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1.1 General

GENERAL INFORMATION
General
TR4120A is a tracking scope having the following performance:

Measurement range: 100Hz to 30MHz

Resolution :+ Max. 10Hz
Input sensitivity: Max. —135d4BV
Dynamic range : B80dB

Furthermore, since TR4120A includes a tracking generator, it directly
reads and analyzes the frequency characteristics in addition to analyzing
the spectrum. Also, connecting an ADVANTEST frequency counter to this
device provides a function to read the frequency on the marker point at an
accuracy specified by the frequency counter.

This tracking generator is operated as a selective amplifier (or tuned
amplifier.) Using this function, some weak signal is selected and
amplified. The ON-AIR signal can be measured at an accuracy specified by
the carrier frequency counter.

1T -1 Nov 11/89



TR4120A
TRACKING SCOPE
INSTRUCTION MANUAL

1.2 Check of Attachments

1.2 Check of Attachments

Upon receipt of this eguipment, run checks thereon as shown below.
(1) Run visual checks against any and all damages or imperfections.

C)'Check the quantity and rating of standard attachments to assure their
conformance with Table 1-1.

Should there be any flaw, or damage, or missing or insufficient part,
contact the nearest dealer or the sales and support offices.

Request to User: When ordering add-on attachments and the like, be good
enough to stipulate the model (or stock No.} concerned.

Table 1 - 1 Standard Attachments

Product name Model Stock No. Q'ty | Remarks
1 | Power cable MP-43B DCB-DD2428x01 1 With adapter
(A01402)
2 | Input cable MO-15 DCB-FF0442 2
3| Allen wrench 3mm - 1
4mm - 1
4 | Slow-blow fuse EAWK-1.25A | DFT-AAIR25A For line voltage
of 100/120V
2
EAWK-0.63A | DFT-AAR63A For line voltage
of 220/240V
5 | Instruction Manual - JTR4120A Japanese
1
- ETR4120A English
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1.3 Storage

1.3 Storage

I1f you do not use this device for the time being, wrap it with vinyl
sheet. Then, put it into the corrugated cardboard to store in the
low-humid place where the package is not exposed to the direct rays of
sun. The temperature condition should range from =259C to +70°C.

1 - 3% Nov 11/89
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2.1 Spectrum Analyzer

2. SPECIFICATIONS

2.1 Spectrum Analyzer

(1)

(2)

Frequency Specifications

Measuring range
Center fregquency accuracy

Frequency span

Frequency span accuracy
Stability

Residual FM

Noise sideband

_Resolution

3dB bandwidth

LTI

2

w ma ey e

-
.
-
’

100Hz to 30MHz
Within *500kHz

At SPAN/DIV switch
50Hz/div to 20MHz/div
1, 2, 5 step

Within x10%

SHZP‘P {after automatic stabilization)
Less than -55dB

{at 100Hz IF bandwidth, more than 2kHz
away from carrier)

10Hz to 100kHz
1, 3 step

Resolution bandwidth accuracy:

Bandwidth selectivity

+25% (at 3dB bandwidth)}
Less than 20:1 (604B:3dB ratio)

Resolution bandwidth switching accuracy:

amplitude Specifications

Reference level

Reference level accuracy
Y axis scale selection
Level indication accuracy

Dynamic range
Noise level

Spurious response
Residual response

Display dynamic range
Video bandwidth
Frequency response
Gain compression

Gain stability

.

e v e

-~

LYY

[ TR TR Y]

Within #1dB (at 100kHz to 30Hz bandwidth)
Within $2d4B (at 10kHz bandwidth with

10kHz as reference)

+404BV to —-70dBV

104dB steps

The value is continuously variable
within the range.

+0.5dB

10dB/div, 2dB/div, LIN., LIN.x5
Less than z1dB (at 10dB)

Less than +2dB (at 80dB)

-95dBV {at 100kHz bandwidth)

-1354BV (at 10Hz bandwidth)

Less than -604B (at -404dBV input)
Less than -110dB (at RF. ATT. (dV, no
input)

80dB

10Hz, 100Hz, 10kHz, OFF

14B

Less than 1dB

{at -25dBV input for 100Hz to 1MHz or
20dBV input for 1MHz to 30MHz)

Less than *0.14dB/CC

2 -1 Nov 11/89
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2.1 Spectrum Analyzer

(3)

(4)

Input Specifications

Input connector
Inpt impedance

Input attenuator
Maximum input sensitivity

-

e e

BNC type

1M, less than 18pF

{The impedance can be changed from TMQ
to 10MQ by co-using the oscilloscope
probe.)

0dB to 504B, '0d4B step

-135d4BvV

Maximum permissible input level:

Sweep Specifications
Sweep time

Sweep mode
Sweep trigger

100Vrms. (at 50dB input ATT.)
+150VDC

10us/div to 10s/div

1, 2, 5 step

SINGLE, MANUAL, INT.

VIDEQ, EXT., LINE, FREE RUN

2 -2 Nov 11/89
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2.2 Tracking Generator

2.2 Tracking Generator

Frequency range
Output level

output level accuracy
- 8/N ratio of output

Output impedance
Frequency response

Stability
AGC

mode
TUNED ANP

T.G.

NORMAL

Counter output

"

L T

100Hz to 30MHz

+104Bm to -40dBm

+0.5dB

-30dB or less with respect to the signal
{except high fregquency) - :

Approx. 754

Within 20.548B

(10MHz as reference)
Corresponds to stability of spectrum analyzer

ON (Response up to 30Hz)
OFF

Selects and amplifies a signal of more than 0dB
or S/N ratio, more than —-70dB CRT display, and
outputs as more than 100mVrms.

The peak value in the local frequency range is
counted with the counter.

The frequency specified by the marker can be
correctly read with the counter.

Level 100mVrms.

Impedance 75Q

Nov 11/89
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2.3 General Specifications

2.3 General Specifications

Scale 8 x 10div

Square P39 afterglow
Approx. 4V, impedance 10kQ
Approx. 2V, impedance 10k
TTL level {blanking at Lo}
-25 to +70CC

0 to 40°C

-

CRT dsiplay

X axis output

Y axis output

7 axis output

Storage environment
Operating environment
Line voltage

a4 gp B8 BR NE R ME  mE ®E 40 B #0 aw  wn

Standard 90 to 110V (100VAC)
Option 31 105 to 125V (115VAC)
Option 41 180 to 220V (200VAaC)
Option 43 210 to 250V (230VAC)
Power freguency 48 to 66Hz
Power consumption 75VA MAX.
Dimensions Approx. 300(W} x 170{(H) x 470(D) mm
Weight 16kg MAX,

2 — 4% Nov 11/89
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3.1 General preparations
and Precautions Prior to Use

3. OPERATING INSTRUCTIONS
3.1 General Preparations and Precautions Prