal is changed by 10 dB, calib-
rate the.scale by adjusting with control
(@) (Y GAIN) shown in Fig. 2-28.

(2) Base line calibration

Set the TR4132/4132N IF GAIN to
0 dB, and set the 10dB/DIV., 5 dB/CIV.
and LINEAR vertical axis selectors to
10 dB/DIV,

If the base line is not on the horizontal
graticule line, correct it by using the
control @ (Y POSI.) also shown in
Fig. 2-28. :

(3) Horizontal axis position calibration

Set the TR4132/4132N DISPERSION/

51| © [©99599]

F:i. 2-28 CRT Displav Calibrations
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DIV. control to 100MHz/DIV., and.
position the signal waveform in the center
of the CRT screen with MEMORY OFF.
Next switch MEMORY ON, and check
that the CRT display signal waveform
does not move. If it does move, adjust
control (3) (X POSI.) shown in Fig. 2-28
until no further movement is detected.

(4) Horizontal scale calibration

6.

@

Calibrate the horizontal scale on the CRT
screen to 100 MHz per scale division with
the DISPERSION/DIV. control in the
100 MHz/DIV. position, using control (4)
(X GAIN) shown in Fig. 2-28.

For this calibration, it is convenient to
use the hammonics "of the TR4132/

4132N 100 MHz CAL. OUT. signal.

TR1604 Operation

Refer to the TR1604 Digital Memory
Block Diagram shown in Fig. 2-29.
Timing generator

Generation of the timing signals for con-

() A and B memory
Includes 2 pages composed of 256 points
on the vertical axis and 512 points on the
horizontal axis per page.
A/B converter (Y stage)
Sampling of vertical axis analog signals,
and conversion to digital signals.
D/A converter
Conversion of vertical axis memory con-
tents to analog signals, and output to the
vertical axis of the CRT screen.
A/D converter (X stage)
Conversion of horizontal analog signals to
digital signals.
Ramp generator
Generation of approx. 4ms ramp wave-
forms for output to the horizontal axis of
the CRT screen.
(7) Counter
In addition to counting from point 1 to
point 512 of the memory (2), the counter
also supplies the CRT display blanking

trol of the various stages. signal.
MEMORY
TR4132 o ON 'OFF switch FA D D0 A Y OUTPUT
DETECTOR o YIN CONVERTER CONVERTER {CRT vertical
SECTION > axis signal)
TR4132
RAMP
SECTION -o\
C B
TTIMING @AB i
GENERATOR MEMORY |
TRat132 [ i
CAT i
DRIVER i
|
&A D |
X IN | CONVERTER !
Z |
COUNTER Z OUTPUT :
{CRT bianking signal}
TR4132
L cAT ERAMP X QUTPUT
GENERATOR (CRT horizontal
axis signal}

Fig. 2-29 TR1604 Block Diagram
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SECTION 3
PERFORMANCE CHECK

Description

This section outlines performance check
procedures for TR4132 or TR4132N
Spectrum Analyzer.

Preparations and Precautions for use

3-2-1 Equipment and Tools

The equipment selected must have equiva-
lent or better performance ratings than
those listed in [Table 3-1].

Table 3-2 Tools for Performance Check

Item Stock No.|  Remarks
BNC-BNC Cable MI-02  ifor TR4132)
BNC-BNC Cable MO-15 iifor TR4132N)

| BNC-SMA Cable . MC-37 |
| BNC-UM Cable ; MC-36 |
1 N(J}-BNC(P) Adapter ; US-349/U

| N{P}-BNC{J) Adapter | TR1613! JUG-201A/U

: | for TR4132)

UM{J)-UM{J} Adapter |

i UM-QA-JJ

Adjusting Plain Board | CZ570

22-pin double

Note:

See Section 7 for deraile

Table 3-1 Equipment for Performance Check

3-2-2 General Precautions

(1) The instrument must be operated on
AC 100V (or as specified among 100V,
120V, 200V and 240V) + 10%, 50/60Hz.

(2) Ensure the AC POWER switch is set to
OFF before connecting the power cable.

(3) Power cable
The power cable has 3-pin type plug of
which the round pin in the center is
for grounding. In the case of using an
adapter for 2-pin connection, either
the wire from the adapter or the ground
terminal GND on the rear panel of the
instrument must be earthed to the
ground.

(4) Because the instrument is not fan-cooled,
ensure proper environmental ventilation is
procided, no other equipment is placed
directly adjacent to it, and do not turn
the instrument on its side.

(5) The operating temperature specification
for the instrument is 0°C to +40°C with
a humidity of less than 80%.

Equipment

Performance ratings

Recommendation

{1) Signa! Generator

Frequency: 1MHz to 500MHz

QOutput level: 1172dByu {5082)

Output impedance: 5082

Output level flatness: Within +0.5dB

Frequency accuracy: Within £1%

Noise sideband: —140dB away from 200kMz carrier

(2) Frequency Counter Frequency: 10Hz to 100MHz ADVANTEST
Sensitivity: 10mVrms TR5122G
Stability: 5x 10-8/day

{3} High Frequency Power Frequency: 100kHz to 1500MHz2 Boonton 41A

Meter

Sensitivity: —30dBm to +20dBm
Accuracy: *0.5dB

(4) Attenuator

Frequency: DC to 500MHz
Attenuation: 0 to B0dB on 10dB step
Accuracy: +1.6dB

{56} Low Distortion Qscillator

Frequency: 10, 20, 30, 50, 70, 100, 150, 200 & 250MHz

Output: 100dBy (5082}
Harmonic distortion: below —80dB




(6) A warm up for about 30 minutes is re-
quired before the performance check.

3-3 Performance Check using the CAL. OUT.
Signal

This section outlines performance check
procedures of instrument using calibration
output provided on the front panel of the
instrument.

3-3-1 Preliminary Settings _

(1) Set the POWER MODE switch on the
rear panel to AC with the POWER
switch on the front panel set to OFF.

(2) Connect the power cable to the AC
power source with the specified voltage.

(3) Set the control knobs and switches on the
front panel as follows:

INTENSITY ... .. center

FOCUS . ... ... .. . e, center

SCANMODE ................ AUTO

DETECTION MODE ... MEAN (VIDEO
FILTER-OFF)

SCAN TIME

(MANUALSCAN) ............. 20ms

REFERENCE LEVEL .. INPUT LEVEL
10dB/DIV., 5dB/DIV,,

(4) Set AC POWER to ON and REFERENCE
LEVEL and CENTER FREQUENCY
LEDs will light.. Turn TUNING to set
CENTER FREQUENCY at {44 MHz,
while REFERENCE LEVEL indicates
{ 1l dByu.

* If abnormal, refer to chart 7 of Section 6 Trouble

Shooting. .

About 10 seconds after setting AC POW-
ER to ON, a zero frequency trace appears
on the CRT display. If the trace does not
appear, turn INTENSITY clockwise.

(3)

_CAUTION

Do not keep INTENSITY fully clockwise
* for a long period of time to avoid damag- .
ing the CRT.

—

*If abnormal, refer to Chart 1 of Section 6 Trouble
Shooting.

(6) Tum FOCUS until a sharp trace is ob-
tained. A sharp focus may be difficult if
the trace is too bright. In this case, adjust
the INTENSITY as required.

(7) If the trace is tilted relative to the vertical
graticule line of the CRT, adjust TRACE

LINEAR ................ 10dB/DIV. ALIGN with a screwdriver to bring it
IFGAIN({B}............. 0dB, CAL. correctly along the graticule. [Fig. 3-1]
RF.ATT.(dB) ............... .. 0dB (8) Using the N-BNC conversion adapter
DISPERSION/DIV. ......... 100MHz (JUG-201A/U or TR1613) with the
BW.{Hz}6dB ....,.......... AUTO BNC-BNC cable (MI-02), connect CAL.
TUNING/PRESET .......... TUNING OUT_ on the front pa_nel to INPUT
(TUNING/TV forTR4132N) connector. For TR4132N, use MO-15
Zero freguency
- - \
- . N
il [
TRACE ALIGN
e
Adjust with
screwdriver i
]
L . L :

Fig. 3-1 TRACE ALIGN Adjustment




Input cable. Refer to Fig. 3-2 for the

. (10) Run the instrument in this condition
connection. for about 30 minutes.

(9) At this time the CRT display is as shown
in [Fig. 3-3].

f
o —|P
EMles
; —— ) e
— [WTCAL.qLT.
h — © ] =8 L] 3
— /
TR1613
I:aih;(tlesonversion E

{ TR4132 ONLY)

Cable
Mi-02 TR4132
MO-15 TR4132N |L_J

Fig. 3-2 CAL. OUT. Signal Connection

CENTER FREQUENCY

I NN
Lo | MHz
f N
2ero frequency (Local feed throughl
100MHz Fundamental CAL. signal
W/ 200MHz 2nd. harmonic CAL. signal

REFERENCE LEVEL

T 1 ] d8u  VERINPUT LEVEL
i 14 d8usm-

Fig. 3-3 CAL. OUT. Signal Spectrum




3-3-2 Frequency Display Accuracy Check
Specification: Within + 10MHz
(1) Reset specific controls from the initial
settings (Para 3-3-1<(3) ) as follows:

SCANTIME .......... White-line at 12
o’clock position

IFGAIN . ........ .. 20dB
DISPERSION/DIV. ....... SMHz/DIV.

(2) To eliminate hysteresis, return

DISPERSION/DIV. switch to 100MHz/
DIV. and reset it to SMHz/DIV.

(3) Correspond the signal by TUNING to
CENTER marked line of the CRT.

(4) Adjust ZERO ADJ. semifixed register,
so that CENTER FREQUENCY displays
N MHz.

(5) Turn TUNING clockwise and read CEN-
TER FREQUENCY when the 100MHz
CAL. signal and its harmonics are dis-
played at the CRT center. Observe that
the error to 100 x N (MHz) (where N=}
to 10) of the display is whithin + 10MHz.

(6) Then, return TUNING counter-clockwise,
and read the error respectively in the same
manner as in (5) above and observe the
error within + 10MHz here again.

* If abnormal, refer to Chart 7 of Section 6 Trouble
Shooting.

3-3-3 Scan Linearity Check
Specification: Within t 5%
(1) Reset specific controls from the initial
settings (Para 3-3-143) ) as follows:

SCANTIME .......... White-line at 12

o’clock position
IFGAIN . . ... .. - 204B
DISPERSION/DIV. ...... 20MHz/DIV.

(2) Adjust TUNING to correspond the zero
frequency signal (Local feed through)
on the third vertical line at the left of the
CRT display. [Fig. 3-4]}

(3) Observe that the deviation of 100MHz
CAL. signal to the fourth vertical line
from the right is within % 0.25 divisions.

(4) Turn TUNING to correspond 100MHz
CAL. signal to the third vertical line from
the left and observe the error of 200MHz
harmonic signal to the fourth vertical line-
from the right.

(5) Likewise, proceed to check the linearity
for 900MHz to 1000MHz.

* |If abnormal, refer to Chart 7 of Section 6 Trouble
Shooting.

CENTER FREQUENCY

Zero Frequency
{Local feed through} ———
-

-
0 U | MHz
\
100MHz CAL. signal
REFERENCE LEVEL
—Y dbu A INPUT LEVEL
L
30 ] Eerma

Fig. 3-4 Scan Linsarity Check Procedure.




3-34 REFERENCE LEVEL Display Check

(1) Set RF. ATT. to 40dB and IF GAIN to
0dB CAL. REFERENCE LEVEL will
now display ¢3¢ dBu.

(2) As RF. ATT. is switched counter-clock-
wise step by step, the display moves
downward by every 10dB. When RF.
ATT. is 0dB, REFERENCE LEVEL wili
indicate { {{{ dBu.

(3) If switching IF GAIN clockwise from
0dB to 10dB, 20dB and 30dB in sequence,

the display changes to { {ii {00 a5 A0

respectively.

(4) When the 1dB-step switch of IF GAIN
(Inner switch) is turned counter-clockwise
from CAL. in 1dB sequence, the reading
of REFERENCE LEVEL goes up by
every 1dB, while it goes downward

by every 1dB when turned clockwise.

aE e c:_: [ M n T T
LY N ] A JOLE, 62,

o0, 0x,
C.C.W. CAL.——c.w.

{5) Adjust TUNING so CENTER FREQUEN-
CY displaysJ7MHz.("{7MHz in the case
of TR4132N).

(6) Reset REFERENCE LEVEL selector
from INPUT LEVEL tc ANTENNA-A,
and observe that the reading of REF-
ERENCE LEVEL does not change.

{(7) When the center frequency is set to
1000MHz by TUNING, the REFERENCE
ILLEVEL display for ANTENNA-A in-
creases by 31+ 1dB in comparison with
the INPUT LEVEL. (An increase of 29z
1dB in the case of TR4132N)

(8) At ANTENNA-B, REFERENCE LEVEL
always displays 5dB less than ANTENNA-
A.

(9) If the vertical division selector is switched
to LINEAR either from 10dB/DIV. or
5dB/DIV., the reading of REFERENCE
LEVEL decreases by 40dB.

(10) Return of the vertical division selector
gither to 10dB/DIV. or 5dB/DIV. from
LINEAR, and switching DETECTION
MODE selector from MEAN to Q.P.
REFERENCE LEVEL will indicate a
decrease of 40dB like (9) above.

* If abnormal, refer to Chart 7 of Section 6 Trouble
Shooting.

3-3-5 Vertical Axis Check
Specification: CRT LOG. scale accuracy
within # 1dB on 10dB display, £ 1.5dB/
404B, + 2dB/80dB
(1) Reset specific controls from the initial
settings (Para 3-3-1(3) ) as follows:

CENTER FREQUENCY ..... 100MHz
IFGAIN ............ ... ..., 30dB
DISPERSION/DIV. ....... 5MHz/DIV.

(2) Adjust IF GAIN-CAL. to correspond to
the peak of 100MHz CAL. signal to the
horizontal top line. [Fig. 3-5]

CENTER FREQUENCY
Im
10O | MHz

— f/ ~ Correspond
to the top line
{
_ J
REFERENCE
Cr iy | d8u
O dBu /m-lm

Fig. 3-6 Vertical Axis Check Procedure

(3) When RF. ATT. is switched clockwise,
step by step or IF GAIN is switched
counter-clockwise, the signal level is
within + 1dB on a 10dB-variation, within
+1.5dB on a 40dB-variation and within

+ 2dB on a 70dB-variation.
* If abnormal, refer to Chart 4, 5 and 6 of Section 6
Trouble Shooting.



3-3-6 Bandwidth Accuracy Check
Specification: Within *+ 20%
(1) Reset specific controls from the initial
settings (Para 3-3-1«3) ) as follows:

CENTER FREQUENCY ..... 100MH:z
10dB/D1V., 5dB/DI1V.,

LENEAR ................ 5dB/DIV.
IFGAIN ................. 10dB, 6dB
DISPERSION/DIV. ..... 0.5MHz/DIV.
BW.&dB .................. 1.5MHz

(2) Adjust IF GAIN-CAL. so that the signat
peak is at 6dB (1.2 divisions) above the

horizontal center line of the CRT display.
[Fig. 3-6]

(3) Check that the bandwidth (6dB band-
width) across the horizontal center line
is between 1.2MHz and 1.8MHz.

(4) Reset B.W. to 120kHz and DISPERSION/
DIV. to 0.IMHz/DIV.

(5) Check in the same manner as (3) above
that the bandwidth at 6dB below the
peak is between 96kHz and 144kHz.

*[f abnormal, refer to Chart 4 of Section 6 Trouble
Shooting.

CENTER FREQUENCY
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3.3-7 Bandwidth Selectivity Check
Specification: 60dB/3dB (6dB)
resolution bandwidth ratio < 15:1
(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:

CENTER FREQUENCY ..... 100MHz
IFGAIN..................... 30dB
DISPERSION/DIV. ..... 0.1MHz/DIV.

(2) Turn TUNING to center the signal on
the CRT display.

(3) Adjust IF GAIN-CAL. to correspond the
peak of 100MHz CAL. signal exactly to
the horizontal top scale. [Fig. 3-7]

{(4) Check that the bandwidth at 60dB below
the signal peak is less than 0.15MHz.

_ *If abnormai, refer to Chart 4 of Section 6 Trouble
Shooting.

Fig. 3-6 Bandwidth Accuracy Check Procedure

[ )
60d8
3
_ J
REFERENCE LEVEL
o | A
121 | d8u/m-§
L— Fig. 3-7 Bandwidth Selectivity Check Procedure —————




3-3-8 Bandwidth Switching Level Error Check (2) Paying attention to the level of CAL.

Specification: Within z 1dB

(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:
CENTER FREQUENCY ..... 100MHz
SCANTIME .......... White-line at 12

o’clock position

10dB/DIV., 5dB/DIV.,
LINEAR ................. 5dB/DIV.

signal on the CRT display, switch DIS-
PERSION/DIV. from 100MHz/DIV. to
0.1MHz/DIV. Adjust TUNING if the
display does not stay in the center.
Switch BW. from AUTO to 9kHz,

. 120kHz and 1.5MHz in sequence, and

check that variation of the CAL. signal
level on the CRT display is within £1dB.

*If abnormal, refer to Chart 4 of Section 6 Trouble
Shooting.

CENTER FREQUENCY
I
ju U MH:z

— \
\, J
REFERENCE LEVEL
TalalLil

Fig. 3-8 Bandwidth Switching Error Check Procedure

— NPUT LEVEL
[N dBu/m_:E 5dB / DIV,




3-3-9 Average Noise Level Check
Specification: Below 5dBu (at IF Bandwidth
10kHz, Video filter 100Hz)
(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:
“BFGAIN .. ... 30dB
- DISPERSION/DIV. ..... 100MHz/DIV.
(2) Adjust IF GAIN-CAL. to correspond
the peak of 100MHz CAL. signal to the
horizontal top line. [Fig. 3-9]

(3) Set IF GAIN inner switch (1dB-step) to
+5dB (when REFERENCE LEVEL will
read (5dBu). .

(4) Position the whiteline of SCAN TIME
at 11 o’clock position.

(5) Set DISPERSION/DIV. to 0.1MHz/DIV.
and VIDEQO FILTER to 100Hz respec-
tively.

(6) Check that the noise level is below 5dBu.
[Fig. 3-10]

*|{ abnormal, refer to Chart 4 and 5 of Section 6
Trouble Shooting.

CENTER FREQUENCY

1
{00 | MKz

[ — Correspond to
the top line

o

REFERENCE LEVEL

i L | dBusm-}

3-3-10 Residual Spurious Response Check

Specification: Less than 20dBu (at no input
and RF. ATT. 0dB)
(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:

SCANTIME ......... White line at 11
o’clock position
IFGAIN .. ................ ... 30dB
VIDEOFILTER ... ........... 10kH:z
DISPERSION/DIV. ...... 20MHz/DIV.

(2) Disconnect INPUT from CAL.OUT.

(3) Turn TUNING from the full counter-
clockwise position to 1000MHz slowly
and check that the response is below
20dBu. [Fig. 3-11]

o | dBu -lﬂmrrmﬂmaa/mv.

Fig. 3-9 Average Noise Level Check Procedure — Fig. 3-10 Average Noise Level Check Display
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Fig. 3-11 Residual Spurious Response
Check Procedure



3-4 Performance Tests with External Equip-
ment
This section describes the procedure to
check main performance of the instru-
ment by connecting various measuring
equipment. Refer to Para 3-2 as regards
the equipment to be utilized and for the
test precautions.

34-1 CAL. OUT. Frequency Accuracy

Specification: 80dBu +0.5dB

Equipment used: Frequency Counter

(1) Connect CAL. OUT. of the instrument
to the input of the Frequency Counter.
[Fig. 3-12]

(2) Check that the counter reading is between
99.8MHz and 100.2MHz.

TR4132 SPECTRUM ANALYZER

FREQUENCY COUNTER

Mi-02 CABLE

Fig. 3-12 CAL.OUT. Frequency Accuracy Test Setup




3-4-2 CAL.OUT. Level Accuracy
Specification: 80dBu +0.5dB
Equipment used: High Frequency Power
Meter
(1) Connect the equipment to CAL. OUT. of
the instrument as shown in [Fig. 3-13]
and measure the level of the calibration

output signal.
(2) Check that the measurement reads as
follows:
TR4132 —26.5d¢Bm to —27.5dBm
TR4132N —28.5dBm to —29.5dBm
POWER METER
TR4132 SPECTRUM ANALYZER E
o £ — P
o °©
-3 B L ] i
o C' o O
| = ©
—o[C]1 a8d0e ' ¢ 9
- = X] VR
UG 348U
ADAPTER
|
.y

Fig. 3-13 CAL. QUT. Level Accuracy Test Setup




3-4-3 CRT LOG. Scale Accuracy

Specification: +1dB on 10dB display,
+1.5dB/40dB, + 2dB/80dB
Equipment used: Signal Generator
Attenuator

(1) Reset specific controls from the initial
settings (Para 3-3-14(3) ) as follows:
CENTER FREQUENCY ..... 100MHz
IFGAIN................ 10dB, +5dB

DISPERSION/DIV. ..... 0.2MHz/DIV.
BW.(6dB) ................. 120kHz

{2) Set the Signal Generator output to
100MHz/95dBu and the Attenuator to
0dB respectively and connect to INPUT
of the instrument as shown in [Fig. 3-14].

(3) Switch IF GAIN-CAL. so that the signal
peak comes to the horizontal top line.
[Fig. 3-15].
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Fig. 3-14 CRT LOG. Scale Accuracy Test Setup
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(4) Switch the external Attenuator from
0dB to 70dB in sequence, while resetting
IF GAIN from 10dB to OdB.

When setting 60dB or 70dB, measurement
is simplified if either SCAN TIME is made
slower or MANUAL SCAN is selected.

(5) Check that variation of the CRT display
is in 10dBzx 1dB as tlie external Attenu-
ator is changed by every 10dB; 40dB
1.5dB for the Attenuator change of 40dB;
and 80dB = 2dB for 80dB.

(6) Return the external Attenuator to OdB
and IF GAIN to 10dB respectively; and
set 10dB8/DIV., 5dB/DIV., LINEAR to
5dB/DIV.

(7) Adjust V. REF.located on the left side
of the instrument so that signal peak
corresponds to the horizontal top line
on the CRT.

(8) Check that the level error of the signal
peak is within 0.2 divisions when the
external Attenuator is switched from 0dB
to 40dB in 10dB sequence. [Fig. 3-16].

(9) Set the inner switch of IF GAIN (1dB-
step) to CAL. Switch the external
Attenuator from 0dB to 30dB in sequence
and check that the level error with the
corresponding horizontal line is within 0.2
divisions. [Fig. 3-17].

* [f gbnormal, refer to Chart § of Section 6 Trouble
Shooting.

3-4-4 IF GAIN Accuracy
Specification: *1dB
Equipment used: Signal Generator
Attenuator

(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:

CENTER FREQUENCY ..... 100MHz
DISPERSION/DIV. ..... 0.2MHz/DIV.
BW.(6dB) ................. 120kHz
10dB/DIV., 5dB/DIV.

LINEAR .........covnmnns 5dB/DIV.

(2) Set the Signal Generator output to
100MHz/95dBr and the Attenuator to
0dB respectively, and connect to INPUT
of the instrument. [Fig. 3-18]

(3) Adjust- IF GAIN-CAL. to correspond the
signal peak to the horizontal center of
CRT graticule. [Fig. 3-19)

od8

10d8

2008 A

3acds

40dB J

10d® A

20d8

A0ds

Fig. 3-16/17 CRT LOG. Scale Error Display

(4) Check that the level error of the signal
peak from the graticule center is within
0.2 dijvisions (18B) for the combination
settings of IF GAIN outer dial (0, 10,
20, 30dB) and the Attenuator as follows:

: IF GAIN - External

| setting Attenuator setting .
| 10dB 10dB }
| 20dB 20dB |
§ 30dB 30dB |

Table 3-3 IF GAIN Accuracy Test/Settings of IF GAIN
& Ext. ATT.

* If abnormal, refer to Chart 4 of Section 6 Trouble
Shooting.
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34-5 RF. ATT. Accuracy

Specification: £0.5dB
Eauipment used: Signal Generator
Attenuator
(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:

" CENTER FREQUENCY ..... 100MHz
DISPERSION/DIV. ..... 0.2MHz/DIV.
BW.(6dB) . ................ 120kHz
10dB/D1V., 5dB/DIV., :
LINEAR . ... ieen - 5dB/DIV.
IFGAIN............ *....20dB, CAL.

(2) Set the Signal Generator output to
100MHz/110dBy  and the external

Attenuator to 40dB respectively, and

connect it to INPUT of the instrument.
[Fig. 3-20]

(3) Adjust IF GAIN-CAL. to correspond the
signal peak to the center of the CRT
graticule. [Fig. 3-21]

(4) Reset RF. ATT. and external Attenuator
as listed in [Table 34} and check that
the error from the horizontal center line
is within 0.1 divisions (0.5dB) at all

settings.
‘RF. ATT. Setting: External ATT.Setting
setting ' setting
10dB 30dB
20dB 20dB
: 30dB 10dB
i 40dB 0dB

Table 34 RF. ATT. Accuracy Test/Settings of RF. ATT.
& Ext. ATT.
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With the Adapt e ADAPTER
for TR&122 r ? @ &
}, hid
i ] B ] !
CENTER FREQUENCY Fig.3-20 RF. ATT. Accuracy Test Setup
i
t i1 |MH2
(~ )

Correspond the signal peak
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3-4-6 IF Bandwidth Accuracy (4) Check that the frequency difference

Sepecification: Within + 20% between two points where the signal
Equipment used: Signal Generator crosses the horizontal center line is in
(1) Connect the Signal Generator output the range from 1.2MHz to 1.8MHz.
signal  (100MHz/96dBu  approx.) to (5) Reset B.W. (6dB) to 120kHz and
INPUT of the instrument. DISPERSION/DIV. to 0.1MHz/DIV,
(2) Set B.W. (6dB) to 1.5MHz and DISPER- Proceed the same test as in (3} and (4)
SION/DIV. to 0.5MHz/DIV. respectively, above and check that the frequency
Set 10dB/DIV., 5dB/DIV., LINEAR to difference is within 96kHz to 144kHz.
5dB/DIV. * |f abnormal, refer to Chart 4 of Section 6 Trouble

(3) Adjust the Signal Generator output Shooting.

level so that the signal peak on the CRT
display comes to 6dB above the horizon-
tal center. [Fig. 3-23]

TR4132 SPECTRUM ANALYZER
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for TR4132
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Fig. 3-22 IF Bandwidth Accuracy Test Setup
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Fig. 2-23 |F Bandwidth Accuracy Test Display

3—-15



3-4-7 Bandwidth Selectivity

Specification: 60dB/3dB (6dB) Resolution
Bandwidth Ratio< 15: 1

Equipment used: Signal Generator

(1) Connect the Signal Generator output
(100MHz/100dBu approx.) to INPUT
of the instrument.

(2) Set B.W. {6dB) to 1.5MHz and DISPER-
SION/DIV. to 0.5MHz/DIV.

(3) Set IF GAIN to 10dB, and REFERE- .

NCE LEVEL will display {{ii{dBy.
[Fig. 3-25]

(4) Adjust the Signal Generator output
level and correspond the signal peak
on the CRT display to the horizontal
top line.

(5) Read the bandwidth on the display
at a point 60dB below the signal peak.
Verify that the bandwidth is less than
22.5MHz (=1.5MHz x 15).

(6) Reset BW. (6dB) to 120kHz and DIS-
PERSION/D1V. to 0.2MHz/DIV. Proceed
with the same test as in (4) and (5) above,
and read the bandwidth at 60dB below
the signal peak. Verify that the bandwidth
is less than 1.8MHz (=120kHz x 15).

(7) Set BW. to AUTO and DISPERSION/
DIV. to 0.1MHz/DIV. The bandwidth is
automatically set to 10kHz on the 3dB-
bandwidth in this case. Read the band-
width at 60dB below the signal peak and
verify that it is less than 150kHz. [See
Table 3-5]

* I abnormat, refer 1o Chart 4 of Section 6 Trouble
Shooting.

TR4132 SPECTRUM ANALYZER

© B O

With the Adapter
for TR4132

L Mi-02 CABLE
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ADAPTER

Fig. 3-24 Bandwidth Selectivity Test Setup
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3-4-8 Bandwidth Switching Level Error wise in the sequence of AUTO-9kHz-

Specification: Within + 1dB 120kHz-1.5MHz, and observe the signal
Equipment used: Signal Generator level. Verify that the level difference
(1) Connect the Signal Generator output between the highest and the lowest during
(100kHz/90dBu) to INPUT of the instru- this procedure is within 1dB.
ment. * If abnormal, refer to Chart 4 of Section 6 Trouble
(2) Turn TUNING from the initial setting Shooting.
B L it o 0dB/DIY,  _DISPERSIONDIV, T ¥ Sandidth B38)_
5dB/DIV., LINEAR to 5dB/DIV. oMMz 300k '
(3) Position the white-line of SCAN TIME at ! z : :
"~ 12 o’clock. ‘ 20MHz 5 !
i . i ‘ 10MHz . 100kHz |
(4) As DISPERSION/DIV. is switched clock- SMHz % |
wise, BAND WIDTH-3dB responds ac- { MHz
cordingly as in [Table 3-5]. Adjust ‘ 1MHz : 30kHz
TUNING to keep the signal at the center i 0.5MHz :
of the display. i 0.2MH2
(5) Switch DISPERSION/DIV. from 100MHz/ 0.1MHz 10kHz
DIV. to 0.1MHz/DIV. in sequence and ZERO ; 300Hz
observe the signal level at each bandwidth.
Then, keeping DISPERSION/DIV. at Table 35 Relation of DISPERSION/DIV. and

BANDWIDTH in AUTO mode.
0.1MHz/DIV., switch B.W. counter-clock- " moce

CENTER FREQUENCY

i
{0 | MKz

— )
. J
REFERENCE LEVEL
LINEAR

7 7] GBu  —SPNPUT LEVEL [ ]10dB/DIV.
I i dlu/m-{ ;:‘—um 5dB8/ Div.
ANTENNA

FIELD STRENGTH

Fig. 3-26 Bandwidth Switching Level Error Test Procedure




3-49 Frequency Display Accuracy

Specification: Within + 10MHz

Equipment used: Signal Generator

Freguency Counter

(1) Set the Signal Generator output level to
+120dBy and adjust the output frequency
to 100MHz + 50kHz with the Frequency
counter.

(2) Connect the Signal Generator output to
INPUT of the instrument as shown in
[Fig. 3-271]

(3) Reset respective controls from the initial
settings (Para 3-3-1<(3) ) as follows:

SCANTIME .......... White-line at 12
o’clock
DISPERSION/DIV. ....... SMHz/DI1V.

(4) Adjust TUNING to center the zero fre-
quency (Local feed through)
(5) Reset DISPERSION/DIV. to 100MHz/

(6) Adjust TUNING FINE to keep the zero
frequency to the center.

(7) Adjust ZERO ADJ. if necessary so that
E'I_E'IAITER FREQUENCY indicates

wuMHz,
(8) Turn TUNING to locate the 100MHz

signal and its harmonics one after the
other to the center. Repeat the same
procedure to the 10th harmonic, and read
respective indication on CENTER FRE-
QUENCY.

(9) Verify that the indication error for 100 x
N (where N is the corresponding harmonic
from lst. to 10th.) is within * 10MHz.

(10} Next, turn TUNING counter-clockwise

and repeat the same procedure as in (8)

and (9) above. Read the error and also
verify that it is within + 10MHz

* If abnormal, refer to Chart 7 of Section 6 Trouble

DIV. and return it to 5MHz/DIV. Shooting.
TR4132 SPECTRUM ANALYZER
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for T|;21 32El P T ADAPTER

MI-02 CABLE

&

Fig. 3-27 Frequency Display Accuracy Test Setup




3-4-10 Frequency Response
Specification: Less than = 1dB for 100kHz to
1000MHz
Equipment used: Signal Generator
(1) Connect the Signal Generator output
(100MHz/80dBu) to INPUT of the
instrument.
(2) Reset respective controls from the initial
settings (Para 3-3-14(3) ) as follows:

CENTER FREQUENCY ..... 500MHz
10dB/DIV., 5dB/DIV.,

LINEAR ................. 5dB/DIV.
IFGAIN ..................... 20dB
RFE.ATT. .. ... ... 10dB

(3) Position the white-line of SCAN TIME

at 12 o’clock.

(4) Set the Signal Generator output frequen-

¢y in the range from 100kHz to 1000MHz
and verify that the deflection from the
horizontal center line is within = 2dBp-p.
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3-4-11 Average Noise Level
Specification: Less than 5dBu (at IF Band
width 10kHz, Video Filter
100Hz)
Equipment used: Signal Generator
Attenuator
Power Meter
(1) Reset respective controls from the initial
settings (Para 3-3-1<(3) ) as follows:

CENTER FREQUENCY ..... 100MHz
SCANTIME ............ White-line at

: 12 o’clock
CIFGAIN . .. 304B, +5dB
DISPERSION/DIV. ..... 0.1MHz/DIV.
BW. . e AUTO

(2) Set the Signal Generator output fre-
quency to 100MHz and connect it to the

Power Meter through the external At-
tenuator. Set the Signal Generator output
leve] to 85dBu and monitor it with
the Power Meter.

(3) Connect the Signal Generator output
signal to INPUT of the instrument.
Switch the external Attenuator to 50dB.
[Fig. 3-31]

(4) Adjust IF GAIN-CAL. and center the
signal on the display. [Fig. 3-321]

(5) Disconnect from INPUT of the instru-
ment and set VIDEO FILTER to 100Hz.

(6) Set the scan time slower and check that
the average noise level is below 5dBu.
[Fig. 3-33]

* If abnormal, refer 1o Chart 4 and 5 of Section 6
Trouble Shooting.
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Fig. 3-30 Average Noise Level Test Setup
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3-4-12 Spurious Response

Specification: Below —70dB (at RF. ATT.

0dB, input 80dBu)

Equipment used: Low Distortion Oscillator

(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:
CENTER FREQUENCY ..... 500MHz
IFGAIN ........ ... ... .. ... 10dB

(2) Connect the Low Distortion Oscillator
output of 100dBu to the INPUT of the
instrument.

(3) Adjust IF GAIN-CAL. to correspond
the 100dBu fundamental signal of the
Oscillator to the horizontal top line.

(4) Observe on the display that the second
harmonic is more than 50dB below the

fundamental signal. Repeat the same
procedure for the other outputs of the
Low Distortion Oscillator and verify
that the second harmonic is always
50dB or more below the fundamental
signal level,
Remarks:
The spurious response test may be
performed in combination with a
Signal Generator and Low Pass Filter
in place of the Low Distortion Oscil-
lator. In such a case the L.P.F. must
have the cut off frequencies of 10MHz,
20MHz, 30MHz, 50MHz, 70MHz,
100MHz, 150MHz, 200MHz and
250MHz with attenuation character-
istic of greater than 40dB/OCT.
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Fig. 3-34 Spurious Response Test Display (example: 100MHz signal)




3-4-13 Noise Sideband
Specification: More than 70dBc (at IF Band-
width 10kHz, 200kHz away
from the carrier)

(1) Reset DISPERSION/DIV. from the initial
setting (Para 3-3-1<(3) ) to 0.1MHz/DIV.
Center the zero frequency (Local feed
through) on the CRT display by TUNING.

(2) Correspond the zero frequency peak to
the horizontal top line by IF GAIN
(Outer and Inner) and IF GAIN-CAL.

(3) Observe that the peak level of the noise
is —70dB or more below the signal level
at 200kHz away from the center of
the signal.

V?OOIII! 200k

Fig. 3-36 Noise Sideband Test Display

TR4132 SPECTRUM ANALYZER

for TR4132

SIGNAL GENERATOR

=

Qe,

With the Adapter L.P. F.

JUG201A /U g

ADAPTER
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3-4-14 Frequency Stability

Specification: 200kHz for 5 minutes or less

Equipment used: Stop-Watch

(1) Reset DISPERSION/DIV. from the initial
setting (Para 3-3-1«3) ) to 0.1MHz/DIV.
Center the zero frequency (Local feed
through) by TUNING.

(2) Observe the signal on the display 5
minutes after the setting and check that
it is within 2 divisions from the initial
location. '

3-4-15 Residual FM
Specification: Within 10kHzp-p
(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:

SCANTIME ............ White-line at

12 o’clock
DISPERSION/DIV. ..... 0.1MHz/DIV.
BW.(6dB) ................... 9kHz

(2) Correspond the zero frequency peak to
the horizontal top line by IF GAIN
(Outer and Inner) and IF GAIN-CAL,
[Fig. 3-37]

(3) Set SCAN MODE to MANUAL Center
the bright spot on the display by
MANUAL SCAN.

(4) Correspond the bright dot to the second
horizontal line from the top by TUNING
and FINE. [Fig. 3-38]

(5) Observe that the peak-to-peak width of
the bright spot is less than 2.5 divisions

3-4-16 Residual Spurious Response

Specification: Less than 20dBu (at no input

signal, RF. ATT. 0dB)

(1) Reset specific controls from the initial
settings (Para 3-3-1-(3) ) as follows:
SCANTIME .............. 11 o’clock
IFGAIN . ... ... . ... 30dB
DISPERSION/DIV. ...... 20MHz/DIV.

(2) Do not connect anything to INPUT of the
instrument.

(3) Turn TUNING from full counter-clock-
wise position to 1000MHz slowly and
observe that the residual response does
not exceed 20dBu.

Fig. 3-37/38 Residual FM Test Display

Residual FM component
less than 2.5 divisions

( )




Test ltem

Specification

Performance Check with CAL, QUT, Signal

N
Sunzj

Table 3-6 PERFORMANCE CHECK LIST Serial No.
Preliminary Control Settings
1. Set POWER MODE on the rear panel to
AC and set AC POWER on the front panel
to OFF. Connect the power cable of the
instrument to the AC power source.
2. Set the front panel controls as follows:
Lo INTENSITY .o i Center
2. FOCUS ... Center
3. SCANMODE ... . AUTO
4. DETECTIONMODE . ....... ... . .. ¢ iieeunnnn.. MEAN
' (VIDEO FILTER OFF)
5. SCAN TIME (MANUAL SCAN) .. ................... oo . 20ms
6. REFERENCELEVEL ....................... INPUT LEVEL
7. 10dB/DIV., 5dB/DIV., LINEAR .................. 10dB/DIV.
B. IFGAIN(DB) ... ... i, 0dB, CAL.
0. RF. AT, e 0dB.
10. DISPERSION/DIV. ... ... ... ... ........ e 100MHz/DI1V.
BW.(H2)6dB .. ... ... ... . . .. . ., AUTO
11. TUNING/PRESET(TV) ... ... ... .. ... TUNING
3. Set AC POWER to ON, Warm up the instru-
ment for about 30 minutes.
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1 Frequency Display Accuracy * 10MHz
2 Scan Linearity within £ 6%
+1dB/10dB
3 Vertical Axis + 1.5dB/40dB
+2dB/80dB
4 Bandwidth Accuracy with in £ 20%
B.W. 1.6MHz 1.2MHz to 1.8MHz
B.W, 120kHz 86kHz to 144kHz
5 Bandwidth Selectivity <15 : 1
(60dB/3dB Resolution Bandwidth) B.W. below 0.16MHz
6 Bandwidth Switching Accuracy within £ 1dB
Average Noise Level
(IF Bandwidth 10kHz, Video Filter 100Hz) be_“’"" 5dBu
8 Residual Spurious Response less than 20dB

(No fnput signal, RF. ATT. 0dB})

Performance Test with External Equipment

{(No [nput signal, RF, ATT. 0dB)

9 CAL. OUT. Frequency Accuracy 100MHz +200kHz
10- CAL. OUT. Level Accuracy B80dBu +0.6dB
Power Meter reading TR4132 —26.5dBm to —27.5dBm
TR4132N —28.6dBm to —29.5dBm .
+1dB/10dB
1 CRT LOG. Scale Accuracy +1.5dB/40dB
* 2dB/80dB
| e .
' within *1dB :
12 P GAIN Aceuracy {CRT Scale within 0.1 div.)
within £0.56dB
13 RE. ATT. Accuracy (CRT Scale within 0.1 div.}
14 Bandwidth Accuracy within 20%
B.W. 1.56MHz 1.2MHz to 1.8MHz
B.W. 120kHz 96kHz ta 144kHz
15 Bandwidth Selectivity <15 : 1
(60dB/3dB Resolution Bandwidth)
B.W, 1.56MHz less than 22.65MHz
B.W. 120kHz less than 1.8MHz
B.W. AUTO less than 150kHz
16 BandW|dth Swntchlng Accuracy within *1dB
17 Frequency Display Accuracy within * 10MHz
: 18 Erequency Response L,
! {range from 100kHz 1o 1000MH z) within 1dB
19 Average Noise Level
(IF Bandwidth 10kHz, Video Filter 100Hz) fess than SdBu
20 Spurtous Response
hel —
(RF. ATT. 0dB, Input 80dBy) eiow —70dB
21 Noise Sideband
(F Bandwidth 10kHz, 200kHz away from carrier) below —70dBe
22 Frequency Stability greater than 200k Hz for 5 minutes
23 Residual FM less than 10kHz p-p
24 Residual spurious Response

less than 20dB u




SECTION 4

CALIBRATION

4-1 Description
This section describes calibration proce-
dures for TR4132/4132N Spectrum
Analyzers after basic operation checks or
performance tests have been completed.
The instrument must be operated after per-
formance checks and calibration adjust-
ments to ensure specifications are met even
for repairs due to faulty operation. The
reference numbers and symbols referred to
in this section are identical to those printed
on drawings and printed circuit boards.

4-2 Preparations and Precautions for Calibra-

tion

Table 4-1 Equipment for Calibration

ADJUSTMENTS

The equipment and tools required for cali-
bration are listed below. The equipment
selected must have equivalent or better
performance rating than those listed in
[Table 4-1].

4-2-1 Equipment and Tools

4-2-2 Preparations and General Precautions
(1) The instrument must be operated on
AC 100V (or as specified among 100V,
120V, 200V and 240V) * 10% with line
frequency of 50Hz or 60Hz.

Equipment

Performance ratings

Recommendation

1} Signal Generator

Frequency: 1MHz to 500MHz

Output level: 117dBu (502)

Output impedance: S0

Output level flatness: +0.5dB

Frequency accuracy: *1%

Noise sideband: —140dB, away from 200kHz carrier
(1Hz Bandwidth)

Resolution: 30Hz to 300kHz

2) Frequency Counter Frequency: 10Hz toc 100MHz | ADVANTEST
I Sensitivity: 10mVrms - TR5122G
. Stability: 5x 10%/day ;
3} Digital Voitmeter . Measurement range; OV to +1000V i ADVANTEST
Accuracy: *0.1% TR6855
Input impedance: > 10M£2 ]
4) DC High Voltage Probe Measurement range: +3000V ADVANTEST
TR1116
5} High Frequency Power Meter Frequency: 100kMz to 1500MHz ! Boonton
Sensitivity: —30dBm to +20dBm P A1A
‘ Accuracy: +0.5dB '
6) Spectrum Analyzer Frequency: 100kHz to 1500MHz ADVANTEST
Sensitivity: —120dBm TR4110/4113A

7) Attenuator

Accuracy: $1.5dB

Frequency: DC to 500MHz
Attenuation: Oto 80dB {10dB step)

8) Low Distortion Oscillator

Frequency: 10, 20, 30, 50, 70, 100, 150, 200 & 250MHz
Output: 100d8y {(5002)
J' Harmonic distortion: Below —80dB




Table 4-2 Tools for Calibration

Commodity Stock No. | Remarks
BNC-BNC Cable MI1-02 [{for TR4132 )’
BNC-BNC Cable MO-15 |(for TR4132N )
BNC-SMA Cable © MC-37
BNC-UM Cable MC-36
N{J)-BNC(P) Adapter | UG-349/U |
N(P)-BNC(J) Adapter ' TR1613 |JUG-201A/U

{for TR4132N )
UM{J)-UM(J} Adapter UM-0A-JJ -

Board for Adjustment CZ570 | 22-pin, double

Note: See Page 7-8 for details.

(2) Ensure POWER of the instrument is set
to OFF when connecting the power cable.

(3) Calibration must be performed in an
environment free from dust, vibration,
and noise, and at a temperature of +23°C
+ 5°C with a humidity of less than 80%.

4-2-3 Preliminary Control Settings

(1) Set POWER MODE on the rear panel
to AC and set POWER on the front panel
to OFF.

(2) Connect the power cable to the AC power
source which voltage corresponds to
that imprinted on the rear panel.

(3) Check the Power Supply as follows:

a) Check each pin of the Connector J2 at the
bottom of the instrument with Digital

Voltmeter.
J2-19AB ....... +15V 0.6V
(865 to 88Q)
J2—18A,B ....... —15V £ 0.6V
(8652 to 880 )*
J2—17A,B ....... +5V £ 0.2V

(8652 to B8SL)
b) Check the voltages of IC4 and D4 located
inside of the rear panel.
Pin2ofIC4 ........ +24V £ 1.2V
(869 to 88Q)
Cathode Voltage of D5 . . . about 260V
(1319 to 1332)

CAUTION ‘
Set the Power Switch to OFF whenever |

Impedance of Power Line is checked. \

¢) Checking High Voltage Power Supply
Switch the POWER to OFF.

Remove Board SG210 and CRT Socket,
and then switch the POWER to ON.
Check pin voltage of the CRT Socket.
Proceed carefully using a high voltage
probe with digital Voltmeter.

Pin 1, Pin 14 (H) —-2.01kV
Pin2 (Gi)*1 —2.08kV to —2.01kV
Pin 3 (K) -2.01kV
Pin4 (P1)*2 -1.38kV to —1.87kV
Pin 6 (G2) +100V

*] : Controlled by INTENSITY.

*2 : Controlled by FOCUS.
After each voltage has been checked,
switch POWER to OFF and mount the
Socket to CRT and insert the Board
SG210,

(4) Set the front panel controls as follows:

INTENSITY ... i, center
FOCUS . .......cciiiinnns center
SCANMODE ................ AUTO
DETECTIONMODE .......... MEAN

(VIDEQ FILTER-OFF)

SCAN TIME (MANUAL SCAN} ... 20ms
REFERENCE LEVEL .. INPUT LEVEL

10dB/DiV., 5dB/DIV.,
LINEAR.............. 10dB/DIV.
IFGAIN{dB}............. 0dB, CAL.
RF.ATT.(dB) ................. 0dB
DISPERSION/DIV. ......... 100MHz
BW.(Hz) ................... AUTO
TUNING/PRESET (TV) ...... TUNING

(5) Set AC POWER to ON, and the LED’s

on REFERENCE LEVEL and CENTER
FREQUENCY will illuminate. Turn
TUNING to read ff{iiiMHz on CENTER
FREQUENCY. REFERENCE LEVEL
will indicate; J(1dBp.

(6) About 20 seconds after AC POWER is

switched to ON, a trace of zero frequency
(Local feed through) will appear on the
CRT display. If the trace does not appear,
turn INTENSITY clockwise. It may be
turned counter-clockwise if the intensity
is too strong.

Bo not keep INTENSITY fully clockwise

CAUTION

for a long period of time to avoid demag-
ing the CRT
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(7) Adjust FOCUS if the focus is not distinct.
A sharp focus may not be available in case
the intensity is too strong, so adjustment
of the intensity to appropriate level is also
necessary.

(8) If the trace is tilted relative to the vertical
graticule line of the CRT, adjust TRACE
ALIGN with a screwdriver as shown in
[Fig. 4-8].

(9) With accessory BNC-BNC cable (Stock
No. MI-02) fitted to the N-BNC conver-
sion adapter (TR1613 ), connect CAL.
OUT. to INPUT on the front panel. The
MO-15 cable is used for TR4132N.

(10)Warm up the instrument for about 30
minutes in this condition.

4-3 CRT DRIVER Adjustment (Board SG210)
Equipment used: Digital Voltmeter
(1) Remove 4pcs of the screws at the upper
and bottom cover of the instrument.
(2) Remove the L-type metal fitting which
supports the boards (PF130 and PH209)
at the upper side of the instrument.
(3) Remove the inner board (PH209) and
connect it again to an intermediate
by a plain adjusting blank board which is
supplied as an accessory.

4-3-1 +170V Adjustment (CRT Bias Voltage)
(1) Connect the Digital Voltmeter to TP9
of Board SG210.
(2) Adjust R85 to obtain a voltage reading of
+170V+1V.
4-3-2 Focus Adjustment
(1) Reset respective controls from the initial
settings (Para 4-2-3«(3) ) as follows:

CENTER FREQUENCY ..... 100MHz
SCANMODE ............. MANUAL
DISPERSION/DIV. ........... ZERO
BW, ..ot 1.5MHz

(2) Center the bright spot by MANU. SCAN
and TUNING FINE. Turn INTENSITY
to darken the bright spot. Adjust FOCUS
and R86 (ASTIG) of Board S8G210

~ for sharp focus.

(3) Return SCAN MODE to AUTO.

4-3-3 Vertical Axis Adjustment

(1) Leave the control settings as in Para
4-3-2-(1). Connect the Digital VolIt-
meter to Pin 2 of Connector J157. Adjust

TUNING and FINE to read +2.0V+0.05V
on the Digital Voltmeter.

(2) Adjust R113 (V. POSIL.) to correspond
the trace to —40dB level.

(3) Set IF GAIN to 30dB. With TUNING,
FINE and also IF GAIN and CAL., adjust
the voltage at Pin 2 of Connector J2
to +4.0Vx0.05V. ‘

(4) Adjust R72 (V. GAIN) to correspond
the trace to OdB line of the CRT display.

(5) Repeat the procedures from (1) to 4)
above once more.

4-3-4 Vertical Reference Level Adjustment

(1) Perform the same procedure as in Para
4-3-3-(3) above and adjust to +4.0V
+0.05V,

(2) Reset 10dB/DIV., 5dB/DIV., LINEAR
selector from 10dB/DIV. to 5dB/DIV.
Adjust R95 (V.REF.) to correspond the
trace to the horizontal top line.

4-3-5 Horizontal Axis Adjustment

(1) Leave the control settings as in Para
4-3-2<1). Adjust {F GAIN and RF. ATT.
to correspond the trace to —40dB on the
CRT display.

(2) Connect the Digital Voltmeter to Pin 14
of Connector J157.

(3) Set SCAN MODE to MANU. Tum
MANU. SCAN to adjust the voltage at
Pin 14 to 0.0V.

(4) Adjust R61 (H. POSL.) to correspond
the bright dot to the center line.

(5) Turn MANU. SCAN to read a voltage
at Pin 14 to —4.5Vz0.1V,

(6) Adjust R55 (H. GAIN} to correspond
the bright spot to the vertical end line
at the left.

(7) Repeat the procedure from (3) to (6)
above once more.

4-3-6 Baseline Adjustment

(1) Disconnect CAL. OUT. from INPUT.
Reset as follows:
10dB/DI1V., 5dB/DIV.,

LINEAR................ 104B/DIV.
IFGAIN................. 0dB, CAL.
BW. ..o AUTO

(2) Adjust R113 (V.POSL.)to correspond the
baseline to the graticule bottom line.

*If abnormal, refer to Chart 6 of Section & Trouble
Shooting.
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4-4 CAL. OSC. Adjustment (Board SF145)
Equipment used : High Frequency Power
Meter (502 )
Frequency Counter
Signal Generator
4-4-1 Output Level Adjustment
(1) Connect the High Frequency Power Meter
to CAL. OUT. of the instrument and
measutre the output level.
(2) Adjust R16 of Board SF145 to read the
level as follows:
TR4132
TR4132N

—27dBm
—29dBm

4-4-2 Output Frequency Adjustment

(1} Read the output frequency of the Signal
Generator with the Frequency Counter
and Adjust it to 100.000MHz.

(2) Connect the output of the Signal Gen-
erator to INPUT of the instrument. Set
DISPERSION/DIV. to 0.1MHz/DIV.

(3) Center the signal by TUNING.

(4) Disconnect the Signal Generator output
from INPUT. Connect CAL. OUT. signal
to INPUT. Adjust L41 so that the signal
is within =1 division to the CENTER line.

TR4132 SPECTRUM ANALYZER

Fig. 4-5 CAL. OSC. Adjustment Setup

TR4132 SPECTIRUM ANALYZER

" With the Adapter
for TR4132

MED2 CABLE

onlE s’
a
olg
B 3
e
k3 oo
JUIG2O1ALL H
ADAPTER o

Fig. 4-6 Frequency Adjustment Setup
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Note; Remove the connector plate for TR1604 to adjust those controls.
The connector plate is installed by the two screws on its side.

Fig. 4-7 Location of CAL. OSC. Adjustment




4-5 LOG. AMP. Adjustment (Board PH209)

Equipment used: Signal Generator

Attenuator

(1) First, remove L type metal supporting the
Boards PF130 and PH209, and dismount
Board PH209 before - entering into an
adjusting procedure. Connect Board
PH209 to the instrument with a plain
adjusting board.

(2) Reset specific control from the initial
settings (Para 4-2-3(3) ) as follows:
DETECTIONMODE .......... MEAN

(VIDEO FILTER 10kHz)

(3) As shown in [Fig. 4-11], Disconnect
Connector J53 from the output of Board
SK030, that is the input of IF 1dB-step
Attenuator (MEP-263). With the UM-UM
Adapter (UM-QA-JJ), connect the Signal
Generator output (3.33MHz, +6dBm) to
J53 through the external Attenuator.

4-5-1 LOG. Adjustment
(1) With the connecting arrangement as
above, set the external Attenuator to 0dB.

(2) Adjust R150 {LOG. GAIN} of Board
PH209 which is mounted to the instru-
ment through the adjusting blank board
(Para 4-3«1), (2), (3)), to correspond the
trace to OdB level which is the horizontal
top line of the CRT.

(3) Set the external Attenuator to 60dB.
Adjust R163 (LOG. OFFSET) to cor-
respond the trace to —60dB level which
is the third horizontal line from the
bottom.

(4) Repeat procedures of (1), (2), and (3)
above once more to ensure the CRT scale
corresponds to the settings of the external
Attenuator.

4-5-2 LINEAR Adjustment
(1) Set the external Attenuator to 40dB.
Set 10dB/Di1V., 5dB/DiIV., LINEAR to
LINEAR.
(2) Adjust R176 {LIN. GAIN) to correspond
the trace to 0dB level on the CRT.

TR4132 4132N

>

—
»

10dB STEP ATT.

SIGNAL GENERATCR

][ ~ ]

Q@

l"\ ™
N (755"
/

BOTTOM VIEW
{ WITH COVER REWCVED)

Fig. 48 LOG. AMP. Adjustment Setup

? M1-02 CABLE




4-5-3 Q.P. Adjustment (3) Reset the external Attenuator to 70dB.

(1) Set the external Attenuator to 40dB. Adjust R293 (QP1) to correspond the
Set 10dB/DIV., 5dB/DIV., LINEAR trace to —30dB level on the CRT.
to 10dB/DIV. (4) Reset the external Attenuator to 80dB.
(2) Set DETECTION MODE to Q.P. Adjust Adjust R288 (QP2) to correspond the
R297 (QP3) to correspond the trace trace to —40dB level.
to OdB level on the CRT. (5) Repeat procedures (3) and (4) two or

three times.

LOG.GAIN (RI50)
LIN.GAIN (RIT76)

0P3 (R297)

oP1 (R293)

LOG.OFFSET (R163)

QP2 (R288)

Fig. 49 Location of LOG. AMP. Adjustment



4-6 Ramp Generator, YIG Driver and Display
Control Adjustment
Equipment used: Digital Voltmeter
4-6-1 10V Adjustment
(1) Connect the Digital Voltmeter to TP1
of Board PF130. Use the adjusting plain
board as an intermediate if a direct con-
nection is difficult. Adjust R91 (10V)
to obtain a Digital Voltmeter reading
of 10.00V+0.005V.

4-6-2 Dispersion Adjustment .
(1) Reset specific controls from the initial
settings (Para 4-2-3-(3) ) as follows:

CENTER FREQUENCY ..... 500MHz
SCANTIME . ........... White-line at
12 o’clock

(2) Turn TUNING, while adjusting R48
(DISP.), to correspond the zero fre-
quency (Local feed through) to the
vertical left-end line and 10th harmonic
(1000MHz) signal to the vertical right-end
line one the CRT.

4-6-3 Variable Width Adjustment
(1) Turn TUNING fully counter-clockwise.
Adjust R84 (Lo. F) to correspond the
zero frequency to the 4th vertical line

from the right on the CRT. [Fig. 4-12(a)].

(2) Turn TUNING fully clockwise. Adjust
RS86 {Hi. F) to correspond 10th harmonic
(1000MHz) signal to the 4th vertical line
from the left. [Fig. 4-12(b)}

4-6-4 Frequency Display Adjustment

(1) Turn TUNING to correspond the zero
frequency (Local feed through) to the
CENTER of the CRT display. Set DIS-
PERSION/D1V. to 5MHz/DIV. Tum
TUNING to correspond the signal to the
CENTER.

(2) Adjust R100 (OMHz) of Board PF130 to
readtifittMHz on CENTER FREQUENCY
display.

(3) Turn TUNING to CENTER 1000th
harmonic (f¢fLi0 MHz).

(4) Adjust R97 (1GHz) to read 1000MH:z on
CENTER FREQUENCY.

4-6-5 Antenna
Adjustment

(1) Turn TUNING to read LED display of
34MHz on CENTER FREQUENCY.
(43MHz for TR4132N)

(2) Reset the level switch from INPUT LEV-
EL to FIELD STRENGTH-ANTENNA-A.
Adjust R113 {(ANT.} to keep the reading
on REFERENCE LEVEL unchanged.

(3) Turn TUNING to read 1000MHz on
CENTER FREQUENCY.

(4) Adjust R108 (LOG. G) so that the reading
on REFERENCE LEVEL increases by the
value of 31 when switched from INPUT
LEVEL -to ANTENNA-A. (The reading
increases by 29 for TR4132N ).

(5) Adjust R110 ( A ) so that the reading on
REFERENCE LEVEL decreases by 5dB

Coefficient =~ Compensation

L 4 J

Zero Frequency
( (1) {Local feed through)

Fig. 4-10 Variable Width Adjustment Display

1000MHzZ
(b)




all the time when switched from ANTEN-
NA-A to ANTENNA-B.
* If ghnormal, refer to Chart 7 of Section 6 Trouble
Shooting.
4-6-6 Level Display Adjustment

(1) Adjust R125(LEV.G) and R122 (LEV.O)
of Board PF130, so that REFERENCE
LEVEL display is as shown in [Table 4-3]
for the combination settings of IF GAIN
and RF. ATT. At this time, 1dB-step of
IF GAIN (inner switch) must be kept at
CAL.

Table 4-3 Level Display Adjustment settings

IF GAIN RF. ATT. LED Display
30dB 0dB 80dBpu
20dB 0dB 90dBu
10dB 0dB 100dBu

0dB ode 110dB i
0dB 10dB 120dBu
0dB 20dB 130dBu
0dB 30dB 140dB it
0dB 40dB 160dB u

*If abnormal, refer to Chart 7 of Section 6 Trouble Shooting.

ANT,

L

TP.1

DISP.  (R48)
1GHz (R97)
HIF. (R88)
LO.F. (R84)
LOG.GAIN (R108)
O MHz {R100)
10V {Ra1)

LEV.GAIN (R125)
a LEV.OFFSET(RI22)
(R113)

Fig. 4-11 Location of RAMP GENERATOR & Y1G DRIVER Adjustment




4-7 IF FILTER Adjustment
Equipment used: Spectrum Analyzer

4-7-1 3rd Local Oscillator Adjustment
(1) Remove the cover of IF FILTER (Board
SK030) and loosely couple on L307 to
the Spectrum Analyzer. (Fig. 4-12)
Read the 3rd Local Frequency with the
Spectrum Analyzer. Adjust 1307 to read
the frequency of 43.3MHz + IMHz.

4-7-2 300kHz to 9kHz Band Pass Filter Adjust-
ment
(1) Connect CAL. OUT. to INPUT and reset
specific controls from the initial settings
(Para 4-2-3«(3)) as follows:

CENTER FREQUENCY ..... 100MHz
SCANTIME .............. 11 o’clock
10dB/DIV., 5dB/DIV.,

LINEAR ............... 5dB/DIV.
IFGAIN .. ... ... . ... iu.. 10dB
DISPERSION/DIV, ..... 0.1MHz/DIV.
BW. .. 9kHz

(2) Center the signal by TUNING and FINE.
(3) Adjust C284 of Board SK030 to corres-

pond the signal level to the lowest point.
[Fig. 4-13]

(4) Adjust C225, C235, C256 and C268 to
obtain the signal level the highest.

(5) Repeat procedures (3) and (4) above once
more.

4-7-3 Bandwidth Switching Level Error Adjust-

ment

(1) Reset B.W. to AUTO and DISPERSION/
DIV. to 100MHz/DIV.

(2) Adjust IF GAIN and CAL. to correspond
the signal peak to the center.

(3) Adjust R152 (30kHz GAIN ADJ) to
center the signal peak when DISPER-
SION/DI1V. is set to 2MHz/DIV.

(4) Also adjust R127 (10kHz GAIN ADJ) to
center the signal peak when DISPER-
SION/D1V. is set to 0.2MHz/DIV.

(5) Repeat procedures (3) and (4) above once
more. '
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Fig. 4-12 IF FILTER Adjustment Setup
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4-7-4 1.5MHz Bandwidth Adjustment
Equipment used: Signal Generator
(1) Reset respective controls from the initial
settings {(Para 4-2-3(3)) as follows:

CENTER FREQUENCY ..... 100MHz
DISPERSION/DIV. 0.5MHz/DIV.
B.W. 1.5MHz
RE.ATT.(dB).......... .ot 0dB

(2) Connect the Signal Generator output
(100MHz, 10dBm) to INPUT of the
instrument.

(3) Set IF GAIN to +30dB and carefully
observe the CRT display. If the upper
part of the signal has become irregular,
adjust C344 to C347 to recover it.

[Fig. 4-16]

(4) Reset |F GAIN to 0dB. Adjust C344 to
C347 so that the bandwidth at 6dB below
the signal peak is 1.5MHz :0.3MHz.
[Fig. 4-171
Set 10dB/DiV., 5dB/DIV., LINEAR to
5dB/DIV. and adjust IF GAIN (10dB
Quter switch, 1dB Inner switch and CAL.)
so that the bandwidth at 6dB below the
signal peak can be observed clearly.

4-7-5 Overall Gain Adjustment

(1) Reset specific controls from the initial

settings (Para 4-2-3-(3)) as follows:

DISPERSION/DIV. ... .. 100MHz/DIV.

BW. . AUTO

IE GAIN . . . 0dB, CAL. \REFERENCE

RF. ATT. ..0dB [LEVEL 110dBy
(2) Connect CAL. OUT. to INPUT.

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

(3) Rotate IF GAIN-CAL. and position it at
the center of the variable range.

(4) Adjust R79 (GAIN CORRECT) of Board
SK030 to correspond the signal to the 3rd
horizontal line from the top.

* If abnormal, refer to Chart 4 of section 6 Trouble
Shooting.
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4-8 RF. Block Check
Equipment used: Spectrum Analyzer
Signal Generator
4-8-1 2nd Local Frequency Check
(1) Connect the Spectrum Analyzer to IF
OUTPUT (J46) and verify the frequency
(2nd Local) is 1200MHz + 3MHz.
[Fig. 4-18]
(2) Set connection of IF OUTPUT (J46) to
original condition.

4-8-2 1153.3MHz Band Pass Filter Check

(1) Connect the Signal Generator output
(46.6MHz, —30dBm) to INPUT of the
instrument.

(2) Reset DISPERSION/D1V. to 0.5MHz/DIV.

(3) Center the Signal Generator output signal
on the CRT display by TUNING.

(4) Reconnect the Spectrum Analyzer to IF
OUTPUT (J46). The signal on the Spec-

trum Analyzer will shift as shown in
[Fig. 4-19], which is the frequency pas
sing characteristics of 1153.3MHz-Band
Pass Filter.

Select SCAN TIME of the instrument for

easier observation.
(5) Set DISPERSION/DIV, of the Spectrum

Analyzer to 1MHz/DIV. and Vertical-
Axias Selector to 2dB/DIV. Verify with
the Spectrum Analyzer that the band-
width at 6dB below the signal peak is
more than + 1.3MHz and furthermore, the
signal is symrmetrical to right and left.
[Fig. 4-20]

(6) Reset DISPERSION/DIV. of the instru-
ment to ZERQ and center the signal by
TUNING on the Spectrum Analyzer.

(7) Verify the output level of IF OUT.
between —29dBm and —31dBm.
(—31dBm and —33dBm for TR4132N)

TR4132/4132N
TOP VIEW  wirn cover mewoven:

2na. LD

MC -36 CABLE

TR4110/4113 SPECTRUM ANALYZER

o /il & Lo |
= ._._.___‘_._____ @

SO 0000 — 00D Q =

=

JUG 201A/U
ADAPTER

MI-02 CABLE (.ma2)

SIGNAL GENERATOR

[ —~x~][— )

Q@@

Fig. 4-18 RF. Black Check Setup
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Note: Loss measurement of RF Block is performed by input CAUTION

of o 46.66MHz signal which is identical to that of 2nd RF.Block is to convert the input signal which
IF. The applied 46.66MH? signal is converted at RF . .
Block as shown in the figure below and output as has passed RF. ATT. into IF Slgnal of 46.66
46.66MHz IF. If the 46.66MHz IF and the 46.66 in- MHz by two-stage frequency converter.
put are observed with the other Spectrum Analyzer, Care not to rotate the adjusting screws.
the overall loss of the RF Block can be known. In case of a trouble, contact ADVANTEST.

1153, 3MHZ

BREF

~ - ‘ , \
1200MHz 1200MHz
YIG
\, - - s’

Fig. 421 RF. BLOCK Loss Measurement




Table 4-4 CALIBRATION ADJUSTMENT CHECK LIST

Serial No.

Preliminary Settings

1} Set POWER MODE on the rear panel to
ON and AC POWER on the front panel to
OFF. Connect the Power Cable to the AC
line receptacle.

2) Set the front panel controls as follows:

L. INTENSITY o e et e e it e e e ieans Center

2. FOCUS . i e e et Center
3. SCANMODE ... ... i e e AUTO

4., DETECTIONMODE . ..... ... . it MEAN

(VIDEO FILTER OFF)

5. SCANTIME (MANUALSCAN} ..........ccvveriaon.. 20 ms

6. REFERENCE LEVEL ................ ... ... INPUT LEVEL

7. 10dB/DIV., 5dB/DIV.,LINEAR ................. 10dB/DIV.

8. IFGAIN{B) ... i 0 dB, CAL.

9. RFE. ATT. .. e e e 0 dB

10, DISPERSION/DIV. ... e 100MHz
BW.(Hz) BdB . ... .. i e eeaenean AUTO

11. TUNING/PRESET(TV) .. ..o i eaian TUNING

3) Set AC POWER to ON and warm up the
instrument for about 30 minutes.

Mk A1 EN
BENCTRUM ANALYIER

TUNING

B

[

l . CENTEM FREQUEWCY
® CISPERSIOMN/DIV (MHp}
BAND WIDTH (kig) 3B [ I e |
T u o U (MH
. +
" = 0%
" 3 . L
o
!

@m

; ;
) ,
o,
® sy

REFENEMCE LEVEL "'I-‘ ::.l o
(L 7] T LRI wanfuie
[N ] ;
7 U ae/m ::I"""" n”_:'f,' 0 @

Adjustments and check

Checking point

Specification

+14.4V to +15.6V

J2-Pin 19 A &B
p S ly (Inside th J2-Pin 18 A&B —15.6V to +14.4V
1 b°‘t”er “pg v Alns! elt) ¢ J2Pin 17 A & B +4.8V 10 +5.7V
ottom and rear panels IC4 Pin 2 +22.8V to +25.2V
Db Cathode about 260V
Pin 1, Pin 14 (H} —2.01kV
High Voltage Power Supply P!n 2 (G1) —2.08k_V to —2.01kV
2 (CRT Socket) Pin 3 (K} —2.01kV
ocke Pin 4 (P1) —1.38kV to —1.87kV
Pin 6 (G2) +100V
R85 +169V to +171V
R86 (ASTIG} {Focus adjustment}
_ J2-Fin 2 {Y-Axis adjustment)
3 CRT Driver | R113 (V. POSL) {Y-Axis adjustment}
. {Board SG210) R72 (V. GAIN) {Y-Axis adjustment)
J2-Pin 14 {X-Axis adjustment}
R61 (H. POSL}) {X-Axis adjustment)
R85 {H. GAIN} {X-Axis adjustment)
. R16  TR4132 —27dBm
CAL. Oscillat
4 (Board ;‘;1250]r TR4132N —29dBm
L41 Within £ 1 division
R150 {LOG. GAIN) {Log. Scale adjustment)
R163 {LOG. OFFSET} {Log. Scale adjustment)
5 LOG. Amplifier R176 {LIN. GAIN)} (Linear Scale adjustment)
{(Board PH209} R297 {QP 3) {Q.P. Scale adjustment)
R293 {OP 1) {Q.P. Scale adjustment)
R288 (QP 2} (Q.P. Scale adjustment)
6 Frequency Display R100 (OMHz)
{Board PF130} RO7 {1GHz)
7 Level Display R125 {LEV. GAIN)
(Board PF130) R122  (LEV.OFFSET)
. R113 {ANT.)
8 ‘:\B"te"d”[a,lff;;‘;'c‘e”t R108  (LOG. GAIN)
oar R110 ( A )
Ramp Generator YIG Driver, 2:; 511)?)3/; \
2 Display Control . +9.995V to 10.005V
{Board PF130) R4 (LO. F)
ar R86  {HI. F)
IF Filter L307 (3rd LO. Freq.) 42.3MHz to 44.3MHz
{Board SK 030} C284 (33MHz B.P.F. TUNE)
C225
C2356 300kHz to 9kHz
C256 B.P. F.
10 €268 '

R162 {30kHz GAIN ADJ.)
R127 {10kHz GAIN AD..}
C344

C345

C346

C347

R79 (GAIN CORRECT)

1.6MHz B.W.

RF. Block

J46 (IF OUTPUT)

1197MHz to 1203MHz
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SECTION 3
PRINCIPLES OF OPERATION

Description .

This section briefly describes the general
composition of TR4132/4132N  and
operation of each section, at a technical
level equivalent to experienced electronics
engineers. Reference to the detailed circuit
diagrams included in this manual is recom-
mended, while specific parts and terms,
included in “Technical Terms™ provided at
the end of this manual may be of help.

General Composition

The Spectrum Analyzer is a heterodyne
receiver. An input signal is converted to a
fixed Intermediate Frequency (IF) which
performs separation of the signal and read-
ing of the level. This process continues to
display on the Cathode Ray Tube (CRT).
TR4132/4132N is designed to upward-

" convert the input signal to 1153.3MHz

at 1st MIXER to prevent possible response
to the image signal. A YIG Tuned Oscilla-
tor of 1000MHz to 2200MHz is utilized in
the 1st Local Oscillator. The signal of
1153.3MHz is then downward-converted
twice to obtain the final intermediate fre-
quency of 3.3MHz which is input to the IF
FILTER Section.

IF FILTER Section provides two series of
Band Pass Filter (B.P.F.), namely 300kHz,
100kHz, 30kHz and 10kHz (when set to
AUTO) on 3dB bandwidth and 1.5MHz,
120kHz and 9kHz on 6dB bandwidth, any
of which can be appropriately selected
according to the sweep width of the fre-
quency. The gain can be adjusted by the
variable gain amplifier of {F FILTER
Section.

RAMP GENERATOR is a saw-tooth gener-
ator to sweep X-Axis of CRT and YIG
Tuned Oscillator. In sweeping YIG Tuned
QOscillator, the saw-tooth signal is control-
led at YIG DRIVER Section so that fre-
quency sweep width of YIG Tuned Oscil-
lator can be set in the range from 100MHz/
DIV. to 0.1MHz/DIV. The frequency is

5-3
5-3-1

controlled with further addition of the
voltage that is adjusted by TUNING.
CENTER FREQUENCY LEDdisplays the
voltage determined by TUNING after
converting it to a digital signal at CALCU-
LATE Section. Similarly REFERENCE
LEVEL 1EDMdisplays the level in accord-
ance with the setting of either INPUT
LEVEL or FIELD STRENGTH. If INPUT
LEVEL is selected, the values set by RF.
ATT. and IF GAIN are converted to volt-
ages respectively, summed at the operation
section, A/D converted and displayed.
when switched to FIELD STRENGTH, an
antenna coefficient is calculated at the
operating section based on the voltage led
by TUNING, which is added to the value
determined in the setting of INPUT LEV-
EL and displayed.

Circuit Description
DC CUT-OFF Section
The capacitor between the input connec-
tor and RF. ATT. is to cut off DC compo-
nent of a signal. TR4132N has an imped-
ance converter in addition to convert the
input impedance into 75Q.

5-3-2

TRA132
S0n c1
© il Q)RF_ATT.
17 i1
TR4132N
TSn
— 1P —O e am
18 S J6

Fig. 5-1 Cut-off arrangement

RF. ATTENUATOR Section

The RF. Attenuator is an assembly of thin
film resistors to compose fixed type atten-
uator in range from 10dB to 40dB on
104dB step.
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5-3-3 RADIO FREQUENCY Section

(RF. block)

Radio Frequency (R. F.) Section converts
the input signal (100kHz to 1000MHz)
which has passed through RF. ATT. into
IF signal of 46.7MHz by a two-stage fre-
quency converter. The section is com-
posed of 1st MIXER (Board §X052), 2nd
MIXER (Board SX053) and four cavities.
Board S$X052 has a Low Pass Filter
(L.P.F.) to intercept signals higher than
1GHz and 1st MIXER. L.P.F. is com-
posed of a micro strip line. 1st MIXER is
a balanced type mixer and is to attenuate
the feed-through signal from 1st Local

Oscillator (LO) to minimize high frequen-

cy distortion.

The input signal passed through the RF.
ATT. is mixed with 1st LO at 1st MIXER
and led to 2nd MIXER through a three-
stage coupled Cavity Band Pass Filter
tuned to 1153.3MHz.

Composed in 2nd MIXER is a Cavity
Tuned Oscillator as 2nd LO oscillating
1200MHz. 1st IF signal is loop-coupled

to the cavity of 2nd LO and is supplied to
2nd MIXER which is a balanced type.

The signal of 46.7MHz which is created at
2nd MIXER as the difference of 1200
MHz and 1153.3MHz passes L.P.F. of C27
and L41, is amplified by Q2 and becomes
the output of High Frequency Section.
The conversion gain from input to output
of the RF. Section is from —1dB to +1dB
at a 500 -load.

© —1 RF, BLOCK

S0n
GAIN
~tdB . +1dB 1st, LO,

Fig.5-4 RF, Section Conversion Gain

From RF. ATT.

© pawun

From YIG. O5C.

181,
MIXER

CAVITY B.P.F

L.P.F. :

~H>e

X

IF FILTER
Y 1ne. muen

Fig. 5-3 RF.Section Descriptive Diagram

(&)

1200Mtix
0scC.




5-34 IF FILTER Section

IF FILTER Section converts the 46.7
MHz-signal received from the RF. Section
to 3.3 MHz and make it in a form of
spectrum by proceeding through B.P.F.
This section also provides level adjust-
ments and gain switching on the CRT.
The 46.7MHz-signal (2nd IF) passed from
the RF. Section is supplied to 3rd MIXER
through four-stage B.P.F. The signal is
mixed with 3rd LO of 43.4MHz at 3rd
MIXER, then passes through the L.P.F.
which is composed of C205, L309 and
C206, and a component of 3.3MHz is
created as 3rd IF. 3rd LO is composed of
L and C.
The amplifier composed of Q2 and Q3,
shown in Fig. 5-5 is a variable gain ampli-
fier to compensate for the IF conversion
loss en route to 3rd IF. The gain of this
amplifier can be adjusted by R79 (GAIN
CORRECT). CAL. adjuster on the front
panel is used to calibrate the level on the
CRT, and controls the bias voltage of Q3
in the gain range of more than 4dB.
The amplifier circuits of Q4 to Q7 and
Q10 to Q13 form 10dB step a variable
gain amplifier and buffer amplifier respec-

~ tively. When setting 1F GAIN on the
front panel to 10dB or 20dB, a gain of
10dB or 20dB is given corresponding to
the setting, by the amplifier circuit of
Q4 to Q7. When setting the gain to 30dB,

a gain of 30dB is provided by addition of
10dB by the amplifier circuit of QIO to
Q13. A

The filter is formed with a four-stage
active B.P.F. and a crystal filter, that is
composed of Q8, Q9, Q14,Q15 and Q16.
The center frequency of the LC resonator
at each stage is tuned to 3.3MHz identical
to the crystal filter frequency. As the
front panel B.W. is switched, the diode
switch of each stage is switched accord-
ingly and changes the Q (Quality factor)
of respective LC resonator, which selects
a passing bandwidth of 1.5MHz, 120 kHz
or 9kHz, 1.5MHz-B.W. is determined by
46.7MHz-B.P.F. in front of 3rd MIXER.
In the case of 9kHz-B.W., a crystal filter is
made in series with the LC filter. When
the front panel B.W. is set to AUTO, B.W.
is switched in combination with DISPER-
SION/DIV. to  300kHz-100kHz-30kHz-
10kHz. The deviation of passing loss due
to B.W. switching can be recovered by
adjusting R152 (30kHz-GAIN ADJ.) and
R127 (10kHz-GAIN ADJ.). Q17 and Q18
form an output amplifier circuit.

The conversion loss from an input of 46.7
MHz at the IF FILTER Section en route
to an output of 3.3MHz is about 9dB for
TR4132 and about 11dB for TR4132N,
when IF GAIN is set to 0dB and CAL. is
in adjustable center position.

R7S 1IF GAIN
- —OQ CAL.
10,20dB
B.P.F Ird. MIKER  L.P.F '—-—Oézmmnét
IF INPU
L, W9 Lot S9) {(10dB Step)
~= ~ 048
46.7MHz
02,03 G407
&3, & MMz
o
Ird. LO.
o5
o8 Q9 @10~13 Q& Qs Te LOG, AMP,
~— [ o P
= -~z -~ Nt
\ \ \ \
\\ \\ \‘ \\ "
\ \ \ i % \\ \
\ \ \ 1 \ \
\ \ \ 1 \ BAND
[ WY W N W ————— Ly e wiDH
CONTROL

Fig. 55 |F FILTER Section Descriptive Diagram




5-3-5 STEP ATTENUATOR
Located between the IF FILTER Section
and LOG. AMPLIFIER Section is an
attenuator which is variable from 0dB to
12dB in 1dB steps. When the front panel
IF GAIN (1dB step-Inner switch) is set to
CAL., the attenuation is 6dB.

LOG. AMPLIFIER Section

The LOG. AMPLIFIER used in the instru-
ment is a coincidence-phase saturation
amplifier of 10dB-gain connecting nine
stages in cascade. The outputs of 4 front
stages and 5 rear stages are summed re-
spectively and then totalled, thus forming
an approximate value amplifier.

By setting either 10dB/D1V., 5dB/DIV.,
LINEAR to LINEAR or DETECTION
MODE to Q.P. (Quasi Peak Value) on
the front panel, the input signal passing
through the four-front-stage-amplifiers is
amplified in the circuit of Q37 and Q38,
and supplied to DETECTOR. If the verti-
cal level switch is set to 10dB/DIV. or
5dB/DIV. and also DETECTION MODE is
set to MEAN, the input signal is logarith-
mically compressed through the all stages
of the saturation amplifiers and ADDER,
and then reaches Q34, which is an ampli-
fier for LOG. R150is LOG. GAIN, and is
adjusted to provide DC voltage of LOG.

5-3-6

OUT. to 500mV when the input signal
changes the level by 10dB.

The output of DETECTOR is first sup-
plied to the DC amplifier through a smo-
othing circuit, and then led to LOG./
LINEAR OUT. passing through a smooth-
ing circuit again. If DETECTION MODE
-is set to Q.P., the above-mentioned output
voltage from the smoothing circuit enters
the Q.P. circuit, formed with two IC3
operational amplifiers, where time con-
stant for C.I.S.P.R. specifications is pro-
vided. This output is logarithmically
converted at the DC LOG. AMP. which
comprises two operational amplifiers of
Q39 and IC3, and then lives at Q.P. OUT.
through IC2 amplifier.

Table 5-1 C.).8.P.R. specifications/
TR4132'4132N specifications
C.1.S.P.R. specifications
Frequency 0.15MHz 25MHz |300MHz
Range to 30MHz 10 300MHz to 1000MHz
6dB
Bandwidth 9kHz 120kHz 120kHz
Detection Time
Constant .
Charge 1ms +20% 1ms £20% 1ms £20%
Discharge 160ms £20% | 550ms £ 20% | 550ms +20%
TR4132/4132N spacifications
Frequency 100kHz : 25MHz to 1000MHz
Range 1o I0MHZz
6d8
Bandwidth 9kHz 120kHz
Detection Time
Constant
Charge 1ms £20% 1ms £20%
Discharge 160ms +20% 550ms £20%

BUFFER AMP.

Q12013 | @015
From :

{F FILTER

Q160171 Q18,019 | Q20

R176

a7 0%
a3e (LIN, GAIN) (LOG. GAIN)
(L0G)
0C AMP DC LOG. AMP, AMP,
or | |
- CIRCUIT
( DETECTOR} é é
RIE3 R293 R288  R237
(106, orrsery O BOG/LNEAR  ooiyiop2) (0P 1) vt

Fig. 56 LOG. AMPLIFIER Section Dascriptive Diagram
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5-3-7 RAMP GENERATOR and YIG DRIVER

Section

1st LO applies the YIG-tuned oscillator
which is capable of sweeping from 1000
MHz to 100kHz in one sweep for 20 milli-
seconds with extremely linear and stable
performance. The tuned frequency
(Center Frequency) is LED-displayed in
digital conversion of the control current
by A/D converter IC utilizing the current-
to-frequency linearity of the YIG-tuned
oscillator. Reference level display on the
CRT can be selected to input the terminal
voltage display or field strength display at
the time of connecting an antenna. The
voltage converted to the input terminal is
determined by the settings of RF. ATT.
and IF GAIN (10dB step and 1dB step).
The settings are converted to voltages,
which are summed at an adder, and the
voltage corresponding to the reference
level is digitalized by an A/D converter IC
and LED-displayed on the CRT. In the
case of displaying the reference level in
field strength, the antenna coefficient of
the antenna being used is compensated to
the input terminal voltage. The voltage
corresponding to the reception frequency
can be obtained through the control cur-
rent of the YIG-tuned oscillator. It is
logarithmically converted and added to
the voltage corresponding to the input

terminal voltage and then LED-displayed.
Composed on board PF130 are Ramp
Generator, YIG Driver, Frequency Dis-
play Control, Level Display Control and
Antenna Coefficient Compensation Cir-
cuit for level display.

IC1 and C144 form an integrating circuit
which generates ramp waveform. When
voltage reaches the upper limit (about 5V),
the comparator of IC2 is inverted and trig-
gers a series of sequencial operation to
follow. ,

Ramp signal goes the CRT driver to
drive horizontal axis of the CRT. Deliv-
ered also to CRT driver is the blanking
signal which eliminates fly-back line of
the CRT. The ramp signal to the attenu-
ator of the front panel DISPERSION/DIV.
is attenuated by the divider corresponding
to the setting of DISPERSION/DIV. and
is led again to the ramp board. This signal
is then supplied through the buffer ampli-
fier of IC3 to the adder of 1C4 together
with sweep signal to control-sweep the
center frequency of the YIG tuned oscil-
lator. The output of IC4 is amplified by
the current amplifier of Q26 and Q27 and
drives the coil of the YIG-tuned oscillator.
Supplied to the oscillation section of YIG-
tuned oscillator are —5V from —15V line
through three-terminal regulator and also
+12V from +15V line through R131. The

RF ATT. 1F GAIN

TUNING
Ta CRT DRIVER
r— -
R&B
SCAN Q
TIME |
MANUAL | - ! ’In
SINGLE ?_. RB& REG HE dB}J
oD : Q? INPUT LEVEL
ANTENNA A
MODE
REF. awtEmA 4
! VOLTAGE HARI1 |DC LOG. AMP EE—_?_
i D38.IC5 FREQ. DISPLAY oz |
l —_—
l 111 .
I ALY Joiyz
I & sré-noﬂlvsn +12¥ To YIG
I 17 |
i X
D U, . <, _ -

T

DISPERSION
ATY.

Fig. 57 RAMP GENERATOR & YIG DRIVER Section Descriptive Diagram




control voltage for sweep center frequen-
cy as obtained by TUNING potentiometer
goes through the buffer amplifier of IC6
and the display drive circuit to the fre-
quency display circuit.

The resistors (1k and 100Q) composed
to RF. ATT. (10dB steps) and IF GAIN
(10dB step and 1dB steps) are connected
in series and inserted to IC5-feed back cir-
cuit. The output voltage generated in
accordance with the resistance is sent to

the level display circuit. after getting an -

offset at the IC5-buffer.
If the front panel REFERENCE LEVEL

is set to FIELD STRENGTH, the same
voltage as applied to the frequency dis-
play is sent to DC LOG. AMP. composed
of Q28 and IC6. The log-converted Out-
put voltage for the frequency in LOG.
AMP. is the antenna compensation
coefficient which is added to the afore-
mentioned level display circuit. The
displays of frequency and level are 1000
MHz and 100dBu respectively in the case
the input is 1000V based on the reference
voltage (TP1) of 10.00V. (Refer to Para
5-39).

AUTO SCAN

TP6

P7

TP
{ Blanking )

P9

LA

RLRI]

Fig.5-8 Timing Chart in AUTO and SINGILE SCAN Modes

SINGLE SCAN
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5-3-8 CRT DRIVER Section

The CRT DRIVER consists mainly of dif-
ferential amplifiers for deflecting bright
dots in the X-axis and Y-axis directions
respectively, a circuit for setting grid bias
voltage of CRT, a 170V regulator and a

© video filter.

The ramp voltage supplied from RAMP
GENERATOR is amplified by the dif-
ferential amplifier of Q11 to QIl4 and
then sent to X* and X~ terminals of CRT
respectively. A
The signal from LOG. AMP. is supplied to
the amplifier of IC1 where its vertical
level is switched by the vertical switching
circuit of Q27 and Q28 in accordance
with the setting of the front panel 10dB/
DIV., 5dB/DIV., LINEAR switch. This
switching circuit is designed so that ampli-
fication of IC] becomes twice for 5dB/
DIV., as compared with the setting of
10dB/DIV. and LINEAR to effect vertical
display giving an offset by Q28.

The signal goes further through VIDEO
FILTER to another differential ampli-
fier of Q15 to Q21, where it is amplified

and is sent to both Y' and Y™ terminals
of CRT. The same signal. in the mean-
time passes through Q29 and is, being
Y-out, the front panel PHONE output via
the amplifier of Q30 and Q31.

Q23 to Q26 compose a voltage regulator
which adjust to 170 volts through R85.
R86 is to adjust ASTIGMATISM and is
semifixed for the best effect.

DISPLAY Section

Both frequency and level display sections
are composed of Board SG231 with LED
and Board SZ441 with A/D converter IC
respectively. When an analog signal of
1.000V is input in addition to the fixed
reference voltage of 10.00V supplied to
Board $Z441 from Ramp Generator and
YIG Driver Section, the frequency section
displays a digital output of 1000, while
the level section indicates 100 blanking
the least significant digit.

Both display sections are arranged for
easy-to-read display owing tc sampling
time constant adjustable by R21 and R25
respectively.

-, Xt Yo,¥v

-— e e OO e —_— 1
1 |
| ]
| I
I RS5 RT2 ' |
| CRT 170v |
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: FILTER |
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Fig. 59 CRT DRIVER Section Descriptive Diagram




5-3.10 CALIBRATION OSCILLATOR Section
The Calibration Oscillator is-a LC Colpitts
type and is output at the front panel CAL.
QUT. connector. The frequency and the
level are adjustable by variable inductance
L25 and resistor R16 respectively.

The output is with frequency of 100MHz
+ 200kHz and level of 80dBy * 0.5dB.

CAL. DUTPUT

- I 100MHE * 200kHz

L 8008y %0598

L2s R

LFig. 5-10 CAL. OSC. Secticn Descriptive Diagram ——

5-3-11 High Voltage Section

This circuit supplies high voltage neces-
sary for driving CRT. Secondary voltage
which is induced by the primary circuit
oscillating at about 35kHz is rectified in
voltage multifying and a —2.0kV cathode
voltage is supplied. Also produced in this
circuit are the voltages for FOCUS, grid
and heater.
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6-1

6-2

SECTION 6
TROUBLESHOOTING

Description _

This section intends to trace trouble shoot-
ing for TR4132 or TR4132N Spectrum
Analyzer in conjunction with respective
fiow-chart.

It is requested to use the instrument after
Performance Check and Calibration Adjust-
ments have been performed whenever 2
repair is made resulting from defective
operation.

The reference numbers and simbols of the
parts etc., specified in this section are iden-
tical to those as imprinted or marked on
the circuit boards and diagrams.

Preparations and Precautions for Trouble
Shooting

6-2-1 The equipment and tools necessary for

trouble shooting are listed in [Table 6-1]
and [Table 6-2].
have equivalent or better performance
ratings than those in the table.

Table 6-2 Tools for Trouble Shooting

The equipment must

ltem Stock No. Note
1 | BNC-BNC Cable MI-02 | (for TR4132)
2 | BNC-BNC Cable MO-15 |(for TR4132N)
3 | BNC-SMA Cable | MC-37
4 | BNC-UM Cable [ MC-36
5 | N{J}-BNC(P} Adapter | UG-349/U
6 | N(P)BNC(J) Adapter | TR1613 ;‘;’f )
7 | UM{J)-UM(J) Adapter UM-QA-JJ
8 | Adjusting Plain Board CZ570 | 22-pin, double
Note: See Page 7-7 for details.

Table 6-1 Equipment for Trouble Shooting

Equipment

Performance ratings

Recommendation

Signal Generator

Frequency: 1MHz to 500MHz

Frequency accuracy: Within+1%

Output level: 117 dBu

Output impedance: 5082

Qutput level flatness: Within £0.5dB

Noise sideband: —140dB away from 200kHz carrier

Frequency: 10Hz to 100MHz

Max. DC voltage: 500V

ADVANTEST
2 Frequency Counter Sensitivity: 10mV rms. TR5122G
Stability: 5 x 10 /day
- Range: 0V to + 1000V ADVANTEST
3 Digital Voltmeter Accuracy: +0.1% TRG855
Input impedance: 2 10MQ
4 DC High Voltage . ADVANTEST
Probe Range: 3000V TR1116
Frequency range: 100kHz to 1500MHz ADVANTEST
5 Spectrum Analyzer Sensitivity: —120dBm TR4110/4113
Resolution: 30Hz to 300kHz
i Frequency: DC to 10MHz
6 Oscilloscope Sensitivity: 10mV/DIV.
Attenuation: 10 :1
7 Voltage Probe Input impedance: 10MS




6-3 General Precautions Band Pass Filter (Cavity) and 2nd Local

(1) The description on trouble shooting is Oscillator. Do not turn it uselessly.
intended for an experienced measuring :
equipment service engineer and an electro-
nics engineer, so that the personnel must
be qualified to understand the contents.

(2) The instrument must be operated on AC
100V (120V, 200V or 240V as specified)
+ 10% and 50Hz/60Hz.

(3) The power cable has 3-pin type plug of
which the round pin in the center is for
grounding. In the case of using an adapter
for 2-pin connection, either the wire from
the adapter or the ground terminal GND
on the rear panel of the instrument must
be connected to the earth ground.

(4) Perform the trouble shooting procedure
at a place where dust, mechanical vibra-
tion and noise have been eliminated.

(5) Set POWER to OFF whenever checking
inside of the instrument and removing
or inserting any circuit board.

(6) Pay attention, in using Oscilloscope or
Digital Voltmeter, to prevent shorting
with neighbouring terminal or lead wire
of the parts.

(7) A soldering-iron of 20W to 30W is recom-
mended to replace defective parts on a
circuit board. Soldering must be com-
pleted in a short time. The parts, especial-
1y semiconductors or the printed pattern,
may be damaged if the soldering-iron is
kept contacting for long.

(8) The replacement parts must be equivalent
to the originals with reference to the Parts
List herein.

(9) The instrument uses high voltage. Special
attention must be paid in trouble shooting
of the high voltage block to avoid an
electric shock. Leave for more than 5
minutes after POWER is set to OFF in
replacing parts.

(10) In case the RF. block (MEP-262) is defec-
tive, the block itself must be replaced.
Contact ADVANTEST or its distributor
for assistance. The protuberant screw on
the RF. block is for adjusting 1153MHz-



CHART -1

AC POWER switch is ON.
But no electricity is ap-
plied.

Power Cable
is connected to right
AC voltage line

Apply right power voltage
to the instrument,

Rear panel
POWER MODE is
set to AC,

Set POWER MODE switch
to AC,

Power fuse
is in disorder

Replace with new fuse,
Check power-line imped-
ance,

{See page A-1-3)

I YES

AC POWER

Power voltage * NO

Primary power
PC impedance is abt.
65k /AC100V

Secondary of
power is shorted

Power line
voltage to each board

1§ correct.

ePower Line Impedance
J2-19A, B—GND . . . .abt, B6{2 to 88{)
J2-1BA, B—GND., . , .abt. 86%) to 8B{2
{measure inverse polarity)
J2-17A,B—GND . . . .abt. 8682 to 8802

ePower Line Voltage
CRT DRIVER ({SG210}

15710, ..., ... +15V £0.6V
JIBZ11 L., —~15Y 0.6V
Je712... ... +250V
RAMP GENERATOR

J2-19A,B .. ... .. +16V £0.6V
J2-18A,B . .... -..—1BV 0.6V
J2-17A,B ...l 15V +0.2V
J156, 316 - Pin 1., . .=6V £0.2V

J1b,J16-Pin 2. . . 46V 10.2V
[C4-Pin 2—GND , .. 424V 212V
Db-cathode—GND. . .abt. 250V

Check primary of power
supply.
{See page A-1-3)

Check power supply wiring

of the instrument.
YES

Check power line of corre-

| sponding circuit board.

is right

Check corresponding power
supply regulator,

CRT does not illuminate,

FOCUS
and INTENSITY are
insufficient,

YES

Adjust FOCUS and IN-
TENSITY to obtain dis-
tinct trace.

Pin 2 of 1C4
has correct +24V.

Check +24V regulator,

Deflection voltage
of X and Y axises
are normal

Check CRT hias voltage

X-Axis input
Voltage {Ramp voltage)
is normal

Check Board PF130
(RAMP GENERATOR &
YiG DRIVER) :
{See page 6-5)

Y-Axis input
voltage is normal

Check Board PH209
(LOG, AMP)
{See page 6-9)

b 4

Check Board SG210
{CRT DRIVER}
{See page 6-11)

oCRT Socket

Pin 1
Pin 2
Pin 3
Pin 4
Pin&
Pin6
Pin 7
Pin 8
Pin9

Pin 10 {NC)
Pin 11 {X-)
Pin 12 {X+}
Pin 13 {NC}

voltage is normal

voltage is normal

{H)

(G1) —2kV to —2.1kV

(K)

{P} . ...—1.BkV at FOCUS full cow.
{P2. ASTIG}. ..... 0 to 105V
{G2.1SD). ....... 105V

{v-)

(NC)

Y+
(Y+) Depends on terms of input signal

(See chart 6}

Check high voltage
circuit.

High bias

Check Board SG210

Low bias {CRT DRIVER)

CRT is defective.
{Contact ADVANTEST)
{See page 6-6)




CHART -2

Input signai is applied,
Cnly base line appears but
no signal on CRT,

Zero frequency
{Local feed through)
is available

Cutput level
of YIG tuned Oscil-
lator is above +11dBm.

Either R¥. block (MEP262)
ar RF. ATT. is defective.
[Contact ADVANTEST]

Bias voltage
to YIG turned OSC.
is normal

YES

eZero frequency level is in 90dBu
to 100dBu when RF,ATT. is set
to 0dB.

®Bias voltage to YIG tuned osci-

Ilator:

12V L, +12V 0.6V
—BV... ... —68V 0.2V
H.............. +BV 0.6V
T+ .

T— ] ........... See chart 3

YIG tuned OSC. is defective
{Contact ADVANTEST)

Check Board PF130

Cutput level
of MEP262 (RF. block)
is normal.

MEP262 (RF. block} is de-
fective, -
{Contact ADVANTEST)

Qutput level
of IF is normal

Check Board SKO030 {IF
FILTER SECTION]}
{See page 6-7)

Output level
of LOG. AMP. is normal

Check Board PH209
(LOG. AMP.}
(See page 6-9)

Check Board SG210
{CRT DRIVER} and CRT.
{See page 6-11)

{Y1G DRIVER)
{See page 6-13}

® Qutput level of MEP262

(RF. block}

At the following settings:
CENTER FREQUENCY

......... 100MHz

RF.ATT. ... ........ 0dB

Connect CAL. QUT. to INPUT.

Adjust TUNING & FINE for

maximum level,

TRa132 . . _27dBm=*1dBm
TRA132N, | | | —29dBm+ 1dBm
*Qutputlevel of |F . .. .. —24dBm
At the following settings:
BW.............. 1.6MHz
IFGAIN .. ...... 0dB. CAL.

eQutput of LOG. AMP. ... +2.5V




CHART — 3 (BOARD PF130—RAMP GENERATOR & YIG DRIVER)

Settings: )
SCAN MODE . ., .AUTO
SCANTIME. . . ., 20ms

DISP/DIV. .. 100MHz/DIV.

Connect oscilio-
scope 1o J2-15A.
Verify Ramp Wave-
form.,

Normal Ramp
waveform appears
on TP

Check RAMP GENERATOR
circuit

Check attenuator of DIS-

Output waveform
of IC3 is normal.

Check IC3 circuit
{See page A-1-12)

Qutput waveform
of 1C4 is normal

Check 1C4 Circuit
(See page A-1-12}

Output waveform
of J2-20B is normal

Check circuit Q26 & 27.
{See page A-1-12)

(Y!G DRIVER is normal '

PERSION/DIV. and assem-
bly of the instrument,

J2-1BA, IC36

+5V

IC4-6, T— (J2-20B)

+3V

T+ {(J2-21B)
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CHART —4  (s80arRD SK030 IF FILTER)

® Apply 46,6MHz signal to

IF input

—27dBm/ TR4132

—29dBm/ TR4132N
®Setrings

WFGAIN. .. .. .. 0dB

BW, . ...... 1.5MHz

Connect Spectrum
Analyzer to TP3. Verify
a signal {3.3MHz, abt,
—20dBm}.
{See page 6-6)

A signal
{3.3MHz, —20dBm)
appears on TPB,

3rd Local is oscillating®
{Q1 Collector side)

Level changes
{10dB, 20dB} fotiowing
front panel 10dB step IF
GAIN switching.

{.evel changes
{5 1o 6dB) following
front panel {F GAIN-
CAL. Adjusting

Check 3rd Local OSC,
{See page A-1-8}

Check circuits Q4 to Q7,
(See page A-1-8)

Check circuits 02 & Q3.
(See page A-1-8)

Leve! changes
{10 10 30dB) following
front panel 10dB step
IF GAIN switching.

Check 46,7MHz-B,P.F.,
Mixer and 3.3MHz-1..P.F.
{See page A-1-8)

Check circuits Q10 10 Q13.
{See page A-1-8)

Check circuits Q8 & Q9.

“{See page A-1-B)

1

® Connect |F input to RF,
block

@ Connect CAL. QUT, to
INPUT on the front pansl

A signal
appeare on CRT.

Check circuits Q14 to Q18
{See page A-1-8}

Bandwidth
normally returns following
bandwidth switching

Check B.W. Control Diode
Matrix circuit and Diode
Switch circuit.

Level does not
change fallowing
bandwidth switching,

Check circuits (8 to Q9
and Q14 to Q16
{See page A-1-8)

C IF FILTER is normal )
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CHART -5

(BOARD PH203 LOG. AMP.}

Apply a signal (3.3MHz,
~30dBm) to LOG. AMP.
input.

Connect Oscillo-
scope to TP1. Verify
that waveform is

Connect Oscillo-
scope to TP2, Verify
that waveform is
normal

YES

|
l
1
l
i

Proceed same
for TP3 ta TP8 and
verify normal wave-
form

YES

Connect Oscilio-
scope to T P9, Verify
normal waveform,

Connect Oscillo~
scope to TP10, Verify
normal waveform,

Connect Oscillo-
scope to TP11, Verify
normal wavelorm,

Check circuits Q11, Q12,
and Q13,
{See page A-1-10/11)

Check circuits Q14 & Q15.
{See page A-1-10/11)

Praceed to check circuijts
Q16 10 Q27,
{See page A-1-10/11)

Check circuits 028 & Q29,
{See page A-1-10/11}

Check circuits Q30 to Q33
{See page A-1-10/11)

Check circuis Q34
(See page A-1-10/11)

¢TP1 Normal waveform
60mVp-p Sine wave
Offset +12V

#TP2 Normal waveform
190mVp-p Sine wave
Offset +12V

#TP3 Normal waveform
860mVp-p Sine wave
Offset +12V

& TP4 Normal waveform
Abt, 2Vp-p Sine wave
Offset +12V

#TP5 ta TPY Normal waveform

e ANANNS
Uyl

¢TP10 Normal waveform

230mVp-p/input —30dBm
270mVp-p/Input -20dBm
_310mVp-p/input —10dBm
350mVp-p/Input OdBm

oTP11 Normal waveform

440mVp-p/input —30dBm
520mVp-p/input —-20dBm
-f-—=t--—f-—-F- 800mVp-p/Input —10dBm
680mVp-p/input  OdBm

LOG.
ov

1f front panel is set to LIN, or Q.P.: —

560mVp-p/input —40dBm

180mVp-p/input —50dBm
56mVp-p/Input —80dBm

Connect Oscillo-

NO
scope to TP12, Verify

normal waveform

Check circuits Q35 & Q36.
{See page A-1-10/11}

Connect Oscillo-
scope to TP13. Verify
normal waveform,

Check detection circuits
D41 & D42,
{See page A-1-10/11)

Connect Digital
Voltmeter to TP14,
Verify normal
voltage

Check IC1 and smoathing
circuit,
{See page A-1-10/11)

Set front paﬁel DETEC-
TION MODE to Q.P.
Apply a signal of —40d8m.

Connect Oscillo-
scope to TP11, Verify
normal waveform

NO

Check circuits Q37 & Q38,
{See page A-1-10/11}

Connect Digital
Vaoltmeter to TP15,
Verify normal

voltage

Check circuit 1C3,
{See page A-1-10/11}

Connect Digital
Volimeter to TR1G,
Verify normal
voltage

Cheek circuits IC3 & Q39,

_ {See page A-1-10/11)

YES

( LOG, AMP. is ncrmal) .

¢ TP12 Waveform

5.8Vp-p/lnput —30dBm
" B.6Vp-p/input —20dBm
7.4Vp-p/input —=10dBm
_ B.OVp-p/lnput  0dBm

&TP13 Waveform

- +270mVp-p/input —30dBm

LOG,
== +120mVp-p/Input -60dBm
+310mVp-p/input —20dBm
OV mmme e T +340mVp-p/input —10dBm

If front pane! is set to LiN. or Q.P.:

~— ~-+270mVp-p/input —40dBm

==z A—— +90mVp-p/input ~50dBm

®TP14 Voltage

Input Segnat Level [TP14 Voltage
0dBm | 4.0V
—10dBm 3.5V
—20dBm 3.0V
—30dBm 2.5V
—40dBm 2.0V
—50dBm 1.5V
—60dBm 1.0V
—70dBm 0.5V
—80dBm ov

#TP15 Voltage (when set to Q.P.)
lnpul Signal Lovel | TP16Voltage

—40dBm 4.0V
—50dBm 1.3V |
—60dBm 0.4V
—70dBm 0.13V
—80dBm 0.04V

o TP16 Voltage {when set to Q.P.}

Input Signal Lovel | TP16 Voltage

—40dBm 4.0V
—50dBm 3.5V
—60dBm 3.0V
—70dBm 2.5V
—80dBm 2.0V
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CHART——- 6 (BOARD SG210 CRT DRIVER)

[STARTI]

Connect Digital
Voltmeter to J156-pin2,
Verify abt, 240V,

Connect Digital
Voltmeter 10 TPI.
Verify abt, 170V,

NO

Set front panel controls:

Y-Axis . .. .. 10dB/DIV,
VIDEOQ FILTER .. .OFF
SCANTIME, ., .. 20ms

Connect Oscillo-
scope to TPG. Verify
normal RAMP
voltage

Connect Oscillo®
é)pe to TP7, 8. Verify
normal voltage
(Use 10:1 voltage probe)

YES

eConnect Osciiloscope to
TP1,

® Connect CAL, OUT. 10
INPUT,

®Ser front panel controls:
CENTER FREQUNECY

DISPERSION/DIV,
..... 0.2MHz/DIV,

BW. ..., 120kHz

REFERENCE LEVEL

form as Fig, -d

Connect Oscillo-
scapa to TP2, Verify
normal waveform,

- & Make oscilloscope wave-—

D46 Cathode
voltage is abt. 65V

Check circuit D46,
{See page A-1-13)

Check circuits Q23 &

Q26.
{See page A-1-13)

Chack RAMP circuit of
Board PF130 or wiring of
the instrument,

{See page A-1-12}

Remove CAT
Connector. Check TP7, 8.
Verify nermai
voltage

YES

Check circuit Q11 to
Q14,
{See page A-1-13}

CRT is defective.
{Contact ADVANTEST)

Check circuit ICt.
{See page A-1-13)

GND

GND

GND

GND

GND

Fig—a TP6 Waveform

[T
+5V ~ (Y -—]
/ .
4
/
1T
Fig—b TP7 Waveform
+163V [ .
\\\
N +igy
Fig—c TPB Waveform
T
+169V
vy
e
. +24V A
Fig—d TP1 Waveform
{(1V/D1V., 5ms/DIV.}
| " 5ms
v
—
/I 4.2V
/f(
1\
Fig—e TP2 Waveform
,4.0V
r
A

At this condition

Check circuits Q27 &
Q28, |
{See page A-1-13}

Switch from 10dB/DIV.
to 5dB/DIV. Verify
narmal waveform

Check circuit Q29,
{See page A-1-13)

Oscilloscope to TP3,
Verify normal

Check circuits Q15 to
022,
{See page A-1-13)

Connect
Oscilloscope to TP4, 5,
Verify normal ware-
form

(CHT DRIVER is normal ’

DISPERSION/DIV,

...... 0.2MHz/DIV,
BW. ........ 120kHz
IFGAIN. .. .. . . 30dB
SCAN TIME , , . ., 20ms

Fig—f TP2 Waveform

5dB/DIV. I

Ilv'

GND

GND

Fig—h TP4 Waveform

IQCV !/11 2V

A

)
W/ e
53V
17v
GND I
Fig-i TP5 Waveform — 164V
20 103V
B [ et | e
\
%
50V
GND
Fig-
i )
[\
A
i
7 \
i
L )
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Fig. 6-4 PF130 (RAMP GENERATOR & YIG DRIVER) Check Paint
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CHART — 7 (BOARD PF130 RAMP GENERATOR, YIG DRIVER & DISPLAY CONTROL)

DISPLAY CONTROL
SECTION
[START]

Connect Digital
Vaoltmeter 1o TP1.
Verify 10.00V

NO

YES

Connect Digital
Voltmeter to J2-Pin13B.
Verify normal
voltage

NO

YES

Connect Digital
Voltmeter to TP2. Verify
normal voltage.

NO

YES

Connect Digital
Valtmeter to TP3, Verify
normal voltage,

NO

YES

Connect Digital
Voltmeter to TP4, Verify
normal voltage.

NO

YES

~~ Connect Digital
Voitmeter 1o TPS. Verify
normal voltage,

NO

YES

Connect Digital
voltmeter o J2-16AB,
Verify -5V,

NO

YES

DISPLAY CONTROL
SECTION is normal.

D38 Ancde
side-valtage is abt. —8.2V,

YES

NO

y

Check circuit D38,
{See page A-1-12)

Check Potentiometer of
TUNING ZERO ADJ.
circuit.

{See page A-1-12}

Check cireuit ICB
(See page A-1-12)

Check circuits 1C6 & Q28.
{See page A-1-12)

Remove board,
Check resistance of
J2-4--68,

NO

YES

Check circuit 1CS.
{See page A-1-12)

Check resistor assy of
RF. ATT., IF GAIN,
{F 1dB-ATT.

Check circuit IC5,
{See page A-1-12)

Check circuit IC7
{See page A-1-12)

Check circuit IC5
(See page A—-1--12) .

TPt
*]2-138

*TP2

*TP3

oTP4

*TP5

+10.00v DC
TUNING full cow™#
TUNING full cw "2
TUNING fuli cow
TUNING full cw

abt.

abt,

abt.

abt,

2.7V *1 cocw: counter clockwise
—5.8V "1 cw: clockwise

A

+11V

At the neighbour of CENTER FREQUENCY OMHz, rapidly
changes in abt. +BY to abt. +1V. Thereafter becomes 0.0V
at 34MHz { TR4132 ) or 43MHz ( TR4132N ). And Indicates
-1.55V { TR4132 Jor -1.45V({ TR4132N )at 1000MHz.
When switching front panel cohtro! from ANT. A to ANT. B,
it shows 0.25V (both TR4132 & TR4132N ).

REF. LEVEL TP4 Voltage

80dBu —4.0V *Front panel settings:
90dBu —4.5V RF.ATT ....... . .0dB
100dBu 5.0V IF GAIN . ... .0dB, CAL.
110dBu —5.5V REFERENCE LEVEL
120dByu -60v ... "INPUT LEVEL
130dBu —6.5V
140dBu —7.0vV
150dBu 7.5V
Corresponde to REFERENCE LEVEL display at 1: 1.
Displaying 100 . .. ...... 1.00v
Displaying 110 .. ... .... 1.10V

Where fluctuation of about 0.01V is unavoidable due to tolera-
nce of resistor on Board SZ441.

DiSPLAY SECTION
{START!

Connect Digital
Voltmeter to pin 10 of
J156 or J16. Verify
+5V

Connect Digijtal
voltmeter to pin 1 of J15
or J16. Verify
—5V.

Connect Digital
Voltmeter to Pin 9 of J15
or J16. Verify
10.00V

Connect Digital

Check main power
supply +5V line.
{See page A-1-3)

Check Board PF130
DISPLAY CONTROL
SECTIGN.

{See page A-1-12)

Check Board PF130
DISPLAY CONTROL
SECTION.

Check Board PF130

Voltmeter to Pin 5 of JIS~_ND DISPLAY CONTROL
& or J16. Verify > *| SECTION.

*3anormal voltage.

All LED
segments illuminate.

Replace LED.

Replace [C1

"3, Outputs the voltage corresponding to REFERENCE LEVEL

display at 1 : 1 same as TP5.

]

{ICL7107CPL} of
Board §Z2441,




Fig. 6-5 MEP265 (H.V. POWER SUPPLY) Check Point
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CHART —8 (B0ARD MEP265 H. V.

[START]
Disconnect CRT Socket

Connect Oscillo-
scope to Q1 collector side.
Verify normal

Voltage on
K terminal is normal.

Voltages on
A1l & A3 terminals are
normal

Voltages on
two H terminals are
normal

H.V. POWER SUPPLY
normal.

Check circuit Q1

Check circuits D14,
D15 & TP71.

Check circuits D12,
D13 & TP71.

TP71 is defective.

POWER SUPPLY)

o1 Base Voltage

v D
k- abt. 28}5-4

# (1 Collector Voltage

+60V -—

OV -—— A fm A - -
oK terminal voltage abt. —2kV
e A1 terminal voltage abt. —2.1kV
¢ A3 terminal voltage abt. —2kV
#H terminal voltage abt. —2kV

6—-15



6-4 Replacement of CRT

1) Remove the top and bottom covers.

2) Disconnect the lead wire from CRT coil as
shown in [Fig. 6-61.

3) Remove 4 pieces of the screw and the con-
nector for CRT DRIVER (8G 210) Board.

4) Remove CRT socket (D in [Fig. 6-7].

5) Loosen 4 pieces of the screw for CRT band
@ in [Fig. 6-71. -

6) Loosen the screw ® in [Fig. 6-7].

7) Remove the front panel CRT filter together
with the hood.

8) Take out CRT pressing the arrow marked
part in [Fig. 6-71.

9) Replace with a2 new CRT (Stock No. 140-
BMB31) and proceed the mounting in the
reverse order of dismounting as above.

10) Perform adjustment of CRT DRIVER in
accordance with Section 4, Paragraph 4-3.

11) Mount the top and bottom covers after
the adjustments.

Remove lead wire {Bottom View)

Fig. 6-6 CRT Replacement

CRT Hood

{Top View)

Fig. 6-7 CRT Replacement

6—16

6-5 Replacement of YIG Tuned Oscillator

1) Remove the four screws @ with which the
Y1G tuned osciliator is secured. Then loosen
the two screws (& to remove the TOP-
1100. Note the connectors’ position for
alignment on replacement.

2) Disconnect the lead wire connected to each
terminal of YIG TUNED OSC.

3) Replace with a new YIG (Stock No. TOP-
1100) and proceed remounting in the re-
verse order of above procedure.

4) After the mounting, perform checks re-
ferring to the following paragraphs of this

Manual.
Section 3 Para 3-4-10 Para 3-4-12
Section 4 Para 4-6-2 Para 4-6-3
Para 4-6-4 Para 4-6-5

66 Replacement of RF. Block

1) A new RF. block (Stock No. MEP-262)
must be secured from the factory in case
of failure of any part of the block.

2) In removing RF. block, loosen 4 pieces of
the screw (@ in [Fig. 69].

3) After the remounting, perform checks
in reference to Section 4 Paragraph 4-8.

o CAUTION
!ﬁ Do not carelessly rotate the screw
| projected on the RF. block, which

! is for adjusting 1153MHz B.P.F. i

(Cavity) and 2nd LO. OSC. :

i
|
i




CRT BAND (Upper)

CRT CUSHION, sponge B

CAT CUSHION, sponge A

0 RING. packing

NECK BAND. CRT
“CUSHION. CRT neck. sponge

Fig. 6-8 CRT Assembly Diagram

¥IG TUNED OSC

RF BLOCK UNIT

. /BOARD CASE

FRONT SIDE

1‘- ) ) /'
SUPPORT, N
chassis A \- s
SCREW M3x8

SUPPQRT

Fig. 69 Y1G & RF. BLOCK Assembly Diagram
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6-7 Digital Memory Adjustments
6-7-1 Preparations for Adjustments
The X, Y, and Z axis signals and AC —
power for the TR1604 Digital Memory l [ )
are supplied by the TR4132/4132N =
q]
w
[m

Spectrum Analyzers.

Loosen 4 pieces of the screw shown in
[Fig. 6-10] and remove the TR1604
from the TR4132/4132N mainframe.
On the TR1604 circuit board are ,
jumper wires for TR4132/4132N and =
TR4120. O_
Check that the jumper wires for the
TR4120 are disconnected. The loca-
tions of the jumper wires are shown in l_— Fig.6-10 TR1604 Removal
[Fig. 6-11].

!

fll'l ) S g dull g Sm— )

Fig. 6-11 Jumper Wire Locations




6-7-2 Check before Power On
Disconnect cable connectors from Power
Scource Connector P1 and Signal Con-
nector P2, and check impedances across
each pin of the connectors.

(1) Check impedances across power source
pins and the ground pin of Connector P1
against the following specifications:

P1-1 (GND) 0Q

P1-2 (+5V) Approx. 4.7k
P1-3 (+15V) Approx. 5.9k
P14 (-15V) Approx. 6.0k2

{2) Check impedances across each signal pin
and the ground pin of Connector P2.
The pin assignments are shown below:

P2-3 Y OUT.
P2-5 Y” IN.
P2-7 X OUT.
P29 X" IN.
P2-11 Z OUT.
P2-13 Z7 IN.

6-7-3 Power Source Voltages

(1) Set the MEMORY switch on the
TR1604 and the POWER switch on the
TR4132/4132N to OFF. Disconnect
the cable connector from Connector Pl
on the TR1604.

(2) Connect the AC Power Cable J1 to the
TR4132/4132N, and then turn the
TR4132/4132N POWER switch to ON.

(3) Check the power source voltages at each
pin of Connector Pl aginst the followings:

P1-1 +15V 0.6V
Pi-2 +5V 20.2V
P1-3 GND

Pl-4 =15V 0.6V

Check the power source voltages at each
pin of Terminal Block J9 against the

followings:
A GND
B Approx. +9.9V
C Approx. +24.6V
D Approx. —14.8V
E Approx. +9.2V
(A
j ¢
TR1604 +a External
Regulator | > DC battery
E -+
) B
Fig. 6-12 Power Source Voltage Maasurement

6-7-4 Timing Generator Check

(1) Set the TR41 32/41 32N POWER switch
and the TR1604 MEMORY switch to
OFF, and then connect the Connector Pl
to the TR1604 circuit board. And turn
the TR4132/4132N POWER switch to
ON.

(2) Check the 1MHz clock and Clocks @
through(9) . See Fig. 6-13.

6-7-5 X Axis Adjustment

(1) Set the TR4132/4132N POWER switch

" to OFF. Connect the TR1604 Con-
nector P2 to the TR4132/4132N
Connector J23 with the supplied cable.
Check that Slide Switch S10 on the
connector panel of the TR4132/4132N
is set to the TR1604 side.
After the TR1604 MEMORY switch is
set to ON, turn the TR4132/4132N
POWER switch ON.

(2) Check that the ramp signal (X’ IN.) as
shown in Fig. 6-14 is observed at Pin 9
of Connector P2.

A A
s W s

|
20msec

Fig. 6-14 Input Ramp Signal
(3) Check that the blanking signal (Z IN.) as
shown in Fig. 6-15 is observed at Pin 13

of Connector P2.

,—l ——————+5V

ov

Fig. 6-15 Blanking Signal

(4) Adjust the upper and lower limits of the

ramp signal (at TP1) with R247 and R248

respectively so that the ramp signal volt-
age is within —0.4 to +10.4V.




1MHz clock observed at D1-14

[ 1 5 U I

1 i

1usec

Clock(1) {RAM ADDRESS COUNTER UP) cbserved at F2-12
Clock (Z){LATCH CLOCK) observed at D26

['1 I

Clock (3) (RAM WRITE PULSE} observed at F2-2

Ctock (4) (RESET 1) observed at F2-10

] [

i
—
0.3usec

Clock(B) (SAMPLE PULSE) observed at F1-4

Clock(6) (RESET 2} observed at F1-2
Clock(7) (RESET 3) observed at F2:6

I I [

Clock (B) (AD START: X COUNTER UP) observed at H3-8

Clock (8) (LINE GENERATOR RESET) observed at F1-8

| LJ

Fig. 6-12 Clocks Check



(5) Check that TTL signals are applied to Pins
5 through 13 (Bits 9 through 1) of A/D
Converter E6. See Fig. 6-17.

[ (k
S

L

D ———— Y
256 points

| §
B
[

128 points
EB-7
— L L
64 points
E68

i
L
;

e e i
32 points

m
i
®

]
[
]

-——

16 points
E6-10
A ————.
8 points
EB-11
4 points
E6&-12

|

2 points

I N

1 point

EB-13

Fig. 6-17 A/D Converter TTL Signals

(6) Check that the comparator output is
present at TP2. See Fig. 6-18.

TL femmees P—
level

ov

300nsec
Fig. 6-18 Waveform at TP2

(7) Check that the ramp signal as shown in
Fig. 6-19 is observed at TP3.

ov

————— -12v

4amsec

Fig. 6-19 Waveform at TP3

(8) Check that the blanking signal (Z° OUT.)
as shown in Fig. 6-20 is observed at H24.

l' My - +2V
ov
_______ 15V

30usec

Fig. 6-20 Waveform at H2-4

6-7-6 Y Axis Adjustment
(1) Perform the same initial settings as those
for X axis adjustment.
(2) Check that the signal waveform input
from TR4132/4132N as shown in Fig.
- 6-21 is observed at Pin 5 of Connector P2.

+0.2V

Fig. 6-21 Input Signal Waveform at P25

(3) Check that the signal waveform output
from peak detector as shown in Fig. 6-22
is observed at TP4.

(4) The signal present at TP5 is used for
sampling and hold time check. Check the
signal waveform against Fig. 6-23.

6—21



ov

__mlm __________ m‘m — — -

=13V

-~ -
1.5usec

Fig. 6-22 Waveform at TP4

—e= 512 points

ov

-13v

4

55u~3 5usec  Hold time
Sampling Time

(5) Adjust R246 so that the waveform at
TP6 observed on the oscilloscope moves
by +0.4V (as shown in Fig. 6-24) when
the base line is placed at —80dB graticule
line on the CRT of the TR4132/4132N.

=== H.4V
ov

Fig. 6-24 Waveform at TP6

” ” | ‘ {Sampling Time) + {Hold Time)} = 40usec
B S su— -

Fig. 6-23 Waveform at TPS

512 points

(6) Adjust R245 so that the reference voltage
for the D/A converter is 4.7V at TP7.

(7) Observe the signal waveform at TP8.
Then check the waveform at TP10 and
adjust C290 so that points PO through P5
on the waveform overlap with those on
the waveform at TP8 (line generator
adjustment). See Fig. 6-25.



3~5v

+H.5V

)

Waveform at TF8

. 6-7-7 X Axis Final Adjustment

This paragraph describes the procedure of
the X axis output waveform adjustment
using the CAL. OUT. signal from the
TR4132/4132N. Connect the CAL.
OUT. connector to the INPUT connector
using the supplied BNC-BNC cable (Mi-
02) with an N-BNC Conversion adapter.
For the TR4132/4132N, use the MO-15
input cable for this connection. See Fig.
6-26.

Set the DISPERSION/DIV. to 100MHz/
DIV., BAND WIDTH to AUTO, IF GAIN
to 0dB, and RF. ATT. to 0dB.

(1) Set the TR1604 MEMORY switch to
OFF, then position the 500MHz CAL.
OUT. signal to the center of the CRT.
Verify that the 0 and 1GHz signals cor-
respond to the leftmost and rightmost
graticule lines on the CRT respectively.
If not, readjust the X-POSIl. GAIN and
Y-POSI. GAIN of the TR4132/4132N
leaving the TR1604 MEMORY switch
to OFF.

(2) Set the TR1604 MEMORY switch to
ON.

(3) Using R242, position the S00MHz signal
to the center of the CRT.

(4) Adjust R241 so that the O and 1GHz
signals correspond to the leftmost and
rightmost graticule lines on the CRT
respectively.

(5) Set the MEMORY switch to ON and OFF
to make sure that no change occurs in the
signal trace.

Fig. 6-25 Line Generator Adjustment

3~V

+05V

Waveform at TP10

,Qeenp

-—

— & ]
mie

N-BNC
Conversion
adaptor

MI-0Z Cable
[ MO-15 cable for
TR4132N

Fig. 6-26 X Axis Final Adjustment Setup




MEMORY switch OFF

6-7-8 Y Axis Final Adjustment

The Y axis output waveform adjustment
also uses the CAL. OUT. signal via an
external Attenuator. The adjustment
setup is shown in Fig. 6-28. Reset the
IF GAIN to 30dB, leaving all other
switches in the positions set for the X axis
final adjustment.

(1) Set the TR1604 MEMORY switch to
OFF.

(2) Set the external Attenuator to 0dB, and
check that the signal peak is on the 0dB
graticule line on the CRT display. If not,
readjust the X-POSI. GAIN and Y-PQOSI,
GAIN of the TR4132/4132N leaving
the TR1604 MEMORY switch to OFF.

Fig. 6-27 X Axis Final Adjustment

MEMORY switch ON

(3) Set the external Attenuator to 40dB and
the IF GAIN of the TR4132/4132N to
0dB, then check that the signal peak is at
—70dB graticule line on the CRT display.

(4) Set the TR1604 MEMORY switch to
ON. Adjust. R242 so that the signal peak
is positioned at -70dB graticule line on
the CRT display.

(5) Set the external Attenuator to 0dB and
IF GAIN of the TR4132/4132N to
30dB. Adjust R243 so that the signal
peak is at OdB graticule line on the CRT
display. ,

{6) Repeat above procedures (4) and (5)
several times.

(7) Set the TR1604 MEMORY swiich to
ON and OFF to make sure that no change
occurs in the signal trace.

NP
B a @)
®
@ i 1 14 i I Ir 7\'\
@ ! ] I @
o =] B BEQ@9
{ |
1)
Conversion adaptor W ﬁ
is required for >
TR4132

10dB STEP ATT,

M1G2 Cable

Fig. 6-28 Y Axis Final Adjustment Setup




MEMORY switch OFF

6-7-9 Connecting the TR1604 to TR4132/
4132N
After establishing the Y axis final adjust-
ment, check the following items before
mounting the TR1604 Digital Mem-
ory to the TR4132/4132N Spectrum
Analyzers.

(1) Connect the TR1604 to TR4132/
4132Nwith three cables (AC power cable,
external DC power supply cable, and
signal cable).

(2) Set slide switch S10 on the connector
panel of the TR4132/4132N mainframe
to the TR1604 side.

6-7-10 Operation Check
Use the CAL. OUT. signal from the
TR4132/4132N mainframe as an input
signal for operation check.
(1) MEMORY switch ON/OFF check

OFF .... TR4A132/4132N ' functions
are activated.
ON ..... TR1604 Digital Memory

function is activated.

{2) MEMORY A function check

~ Set the MEMORY switch to ON and the
A, A/B selector switch to A. Check that
a single page of data is stored in memory
A to display and the memory A contents
are updated each ftime the spectrum
analyzer repeats sweeping.

(3) MEMORY A/B function check
Set the MEMORY switch to ON and the
A, A/B selector switch to A/B. Check
that the signal waveform is fixed on the
CRT display when the A, A/B selector

Fig. 6-29 Y Axis Final Adjustment

MEMORY switch ON

switch is switched from A to A/B. ‘
Then check that when the signal level is
changed by the IF GAIN or RF ATT.
control, the current signal is stored in
memory B to display over the fixed spec-
trum and the memory B contents are
updated for each sweep.

(4) Store function check
Set the SCAN MODE on the mainframe
to MANUAL.
Check that the memory contents are
fixed in items (2) and (3) above.

(5) Sampling error
Set the DISPERSION/DIV. to 100MHz/
DIV. and BAND WIDTH to AUTO.
Turn the TUNING FINE control fully
clockwise from lefimost detent to check
that the signal level varation width is
within 0.2 divisions. (Y axis, within
2.5%)
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SECTION 7

ACCESSORY (Standard and Optional)

5090 - 759 Conversion Adapter(TR1612)
N-BNC Conversion Adapter

CB Band High Pass Filter (MEP-292)
BNCP-FJ Conversion Adapter

Sound Moniter Earphone {PR-30A)

RF Coupler (DC to 1500MHz)(TR1625)
RF Coupler (DC to 500MHz)(TR1626)
Carring Case (TR1638)

Camera Mount Complete Set

CRT Hood (TR1656)

Digital Memory (TR1604)

Front Panel Hood(TR1657)
Log.-Periodic Antenna(TR1711)
Halfwave Dipole Antenna({TR1722)
Loop Antenna (TR1720)

Battery Pack (TR1927)

Trolley (TR1821) and Duralumin Case (TR16013)
Input Cable (Mi-02)

Connection Cable (MO-15)

Connection Cable (MC-36)

Connection Cable (MC-37)

Input Cable (Mi-04)

Linear Adapter



TR4132/4132N STANDARD ACCESSORY

instrument.

The standard accessory includes a KPR-18
Adapter for 3 to 2-pin Converter. Refer
to Para 2-2-3 for the use.

Table 7-1 TR4132/4132N Standard Accessory List

*The power cable is connected to the ®

af

IH

Adjusting Pliain Board {Optional)

MO -15

& - & o
P Stock No. Mode! No., Description Q?’* o
A /8"
1 Instruction Manual 1 1
2 MEG-0036-0165-3 Front Cover 1 1
3 MI-02 Mi-02 Connector UG-88/U, BNC-BNC 1 4]
a MI-04 MI-04 Connector UG-21P/U, N-N 1 0
3] MO-15 MO-15 Connector 3CV-P2, BNC-BNC {75 Q) 0 1
6 JUG-201 Connector JUG-201A/U, N-BNC 1 0
7 Fuse 0.5A/100V, 120VAC, 0.25A/200V, 240VAC 2 2
8 Allen Wrench 3mum 1 1
*




MEP-290 Series High-pass Filter

MEP-292 MEP-293 MEP-294 MEP-295

! MEP-292 MEP-283 MEP-284 MEP-295

! Frequency Band 27MHz §0MHz 150MHzZ 400NHz
Frequency Range 26MHz to 30MHz S0MHz to 8OMHZ j20MHz to 190MHz 335MHz to 520MHz
Cut-off Frequency 40MHz 100MHz 240MHz 570MHZ
Attenuation 3508 or more.28MHz or less 5048 or more at 70MHz 50dB or more at |70MH2z 50dB or more at 470MHz
Characteristic - 40dB or mare 27MHz 30d8 or more at BOMHz 30dB or more at |90MHz 30dB or more at 520MHz
Pass Band 40MMHz to .200MBz 100MHz to 1000MHz 240MHz 10 1DQOMHZ 6570MHz to 1500MHz
Inserton Loss 148 or less at Pass Band 2dB or less at Pass Band 2dB or less at Pass Band 2dB or less at Pass Band
Impedance 500 (BNCJ-BNCJ) 500 (NP-NJ) 506 {NP-NJ) 565 (NP-NJ)
Stock No. MEF-292 MEP-293 MEP-294 MEP-285

N—-BNC Conversion Adapter

BNCP-FJ Conversion Adapter

Type : Open terminal NP-BNCI. Withstand voltage : AC500V/1min.
Length :32.3mm Insulation resistance : 500MQ /DC500V
. Contact resistance : Sm& or less
V.S.W.R. : 1.2 or less/0.1GHz or lower
\\
Stock No. : JUG201 Stock No. : BA-A209




PR-30A Sound Monitor Earphone

-
N

P

TR4132 and TR4132N Spectrum Analyzers
are designed so that, when setting DISPERSION/
DIV. to ZERO and centering the frequency by
TUNING, the demodulated wave can not only
be displayed on CRT but also be listened by

earphone.
Stock No. : RP-30A
TR1625 RF Coupler

Frequency range: DC to 1500MHz
Maximuim input: 50W

Coupling degree: 40dB=+ 1dB

Impedance : 50/main & sub routes

V.S.W.R. :1.5 or less

Insertion loss : 1dB orless

Connector :Main route/N type, sub routes/
BNC type

Stock No. 11625

TR1626 RF Coupler

Frequency range: DC to 500MHz
Maximum input: 50W

Coupling degree: 40dB+ 1dB

Impedance : 509 /main & sub routes

VS.WR, :1.5 or less

Insertion loss : 1dB or less

Connector :Main route/N type, sub routes/
BNC type

Stock No. 21626

TR1638 Carrving Case

It is duck made case forTR4132/4132N
Spectrum Analyzer and is convenient to prevent
dust and water and also for portable use. With
pocket for accessory and duck made belt.

Stock No. : 1638



Camera Mount Complete Set

TR1657 Front Panel Hood

CAMERA
{Stock No, M-75D)

CRT bezel adapter
{Stock No. MEG-0047)

(Stock No, 5R-32)

This set is composed of camera mount, camera
and attachment, and is stored in a steel bag.

TR1656 CRT Hood

It is designed to cover the CRT section of
Spectrum Analyzer for use

outdoors or at bright environment. Open

section 140 x 155mm and 160mm long. Made

of chloridized vynil and can be folded.

Stock No.: 1656

Stock No.: 1657
TR1604 Digital Memory

X axis 9-bit 512-point
Y axis 8-bit 256-point
Horizontal input sweep rates : 20 ms to 10s
Display refresh rate : Approx. 4ms, repetition of
fullscale
Sampling error : Y axis, within £25%
Store function : Content of memory is stored
by setting SCAN MODE to
“MANUAL™.
Display function : A Content of memory A
displayed.
A/B Content of memory A
: and B displayed
Operating temperature range : 0°C to +40°C
Power requirement: Supplied from TR4132/
4132N
Power consumption : Approx. 25 VA

Display resolution :

Dimensions : about 290(W) x 40(H) x 390 (D)
mm

Weight . about 3.2 kg

Stock No. 1604 (Factory Option)



TR1711 Log.Periodic Antenna

2 A e S s e R
This is an antenna for wideband reception with
the frequency range from 80 to 1000MHz.

Can be effectively used for radiowave surveil-
lance and for analyzing interference waves
generated in wide range.

Frequency range: 80MHz to 1000MHz

Gain :5dB (A/2 dipole antenna ratio)
Front/back ratio: 14dB or more

Input/output impedance: 508

Weight
Composition

: Antenna main only about 5kg

: log.-periodic antenna (31-ele-
ment 2 pcs, antenna main &
balancer), angle adjuster (45°—
0°-90°), Supporting pole, tri-
pod, measurement cable (10
meters with N type connector),

‘ element bag, antenna main bag.
Stock No. 1711

TR1722 Halfwave Dipole Antenna

This antenna is used with the element length
specifically changed in accordance with the
measuring frequency in field strength and
interference wave measurements with Spectrum
Analyzer.

Frequency range: 25MHz to 1000MHz

Element 1 :25MHz to 80MH:z

Element 2 :80MHz to 250MHz

Element 3 :250MHz to 600MHz

Element4 :600MHz to 1000MHz
Impedance ;500
Polarized wave : Horizontal and vertical switch-

able
On ground antenna height
: Imeter to 4 meters approx.
Tripod : Folding type
Accessory coaxial cable
150D - 2W, 1 0meters with N type
connector

Stock No. 1722



TR1720 Loop Antenna

Frequency range: 100kHz to 30MHz
Antenna tuning section
:Band 1 100kHz to 200kHz
Band 2 150kHz to 300kHz
Band 3 300kHz to 600kHz
Band 4 600kHz to 1400kHz
Band 5 1.4MHz to 3.5MHz
Band 6 3.5MHz to 10MHz
Band 7 10MHz to 30MHz
Loop antenna section
: 7 loop antennas for Band 1 to 7
Vertical antenna section
: Settable to total 2 meters &
1 meter
Impedance : 758 or 508
Dimensions and weight
Tuning section : abt. 210(W) x 140(H) x 110(D}
mm, 2kg
Loop antenna section; about 3 kg/set
large abt. 360(W) x 250(H) x 6(D)mm
small abt. 250(W) x 190(H) x 6(D)mm
Vertical antenna section

:2m total 5-stages, 1 m flexible,
0.2kg

abt. 495(W) x 259(H) x 155(D)
mm, alminum made abt. 1.9kg

Stock No. 11720

Storing case

TR1927 Battery Pack

Internal battery capacity : 10AH (12V) Ni-Cd
Continuous operating hour
:about 3.0 hours
Charging hour :about 15 hours
External battery : +10V to +15V
Discharging hour : AC100V+10%, 50/60Hz,
about 35VA
Environment temperature
: 0°C to +35°C (in operation)
—30°C to +35°C (in long storage)

Dimensions  :abt. 294(W) x 87(H) x 500(D)
mm

Weight :about 12kg

Stock No. 21927

TR1821 Trolley

Stock No. 11821

Duralumin Case (Stock No.:16013)



Article Specifications Stock No.
MI—02 Input Cable BNC—BNC (M1-02)
150em = i0cm
y &
UG-BB/U RG-58A /U UG-88/U
MO—15 Connection Cable BNC—BNC (7522) {MO-15)
I&Ofm -~ Bem
3§
ICV-P2 3G-2vS Cv-P2
MC—-36 Connection Cable BNC—-UM {MC-36)
100cm = 5em
] X {EE|
UM-QLP-1.5 1.5DXW UG-8 /U
MC—37 Connection Cable BNC-SMA (MC-37)
100cm = 5 em
HRM-2028 3D-2W 3DwW-P2




Article Specifications Stock No.
MI—04 Input Cable N—N (MI-04)
150cm = 10cm
UG-21D /U RG-9B U UG-21D U
Linear Adapter UM-UM

LY

3.66¢







SECTION 8
PARTS LIST

8-1 Description

This section covers the electrical parts
and mechanical parts used for TR4132
and TR4132N Spectrum Analyzers. It is
suggested to use the parts of equivalent
specifications or performance referring
to the lists when replacing them due to
failure.

In the case of the parts marked* and also
for mechanical parts contact ADVANTEST
or its local distributor.

82 Symbols and Abbreviations

Table 8-1 shows the symbol¢ and abbrevi-
ations as used in the Parts Lists and the
Circuit Diagrams.

In the case the letters in the manual de-
scription means respective performance or
function, the same style of the character
as used in the printings on the panel of
the instrument is applied for easier identi-

fication.

Please clearly mention the Parts No. and
. REFERENCE DESIGNATIONS T  Transtormer ‘
Stock No. for electrical parts and Name ¢ Capacitor TP Test Point (Check Point)
of the Parts and the Stock No. for mechani- Ca Cable X Crystal
cal parts when placing an order or for an A R efix Multipl
inguiry. IC  Integrated Circuit G giga 10°
Note: The parts and the specifications may be changed J  Electrical Connector, Jack M mega  10°
with or without notice following necessary modifi- L Cal h.'ducmr k ki°, 10°
" Q Transistor m milli 10-°
cations. R Resistor ' u micro 10°°
§  Switch (Slide, Lever, Push n nane  10°°
Button rotary} ] pico 10-
ABBREVIATIONS
A ampere dBm decibel referred to 1ImW
AC alternating current dBu decibel (0dB =1 zVrms.)
ADJ. adjustment DC direct current
A/D analog-to-digital DET. detector
AMP. amplifier DIV. (div.) division
ATT. attenuator DISP. dispersion
ASTIG, astigmatism
ANT. antennha ELECT electrolytic
AUTO automatic, -operation EXT. external
BCD binary coded decimal F farad
B.P.F. bandpass filter FET. field-effect transistor
B.W. band width FM frequency modulation
. FREQ. frequency
CAR carbon FXD fixed
CAL. calibrate FLM | film
CER ceramic :
cm centimeter g gram
COM. common GHz gigahertz
CRT cathode-ray tube GND ground
D/A digital-to-analog H henry
dB decibel h hour
Table 8-1 ABBREVIATIONS




HI
H.P.F.
Hz

H.GAIN

1IC
iF
INT

kHz
k(}
kv

LED
LIN.
LO
LOG.
L.P.F.
LEV.

MAX.
MQ

MH=z
MIN.

MOD.

H.POSI.

high

high pass filter
Hertz

Horizontal Position
Horizontal Gain

integrated circuit

intermediate frequency

internal

kilogram
kilohertz
kiloohm
kilovolt

light-emitting diode
linear

low, local oscillator
logarithm

low pass filter
level

meter
milliampere
maXximim
megohm
milligram
megahertiz
minimum
minute (time)
millimeter
modulator
millisecond
millivolt
millivolt rms
milliwatt
microampere
microfarad
microhenry
microsecond
microvolt
microvolt rms
microwatt
manuai

mi xer

negative-positive-negative

nanoampere
no connection
normal
nanosecond
nanowatt

PLO
PM
P-P
PPM
PRF
ps
POSI.
PNP

Q.p.

REF.
RF
rms,

sl

S.G.
SSB
S.W.R

TTL
TV
TP

VAR
VA

vCco
VFO

- Vp-p

Vrms.
V.S.W.R.
V.POSI.
V.GAIN

YIG.
1st

2nd
3rd

Table 8-1 ABBREVIATIONS

option
oscillator
ohm
output

peak

picofarad

phase lock

phase lock oscillator
phase modulation
peak-to-peak
pulse-position-modulation
pulse-repetition frequency
picosecond

position
positive-negative-positive

Quasi Peak Value

reference
radio frequency
root-mean-square

silicon

second (time)
single generator
single sideband
standing-wave ratio

timed (slow-blow fuse)
transistor-transistor logic
television

test point

variable

volt

voltampere
voltage-controlled osciliator
variable-frequency oscillator
volts peak-to-peak

volts rms

voltage standing wave ratio
vertical position

vertical gain

watt

yttrium-iron-garnet

the first
the second
the third




TR4132/4132N
SCHEMATIC SECTION

Parts No. Stock No. Description
4132-83=IC1 UPC7805H IC: Voltage Regulator
n o 2IGC2 pA7315KC IC: Voltage Regulator
w  2IC3 pAT815KC IC: Voltage Regulator
v 2IC4 pA7824%C IC: Voltage Regulator
- :
_ thru W02 Diode SI Bridge
v D4
" -D5
thru SM-1-08 Diode SI
® D11
" <R1 CRB 1/4FX 10KQ R: FXD Metal FLM 10kQ £1% 1/4W
n  _R2 CRB 1/4FX 6KQ R: FXD Metal FIM 6kR *1% 1/4W
n  _.R3 CRB 1/4FX XQ R: FXD Metal FLM 2kQ 1% 1/4W
" R4 CRB 1/4FX 1KQ R: FXD Metal FLH 1kQ +1% 1/4W
" RS CRB 1/4FX 600Q | R: FXD Metal FLX 500Q =1% 1/4w
" RS CRB 1/4FX 200Q R: FXD Metal FLM 200Q 1% 1/4W
m  -R7 CRB 1/4FX 1008 R: FXD Metal FL¥ 100Q +1% 1/4W
= .R8 CRB 1/4FX 60Q R: FXD Metal FLM SOR 1% 1,/4W
" .R9 CRB 1/4FX 20Q R: FXD Metal FLH 20Q £1% 1/4W
n =R10 CRB 1/4FX 20Q R: FXD Metal FLY 20Q 1% 1/4W
" R11 RVE16YN 15RB4M R: VAR CAR 4MQ *
" R12 RVE156YN15RB4M R: VAR CAR 4NQ *
" =R13 Not assigned
" R4 VM 11AB39A-SM1112+ R: VAR CAR 50kQ *
50KB
v -R15 Not assigned
] -1 16 Not assigned
®  —R17 X=13B-5¢Q R: VAR uW 5xQ
n  -R18 X=13B=10kQ R: VAR WW 10kQ
n  -R19 X-138-10KQ R: VAR Wd 10kR
m  _R20 R25-22KQJ R: FXD CAR 22kQ 5% 1/4W
n -R21
thru CRB1/4FX1KQ R: FXD Metal FIM 1kQ +1% 1/4W
®  -R24
4132-85-R25 R25-33KQJS R: FXD CAR 33kQ =57 1/4W




TR4132.'4132N
SCHEMATIC SECTION

Parts No. Stock No. Description
4132-55-R26 RV16YN15SB5¢.Q R: VAR CAR 5kQ (for TR4132)
" -R27 X=133=0KQ R: VAR WW 5xQ (for TR4132N)
-R30 AT-103 R: 3dB PAD
" L1 25LASN2200 C: FXD ELECT 2200uF 25V
" a02 SOLASKN2200 C: FXD ELECT 2200uF 50V
"o=L3 S50LASNZ2200 C: FXD ELECT 2200uF 50V
" 04 SOLASN2200 C: FXD ELECT 2200pF 50V
" =5 150T10 C: FXD ELECT 10uF 160V
" g6 160710 C: FXD ELECT 10uF 160V
" =7
., _;.‘:1:"11 Q. 1UF SCWV C: F{D CER O.1uF +80, =207 50V
roJ1 CR7E-44DB-3,96E Connector
noJ2 CR7E-44DB-3,96E Connector
LA Not assigned
n aJ4 TOC- 19060N Connector
" a5 TOC-M15060N Connector
n JJ6 PCN6155~2.5E Connector
" uJ7 Not assigned
" J8 BNCOT78 Connector
v  J9 BNCO78 Connector
" =J10
thrmu Not apsigned
o J14
# J15 PCN6—-108=2.5E Connector
n JJ16 PCN6~-108~2.5E Connector
" J17 NC. 10-4 .Earphone Jack
n J18 JRC21RG=16S Connector
" aJ19 JRC21RC Connecior
T =J20 Not assigned
" =81 YSNH-166 Rotary Switch
n 82 SSBO42NL Slide Switch
4132-55.83 SSBO23SL Slide Switch




TR4132/4132N
SCHEMATIC SECTION

Parts No. Stock No. Desecription
4132=55=54 SS5B0235L Slide Switch
" 85 ESD-27D Slide Switch
" ~56 LS19P 1=3=3D Lever Switch
" 57 LS19P 1=2=4D Lever Switch
" -58 HPS-17 Push Button Switch
" -S9 MSP-103C Push Switch
" _S10 SSBO42NL Slide Switch
"R BAWK 500mi Fuse 0.54 slow-~blow (AC100V)
o FHA FHOO3 Fuse Holder
"o P TP-1066 Power Transformer .
NF=-13502 Noise Filter .
" C04 - CRT-L3A Coil for CRT .
SD=503F Socket for CRT
n V1 140BMB31A CRT
n =J21 CN703%5 Connector
" =J22 S-10307 Pin Connector
" _J23 PCN6~15P-2.5E Connector
" =D12 SM-1-08 Diode SI
" -R28 Not assigned
" -R2¢% Not aszsigned
" _R34 RD25S 10KQJ R: FXD CAR 10k +5% 1/4W
" _Cai DCB-FF0934X1 Cable
" ~Ca?2 DCB-FF0934X27 Cable
4132-55-Ca3 DCB-FFO934X15 Cable




TR4132/4132N
IF FILTER SECTION (Board SKO030)

Parts No. Stock No. Description
4132-3K030=-Q 1 25C2026 Transistor SI NPN
" Q2 28C1254 Transistor SI NPN
" Q3 2NA4393 FET Junction N~Channel
" —— 28C2901 Transistor SI NPN
" -5 2541015 Transistor SI PNP
" -5 25C1815GR Transistor SI NPN
" -7 2541015 Transistor SI PNP
" 8 25C2901 Trensistor SI NPN
" -9 25C2901 Transistor SI NPN
" 310 25C1815GR Transistor SI NPN
" =11 2341015 Transistor SI PNP
" Q12 25C2901 Transgistor SI NPN
" Q13 25A1015 Transistor SI NPN
" ~Q 14
. thra 252901 Transistor SI NPN
W Q13
n -D21 13397 Diode Schottky
" ~D22 15597 Diode Schottky
" =023 182222 Diocde SI
n D24 152222 Diode SI
v D25 15953 Diode SI
" =D26 18953 Diode 31
" =27
thru 152222 Diode SI
" -D34
" -D35 15953 Diode SI
" D% 182222 Diode SI
n =D 37 15953 Diode SI
" D38 15953 Dicde SI
" -L39
thru 182222 Diode SI
" ~D46 :
" -D47
thra 15953 Diode SI
" -D49
4132=-SK030-D50 152222 Diode SI




TR4132/4132N
IF FILTER SECTION (Board SK030)

Parts No. Stoek No. Description
4132-SK030-D51 152222 Diode SI

" D52

thru | 15953 Diode SI
"o D62
" RT? R25 22KQJ R: FXD CAR 22kQ *5% 1/4W
" -B72 | R25 10KQJ R: FXD CAR 10kQ 5% 1/4W
" -RT3 R25 2.2XQJ R: FXD CAR 2.2kQ 5% 1/4W
" -R74 R25 12KQJ R: FXD CAR 12kQ =5 1/44
" RT5 R25 5.6KRJ R: FXD CAR 5.6kQ *5% 1/4W
n  RT6 R25 15007 R: FXD CAR 150Q +5% 1/4W
" R77 R25 22093 R: FXD CAR 220 +5% 1/4W
n  .R7T8 R25 6800 R: FXD CAR 680Q *54 1/4v
o -R79 Not assigned
m  -R80 | R25 270%J R: FXD CAR 270R +5% 1/4W
m  -R81 R25 33Q7 R: FXD CAR 33Q =54 1/4v
n -R82 R25 22KQJ R: FXD CAR 22kQ =5% 1/4v
m  _R83 R25 39K R: FXD CAR 39k +5% 1/4W
" R84 R25 8.XQJ R: FXD CAR 8.2xD 5% 1/4W
n R85 R25 12KQJ R: FXD CAR 12kQ +5¢% 1/4W
" -R86 R25 3347 R: FXD CAR 33Q =5 1/4w
" -R87 R25 10000 R: FXD CAR 100Q 5% 1/4W
" .R38 R25 1XQJ R: FXD CAR 1KQ *5% 1/4W
" .R89 R25 470QJ R: FXD CAR 470Q *+5% 1/4W
" -R90 R25 56007 R: FXD CAR 560Q +5% 1/4W
n ~R91 R25 560Q7 R: FXD CAR 560Q *5% 1/4u
" -R92 R25 1kQJ R: FXD CAR 1kRQ 5% 1/4%
" -R93 | R25 337 R: FXD CAR 33Q *5% 1/4W
®"  -R94 R25 33QJ R: FXD CAR 33R *5% 1/4W
" -R95

thru | R25 10KRJ R: FXD CAR 10k +5% 1/4W

4132-SK030-R103




TR4132/4132N
(Board SKO0O30)

IF FILTER SECTION

Parts No. Stock No. Description
" _R104 | R25 5107 R: FXD CAR 51Q 5% 1/4W
" -R105 | R25 2208J R: FXD CAR 220Q =54 1/4u
" _R106 | R25 630QJ R: FXD CAR 680Q =57 1/4W
" .R107 | R25 3.3KQJ R: FXD CAR 3.3kR =55 1/4W
" ~R108 | R25 6.8KQJ R: FXD CAR 5.83kQ *5% 1/4W
»  .R109 | R25 12007 R: FXD CAR 120Q =571 1/4W
»  SR110 | R25 820QJ R: FXD CAR 820Q *+5% 1/4W
m  .R111 | R25 6800 R: FXD CAR 680Q =50 1/4W
" R112
thru | R25 1.5KQJ R: FXD CAR 1.5kQ *5% 1/4W
" -R116
®  _R117 | R25 517 R: FXD CAR 519 =54 1/4w
»  -R118 | R2S 2200 R: FXD CAR 220Q *5% 1/4W
n  .R119 | R25 68007 R: FXD CAR 6808 5% 1/4%
»  ~R120 | R25 3.XKQJ R: FXD CAR 3.3kR *5% 1/4W
»  R121 R2% 6.8KQJ R: FXD CAR 6.8kQ =55 1/4u
m  -R122 | R25 82087 R: FXD CAR 820Q *5% 1/4W
n  oR123 | R25 120QJ R: FXD CAR 120Q +5% 1/4W
m  -R124 | R25 680QJ R: FXD CAR 680Q *5% 1/4u
n  -R125 | R25 1.K& R: FXD CAR 1.5kQ 25% 1/4W
" -R126 | R25 33047 R: FXD CAR 330Q *5% 1/4v
" -R127 3321H-1-501 R: VAR CERMET 500Q 20% 1/2W
®  .R128 | R25 1.2KQJ R: FXD CAR 1.2kQ 5% 1/4W
" =R129 | R25 100QJ R: FXD CAR 100Q 257 1/4W
m  R130 | R25 10KQJ R: FXD CAR 10kQ 25% 1/4W
" _R13% R25 8.2KQJ R: FXD CAR 8.2kQ +5% 1/4W
" <R132 | R25 12X R: FXD CAR 12kQ 25% 1/4W
»  .R133 | R25 47047 R: FXD CAR 470Q 5% 1/4w
" =R134 | R25 150Q7 : R: FXD CAR 150Q 256 1/4%
m  -R135 | R25 4704 R: FXD CAR 470Q =5% 1/4%
w  .R13 | R25 1.5KQJ R: FXD CAR 1.5kR =5% 1/4d
4;;32_5;(030-&137 R25 1XQJ R: FXD CAR 1kQ 5% 1/4W




TR4132/4132N

IF FILTER SECTION (Board SK030)

Parts No. Stock No. Description
4132-SK030=R138 | R25 10%QJ R: FXD CAR 10kQ 5% 1/4W
n -R139 R25 13QJ R: FXD CAR 23Q +5% 1/4W
n R140 | R25 3307 | R: FYD CaR 330 :570 1/4u
n —R141
thru | #25 1.5KGJ R: FXD CAR 1.5xQ #5% 1/4%
" —R144
w  _R145| R25 51Q7 R: FXD CAR 51Q =5% 1/4W
" R146 | R25 220QJ R: FXD CAR 220Q *5% 1/4W
" 2147 R25 6§80QJ R: FXD CAR 680Q 5% 1/4u
™ _R148 | R25 3.XQJ R: FXD CAR 3.3«Q *5% 1/4%
" R149 | R25 6.XKQJ R: FXD CAR 6.8xQ =54 1/4%
n -R1%0 | R25 32047 R: FXD CAR 820Q £5% 1/44
" “R151 | R25 120QJ R: FXD CAR 120Q £5% 1/4w
m =R152 | 3321H=1=501 R: VAR Wn 5009 *20% 1/2W
" “R153 | R25 4708 R: FXD CAR 470Q 5% 1/4W
" ZR154
thru { R25 1.5KQ7 R: FXD CAR 1.5kQ *54 1/4W
" ~R158
" .R159 | R25 517 R: FXD CAR 510 25% 1/4W
" -R160 | R25 220Q7 R: FXD CAR 220Q *5% 1/4W
" -R161 R25 680QJ R: FXD CAR 680Q *%% 1/4u
" -R162 | R25 3.3KQJ R: FXD CAR 3.3kQ +% 1/4¥
m  _R163 | R25 6.8KW R: FXD CAR 6.8kQ =55 1/4w
n  .R164 | R25 820Qr R: FXD CAR 820Q +5, 1/4W
m  .R165 | R25 120Q7 R: FXD CAR 120Q =5% 1/4W
n  R166 | R25 56007 R: FXD CAR 560Q *5% 1/4%
" ~R167 21D-28 R: Themmister
n  _R168 | R25 1. R: FXD CAR 1.5kQ *5% 1/4w
" -R 169 R25 10KQJ R: FAD CAR 10kQ 25% 1/4W
®  R170 | R25 10XQJ R: FXD CAR 10xQ +5% 1/4u
»  R1T1 R25 33007 R: FXD CAR 330Q =5% 1/4w
®  ~R172 | R25 510Q7 R: FXD CAR 510@ *5% 1/4w
m  “Ri73| R25 560RJ R: FXD CAR S60Q £5% 1/4W
n  -R174 | R25 1K&J R: FXD CAR 1kQ 5% 1/4W
4132=-87030-R175 | R25 3.XKQ R: FXD CAR 3.3kQ *5% 1/4W




TR4132/4132N
IF FILTER SECTION (Board SK030)

Parts No. Stock No. Description

4132-8¥030-R176 | R25 3.3XQJ R: FXD CAR 3.3kQ 254 1/4W

n  -R177 | R25 6.8 R: FXD CAR 6.8xQ 5% 1/4¥

n  R178 | R25 1.8 R: FXD CAR 1.8xQ =5% 1/4d

n -R179 | R25 KW R: FXD CAR 1kQ *57% 1/4%W

" _R180 | R25 10KQJ R: FXD CAR 10kQ +5% 1/4%

m  _R181 | R25 10KQJ R: FXD CAR 10xQ *5. 1/4W

n  .R182 | R25 1.5KQS R: FXD CAR 1.5%Q =57 1/4W

n  2R183 | R25 820Q7 R: FXD CAR 820R 5% 1/4W

m  oR184 | R25 47 R: FXD CAR 47Q *55 1/4%

" «R185 | R25 1.5KQ R: FXD CAR 1.5x@ 25% 1/4%

™ _R186 | R25 10KQJ R: FXD CAR 10xkQ *5% 1/4W

" -R187 | R25 470QJ R: FXD CAR 470Q *5% 1/4W

"  -R188 | R25 47047 R: FXD CAR 470Q *5% 1/4¥

. -R189 | R25 12087 R: FXD CAR 120Q =5% 1/4%

m  -R190 | R25 680Q7 R: FXD CAR 680Q *5% 1/4u

" 2191 R25 470Q7 R: FXD CAR 4709 5% 1/4%

n  .R192 | R25 12XQJ R: FXD CAR 12kQ *54 1/4%

n  .R193 | R25 5.6KQJ R: FXD CAR 5.6kQ =% 1/4v

m  <R194 | R25 100QJ R: FXD CAR 100Q *5% 1/4W

m  .R195 | R25 470QJ R: FXD CAR 470Q #5% 1/4%

m  =R196 | R25 10K R: FXD CAR 10kQ +5% 1/4W

" «C201 DM 10D360JI5 C: FXD DIPPED MICA 36pF +5% S00V

n  .[L202 | DM1OD360J5 ¢: FXD DIPPED MICA 36pF 5% 500V

203 | DM10D334J3 C: FXD DIPPED MICA 330pF +5% 300V

" C204 | O0.01UF 50WV ¢: FXD CER 0.01uF +80, -20% 50V

" 0205 DM10D330J5 C: FXD DIPPED MICA 33pF +5% 500V

" =C206 DM10D33035 C: FXD DIPPED MICA 33pF +5% 500V

n 0207 | 0.01UF SOWV C: FXD CER 0.01pF 480, -20% S50V

m 208 | O.O1UF 50WV C: FXD CER 0.01uF +80, -20% 50V

n 0209 | O.1UF 25WV C: FXD CER O.1pF +80, -20% 25V

n  «C210 | O.1UF 25WV C: FXD CER O.1uF 480, -20% 25V

n 0211 | 0.01UF 50WV C: FXD CER 0.01uF +80, =204 50V
4132-SK030-C212 | O.1UF 25WV C: FXD CER 0.1uF +80, -20% 25V




TR4132/4132N
IF FILTER SECTION (Board SKO30)

Parts No. Stock No. Description
4132-85K-030~C213] 0.0TUF SOWV C: FXD CER 0.01uF +80, —20% 50V
" 0214 | 0Q.1UF 254V C: FXD CER O.1uF +30, —20¢) 25V
" =C215 | Q.1UIF 25wV C: FXD CER O.1uF +30, =204 25V
n ~£21%
thru 0.01UF 50WV C: FXD CER 0,01uF +30, =20 50V
" -C224
" 0225 | ECV-1ZiZ0X32 C: VAR CER 20pF
" =C226 | CQO8S2B-10000-J02] C: FXD Styrol 1000pF
" 227 | 0.01UF 50WV C: FXD CER 0.01uF +80, =204 50V
" ~G228 Not assigned
" 0229
thru | 0.01UF 50wV C: FXD CER 0.01uF +80, =204 50wV
" =0234
. =C235 ECV-1ZW20X32 C: VAR CER 20pF
" ~C23 CL0852B-10000~-J02| C: FXD Styrol 1000pF
" -G237 Not assigned
" €238 | O0.01UF 50WV C: FXD CER 0.01uF +80, =200 50V
" 0239 | 0.1UP 25wV C: FXD CER 0.01uP +80, =204 25V
" .C240
thru | 0Q.Q1UF 50WV C: FXD CER 0.01uF +80, -20% 50V
" 0243 .
" .g244 0.1UF 25WW C: FXD CER 0.1uF 480, -20¢ 25V
" <0245 .
thru | O0.01UF 50wV C: FXD CER 0.01uF +80, =20% 50V
" =C255
n 0256 | ECV-1ZW20-X32 C: VAR CER 20pF
" £257 | COO832B-10000-J02 C: FXD Styrol 1000pF
" 0258 0.01UF S50WV C: FXD CER 0.01uF +80, -20% S0V
" -C259-| 0.1UF 25uV C: FXD CER 0.1pP +30, =207 25V
n o 0260 '
thru | 0.01UF 50WV C: FXD CER 0.01uF +80, =204 50V
" ~£265
n ~C266 0.01UF 50UV C: FXD CER 0.01uF +80, -20% 50V
n 0267 0.01UF 50wV C: FXD CER 0.01p +80, =20% 50V
" =0268 | ECV-1ZW20-X32 C: VAR CER 20pF
" -C269 CQOBS2B-10000-J021 C: FXD Styrol 1000pF
4132-8¥030=C270 | 0. 1UF 25wV C: FXD CER 0.1uF 480, =204 25V




TR4132:4132N
IF FILTER SECTION (Board SK030)

Parts No. Stock No. Desecription
4132=-57030-C271 0.01UF 50WV C: F{D CER Q.01uF 480, -20% 50V

" G272 0.01UF 50wV C: FXD CER 0.01pF +80, =207 -50V
" =C273 | 0.01UF S0WV C: FXD CER 0.01uF +80, -20% SOV
n ~C274 0.01UF 50WV C: FXD CER 0.01uF +30, =205 50V
" ~C275 0.01UF 50wV C: FXD CER 0.01uF +80, =20% 50V
" ~£276 _ Not assigned
" -C277 0.01UF SO0WV C: FXD CER 0.01uF +80, =20% 50V
278 | 0.1UF 25wV C: FAD CER O.1uF 80, =20% 25V
" =279

thru | O0.O01UF SOWV C: FXD CER 0.01uF 480, =20% 50V
" -C283
n -C284 | EBCV-1ZW20-X32 C: VAR CER 20pF
" ~C285 C008S2B-10000-J02] C: FXD Styrol 1000pF
n ~C286 0.1UF 25WV C: FXD CER 0.1uF 480, =207 25V
n 287 '

thru | 0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50V
" —C289
" -C290 0.1UF 25wV C: FXD CER O.1uF +80, =205 25V
" ~C291 0.1UF 25WV C: FXD CER O.1uF 480, =20% 25V
n =292 SL~25TH=10 C: FXD ELECT 10uF 25V '
n =293 SL=-25TH-10 C: FXD ELECT 10uF 25V
" (294 Not assigned
n 0295 8PF 50WV C: FXD CER SpF :0.5pF S0V
n -L301

thru LCL-C00128A-2 1: FXD Coil
" -L305
" =L306 CSLO609-47 1=K L: FXD Coil 470uH
" =L207 LOTA=-2 L; FXD Coil
" -1.308 Not assigned
n -L309 TPF0410L-330K L: FXD Coil 330uH
" =L310

thru | CSLO609=471=X L: FXD Coil 470pH
" =L313
" ~L314 CSLOG09-181K L: FXD Coil 180pH

A132-SK030-L315 CSLOG09-4T 1K L: FXD Coil 47OuH




TR4132/4132N
IF FILTER SECTION (Board SKO030)

Parts No. Stock No. Description
4132-8K030-L316
thru | 1.07UH L-0004 B L: FXD Coil *

n ~L319

m o .L320 | LF-20A L: FXD Coil *

" ~X321 =030 Crystal *

® 0325 | LCL-E00389-1 Transformer *

" -J331 5049=-19 Connector

" -J332 Uk=LR=PC Connector

" ~J333 | UM-QLR-1.5(01) Connector

®  033% | &PF 50WV C: FXD CER 8pF 20.5pF 50V

®  =£337 | DM10CO10D5 C: FXD DIPPED MICA 1pF £0.5%

500V

" =338 Not assigned

" 03319 DM10C0O10D5 C: FXD DIPPED KICA 1pF +0.5% 5007

" =£340 DM10CO10D5 C: FXD DIPPED MICA 1pF +0.5% 500V

" -(341 Not assigned

w  —C342 | DM10CO10D5 C: FXD DIPPED HICA 1pF 20.5%

500V
" _C343 | G&PF 50wV C: FXD CER 8pF *0.5% 50V
] _0344 ’
thru | ECV-1ZW10X32 C: VAR CER 10pF
w0347
MYXP-0223-0132-3 Insuiation sheet

" -R197 | RD25S 4700J R: FXD CAR 4708 +5% 1/4W

" -R198 | RD25S 4708J R: FXD CAR 4709 +5% 1/4¥

" -R199 | RD25S 1.5K%J R: FXD CAR 1.5k +5% 1/4W

" ~R200 RD25S 1KJ R: FXD CAR 1kQ +5% 1/4vW

" 0348 | DM10D680OJ3 C: FXD DIPPED MICA 68pF +5% 300V

" €349 | DM10D68OJ3 C: FXD DIPPED MICA 68pF +5% 300V

nm L1355 | TPFO410-330K L: FXD Coil 330uH

" -R400 3321H-1-501 R: VAR CERMET 5009 +20% 1/2W

" -R401 RD25S 3.3 R: FXD CAR 3.3Q +5% 1/4¥W




TR4132/4132N
LOG.AMP.SECTION (Board PH209)

Parts No. Stock No. Description

4132-PH209-1C1 L1014 IC: COperational Amplifier

" -1C2 w301 IC: Operational Amplifier

" =1C3 TLOB4CN IC: JFET-Input Operational

Amplifier
" 11
thru 25C641 Transistor SI NPN

" Q133

" Q34 2SA503H Transistor SI PNP

" =35 25C641 Pransistor SI NPN

n Q36 25C641 Transistor SI NPN

" Q37 28A503H Transistor SI PNP

" =238 25C1834 Transistor SI NPN

" ~Q39 MP311 Transistor SI NPN Twin

" D41 1597 Diode SI

" -D42 1597 Diode SI

" D43 18953 Diode SI

" =D44 LD=1 Diode Zener

" =D45 18953 Diode SI

n ~D46 18953 Diode SI

n  -R51 R25 15007 R: FXD CAR 150Q *5% 1/4

» RS2 R25 10KQJ R: FXD CAR 10kQ 5% 1/4W

n  ~RS3 R25 15KQJ R: FXD CAR 15xQ *5% 1/4K

" ~R54 R25 1.5KQJ R: FXD CAR 1.5kQ *5% 1/4W

®w  .R55 R25 6.8KQJ R: FXD CAR 6.8kQ *5% 1/4W

n -R56 R25 100QT H: FXD CAR 100Q +5% 1/4%

n ~R57 K25 10T R: FYD CAR 10kQ #5% 1,4v

n -R53 R25 15KQJ R: FXD CAR 13kQ 25% 1,/4%

n RS9 R25 1.5KQJ R: FXD CAR 1.5xQ =57 1,4W

" ~R60 R25 390QJ R: FXD CAR 390R *5% 1/4%

n  _R61 R25 8207 R: FXD CAR 820 *57 1/4%

" -R62 R25 1.5KQJ R: FXD CAR 1.5kQ =5% 1/4¥

" -R63 R25 4.TKQJ R: FXD CAR 4.7TkR *5% 1/4W

n -R64 R25 10KQJ R: FXD CAR 10kQ *5% 1/4W
4132-PE209~R65 R25 100Qy R: FXD CAR 100R =5% 1/4W
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TR4132'4132N

LOG.AMP.SECTION (Board PH209)

Parts No. Stock No. - Description
4132-PH209~R65 R25 10KQJ R: FXD CAR 10kQ *5% 1/4W
" =RET R25 15kQJ R: FXD CAR 15kQ =57 1/4W
" -R63 R25 1.5xQJ R: FXD CAR 1.5k =571 1/4%
" -R69 R25 35067 R: FXD CAR 29082 =57 1/4u
" _RTO R25 3297 . R: FXD CAR 32Q 257 1,/4%
m “R71 | R25 1.5KQJ R: FXD CAR 1.5kQ +5% 1/4u
" -R72 R25 4.7KQJI R: FXD CAR 4.7xQ 5% 1/4u
" RT3 R25 10KQJ R: FXD CAR 10kQ 5% 1/4w
" =R74 R25 100QJ K: FXD CAR 100Q =5% 1/4w
" RT75 R25 10KQJ R: FXD CAR 10kQ *5% 1/4W
" -R76 R25 15KRJ R: FXD CAR 15x& *5% 1/4%
" -RT7 R25 1.5KQJ R: FXD CAR 1.5kQ@ *5% 1/4W
"  =R78 R25 390QJ R: FXD CAR 390Q 5% 1/4W
" -RT9 R25 8207 R: FXD CAR 82Q 5% 1/4W
»  -R80 R25 1.5K&J R: FXD CAR 1.5kQ +5% 1/4W
" .R81 R25 4.TKQJ R: FXD CAR 4.TkQ +5% 1/4W
n  -n82 R25 10KQJ R: FXD CAR 10kQ *5% 1/4W
n  =R83 R25 100QJ R: FXD CAR 100Q =54 1/4u
" R84 R25 10KQJ R: FXD CAR 10kQ *5% 1/4%
" R85 R25 15KQJ R: FXD CAR 150 5% 1/4W
" ~R86 R25 1.5KQJ R: FXD CAR 1.5kQ 5% 1,4W
n  -R87 R25 390QJ R: FXD CAR 390Q *5% 1,4
"  -R88 R25 82RJ R: FXD CAR 82Q *5% 1/4u
" -R89 R25 1.5KQJ R: FXD CAR 1.5kQ =5¢ 1/4W
" =R90 R25 4.7TKQJ R: FXD CAR 4.7KkQ 5% 1/4u
n ~R91 R25 10KQJ R: FXD CAR 10kQ *57 1,4
m -R92 R25 100QJ R: FXD CAR 100Q 5% 1/4w
" <R93 R25 10KQJ R: FXD CAR 10kQ =5% 1/4u
" -R94 R25 15KQJ R: FXD CAR 15kQ =5% 1/4W
" -R95 R25 1.5KQJ R: FXD CAR 1.5zQ *%1 1/4W
" oR96 R25 390Q7 R: FXD CAR 390Q *5% 1/4w
n  -R97 R2% 8207 R: FXD CAR 82Q #5% 1/4u
" ~RO8 R25 1.5KQJ R: FXD CAR 1.5kQ =54 1/4w
4132-PE209-R99 R25 4.7TKRJ R: FXD CAR 4.7xQ 25% 1/4u




TR4132 4132N

LOG.AMP.SECTION (Board

PH209)

~ Parts No. Stock No. Description

4132-PH209-R 100 R25 10KQJ R: FXD CAR 10kQ =5% 1/4%
"  =R101 | R25 100QJ R: FXD CAR 100Q =57 1/4u
w  _R102 | R25 10KQJ R: FXD CAR 10xQ =57 1/4u
" 2103 225 15KQJ | R: FXD CAR 15xQ 5% 1/4%
" -R104 225 1.5KQJ ! R: FXD CAR 1.5kQ 25 1/4W
" -R105 R25 39007 R: FXD CAR 390Q 259 1/4W
n <R10% R25 82QJ R: FXD CAR 82Q =%% 1/4W
" -R107 R25 1.5KQ7 R: FXD CAR 1.5kQ 254 1/4W
" -R108 | R25 4.7KQ R: FXD CAR 4.TkQ 5% 1/4u
" ~R109 R25 10KQJ | R: FXD CAR 10kQ =5% 1/4W
" -R110 R25 100QJ R: FXD CAR 100Q *5% 1,/4W
n -R111 R25 10KQJ R: FXD CAR 10kQ =54 1/4W
" -R112 | R25 15K R: FXD CAR 15kQ +5% 1/4u
" -R113 R25 1.5KQJT R: FXD CAR 1.5kQ =57% 1/4%
n ~R114 | R25 39087 R: FXD CAR 3900 =5¢ 1/4W
nw  -R115 | E25 82QJ R: FXD CAR 82Q *5% 1/4W
m  -R116 | R25 1.3KQJ R: FXD CAF 1.5kQ 5% 1/4W
" -R117 | R25 4.TKQJ R: FXD CAR 4.7xQ +5% 1/4W
»  -R118 | R25 10xQJ R: FXD CAR 10kQ =5% 1/4W
»  ~R119 | R25 100QJ R: FXD CAR 100Q =5% 1/4W
®»  _R120 | R25 10KQJ R: FXD CAR 10kQ *5% 1/4W
m -Ri21 | R25 15KQJ | R: FXD CAR 15k@ =51 1/4%
" ~R122 K25 1.5K&J R: FXD CAR 1.5k 5% 1/4W
] ~R123 R25 39005 R: FXD CAR 390Q *5% 1/4W
" -R124 | R25 82QJ R: FXD CAR 82Q 5% 1/4W
" -R125 | R25 1.5KQJ R: FXD CAR 1.5k =57 1/4W
m  -R126 | R25 4.TkQJ | R: FXD CAR 4.7xQ =5% 1/4W
m  -R127 | R25 10KQJ | R: FXD CAR 10xQ +57 1/4%
" -R128 R25 10007 | R: FXD CAR 10CQ +5% 1/4w
n  -R129 | R25 10KQJ R: F{D CAR 10xQ =5% 1/4v
m  -R130 | R25 1%Q R: FXD CAR 15kQ +5% 1/4W
n  .R131 | R25 1.5KQJ R: FXD CAR 1.5k@ +5% 1/4%
»  -R132 | R25 390QJ R: FXD CAR 3308 =5% 1/4W

4132-PHE209-R133 | R25 8207 R: FXD CAR 82Q 5% 1/4W




TR4132/4132N
LOG.AMP.SECTION (Board PH209)

Parts No. Stoek No. Description
4132-PH209-R134 | R25 1.5KQJ R: FXD CAR 1.5kQ +5% 1/4W
n ~R135 R25 4.TKQT R; FXD CAR 4.7kQ =534 1/4%
" ~R136 | R25 10KQJ E: FXD CAR 10kQ *5% 1/4W
" ~R137 | R25 15KQJ R: FXD CAR 15k@ 5% 1/4%
" -R138 R25 15KRJ R: FXD CAR 15kR =57 1/4W
" =R139 | R25 2. R: FXD CAR 2.2kQ *%/m 1/4W
" .R140 | R25 5147 R: FXD CAR 51Q 5% 1/4W
" _R141 | R25 82087 R: FXD CAR 820Q #5% 1/4W
"  -R142 | R25 150QJ R: FXD CAR 150Q 5% 1/4W
" -R143 | R2% 51QJ R: FXD CAR 51Q +5% 1/4W
" -R144 | R25 150Q71 R: FXD CAR 1508 =57 1/4W
" -R145 | R25 2.2KQJ R: FXD CAR 2.2xQ =51 1/4u
n  _R146 | R25 15K R: FXD CAR 15kQ 5% 1/4u
" -R147 | R25 1K R: FXD CAR 15Q =54 1/4W
" .R148 | R25 1KQJ R: FXD CAR 1kQ =50 1/4W
" “R149 | R25 51QJ R: FXD CAR 51Q +57 1/4W
" -R150 3321W=1=500 R: VAR CERMET 50Q 207 1/2%
W R151 | R25 1008J " | R: FXD CAR 100Q 5 1/4%
n _R152 | R25 1.XQ R: FXD CAR 1.2kQ *5% 1/4W
m  .R153 | R25 10KQ R: FXD CAR 10kQ *5% 1/4W
n -R154 R25 5.6KQI R: FXD CAR 5.6kQ 5% 1/4W
" -R155 R25 5.6XQJ R: FXD CAR 5.6kQ *5% 1/4%
T RIS R25 470QF R: FXD CAR 470Q *5% 1/4%
" =R157 R25 1.2XQJ R: FXD CAR 1.2kQ *% 1/4W
n  .R158 | R25 1.XQJ R: FXD CAR 1.2kQ *5% 1/4W
" -R160 R25 3.3KQJ R: FXD CAR 3.3kQ =5% 1/4W
n R161 R25 1.5KQJ R: FXD CAR 1.5kQ 25% 1/4w
" _R162 | R25 S6KRJ R: FXD CAR 56k8 +5% 1/4W
n _R163 3321%~1-103 R: VAR CERMET 10kQ +20% 1,/2u
" -R164 R25 4.TKQJ R: FXD CAR 4.7kQ *5% 1/4W
" -R165 | R25 1.5KQJ R: FXD CAR 1.5kQ *5% 1/4w
" .R166 | E25 4.TKQJ R: FXD CAR 4.7kQ 5% 1/4W
n  .R167 | R25 22007 R: FXD CAR 220Q +57 1/4w
4132-PH209-R168 | R25 1KQJ R: FXD CAR 1kQ 254 1/4K




TR4132/4132N
LOG.AMP.SECTION (Board PH209)

Parts No. Stock No. Description
4132=-PH209-R 159 Not assigned

" -R170 Not assigned
w  R171| R25 1QJ R: FXD CAR 1kQ =5% 1/4%
" -R172 R25 33KQJ R: FXD CAR 33%Q 5% 1/4W
n  R173 | R25 1KY R: FXD CAR 1xQ *5% 1/4%
" «R174 | R25 KQJ R: FXD CAR 1kQ =5¢ 1/4w
n  R175 | HR25 587 R: FXD CAR 68@ *+% 1/4W
n  R176 3321%i=1-101 R: VAR CERMET 100Q +207 1/2w
m  -R177 | R25 1ZQJ R: FXD CAR 12kQ 5% 1/4W
" -R178 | R25% 390QJ R: FXD CAR 390Q *5% 1/4W
" R179 | R25 1.&KW R: FXD CAR 1.8kQ *5% 1/4W
m  -R180 | R25 330Q7 R: FXD CAR 230Q *5% 1/4W
W —C181 | 0.01UF 50WV C: FXD CER 0.014F +80, =20% 50V
" =182 | 0.01UF S0WV C: FXD CER 0.01uF +80, -20% S50V
n  _£183 | O0.1UF 25WV C: FXD CER O.1uF +80, -20¢ 25V
" -C184 330PF SOWV C: FXD CER 330pF +£10% 50V
" =£185

thru | 0.01UF 50WV C: FXD CER 0.01uF +80, ~-20% 50V
" =C187 ,
” -C188 330PF 50WV C: FXD CER 330pF £10% 50V
" ~C189

thru 0.01U0F 50wV C: FXD CER 0.01pF +80, —20% 50v
" C192
" =£193 330PF S0WV C: FXD CER 330pF 210% 50V
" 0194 o

thru | O.O01UF 50WV C: FXD CER 0.01uF +80, —20% S0V
" =C197 -
" —C198 330PF SOWV ¢: FXD CER 330pF *10% 50V
" ~C199 0.01UF 50WV ' C: FXD CER 0.01uF +80, =205% 50V
n =200 | O0.01UF 50WV C: FXD CER 0.01uF 480, -20% 50V
" -G201 0. 1UF 25KV C: FXD CER 0.1uF +80, =209 25V
n 202 | 0.01UF 50WV C: FXD CER 0.014F +80, =207 50V
n  .C203 | O.0TUF 50WV C: FXD CER 0.01uF +80, =20- 50V

4132-PH209-C204 | 330PF S0WV G: FXD CER 330pP *10% 50V




TR4132/4132N
LOG.AMP.SECTION (Board PH209)

Parts No. Stock No. Description
4132-PH209-£205

thru | 0.01UF 50WV C: FXD CER 0.01uF +80, -20% S50V
" ~C208 _
" ~C209 330PF 50wV C: FXD CER 330pF =107 50V
" -C210

thru 0.01UF SOWV C: FXD CER 0.01uF +80, =207 S50V
" ~0213 . '
" ~C214 330PF SOWV C: FXD CER 330pF =104 S0V
" 215 | 0.01UF SOWV C: FXD CER 0.01uF +80, =207 50V
" -C216 0.01UF SO0WV C: FXD CER 0.01u4F +80, -20% 50V
" ~C217 | 0.01uF 50WV C: FXD CER 0.01uF +80, =20% 50V
" ~C218 0.010F 50uV C: FXD CER 0.01uF 430, =204 S0V
n _g219 | O.0TUF SOWV C: FXD CER 0.01pF 480, -20% 50V
" -£220 330PF 50wV C: FXD CER 330pF *10% 50V
" 4221 .

thru 0.01UF 50V C: FXD CER 0.01uF 430, =20% SOV
n -C224 :
n =225 330PF 50WV C: FXD CER 320pF =10% 50V
" =0226

thru 0.01UF S50WV C: FXD CER 0.01uF +80, =-20% 50V
" -C230
" =C231 0.01uF S0WV C: FXD CER 0,01uF +80, -20% 50V
" -C232

thru 0.01UF S0WV C: FXD CER 0.014F +80, =204 50V
" —£245 _
" =246 33PF SOWV C: FXD CER 33pF :10% 50V
" =247 D 10C200K5 C: FXD DIPPED MICA 20pF 2104 500V
" =248 DM 10C200K5 ' C: FXD DIPPED MICA 20pF +10% 500V
249 DM10D51073 C: FXD DIPPED MICA 51pF +5% 300V
" -£250 DM$0D510J3 C: FXD DIPPED MICA SipF +5% 300V
" -C253 330PF 50wV C: FXD CER 330pF :10% 50V
n ~C254 501H5002-47 X C: FXD Polyester FLM 0.C47pF

£10¢ 50V

" -£255

thru | O0.01UF 50wV C: FXD CER 0.01gF +80, -20% 50V
" __0259
" =C260 33PF S0WV C: FXD CER 33pF £10% 50V

4132-PH209=C26 1 0.01UF S50WV C: FXD CER 0.014F +80, =20 50V




TR4132/4132N
LOG.AMP.SECTION (Board PH209)

Parts No. Stock No. Description

4132-PH209-C262 | SL-25TH~-10 C: FXD ELECT 10uF 25V

"W 263 | SL-25TH-10 C: FXD ELECT 10uF 25V

" =C264 0.10F 25WV C: FXD CER 0.1pF +30, =205 25V

" ~C265 '

thru | 0.01UF SOWV C: FXD CER 0.014F +8C, =207 50V

" ~C267

" €268 | 221M2502-106M C: FXD ELECT TANTAL 10uF+20% 25V

" ~C269 Not assigned

»  .L271 | TPFO410=-120X L: FXD Coil 12uH

" =L272 LF=-164 L: FXD Coil 28.8uH

" aL272

thru | CSLO60G=181K L: FXD Coil 180uH

" -L275

n  .R281 | R25 KQJ R: FXD CAR 1kQ =5% 1/4W

w  R282 | R25 1¥QJ R: FXD CAR 1k =5% 1/4W

m  _R283 | R25 15K R: FXD CAR 15k +5% 1/4W

n SR284 | EM1/4 124QT R: FXD CAR 12MQ #5% 1/4u

m  -R285 | HM1/4 5.6MQ7 R: FXD CAR 5.6MQ 5% 1/4W

®  -R286 | R25 WKQJ R: FXD CAR 1kQ 5% 1/4W

" -R287 | - R25 3.9KQJ R: FXD CAR 3.9kQ *+%% 1/4W

" -R288 | 3321W=1-103 R: VAR CERMET 10kQ £20% 1/2W

n -R289 31D=26 R: Thermistor

m  _R290 | R25 1XQJ R: FXD CAR 15kQ *5% 1/4W

" -R291 R25 3.9KQJ R: FXD CAR 3.9k0 *+5% 1/4W

" -R292 R25 1KQJ R: FXD CAR kR 5% 1/4w

®  R293 | 3321W-1-201 R: VAR CERMET 200Q 220% 1/2W

w  _R294 | R25 1%KQJ R: FXD CAR 15kQ =57 1/4¥

" -R295 R25 15KQT R: FXD CAR 15kQ #5% 1/4%

n  _R296 | R25 10KQT R: FXD CAR 10kQ *5% 1,4k

" -R297 3321H=1=103 R: VAR CERMET 10kQ £20% 1/2¢

n  _R298 | R25 3XQ R: VFXD CAR 33%Q *5% 1/4w

n  ZR299 | R25 4.7KQJ R: FXD CAR 4.7kQ 5% 1/4W

m  -R300 | R25 10KQJ R: FXD CAR 10kQ +5% 1/4W
4132-PH209-R301 | R25 15X R: FXD CAR 15kQ 5% 1/4%




TR4132/4132N
LOG.AMP.SECTION (Board PH209)

Parts No. Stock No. Description
4132-PH20S-R302 | R25 100KRJ R: FXD CAR 100kQ =5% 1,/4W
" _R303 | =25 33007 R: FXD CAR 30Q *5% 1/4%
m  -R304 | E25 330Q7 R: FXD CAR 330Q *5% 1/4W
®  <R05 | R25 100KQJ R: FXD CAR 100kQ *5% 1/4w
401=3079 Board Handle
4132-Fii209-R159 | R25 6.8KQJ R:FXD CAR 6.8k\ +5% 1/4W
" —£251 | DH10D680J3 C:FXD DIFP:D MICA 68pF +5% 300V
" _0os2 | DMACDS10T3 C:FXD DIPPED MICA S51pF +5% 300V




TR4132/4132N
RAMP & YIG DRIVER SECTION (Board PF130)

Parts No. Stock No. Description
4132-PFP130=1IC1
ihru 13014 IC: Operational Amplifier
" ~1C4
n =IC5 Lii324 1¢: Suadruple Operafional
Amplifier
" =IC5 TLOB4CN ' IC: JFET-Input Operational
Amplifier
" -IC7 Not assigned
" ~1c8 SNT4LST76 IC: Duzl J=X Master-Slave
Flip-Flop with Preset and
Clear Low Power
" =1C9 SNT4LS123 IC: Dual Retriggerable
Monostable MKultivivrator
with Clear Low Power
" =IC10 SN741326 IC: Quadruple 2=Input High-
Voltage Interface NAKD Gatle
Low Power
" 21 ITS30088 Transistor FET
" -Q22 ITS30088 Transistor FET
n Q23 2381015 Transistor SI PNP
" Q24 23541015 Transistor SI PKP
" Q25 25C1815GR Transistor SI NPN
n 326 2521015 Transistor SI PNP
" Q27 25D92 Transistor SI NPN
" -Q28 MP311 Transigtor SI NPN Twin
n -29 2541015 Transistor SI PNP
" Q30 2N4393 Transistor FET
" D31
thru 15953 Diode SI
" _334
u -D35 WZ=050 Diode Zener
" =D36 18953 Dicde S1
" ~D37 18953 Diode SI
n =D 38 152192 Diode SI
" -D29 15953 Diode SI
n R4t R25 18xQJ R: FXD CAR 18k =5% 1/4w
4132-PF130-R42 SN{4K2E9, 1KOF R: FXD Metal FLX 9.1k+1% 1/4VW

8-—-22




TR4132/4132N

RAMP & YIG DRIVER SECTION (Board PF130)

Parts No. Steck No. Description
4132-PF130-R43 R25 5.6KQJ R: FXD CAR 5.6kQ =5} 1/4W
" -R44 SN14K2E27%, 2KQF R: ¥XD Metal FLM 23.2k0+1% 1/4W
" <R45 R25 100KQJ R: FXD CAR 100kQ 5% 1/4W
" ~R46 k25 330Q7 R: FXD CAR 330Q 5% 1/4W
" -R47 R25 100K QJ R: FXD CAR 100kQ *5% 1/4W
" R48 | 3321W-1-502 R: VAR CERMET 5kQ £20% 1/2W
"™ =R49 R25 5.6KQJ R: FXD CAR 5.6KQ 5% 1/4W
m RS0 R25 5.6KQJ R: FXD CAR 5.6kR =5% 1/4W
" _R51 R25 3.3XQJ R: FXD CAR 3.3kQ *54 1/4u
" RS2 R25 3.3KQJ R: FXD CAR 3.3kQ =5% 1/4W
" R53 R25 3.3KQJ R: FXD CAR 3.3k 54 1/4%
" -R54 R25 10€QJ R: FXD CAR 10kQ =5% 1/4W
n -RS5 R25 22007 R: FXD CAR 220Q £5% 1/4w
" . -RS6 )
thru | R25 10KQJ R: FXD CAR 10kQ 5% 1/4w
" -R58
" RS9 R25 3.XKQJ R: FXD CAR 3.3kQ *+5% 1/4W
" -R60 R25 3.XKQJ R: FXD CAR 3.3kQ 5% 1/4W
m  R61 R25 3XQJ R: FXD CAR 33kQ =54 1/4W
" ~R62
thru | R25 10KQJ R: FXD CAR 10k@ 254 1/4W
" R64
®  =R65 R2S 1KQJ R: FXD CAR 15kQ *5% 1/4W
m _R66
thra | R25 10KQJ R: FXD CAR 10k@ 5% 1/4%W
" -R68
" -R6Y CRB 1/4FX33KQ R: FXD Metal FLM 33kQ =11 1/4W
n  .R70 R25 330KQJ R: FXD CAR 330kQ +5% 1/4W
" ~RT1 R25 1.5KQJ R: FXD CAR 1.5kQ *5% 1/4W
n _-R72 R25 68047 K: FXD CAR 680Q =54 1/4W
" -R73 CRB1/4FX12¢Q R: FXD Metal FLM 12KQ 1% 1/4W
" -R74 CRB1/4FX3. ¥Q R: FXD Metal FIM 3.3kQ 1% 1/4W
" _R75 R25 1.2KQT R: FXD CAR 1.2kQ 5% 1/4W
n  _R76 .
thru | RF1/2N330QFT R: FXD Metal FIM 330Q 214 1/2W
" ~R78
4132-PP130-RT9 RF1/2¥ X QTF R: FXD Metal FIM KQ 1% 1/2v




TR4132/4132N
RAMP & YIG DRIVER SECTION (Board PF130)

Parts No. Stock No. Description

4132<PF130-R80 HM1/4 221Q7 R: FXD CAR 22MQ =57 1/4%

n  -R81 R25 22KQJ R: FXD CAR 22kQ 5% 1/4%

" -R82 R1/2 47007 R: FXD CAR 470Q *5% 1,20

n  -R83 R25 1.2XQJ R: FXD CAR 1.2xQ *5% 1/4u

m R84 3321W=1=-201 R: VAR CERMET 200Q 2070 1/2W

®» R85 R25 390QJ R: FXD CAR 390Q #5% 1/4W

" -R8 3321W=1=502 R: VAR CERMET 5kQ +20% 1/2W

n  -R87 R25 1.5KQJ R: FXD CAR 1.5kQ *5% 1/4W

m  -R88 R25 4.TKQJ R: FXD CAR 4.7xQ 25% 1/4W

" -R89 CRB1/4FX9. 1KQ R: FXD Metal FLM 9.1kR 1% 1/4%

" <RS0 CRB1/4FX 10KQJ R: FXD Metal FLM 10kR *1%4 1/4W

" .R91 3321H=1=-202 R: VAR CERMET 2kQ =20% 1/2W

" R92 R25 10KQY R: FXD CAR 10kR *5% 1/4W

" -R93 R25 10KQJ R: FXD CAR 10k *5% 1/4W

" _R94 CRB1/4FX 10kQJ R: FXD Metal FLK 10kQ =1% 1/4W

" -R9S R25 6.8KQJ R: FXD CAR 6.8xQ =5% 1/4W

" -R96 CRB1/4FX33KQ R: FXD Metal FLM 33kQ +1% 1/4W

" -R9T7 3321W=1-103 R: VAR CERMET 10kQ *20% 1/2%

»  -R98 R1/2 2,240 R: FXD CAR 2.2MQ *5% 1/2W

" R99 CRB1/4FX33KQ R: FXD Metal FLM33kQ +14 1/4W

" ~R 100 3321W=1-502 R: VAR CERMET 5xQ +20% 1/2W

n  -R101 CRB1/4FX-18KQ R: FXD Metal FIN 18kQ =15 1/4W

n -R102 CRB1/4FX2KQ R: FXD Metal FLM 2kR +1% 1/4W

" -R103 | R25 10KQS R: FXD CAR 10kQ 5% 1/4W

»  .R104 | R25 1KQJ R: FXD CAR 10kQ =5% 1/4W

" =R105 31D=26 Thermister

n  LR106 CRB1/4FX 1KQ R: FXD Metal FLM 1kQ 217 1/4W

m  -R107 | CRB1/4FX 15KQ R: FXD Metal FLM 15kQ 1% 1/4W

" ~R 108 3321 W-1-201 R: VAR CERMET 2000 +20% 1,2W

" _R109 | R25 4.TKQJ R: FXD CAR 4.7kRQ 5% 1/4W

n “R110 3321h=1=204 R: VAR CERMET 200kQ +20¢% 1/2W

n SR111 | R25 390KeJ R: FXD CAR 390kQ +5% 1/4W

" _R112 RD25S52T0KW R:FXD CAR 270kQ +5% 1/4W
4132-PF10-B113 | 3321W=1-204 R: VAR CERMET 200kQ $20% 1/2W




TR4132/4132N

RAMP & YIG DRIVER SECTION (Board PF130)

Parts No. Stock No. Description
4132-PF130-R114 | R25 330KQJ R: FXD CAR 330kQ =5 1/4wW

m  -R115 | CRB1/4FX39KQ R: FXD Metal FLM 39kR =19 1/4W

»  -R116 CRB1/4FX15KQ R: FXD Metal FLM 15kQ *1% 1/4W

" <R117 | R25 10KQJ R: FXD CAR 10kQ +5% 1/4W

" -R118 R25 100KQJ R: FXD CAR 100kQ *5% 1/4W

" -R119 R25 100QJ R: FXD CAR 100Q *+5% 1/4W

m  -R120 | R25 100QJ R: FXD CAR 100Q *5% 1/4W

n  “R121 R25 100KQJ R: FXD CAR 100kQ *5% 1/4w

m ZR122 | 3321H=1-502 R: VAR CERMET 5kQ *20% 1/2W

m  -R123 | CRB1/4FX1.&Q R: FXD Metal FLM 1.8xQ 1% 1/44

" -R124 | CRB1/4FX 18KQ R: FXD Metal FLM 18kR 21% 1/4W

n  aR125 3321W=1=501 R: VAR CERMET 500Q :20% 1/2w

n  oR126 | R25 10KQ R: FXD CAR 10kQ *5% 1/4W

»  _R127 | CRB1/4FX 5.6K R: FXD Metal FLM 5.6kQ 14 1/4w

m  -R128 | CRB1/4FX 1.& R: FXD Metal FLM 1.5kR 1% 1/4W

»  -R129 | CRB1/4FX 75KQ R: FXD Metal FLM 75kQ *1% 1/4W

*  .R130 | R1-68QJ R: FXD CAR 68Q 5% 1%

n -R131 R1/2-47Q7 R: FXD CAR 47Q *%% 1/2W

" .R132 | CRB1/4FX¥%KQ R: FXD Metal FL¥ 36kQ *+1% 1/4W

" -R133 | R25 1OKQJ R: FXD CAR 10kQ 5% 1/4W

" -R134 R25 33KAQJ R: FXD CAR 33kQ 5% 1/4W

" -R135 R25 68KQJ R: FXD CAR 68kQ +5% 1/4W

" L0141 33PF SOWV ¢: FXD CER 33pF *10% 50V

n  .C142 ! O0,01UF 50wV C: FXD CER 0.01uF 480, =209 SOV

n  C143 | O.01UF 50WV C: FXD CER 0.01uF 480, -20% S0V

n ~C144 431M2003 10%K C: FXD Polyester FLM 1P +10%

2007

m  =C145 | O0.O1UF 50wV C: FXD CER 0.01uF +80, =20% S0V

m G146 | 33PF 50WV C: FXD CER 33pF *10% 50V

n 0147 0.01UP 50wV C: FXD CER 0.01uF +80, -20% 50V

" =£148 0.01UF 50wV ¢: FXD CER 0.01uF +30, =20% 50V

" —C149 | 35VB4RT C: FXD ELECT 4.7uF 35V

n 0150 | O.01UF 50WV C: FXD CER 0.01uF 430, =20% 50V
- 4132-PP130-C151 0.01UF SOWV C: FXD CER 0.01pF +80, ~20% 50V




TR4132/4132N

RAMP & YIG DRIVER SECTION (Board PF130)

Parts No. Stock No. Description
4132-PF130-C152 | 35VB4RT ¢: FXD ELECT 4.TuF 3
m  ~C153 | 33PF SOWV C: FXD CER 33pF 2107 50V
n ~C154 '
thru | O0.01UF 50WV C: FXD CER 0.01uF +30, =20% S50V
" 0157
n  C158 | 233PF S0WV C: FXD CER 33pF =10% S50V
n =C159 0.01UF 50wV C: FXD CER 0.01uF +80, =20% 50V
" - 160 43142003 104K C: FXD Polyester FLM O.1uF *10%
' 200V |
w L0161 | TA-OSOTN1RO-P C: FXD ELECT TANTAL {uF+100,-0% 50V
" £163
thru 0.01UF 50wV C: FXD CER 0.01pF +80, =20% S0V
n 0172
m  —C173 | O,1UP S0WV C: FXD CER O.1uF 480, =20% 50V
" 0174 _ |
thru | 25VB10 G: FXD ELECT 10pF 25V
m <0179
w180 | 25VB10 C: FXD ELECT 10uF 25V
" L1917 CSLO609-47 K L: FXD Coil 470uH
" -L192 CSLO6094T K L: FXD Ceil 470uH
401=9630 Test point
431-5790 Heat Sink
401=8079 Board Handle
w  .R13 | R25 6&KW R: FXD CARG8KkQ 5% 1/4W
n  -R13] | CRB1/4FX 300KQ R: FXD Metal FLM 300kQ %1% 1/4W
w  -R138 | CRB1/4FX TXQ ‘R: FXD Metal FLM T5kQ =1% 1/4W
MBB-0602-0152-9 | Heat Sink
" -Q194 254473 Transistor SI PNP
" -R196 RD25S 1KQJ R: PXD CAR 1k +5% 1/4W
" -R197 SN14K2E1 . SKOF R: FXD Metal FLM 1.5kQ #1% 1/4¥
"~ _R198 RI6X5008 R: VAR CERMET 5009
" -R199 SN14K2E2, 49KGF R: FXD Metal FLM 2.49kQ +1% 1/4V
" C162 0.022UF SOWV C: FXD CER 0.022uF +80, -20% S0V




TR4132/4132N
CRT DRIVER SECTION (Board $G210)

Parts No. Stock No. Description
4132=5G210-IC1 14318H IC: Operational Amplifier
" Q11 250505 Transistor SI NPN
" Q12 250505 Transistor SI NPN
" Q13 25C1815GR Transistor SI NPN
n Q14 25C1815GR Transistor SI NPN
" Q15 25C505 Transistor SI NPN
n Q16 25C505 Transistor SI NPN
" Q17 2SC1815GR Transistor SI NPN
" Q18 23C50% Transistor SI NPN
" -Q19 25CH05 Transistor SI NPN
" -Q20
thru 25C1815GR Transistor SI NPN
" Q22
n Q23 283585 Trangistor SI NPN
n Q24
thru 25C505 Transistor SI PN
" Q26
" Q27 2N4393 FET Junction N~Channel
" Q28 25C1815GR Transistor SI NPN
" Q29 | 2SC1815GR Transistor SI NFN
" Q30 2541015 Transistor SI PNP
Q3 25C510 Transister SI NPN
" =D41
thr™a 18953 Diode SI
" =D45
" ~D4b 05268 Diode Zener
" D47 05768 Diode Zener
® D48 18953 Diode SI
n D43 15953 Diode SI
" R51 R25 1805.J R: PXD CAR 180% +5% 1/4W
" -RS52 R1 4TKQJ R: FXD CAR 47kQ £5% W
" ~R53 R1 4TKQJ R: FXD CAR 47kR 5% ™
" =BS54 R25 2.2KW R: FXD CAR 2.2k +5% 1/4W
A132-5G210-B55 %135-5KQJ R: VAR WN 5k




TR4132/4132N
CRT DRIVER SECTION (Board SG210)

Parts No. Stock No. Description
4132-8G210-R56 R25 2.7KQJ R: FXD CAR 2.7kQ 254 1/4%
n .RS57 R25 2.TKQJ R: FXD CAR 2.7kQ =54 1/4W
n  -R53 R25 5.6KQF R: FXD CAR 5.6kQ +5% 1/4%w
" ~R59 R25 10KQJ R: FXD CAR 10kQ =5% 1/4W
" =R60 R25 10XQJT R: FXD CAR 10kQ *+5% 1/4W
" ZR61 X138=2KQJ R: VAR WW 2kQ
" <R62 R25 10KQJ R: FXD CAR 10kQ *5% 1/4W
" R63 R25 22KQT R: FXD CAR 22kQ *5% 1/4W
" =R64 R25 3.3XQJ R: FXD CAR 3.3kQ *5% 1/4W
" R65 R25 120Q7 R: FXD CAR 1208 5% 1/4uW
m =R66 R25 12007 R: FXD CAR 120Q #5% 1/4u
" «R6T R25 8XQJ R: FXD CAR 82kQ *5% 1/4W
»  _R68 R25 82XQJ R: FXD CAR 82kQ 5% 1/4W
n  -R69 R1 4TKQS R: FXD CAR 47kQ 25% W
®m  <RT0 R1 4TKQJS R: FXD CAR 47kQ 25% W
" ~RT1 R25 3.9K R: FXD CAR 3.9k +5% 1/4W
n  oR72 RJ138-20KQ R: VAR CAR 20kQ
" -R73 R25 3.3KQJ R: FXD CAR 3.3kR 5% 1/4W
n  -RT4 R25 3.3KQJ R: FXD CAR 3.3kR 5% 1/4W
= -R7S | R25 6.8KQJ R: FXD CAR 6.8kQ £5% 1/4W
" RT76 R25 10KQJ R: FXD CAR 10kQ 5% 1/4W
n  R77 R25 1.8KQJ R: FXD CAR 1.8kQ =54 1/4W
n  -R78 R25 10KQJ R: FXD CAR 10kQ +5% 1/4W
" -R79 R25 1KQJ R: FXD CAR 1kQ =57 1/4w
« R8O R25 100KQJ R: FXD CAR j00kQ *5% 1/4w
n  R81 R25 3.3%QJ R: FXD CAR 3.3k@ *5¢ 1/4u
n -R82 R25 220KQJ R: FXD CAR 220kQ +5% 1/4W
" -R83 R25 220KQJ R: FXD CAR 220kQ *5% 1/4¥
n R84 R25 68KQJ R: FXD CAR 68kQ *5% 1/4%
n R85 3321H=1-503 R: VAR CERMET S0kQ 220% 1/2W
n B8 RJ 135=-500KQ R: VAR Ww S00KQ +20% 1/2W
n  -RBT R25 100KQJ R: FXD CAR 100kR 5% 1/4W
" ~R88 R25 100KQJ R: FXD CAR 100kQ *5% 1/4W
4132-SG210-R89 R25 6.8KaQJ R: FXD CAR 6.8k 5% 1/4W




TR4132/4132N
CRT DRIVER SECTION (Board $G210)

Parts No. Stock No. Description
4132=-5G210=-R90 CRB1/4FX-15KQ R: FXD Metal FLM 15kQ 214 1/4W
" .R91 CRB1/4FX-15KQ R: FXD Metal FLM 15kQ *1% 1/4W
" -R92 R25 1.5KQJ R: FXD CAR 1.5xQ *5% 1/4W
" -R93 R25 3IKQJT R: FXD CAR 33kQ *5% 1/4W
" -R94 R25 2.2KQJ R: FXD CAR 2.2kQ *5% 1/4W
" -R95 X13S-1KR R: VAR WW 1kQ
" =R96 R25 3.9KQJ R: FXD CAR 3.9kQ 5% 1/4W
" —R97 R25 18KQ7 R: FXD CAR 18kQ =5% 1/4W
n  -R98 R25 3.9KQJ R: FXD CAR 3.9xQ =57 1/4W
n -R99 R25 10KQJ R: FXD CAR 10kQ +5% 1/4w
" -R100 | R25 3.3XQ R: FXD CAR 3.3kQ *5% 1/4W
m  ZR101 | R25 5.6KQT R: FXD CAR 5.6k =5% 1/4W
m  .R102 | R25 10KQJ R: FXD CAR 10kQ +5% 1/4W
»  -R103 | R25 150KQJ R: FXD CAR 150k $5% 1/4W
'm  _R104 | R25 22kQJ R: FXD CAR 220kQ +5% 1/4W
" -R106 R25 10K R: FXD CAR 10k +5% 1/4W
" ~R107 R25 10K R: FXD CAR 10k +5% 1/4W
n  _R108 | R25 22KQJ R: FXD CAR 22%Q 5% 1/4W
»  .R109 | R25 3.SKQJ R: FXD CAR 3.9kQ *5% 1/4w
n  .R110 | R25 2.2KQJ R: FXD CAR 2.2xQ 25% 1/4W
»  =R111 | R25 680QJ R: FXD CAR 680Q 5% 1/4W
»  _R112 | R25 220QJ R: FXD CAR 220Q =5% 1/4w
"  .R113 | X13S-1KQ Rs VAR WW 1kQ
n  Ct21
thra | O.0TUF S0WV C: FXD CER 0.01uF 480, =-20% 50V
n 0124
n 0125 | 33PF S50WV C: FXD CER 33pF :10% 50V
" 0126 22 1K=3502-=1051 C: FXD ELECT TANTAL 1uF £20%
3V
n 20127 | S501N=5002-103 C: FXD Polyester FL¥ 0.014F 50V
" =C128 25T10 C: FXD ELECT 1QuF 25V
= C129 | 25710 C: FXD ELECT 10uF 25V
n 0130 | 16VBSN10 ¢:; FXD ELECT 10uF 16V
4132-5G210=-C131 16VBSK100 C: FXD ELECT 100uF 16V




TR4132/4132N
CRT DRIVER SECTION (Board $G210)

Parts No. Stock No. Description
4132-=5G210=C132 167BSN10 C: FXD ELECT 10uF 16V
" =C133 25VBSN10 C: FXD ELECT 10uF 25V
" 134
thru 0.0 1UF 500wV C: FXD CER 0.01uF +380, =20 500V
" -£138
" _0139
thru 0.01UF 50wV C: FXD CER 0.01uF +3C, -20% 50V
" ~C142
" -L151 CSLOG09=4 T 1K L: FXD Ceil 470uH
n -L3i52 | CSLO609-471K L: FXD Coil 4T7OuH
"
" -J 156 5049~-154 Connector
" PCN6=15PA=2.5D5 Connector
401=9630 Test point
4315790 Heat sink

4132-5G210-R105

Not assigned




TR4132/4132N
FREQ. DISPLAY (Board $Z441-01)
LEVEL DISPLAY (Board SZ441-02)

Parts No. Stock No. Description
4132-SZ441=IC1 ICL7107CPL IG: 3 1/2 Digit 4,D Converter
v -R21 R25 100KQJ R: FXD CAR 100kQ *+5% 1/4%
(for TR4132 ) .
" -R21 R25 470KQJ R: FXD CAR 470kQ =5 1/4u
(for TRA132N )
n R22 R25 330KQr R: FXD CAR 330kQ =57 1/4W
" R23 CRB1/4FX ZQ R: FXD Metal FLY 2kQ +1% 1/4W
" .R24 CRB1/4FX 18KQ R: FXD Metal FLM 18kQ 219 1/4W
" oR2S R25 22xQJ R: FXD CAR 22kQ =57 1/4W
(for TR4132 ) ‘
" oR25 R25 100KQJ R: FXD CAR 100kQ =5% 1/4%
(for TRA132N )
" 031 43142003-224K C: FXD Polyester FLM 0.22uF *10%
200V 04
" a032 50 1N5002-47 X C: FXD Polyester FIM 0.047uF 2109
50V
n 033 0.01UF 50wV C: FXD CER 0.01gF +80, =207 50V
LI & 7.} 431M20023=104K C: FXD Polyester FIN O.1uF *+10%
200V
" 035 DM 10D~101J3 C: FXD DIPPED KICA 100pDF *+5% 300V
" -C36 0.01UF 50WV C: FXD CER 0.01uF 80, =20% 50V
" -037 0.01UF S50WV C: FXD CER 0.01uF +80, -20% 50V
" 38 16VB10 C: FXD ELECT 10pF 16V
4132-S2441=J51 PCN6-10PA-2.5DS | Connector
T81-5789 Svoonge




TR4132/4132N
FREQ. DISPLAY (Board $G231-01)
LEVEL DISPLAY (Board $G231-02)

Parts No. Stock No. Description
4132=8Z231=D11 TLR314 Diode Light Emitting
n =D12
thru TLR313 Diode Light Emitting
" D14
4132-8Z231=J53 1=163740-9 Connector




TR4132/4132N
CAL.OSC.SECTION (Board SF145)

Parts No. ‘Stock No. Description
4132-SF145<31 2502026 Transistor SI NPXN

" D3 15953 Diode SI

" D4 15953 Diode SI

" <R} R25 10KQJ R: FXD CAR 10kQ *5% 1/4v

m  -R12 | R25 2%QJ R: FXD CAR 22kQ 5% 1/4¥

n  -R13 R25 10KQJ R: FXD CAR 10kQ 5% 1/4u

" R4 R25 1.5KQJ R: FXD CAR 1.5kQ +5% 1/4W

" -R15 R25 180Qy R: FXD CAR 180Q *5% 1/4W

" .R16 3321H=1=501 R: VAR CERMET 500Q +20% 1,2W

" R17 R25 56QJ R: FXD CAR 56Q =5% 1/4W (for 7a4132)

n  -R18 R25 75QJ R: FXD CAR 75Q 254 1/4W (ror TRa1328)

n g26 | DM10C020D5 C: FXD DIPPED MICA 2pF +0.5pF
500V

" =C27 DM 10C150K5 C: FXD DIPFED ¥ICA 15pF =10%
5007

n  -c28 DM10C150K5 C: FXD DIPPED MICA 15pF £10%
500V

" 029 DM10D101J3 C: FXD DIPPED MICA 100pF 5%
00V

n ~C30 ES0SJ-YUOS0C C: FXD CER 5pF +0.25% 50V

" =31 35VB10 C: FXD ELECT 10yF 35V

" 032 KFDS14YZB102P50 | C: FXD Feed-through 1000pF 50V

LI ¥ LOTA19 L: FXD Coil *

n 142 CSLO609-47T 1K L: FXD Coil 470uH

O, o3 UG-291,1 Connector 50R BNC (for TR4132)

4132-SF145-J52 BNC~PJ508 Connector 75Q BNC (for TR4132N)




TR4132 74132N
RF.BLOCK (Unit MEP-262)

Parts No. Stock No. Description
MEK~0165=0133=6 Cavity Cover
MEK=0171=0172-4 Center Conductor
MIB=0462-0133=7 RF Cover
8X052 1st. MIXER
SX053 2nd . MIXER

MFK-0198-0172-"7
MEK-0164-0124-9

Center Conductnr S
RF. Block




TR4132/4132N
1st. MIXER SECTION (Board $X052)

Parts No. Stock No. Description
4132-SX052-D1 15597 Diode SI Schottky
" D2 15597 Diode SI Schottky
" ~R6 THP=007-2 R: FXD PAD TAKEDA SPEC
" ~R7 RD25S 22QJ R:. FXD CAR 220 +5% 1/4W
"  _R8 RD25S 220J R: FXD CAR 220 +5% 1/4W
" -R9 RD12S 220F R: FXD CAR 229 +5% 1/8W
" ~-R13 RD12S 15067 R: FXD CAR 1500 +5% 1/e%
" -C10 DM10D220J5 C: FXD DIPPED MICA 22pF +5% 500V
" =J11 50-645-4526-89 Connector
4132=-S%052-J 12 50=-645-4526-89 Connector
MCT=160 Cable




TR4132/4132N
2nd. MIXER SECTION (Board SX053)

‘Parts No. Stock No. Description
4132=8X053-21 25C1275 Transistor SI NPN
" -22 252026 Transistor SI NPN
" ~Db 13597 Diode SI Schottky
" DT 15597 Dicde SI Schottky
" =R R25 t.2XKQJ - R: FXD CAR 1.2kQ +5% 1/4W
" =R12 R25 10KQJ R: FXD CAR 10kQ =54 1/4W
" <R13 R25 10KQJ R: FXD CAR 10kQ =55 1/4W
m -R14 R25 4.TKQJ R: FXD CAR 4.7k9 5% 1/4W
" =R15 R25 10KQJ R: FXD CAR 10KQ +5% 1,/4H
" -R16 R25 150Q7 R: FXD CAR 150R *5% 1/4¥
n  .R17 R25 580Q7 R: FXD CAR 680Q =54 1/4w
" -R18 R25 10QJ R: FXD CAR 10Q *5% 1/4W
n 026 BLMIH 472KA C: FXD BL 4700pF 50V
27 M 10C 030D5 C: FXD DIPPED MICA 3pF *0.5%
500V _
" C28 FD76F1H104Z C: FXD CER {1uF+80, -20% 50V
" .29 0.001UF SOWV C: FXD CER 0.0014F 480, =20% 50V
n £330 0.001UF S0WV C: FXD CER 0.001uF 480, -20% 50V
n 031 25710 ¢: FXD ELECT 10pF 25V
" 032 KFD51AYZB102P50V | C: FXD Feel-through 1000pF 50V
LIS ¥. % LR=1 L: FXD Coil
n o142 CSLO609=-47 1K L: FXD Coil 470uH
4132-SX053-J46 UM-QR=-1 Connector




TR4132/4132N
DC CUT SECTION (MEP-264)

Parts No. Stock No. Description
4132-MEP264-C1 C65AF2A104Z C: PXD CER O.1uF +80, —-20% 100V
" -R2 CHR=-2-2407 R: FXD CHIP 24Q (for TR4132KN)
" <J6 50-645~4526-89 Connector
" =7 UG-584,/U Connector 507 N Type (for TR4132)
4132-MEP264-J8 BNC-R601 Connector 750 BNC Type (for TR4132K)

MEX=0170=0122-7
¥EX-0172=0122=3
MIB=0461-0132=3

DC Cut Block Case A (for TR4132)
DC Cut Block Case B (for TR4132N)
DC Cut Block Cover




TR4132/4132N
1dB STEP ATT. (MEP-263)

Parts No. Stock No. Description
4132-1EP26 3=k 1 ,

thru| CRB1/4FX-1KQ R: FXD Metal FLM 1xQ =1 1/4%

n -R3

" -R4 .
thru| R25 100QJ R: FXD CAR 100Q 5% 1/4W

" -R15

" -R16 :

- thruf K25 68QJ : R: FXD CAR 68Q 5% 1/4¥W

" -R27

" -R28 | R25 560QJ k: FXD CAR 560Q =57 1/4%

" -R29
thru| R25 5.1KQJ R: FXD CAR 5.1kQ 5% 1/4W

" -RY

" -R40 | R25 10KQJ R: FXD CAR 10kQ =5% 1/4W

" =SW51| YSNH-165A Rotary Switch

4132HEP26 3753 | UM-QLP-1.5(01) | Comnmector

MNB-0459-0 102-8 Shield Cover

8—-38



TR4132 74132N
HIGH VOLTAGE SECTION (MEP-265)

Parts No. Stock No. Description

4132-3EP265-Q 1 2501826(0) Transistor SI NPY Selected

" D11 15953 Diode SI

" D12

thru; ED-7TV1 Diode SI

" -D15

n -D16 1N989A Dicde Zener

" =R21 | R25 6.8KQJ R: FXD CAR 6.8kQ =57 1/4w

" -R22 | R25 120QJ R: FXD CAR 120Q =5% 1/4W

" -R23 | R25 108J R: FXD CAR 10Q *5% 1/4W

" -R24 | R1/2 3XKQJ %: FXD CAR 33%kQ 257 1/2w

" -R25 | RH-2HVS-26MQS R: FXD Metal Grazed 36MQ 257 2w

" -R26 | R1/2 220KQY R: FXD CAR 220kQ +5% 1/2W

" -R27 | R1/2 220KQ7 R: FXD CAR 220kQ =5% 1/2W

" —R28 | R1,2 2ZW R: FXD CAR 22kQ =55 1/2W

" -R29 | R1/2 1MQJ R: FXD CAR 1MQ 25% 1,/2M

" -R30 RH-2HVS-10MQJ R: FXD Metal Graged 10MQ 5% 2W

" -R31 | R1/2 27K R: FXD CAR 27kQ 251 1,2%

" ~R32 | R1/2 2.2MQJ R: FXD CAR 2.2MQ =5 1/2u

" =C41 4418100 3-154K C: FXD Polyester FLK O.15uF 210%

100V

n =C42 | 0.1UP 50WV C: FXD CER O.1uF +80, -20% 50V

n ~C43 0.1UF 50WV G: FXD CER O.1uF 480, =-20% 50V

" =C44 S50VB33 C: FXD ELECT 33uF 50V

" =C45 0.01UF SO0WV C: FXD CER 0.01uF +80, =-20% SO0V

" =C46 .

thrul DD3160=352E~ ¢: FXD CER 1500pF 3V
" =53 152P XV
" —C54 | DD%2502682P2KV02| C: FXD CER 6800pF 2kV

4132-4EP265-TFT1

LTP-0001964

KIB-0456=0164=1
MIB-0457-0164=9
MIB-0460-0103-7
NG-79C

MSE=0079=0133=1

High Voltage Transformer

High Voltage Block Cage

High Voltage Block Case Cover
High Voltage Transformer Holder
Grommet

Name Plate




TR4132/4132N

CABLE
Parts No. Stack No. Desecription -
4132-CBL~Ca 1 KCa-25A-12 Cable (DC CUT to R¥ ATT.)
" _La2 KCA-254-14 Cavle (R¥ ATT. to RF BLOCK)
4132-CBL-Ca3} KCA-254-13 fable (YTn. 03C. to RF BLOCK)




TR4132/ TR4132N
Assembly Designations

Fig.NO. ' Stock.NO Description ég* q;u
!
SKO30-01 IF FILTER 1 o}
SKO30-02 IF FILTER to |1
PH209 LOG. AMP. 4 1
P70 RAMP.& YIG DRIVER 1 1
SG210 CRT DRIVER 1 L]
MEZP-273% TUKING BLOCK 1 1
MZP-262 RF. BLOCK 1 1
TSL-40B5=-2 RF, ATT. 1 1
MEP-158 YIG. 03C. 1 i
SF145-01 CalL. OSC. 1 0
SF145-02 CaAL. 03C. 0] 1
MEP-264-01 bC CUT 1 0]
lEP=264-02 ¢ CUT g 1
MEP-263% 1dB STEP ATT. 1
MEP-265. HIGH VOLTAGE 1 1
S5Z2441-01,8G231-01 FREQ.& LEVEL DISPLAY 1 1
57441-02,5G231-02 FRE(Q.& LIVEL DISPLAY 1 1
XCa-25 Cable, YIG to RF. BLOCK 1 1




TR4132 ,74132N

Mechanical Parts List (FRONT)

ig. & .‘5" :5?
Stock No. Description r/ox
NDEX No &/ &
8-1 1 | MPX-14992A-1 KNOB, DISPERSION/DIV. 2| 2
2 | MKS-14527B0013B PLATE, B.W. {Hz) 6dB 1 1
3 | MKS-14527B002B PLATE, IF GAIN (14B step) 1 1
4 | MBZ-15138a-1 PIN, fixed 2| 2
5 | MPX-11178A-1 SPACER, nylon 2 2
6 | MMX-159144-1 KNOB, B.W. and IF GAIN
(10dB step) 2 2
7 | MME-10649A=1 KNOB, TUNING 1 1
MMX-10480A-1 KNOB, TUNING-FINE 1 1
9 | KNS-109324-1 PLATE, FINE 1 1
10 | MMX-104834-1 KNOB, RF ATT. 1 1
11 | MMX-122234-1 KNOB, MANU. SCAN, SCAN TIME 1 1
12 | YEE-000080-1 BUSHING | 1 1
13 | MMX-10464A-1 XNOB, FOCUS, INTENSITY 2| 2
14 | MN5-12367A=1 PLATE, FOCUS, INTENSITY 2| 2
15 | MPS-14586A001A-1 FILTER, CRT 1 1
16 | MMX=-102584-1 HOOD, CRT 1 1




TR4132 .“4132N
Mechanical Parts List (FRONT CHASSIS)

Fig. & - - :ﬁ?
. L z
LNDEX No Stock No. Description é’? »
/
8-2 1 |MPX-1499%A-1 FILTER, A (Frequency display) | 1 1
8-3  2|MBS-144284001A-1 PANEL, front 1 0
MBS-14429A001A-1 ~ |PANEL, front 0 1
3 [MBJ=-13881A-1 PLATE, sub-panel 1 0
MBJ-13884A-1 ~ |PLATE, sub-panel 0 1
4 |MPX~111814-1 CAP, power switch 1 1
5 |[MKX~149264A-1 SHAFT, power switch 1 1
6 |MKJ~142854-1 HOLDER, CRT 2
7 |MPX-14994A-1 FILTZR, B {Reference level
: display) 1 1
8 |MBN-14317A-1 COVER, shield (1aB STEP ATT.) | 1 1
9 IMCC-154254=1 R.FRAME 2 2
10 | MKE-10648A=-1 KNOB, CAL. 1 0
11 [MKJ-108464-1 HOLDER, VR (R26) 1 0
12 | YEE-000153-1 SHEET METAL NUT 8 | 8




Mechanical Parts List (REAR CHASSIS)

TR4132/4132N

. 8/ &
N§;§.N§. Stock No. Description é?fr Q;;)
A
8-4 1 | MBS-14425A0014-1 PANEL, rear 1 1
2 | MEA-13361A-1 HEAT SINK, IC 1 1
3 | MMX-10509A-1 FOOT 4 | 4
4 | JTT-AAQ10EXO1-1 LuG 2 2
5 | JTT=-AAOOSEXO1-1 LUG 2| 2
6 | JTF-AEQO1EX(Q2-1 LUG, teflon T 7
T | JTE=AGOO1EXO1-1 UG, ground 1 1
8 | MKN-120434-1 SPACER 2| 2
G | MKX-149264-~1 SHAFT, power switch | 1
10 | MBZ-151564-1 COVER, transformer 1 1
11 | MBZ-151404-1 HOLDER, transformer 1 1
12 | MBJ-138694-1 HOLDER, capacitor | 1




TR4132/4132N
Mechanical Parts List (BOTTOM CHASSIS)

ig. & o ks
INDEX N Stock No. Description q;¥ ﬁ?
5/ &
B-5 1 | MBJ-13879A-1 BOARD CASE | 1
2 Not assigned
3 | MHT=-16059A-1 FRAME, right 1 1
4 | MBJ-13873A-1 SUPPORT, chassis A 1 1
5 | MHT-147304-1 FRAME, left 1] 9
6 { MMT-105004-1 HANDLE, carrying 1 1
7 ! MEN-10442A-1 SPACER, handle 2 2
8 | MBJ-13877A-1 SUPPORT, chassis B 1 1
9 | MEJ-141354~1 SUPFPORT 1 1
10 | MKN-12968A~1 SPACER BOLT 4 4
11 | MBS-14426A0014-1 CASE, IF FILTER SECTION 1 1
12 | MBJ-13870A-1 HOUSING, CAL. 1 1
13 | MBI-13875A-1 BRACKET, CRT support 1] 1
14 | MPX-12296A~1 COVER, side 1 1
15 | MPX-12295A~1 COVER, sgide 2 2




TR4132_,74132N
Mechanical Parts List (CABINET)

a =
Fig. & L NI
Stock No. Description >/ =
INDEX N &?;, Y
Ay
8-6 . 1 | MBX=-131514-1 CABINET, bottom 1 1
2 | MMX-105104-1 FOOT 4 4
3 | MBC~-13202A-1 STAND 1 1
4 | MKC-10422A-1 NUT, for handle 4 | 4
5 | YEE-000206-1 FOOT, rubber 4 4
6 | MBX-148294-1 CABINET, top 1 1
7 | MPS-14585A-1 PLATE, VR 1 1
8 | YEE=000386-1 BUSHING, plastic 6 6




Mechanical Parts List (CRT & SHIELD ASSEMBLY)

TR4132 ,/4132N

Fig. & ' : .ﬁ? :_f?
INDEX N Stock No. Description Q{V Q?
A
8-7 1 | MBE-135144-1 CRT BAND, upper 171
2 | MBE-13515A-1 CRT BAND, lower 1 1
3 | MEX-11047A-1 CUSHION, CRT, sponge B 4 | 4
4 | MEX-11046A-1 CUSHION, CRT, sponge A 2| 2
5 | MBE=13516A-1 SHIELD CASE, CRT 1 1
6 | JTF-AEOQ1EX0O2-1 1UG, teflon 1 1
7 | YEE-0007306-1 0 RING, packing 1 1
8 | MBJ-13872A-1 NECK-BAND 1 1
9 | MEX-11048A-1 CUSHION, CRT neck, sponge 1 1
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TR1604
SCHEMATIC SECTION

Parts No. Stock No. Description
ss - IC! LA7815KC IC: Voltage Regulator
M- 1c2 Not assigned
" - 1C3 HLA7B05KC IC: Voltage Regulator
1” - D]
thru KBPC60O2 Diode S1
111 — D3
" - D&
thru SM-1-02 Diode SI
" - D7
"o—- R1
thru RDS0S 22K0J R: FXD CAR 22KQ *5% 1/2W
" - R3
"t - C4|
thru 35T1000 C: FXD ELECT 1000ufF 35V
" _ C3
" - C4 _
thru 25T10 C: FXD ELECT 10uF 25V
" -~ C6
A o TR 0.04TUF 50WV C: FXD CER 0.047uF +80, -20% SOV
"o 012 0. 047UF S0WV C: FXD CER 0.047u4F +80, -20% S0V
" - Ci3 35T1000 C: FXD ELECT 1000uF 35V
"= SI7502 Connector
"= 32 CN7035 Connector
o= J3 Not assigned
"= J4 TOC-1A06030K Connector
"= 35 TOP-23A GND Terminal
"o~ J6 RGKXS-10B Connector
"= 7J7 RGKS-10B Connector
-8 RGKS-5B Connector
ro_ J9 RGKS-5B Connector
"= 110 PCN6-155-2.5E Connector
o= J11 S17501 Connector
"o- J12 PCN6-155-2.5E Connector
" - FHt FHOO3 Fuse Holder
S5 - Fi EAWKOD.Z2A Fuse




TR1604

SCHEMATIC SECTION

Parts No. Stock No. Description
8S T1  TP-1079A Power Transformer
w = C7 0.047UF S0WV C: FXD CER 0,047uF +80, -20% SOV
w - C8 0.047UF 50WV C: FXD CER 0.047uF +80, -20% 50V
" co Not assigned
" C10 Not agsigned
" IC4 CP3611 IC: DC/DC Converter
" Qi 2sD82 Transistor SI NPN
" D8 W2-130 Zener Diode
» - R4 RD25S 1.5KQJ R: FXD CAR 1.5kQ +5% 1/4VW




TR1604
DIGITAL MEMORY

PMO74-1/11
Parts No. Stock No. Description
PMO74 - ICAZ SN74LS00N IC: Quadruple 2-Input NAND Gate

Low Power

"~ ICA3 ' Not assigned

" — ICA4 HD7493AP IC: 4-Bit Binary Counter

" - ICAS SN74LS157N IC: Quad 2-to-1-Line Data
Selector/Multiplexer
Low Power

" - ICAb TMMZ2114AP-15 IC: 1XKW X 4Bit static RAM

"=~ ICA7 TMM2114AP-15 IC: 1KW X 4Bit static RAM

" - ICaA8 Not assigned

" - ICB2 SN74LS04N IC: Hex Inverter Low Power

Y - ICB3 HD7493AP IC: 4-Bit Binary Counter

" - ICB4 SK74LS157N IC: Quad 2-to-1-Line Data
Selector/Multiplexer
Low Power

" - ICBS SN74LS157N IC: Quad 2-to-i-Line Data
Selector/Multiplexer
Low Power

"' -~ ICB6 T¥M2114AP-15 IC: 1KW X 4Bit static RAM

" - ICER? TMM21144AP-15 IC: 1KW X 4Bit static RAM

A (6 SN74LS08N IC: Quadruple 2-Input AND Gate
Low Power

*  ~ ICC2 SN74LS04N IC: Hex Inverter Low Power

" - ICC3 HD7493AP IC: 4-Bit Binary Counter

" - ICC4 SN74LS0OON IC: Quadruple 2-Input NAND Gate
Low Power

" - ICCS SN74LS73K IC: Dual J-K Master-Slave
Flip-Flop Low Power

" - ICCé SN74LS125K IC: Quadruple Bus Buffer Gaté
with Three-state Output
Low Power

"= 1ce7 SN74LS125KN I1C: Quadruple Bus Buffer Gate
with Three-state Qutput
Low Power

" - ICCY AM2502DC IC: 8-Bit analog to Figital

. Conversion control
" = ICC10 AM1408L8 IC: D/A Converter
PMO74 - ICD1 HD7493AP IC: 4-Bit Binary Counter




TR1604

DIGITAL MEMORY

PM074-2/11
Parts No. Stock No. Description
PMO74 - 1CD2 SN74LS04N IC: Hex Inverter Low Power

" - ICD3 SN74LS73N IC: Dual J-K Master-5Slave
Flip~Flop Low Power

" -~ ICD4 SN74LS73N I1C: Dual J-K Master-Slave
Flip-Flop Low Power

" - ICD5 HD7406F 1C: Hex Inverter Buffer/Driver

" - ICD6 SN74LS175N IC: Quad D-Type Flip-Flop
Low Power

" - 1CD7 SN74LS174N IC: Hex D-Type Flip-Flop
Low Power

" - ICD8 AM1408L8 I1C: D/A Converter

" - ICE1 SN74LS20N IC: Dual 4-Input NAND Gate
Low Power

" - ICE2 SN74LS20N IC: Dual 4-Input NAND Gate
Low Power

" - ICE3 HD7493AP IC: 4-Bit Binary Counter

" - ICE4 SN74LS174N 1C: Hex D-Type Flip-Flop
Low Power

" - ICE5 SN74LS175N IC: Quad D-Type Flip-Flop
Low Power

" - ICE6 AD561JD IC: DA Converter

" - ICF1 SN74LS10N IC: Triple 3-Input NAND Gate
Low Power

" - ICF2 SN74LS04N IC: Hex Inverter Low Power

" -~ ICF3 SN74LS73N I1C: Dual J-K Master-Slave
Flip-Flop Low Power

" - ICF4 HD7493AP iC: 4-Bit Binary Counter

" - ICF5 SN74LS73N 1C: Dual J-K Master-Slave
Low Power

Not i

" ICHS ot assigned

* -~ ICH2 HD7406P IC: Hex Inverter

" -~ ICH3 SN74LS04N IC: Hex Inverter Low Power

" - ICH4 SN74LS0OO0ON I1C: Quadruple 2-Input NAND Gate
Low Power

" - ICH5 SN74L573N 1C: Dual J-K Master-Slave
Low Power

PMO7E ~ ICK1 Not assigned




TR1604

DIGITAL MEMORY

PM074-3/11
Parts No. Stock No. Description
PMO74 - ICK2 ¥3¢ nsoimed
" - ICK3 Net assimed
" -~ ICK4 SN74LS132N I1C: Quadruple 2-Input Positive
NAND Schmitt Trigger
"= 1C51 LM311H IC: Voltage Comparator
" - 1IC52
thru LM301AH IC: Operational Amplifier
" - IC55
" - 1IC56 LM318H IC: Operational Amplifier
"= IC57 ILM318H IC: Operational Amplifier
" - 1IC58 LMo IC: Operational Amplifier
" - 1IC59 LF356H TC: Junction FuT THFUT Tvre
Operationel fmplifier’
"~ 1C60 LM311H IC: Voltage Compardtor -
"= 1IC61
thru LF356H 722 Tunetion WET INPUT Twvpe
"o~ IC63 Operstion»l Amplifier
" - IC64 HA-2525-5 IC: Poersticnal Amvlifier
" - IC65 LM301AH IC: Operational Amplifier
" - IC66 LM301AH IC: Operational Amplifier
" - 1C67 LF356H IC: Junction FET TNPUT Type
OCperational Amplifier
"o- Q81 25C1834 Transistor SI NPN
- Q82 25C1834 Transistor SI NPN
" - Q83 Not assigned
n -— Q8£§
thru 25A603H Transistor SI PNP
" —_ Q86
"- Q87 2N4393 FET Junction N-Channel
11 — Q88 !
thru 2SA603H Transistor S1 PNP |
"— Q91
"o~ Q92 2ZN4393 FET Junction N-Channel
"~ Q93 25K304(R)-T¥ FET Junction N-Channel
- Q95 2SK30A(R)-TM ¥ET Junction N-Channel
"= Q95 2N4353 FET Junction N-Channel
"~ Q%6 2N&393 FET Junction N-Channel
F¥O74 - Q97 2SK30A(R)-TM FET Junction N-Channel




TR1604

DIGITAL MEMORY

PMO74-4/11
Parts No. Stock No. Description
PMO74 - D106 Not assigned
" - D107 Not assigned
" - D108 15597 Diode SI
" - D109 15597 Diode SI
" - DH10 15953 Diode S1
" = D111 18953 Diode SI
" - D112 182192 Diode 81
" - D113 15953 Diode S1
" - D114 15953 Diode SI
" - D115 Not assigned
" - D116 Not assigned
" - D117 15953 Diode SI
" - D118 158953 Diode SI
" - D119 LD-1 Diode SI
" - D120 15953 Diode SI
" - D121
thru Not assigned
" - D123
Yoo~ D124 WZ-100 Diode S1
" - R131 RD255 1.5KQJ R: FXD CAR 1.5KQ *57 1/4%
"' - R132 RD258 27KQJ R: FXD CAR 27KQ 357 t/4W
" = R133 RD255 27KQ] R: FXD CAR 27KQ 257 1/4W
" - R134 RD25S 15KQJ R: FXD CAR 15KQ 57 1/4W
" - R135 RD25S8 1KQJ R: FXD CAR 1KQ 257 1/4W
" - R136 RD25S 33KQJ R: FXD CAR 33KQ #57 1/4W
" - R137 Not assigned
" -~ R138 Not assigned
" - R139 RD25S 1KQJ R: FXD CAR 1KQ #5357 1/4W
" - R140 RD255 tKQJ R: FXD CAR 1KQ #57 1/4W-
" - R141 RD255 100QJ R: FXD CAR 1000 57 /4w
" - R142 Not mssigned
- R143 RD25S 1KQJ R: FXD CAR 1KQ #57 1/4W
" - R144 RD255 1KQJ R: FXD CAR 1k +5% 1/4v
" = R145 Not assigned
PMOT7A - R146 RD258 10KQJ R: FXD CAR 10KQ #57 1/4W




TR1604
DIGITAL MEMORY

PM074-5/11

Parts No. Stock No. Description
PMO74 - R147 RD25S 10KQRJ R: FXD CAR 10KQ 57 1/4W

" - R148 RD25S 1KQJ R: FXD CAR 1KQ #5% 1/4W

" - R149 RD258 220RJ R: FXD CAR 2200 #57 1/4W

" -~ R150 RD25S 1000J R: FXD CAR 100Q #57 1/4W

" - RI51 RD25S 100RJ R: FXD CAR 100Q *57 1/4W

" - R152 RD25S 1KQJ R: FXD CAR 1KQ #57 1/4W

" - R153 RD25S 1KQJ R: FXD CAR 1KQ #57 1/4VW

" -~ R154 RD25S 3.3KQJ R: FXD CAR 3.3KQ =57 1/4W

"~ R155 RD25S 4.7KQJ R: FXD CAR &4.7KQ *5% 1/4W

"~ R156 RD25S 10KQJ R: FXD CAR 10KQ #5% 1/4W

" - R157 SN14K2E22KQF R: FXD Metal FLM 22KQ #1Z 1/4W

" -~ R158 SN14K2E82KQF R: FXD Metal FLM 82KQ 17 1/4W

" - R159

thru SN14K2E10KQF R: FXD Metal FLM 10KQ +17 1/4W

"~ R161

" - R162 SN14K2E4 , 7KQF R: FXD Metal FLM 4.7KQ 1% 1/4W

" - R163 Not mssigned

" - R164 SN14K2E 3.3KQF R: FXD Metal FLM 3.3KQ *1Z 1/4W

" - R165 SN14K2E4 . 7KQF R: FXD Metal FLM 4.7KQ 17 1/4W

"~ R166 SN14K2E 1KQF R: FXD Metal FLM 1K@ #17 1/4W

" - R167 . Not assigned

" - R168 SN14K2E 4.7KQF R: FXD Metal FLM 4.7KQ 12 1/4W

" - R169 SN14K2E 1KQF R: FXD Metal FLM 1KQ #17 1/4W

" - R170 SN14K2E 2KQF R: FXD Metal FLM 2KQ #1Z 1/4W

" - Ri71 SN14K2E 2KQF R: FXD Metal FLM 2KQ +17 1/4W

" - R172 RD25S 1.5KQJ R: FXD CAR 1.5KQ #57% 1/4W

" - R173 RD25S 10KQJ R: FXD CAR 10KQ *57 1/4W

" - R174 RD255 6.8KGJ R: FXD CAR 6.8KQ 57 1/4W

" - R175 RD25S 4708J R: FXD CAR 4700 %57 1/4W

" - R176 RD25S 680QJ R: FXD CAR 680Q *57 1/4W

" - R177 RD25S 1.8KQJ R: FXD CAR 1.8Kp 5% 1/4W

" - R178 SN14K2E 100KQF R: FXD Metal FLM 100KQ #1Z 1/4W

" - R179 SN14K2E 4.7KQF R: FXD Metal FLM 4.7KQ 17 1/4W
PMO74 - R180 SN14K2E 4,7KGF R: FXD Metal FLM 4.7KQ *17 1/4W




TR1604

DIGITAL MEMORY

PMO74-6/11
Parts No. Stock No. Description .
PMO74 - R181 RD25S 51RJ R: FXD CAR 51Q 5% 1/4W
" - R182 SN14k2E 2.2KQF R: FXD Metal FLM 2.2KQ 1% 1/4W
" - R183 Not assigned
" - R184 SN14K2E 2.7KQF R: FXD Metal FLM 2.7KQ #17 1/4W
' - R185 Not assigned
" - R186 SN14K2E 3.3RQF | R: FXD Metal FLM 3.3KQ #17 1/4W
" - R187 SN14K2E 4 .7KQF R: FXD Metal FLM 4.7KQ #17 1/4W
" - R188 SN14K2E 1KQF R: FXD Metal FLM 1KQ +1% 1/4W
" - R189 SN14K2E 4.7KQF R: FXD Metal FLM &4.7KQ =17 1/4W
" - R190 RD25S 680RJ R: FXD CAR 6802 5% 1/4W
" - R19% SN14K2E 3.9KQF R: FXD Metal FLM 3.9KQ *17% 1/4W
" - R192 SN14K2E &4.7KQF R: FXD Metal FLM 4.7KR +17 1/4W
" - R193 SN14K2E &.7KQF R: FXD Metal FLM &4.7KQ 17 1/4W
" - R194 ‘ Not assigned .
"~ R195 SN14K2E 10KQF R: FXD Metal FLM 10KQ #1% 1/4W
" - R196 RD25S 51QJ R: FXD CAR 51Q 357 1/4W
' - R197
thru SW14K2E ZKQF R: FXD Metal FLM 2KQ #1Z 1/4W
' - R199 -
" - R200 SN14K2E 1KQF R: FXD Metal FLM 1KQ *1% 1/4W
" - R201 RD25S 1KQF R: FXD CAR 1K@ *57 1/4W
" -~ R202 SN1£K2E 2.2KQF R: FXD Metal FLM 2.2KQ #17 1/4W
" - R203 RD25S 1.5KRJ R: FXD CAR 1.5KQ +57 1/4W
"~ R204 RD25S 10KQJ R: FXD CAR 10KQ 5% 1/4W
"~ R205 RD25S 6.8KRJ R: FXD CAR 6.8KQ 257 1/4W
" -~ R206 RD25S 4700 R: FXD CAR 470Q #57 1/4W i
" - R207 RD25S 6806 R: FXD CAR 680Q $57 1/4W }
" - R208 RD25S 1.8KRJ R: FXD CAR 1.8KQ #5%7 1/4W i
"~ R209 RD25S 1.5KQJ R: FXD CAR 1.5KQ *57 1/4W |
" - R210 RD25S 10KQJ R: FXD CAR 10KQ *57 1/4W E
" - R211 RD25S 6.8KQJ R: FXD CAR 6.8KQ 57 1/4W %
" - R212 RD25S 750RJ R: FXD CAR 7508 5% 1/4W |
" - R213 RD25S 680QJ R: FXD CAR 680Q *57 1/4W ;
"o~ R214 RD25S 1.8KAJ R: FXD CAR 1.8KQ 5% 1/4W i
PMO74 - R215 Not assigned 1




TR1604
DIGITAL MEMORY

PM074-7/11

Parts No. Stock No. Description

PMN74 - R216 SN14K2E 15KQF R: FXD Metal FLM 57 1/4W
" - R217 SN14K2E 1KQF R: FXD Metal FLM 1KQ 17 1/4W
" - R218 RD25S 510J R: FXD CAR 510 #5% 1/4W
" - R219 SN14K2E 2KQF R: FXD Metal FLM 2KQ *17 1/4W
" - R220 RD25S 10083 R: FXD CAR 100Q *57 1/4W
"~ R221 SN14K2E 15KQF R: FXD Metal FLM 15KQ 1% 1/4W
"o - R222 - SN14K2E 2.2KQF R: FXD Metal FLM 2.2KQ 1% 1/4W
" _ R223 SN14K2E 4. 7KGF R: FXD Metal FLM 4.7KQ $1% 1/4W
" -~ R224 SN14K2E 4 .7KQF R: FXD Metal FLM 4.7KQ 17 1/4W
" - R225 SN14K2E 10KQF R: FXD Metal FLM 10KQ #17 1/4W
" - R226 SN14K2E 10KQF R: FXD Metal FLM 10KQ 217 1/4W
" - R227 SN14K2E 1KQF R: FXD Metal FLM 1KQ *17 1/4W
" -~ R228 Not assigned
"~ R229 SN14K2E 1KQF R: FXD Metal FLM 1KQ 17 1/4W
" - R230 SN14K2E 10KQF R: FXD Metal FLM 10K@ 17 1/4W
" - R231 RD25S 1.5KRJ R: FXD CAR 1.5KQ 57 1/4W
" - R232 RD25S 1KQJ R: FXD CAR 1KQ 57 1/4W
" - R233 SN14K2E &4 .7KQF R:.FXD Metal FLM 4.7KQ #17 1/4W
" - R234 SN14K2E 4.7KQF R: FXD Metal FLM 4.7KQ #17 1/4W
" - R235 SN14K2E 2.2KQF R: FXD Metal FLM 2.2KQ 1% 1/4W
" - R236 SN14K2E 470QF R: FXD Metal FLM 470Q 217 1/4W
" - R237 _

thru Not asslgned
" - R240
M - R241 X13S 2KQ R: VAR WW ZKZ
" - R242 X135 2K& R: VAR WW 2K
" - R243 X138 5K& R: VAR WW 5KC
" - R244 X138 1KC R: VAR WW 1KC
M - R245 X6T 2KL R: VAR WW 2K&
"~ R246 X6T 1KC R: VAR WW 1KQ
" - R247 X6T 2K0 R: VAR WW 2K&
" - R248 X6T 5K& R: VAR WW 5KG
" - R249
thru RD25S 220QJ R: FXD CAR 220Q #57 1/4W
PMO74A - R251




TR1604

DIGITAL MEMORY

PM074-8/11
Parts No. Stock No. Description .
PMO74 - R252
thru RD25S 1.8KRJ R: FXD CAR 1.8KQ 357 1/4W
" - R254
" - (255 33PF 50WV C: FXD CER 33pF #10% 50V
" - (256 0.01UF 50wV C: FXD CER 0.01uF +80,-20%7 50V
" - 257 0.01UF 50wV C: FXD CER 0.01pF +80,-20% SOV
" - C258 Not assigned
" - €259 33PF 50WV C: FXD CER 33pF #10% 50V
" - 260 111M2502-106M C: FXD ELECT TANTAL 10uF *+20F% 25
" - C261 111M2502-106M C: FXD ELECT TANTAL 10uF +20% 25V
" - 262
thru 0.01UF 50WV C: FXD CER O.01uF +80,-20% 50V
"~ C266 '
" - €267 33PF 50WV C: FXD CER 33pF 10% 50V
" - C268 0.01UF 50WV C: FXD CER 0.01uF +80,-207 50V
" - (269 0.01UF 50wV C: FXD CER 0.01uF +80,-20% 50V
"o— 0270 33pF 50WV C: FXD CER 33pF +10% 50V
"o- 271 111M2502-106M C: FXD ELECT TANTAL 10uF %207
25V
"o- 272 111M2502-106M C: FXD ELECT TANTAL 10uF #20%
25V
" - G273 0.01UF 50WV C: FXD CER 0.01uF +80,-20% 50V
" - 274 4L7PF 50WV C: FXD CER 47pF 107 50V
" - €275
thru 0.01UF 50WV C: FXD CER 0.01uF +80,-20% 50V
- 277
" - C278 27FF SQVWY C: FXD CER 27pF +10% S0V
"~ €279 DM10D101J3 C: FXD DIPPED MICA 100pF 257 ‘
300V
" - (280 |
thru 0.01UF 50wV C: FXD CER 0.01uF +80,-207 50V
"o~ 282
" - 283 DM15D 10233 C: FXD DIPPED MICA 1000pF 5%
300V
"o- 284 DM15D 10233 C: FXD DIPPED MICA 1000pF 57
: 300V
" - (285
thru 0.01UF 50WV C: FXD CERO.O1uF +80,-207 50V
PMO74 - C288 .




TR1604
DIGITAL MEMORY

PM074-9/11
Parts No.' Stock No. Description
PMO74 - C289 PM15D39135 C: FXD DIPPED MICA 390pF 57 500V
" - €290 ECV1ZW70X32 C: VAR CER 70pF
" - €291 DM10D221J3 C: FXD DIPPED MICA 220pF %57 3009
"o~ 292 DM10D101J3 C: FXD DIPPED MICA 220pF #57 300V
"o- €293 111M2502-106M C: FXD ELECT TANTAL 10uF #20% 25V
" - 0294 111M2502-106M C: FXD ELECT TANTAL 10uF +207 25V
" - €295 0.01UF 50WV C: FXD CER 0.01uF +80,-20% 50V
" - 296 33PF 50WV C: FXD CER 33pF #10% 50V
" - €297 0.01UF 50WV C: FXD CER 0.01uF +80,-20% 50V
" - (298 0.01UF 50WV C: FXD CER 0.01uF +80,-207 50V
" - €299 111M2502-106M C: FXD ELECT TANTAL 10uF #207
25V :
" - C300 DM15D102J3 C: FXD DIPPED MICA 1000pF *57
300V
" - €303 111M2502-106M C: FXD ELECT TANTAL 10uF *207
25V
" - €302 111M2502~106M C: FXD ELECT TANTAL 10uF *20%
25V
"~ €303 0.01UF 50wV C: FXD CER 0.01uF +86,-20% 50V
" - C304 47PF 50WV C: FXD CER 47pF 2107 50V
" - C305 0.01UF 50WV C: FXD CER 0.01uF +80,-20% 50V
" - €306 0.01UF 50WV C: FXD CER 0.01uF +80,-207 50V
" - €307
thru DM15D102J3 C: FXD DIPPED MICA 1000pF #5%
" - €309 300V
® - €310
thru 0.01UF 50wV C: FXD CER 0.01uF +80,-20% 50V
"o- €317
" - C318 33PF 50UV C: FXD CER 33pF #10% 50V
"- €319 0.01UF 50WV C: FXD CER 0.01uF +80,-207 50V
"~ €320 33PF 50WV C: FXD CER 33pF *10% 50V
" - £321 0.01UF 50WV C: FXD CER 0.01uF +80,-207 50V
PMO74 - C322 0.01UF 50WV C: FXD CER 0.01uF +80,-~207 50V




DIGITAL MEMORY

TR1604

PMO0O74-10/11

Parts No. Stock No. Description
PMO74 - C323 Not assigned
thru
PMO74 - C326
" - (327 DM15D471J3 C: FXD DIPPED MICA 470pF +5% 300V
" - 328 441N1003-473K C: FXD Mylar 0.047uF +10% 100V
" - C329
thru 0.01UF 50WV C: FXD CER 0.01uF +80,-207 50V
" - (333 ,
" - €334 0.0022UF 50WV C: FXD CER 0.0022uF +80,-20% 50V
" - €335 0.001UF S50WV C: FXD CER 0.001uF +80,-207 50V
" - 336 DM10C200K5 C: FXD DIPPED MICA 20pF =107 500V
"= €337 DM10D221J3 C: FXD DIPPED MICA 220pF *57 300V
" - C338 111M2502-106M C: FXD ELECT TANTAL 10pF +20%7 25V
" - €339 DM10D221J3 C: FXD DIPPED MICA 220pF +57 300V
" - €340 111M2502-106M C: FXD ELECT TANTAL 10uF :207% 25V
" - C341 111M2502-106M C: FXD ELECT TANTAL 10pF *207 25V
" - C342 111M1002-107M C: FXD ELECT TANTAL 100uF #20%
10V
" - C343 111M2502~-106M C: FXD ELECT TANTAL 10uF #207
25V
" - €344 _
thru 0.01UF 50WV C: FXD CER 0.01uF +80,-207 50V
" - 366
" - €367
thru DM15D471J3 C: FXD DIPPED MICA 470pF #3%
" - 369 300V
" - €370 33PF 50UV C: FXD CER 33pF #10% 50V
" - L375
thru CSLO609-1ROM L: FXD Coil
" - L377
" - L1378 CSL0609-181K L: FXD Coil 180uH
" - L379 CSLO609-181K L: FXD Coil 180uH
" - X390 Xu-033 Crystal
" - P501 FT-E-15 Teflon Terminal
PMO74 - P502 FP-E=-15 Teflon Terminal




TR1604
DIGITAL MEMORY
PMO74-11/11

Parts No. Stock No. Description

PMO74 - TP1
thru 401-9630 Terminal

" - TP10

" =P A-1106 Connector

" - P2 PCN6B-15P-2.5D5 Connector

" - P3 Not assigned

" - 5385 1PFS-2U470-010-01-00 Switch

" - 5386 1PFS-2U470-010-01-00 Switch
PMO74- D425 150R3 Diode 31
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Appendix—1—3
TR4132/4132N DC CUT SECTION
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TR4132/4132N 1st. MiXER SECTION

) LOCAL INPUT

L Fig. A-5 Locations & Diagrams, SX052 {1st, Mixer Assy)

Lad
o
by
=
«
sy
oo S
> z
Q
-
0
4
o~ N
2
{m
X o
o -
©mE L o
- wn
o R )
T W w
g - - & O
]
<
m =
=
-
o
]
0
[s e
m
%g
Fun
on
o
ST
a a o%
s
>
[
z
o o
o™~
o L
= oo
‘-‘F )
ma fo
©
ma
Y
W
. )
o
4
. o
. i
~7
o
o
1
- . -
= ™~
n
- o
g o
T o
Zz
» .
<t
Z
Q
o

A—1—6



Appendix—1—5

ESOXS
T9T 43N 8 -500-Z1I1S6E0
NOILLD3S H3IXIN "ONZ
NZELY/ZEIPHL
%EwH
573
e [
+ b o . o :
e plTE "y
4 g
=
. mw 10
1
451~ O— i,
40004 %ol
13 - £t
7 1 vy R
I Ay N
ALAYT
L zsoxs
792 43W
NOILD3S
HIXIW iFL
. WOHA
fiaga - .
623 |
o oA %0t “m
1%-] iy Sid -
T La A s
LIS
8z
z0
ul .17
1w
ETRIERFIIGTY " dt
1ndLho oo 22
¢ 1000
4 [35] AL
7y
051
3y

TR4132/4132N 2nd. MIXER SECTION

Cn T e e A

¥

Fig. A-6 Locations & Diagrams, $X053 {2nd Mixer Assy)

A—1—7



Appendix—1—6
TR4132/4132N - IF FILTER SECTION

Fig. A-7 Locations & Diagrams, SK030 (IF FILTER Assy)
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TR4132/4132N 1dB STEP ATT. SECTION

—— SHIELD COVER

- RI6 to R40

Fig. A-8 1dB STEP ATT. External View & Diagram
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TR4132/4132N

LOG. AMP.SECTION 1/2

Fig. A9 Locations & Diagrams, PH209 {LOG, AMP. Assy 1/2)
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TR4132/4132N CRT DRIVER SECTION

Fig. A-12 Locations & Diagrams, §G210 {CRT DRIVER Assy}
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TR4132/4132N D.P.M SECTION

Fig. A-13 Locations & Diagrams, $G231, $Z441 {D.P.M. Assy)
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-TR-4132 /4132N CAL.OSC,SECTION

Fig. A-14 Locations & Diagrams, SF145 (CAL. OSC. Assy)
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TR4132/4132N HIGH VOLTAGE SECTION
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TR1604 DIGITAL MEMORY
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IF Bandwidth
A Spectrum Analyzer uses Band Pass Filter (B.P.F.) in
analyzing individual frequency components which are
composed in an input signal. 3dB bandwidth of a BP.F.
is called an IF Bandwidth. [Fig.a] The characteristic
of a B.P.F. must be considered in appropriate from
depending on the sweep width and sweep speed.
TR4132/4132Nis designed so that settings are auto-
matically selected to the best. Spectrum resolution is
improved as the bandwidth is set narrower in general so
that sometimes the resoiution of a Spectrum Analyzer is
expressed with the narrowest IF Bandwidth. [Fig.b]

¥\

L Y

Fig-b Resolution

Fig-a IF Bandwdth

Fig. A-18 IF B.W. Reference Diagram

Gain Compression

If an input signal is applied in excess of a level, CRT
display does not indicate correct level but shows as if
increase of the input signal level were compressed. This
phenomenon is called Gain Compression and defines
linearity of the input signal range of the Spectrum
Analyzer. Practically used is the range up to the com-
pression of 1dB.

Input Sensitivity

Input Sensitivity is an ability of a Spectrum Analyzer to
detect the smallest signal. It is directly related with the
noise generated in the Spectrum Analyzer ijtself and
depends on the IF Bandwidth being used. Input Sensi-
tivity normally means the Average Noise Level at the
least IF Bandwidth of the Spectrum Analyzer.

Maximum Input Level

It is the maximumn permissible level at RF. input of the
Spectrum Analyzer. Permissible leve] can be changed in
accordance with provision of input attenuator.

Residual FM _
Residual FM is used to mean short time stability of the
local oscillator group built in a Spectrum Analyzer, and
the drifting frequency bandwidth for a unit time is
mentioned in peak to peak. It also indicated the meas-
urement. limit in measuring residual FM for the object
under measurement.

Residual Response

It is to define the degree of level to which the spurious
signal generated in the Spectrum Analyzer is restrained.
It is due to a leakage signal like local oscillator output of

the Spectrum Analyzer, and care is required in the case
of analyzing extremely small input signal.

Quasi Peak Value Measurement

Reception interference noise in radio communications
normally appears in 2 form of impulse. Such an inter
ference energy is objectively evaluated with a value pro-
portional to the quasi peak value. Since it is necessary
to conclude the measurement range and detection time
constant, etc. in measurement evaluation. quasi peak
value is decided to indicate the measurement value. In
accordance with the conclusion, there are JRTC Specifi-
cations in Japan and C.I.S.P.R. Specifications in U.S.A.
ADVANTEST TR4132/4132N Spectrum Analyzer
is the first to have adapted C.I.S.P.R. Specifications.

Frequency Response

This term is generally used to express an amplitude
{frequency) characteristic of a frequency. With a Spec-
trum Analyzer, it means the frequency characteristic
(flatness) of input attenuator and mixer, etc. for respec-
tive input frequency and is indicated in + AdB.

Scan Width
This is to express display range of horizontal axis (fre- .
quency domain) on CRT and includes the following
display modes:

Full Scan: sweeps over the measurement range of the
Spectrum Analyzer.

Dispersion/DIV.: is accurately calibrated frequency
scale. Frequency axis is arbitrarily selected and sweep
is effected from wide band to narrow band.

Zero Scan: does not perform frequency sweep but is
tuned only to the frequency displayed at CRT display
center. In this mode, the horizontal axis is not fre-
quency but represents time axis as set by scan time.

Spurious

Spurious is undesired signal other than objective signal
and is classified in accordance with characteristic of the
signal as follows:

Harmonic Spurious: Specifies level of the harmonic
which is generated in the Spectrum Analyzer (normally
at mixer circuit) when ideal nondistorted signal is ap-
plied to the Analyzer. It also expresses the ability of
harmonic distortiori measurement.

Near-by Spurious: is the small spurious which appears in
the neighbor of the Spectrum on the display when a
pure single spectral signal is applied to a Spectrum
Analyzer.

Nonharmonic Spurious: is called a residual spurious that
is spurious of the frequency inherently generated in the
Spectrum Analyzer.

Noise Sideband

Noise Sideband is an ability commonly used in expres-
sing oscillation purity of an oscillator. With a Spectrum
Analyzer, the noise gengrated in local oscillators and
phase lock loops in particular appears in the neighbor of
the spectrum under measurement and disturbs per-
formance of the Spectrum Analyzer. It is therefore

A—2-1



necessary for such an instrument to specify the noise
sideband of its own to mention the range where noise
sideband of external signals can be analyzed. Typical
specifications adapted to a Spectrum Analyzer are
shown below.

The one specifies the Noise Sideband being —70dB
below the signal peak, 20kHz away from the carrier,
with 1kHz IF Bandwidth. Generally used is an expres-
sion of the energy existing in 2 1Hz bandwidth. [Fig. b}
If the former is expressed in this way of the latter, the
signal in 1Hz bandwidth is about 10 log 1Hz/1kHz that
is about —30dB more lower, bearing in mind —70dB at
1kHz bandwidth. So, the former can be replaced to read
—100dB/Hz, 20kHz away from the carrier with 1kHz
Bandwidth.

8) ) .
I 7048
| A8
\_ L i J %
Analyzer IF Filter —
Characteristic 20xHz
Noise Sideband
Fig. A-19 Noise Sideband Reference Diagram —————

Bandwidth Selectivity

The characteristic of Band Pass Filter is not of a normal
rectangle but is given with an attenuation characteristic
similar to that in a gauss distribution. Consequently, in
the case there are two signals mixed in neighbor, the
smaller signal is hidden in the skirt of the larger one as
shown in Fig. (a) below. It is therefore necessary to
specify the bandwidth at an appropriate area (60dB),
and the ratio of the bandwidths at 3dB and 60dB points
in expressed as Bandwidth Selectivity.

3B

604B

a)Separation of signals  b)Selectivityolf IF Filter
ot different levels.

Fig. A-20 B.W.Selectivity Reference Diagram

Bandwidth Accuracy

It is the accuracy of bandwidth for IF Filter and is
expressed with the deviation to the nominal value at the
point 3dB below the peak. This ability is not necessarily

A—2-2

considered in level measurements for normal continued
signals but in level measurements for noise signals.

Bandwidth Switching Accuracy

Appropriate number if IF Filter is prepared and used by
switching in analyzing a signal into spectrum so as to
obtain best resolution for the scan width. The IF Filter
retains inherent loss individually, and switching to the
other causes an error corresponding to respective loss
even in the case of measuring the same signal. This is
defined as Bandwidth Switchirg Accuracy.

148

1]

/AL Y
/ JL'EAN
L] A \ N

Bangwidth Switching Error

L Fig. A-2%1 B.W. Switching Accuracy Reference Diagram —-

Reference Level Display Accuracy

. Absolute level of the input signal is read with a Spec-

trum Analyzer display in reference to the horizontal top
line of the graticule. The level set to the horizontal top
line is called the reference level. The reference Jevel can
be selected in accordance with the settings of IF GAIN
and Input Attenuator in the display of dBm or dBp.
The absolute accuracy of the display is the reference
level accuracy .
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L— Eig. A-22 REFERENCE LEVEL Reference Diagram ——

V.S.W.R. (Voltage Standing Wave Ratio)

It is a constant to represent impedance matching condi-
tion and is expressed by a ratio of the maximum and
mintmum values among the standing waves which are
composed by travelling waves and reflected waves at the
condition the Spectrum Analyzer is acting as a load to
an ideal nominal impedance source. This is another
expression of reflection coefficient and reflection loss,
which relation is described below.

In the case the signal Eo supplied from the transmitter



side is completely transmitted to the receiver (a Spec-
trum Analyzer) without any impedance loss, the signal
E1 received must be identical to E0. If the signal is not
perfectly transmitted due to mismatching, etc. but there
are reflected wave received again at the level ER, the
reflection coefficient is expressed as follows:

Reflection coefficient m = ER/EQ

The ratio of reflected wave ER to travelling wave EO is
reflection loss which is 20 log ER/EO [dB]
VSW.R.=(E0 + ER}/ (EO — ER). ,

The relationship with reflection coefficient is:
VWWR.=(1+m]}/ (1 - m[)

VSWR. is in a range from 1 to indefinite, and the
matching is better as V.S.W.R. is close to 1.

(Signal under measurement) Spectrum Analyzer

|Transmmerﬁ—- -'-—--]-E-, Recewerl

Traveihng wave reflected wave
Er

Fig. A-23 V.SW.R. Reference Diagram

Spurious Response

It is the harmonic distortion generated in the input
mixer circuit as the input level goes up, as shown in the
figure below. The level range available in nondistortion
depends on fundamental input level and an example
shown in the figure is —70dB for the input level of
—30dBm. In practice, the input attenuator is effectively
used to decrease the signal level to get it appropriate.
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Fig. A-24 Spurious Response Reference Diagram

YI1G-tuned Oscillator

YIG-turned Oscillator was reported by Griffiths in 1946
for the first ume. Ferite in Gamet representing YIG
(Yttrium Iron Garnet) single crystal has an extremely
sharp electro-spin resonance in frequency has a linear
proportional relationship with the impressed DC magne-
tic field over a wide frequency range. It enables wide-
band electronic tuning by varying excitation current of
the magnet which causes a DC magnetic field.

ADVANTEST uses YIG Oscillator for the local oscilla-
tors of its Spectrum Analyzers and TR5200 series Auto-
matic Microwave Frequency Counters.
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Fig. A-26 Level Conversion Table




IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





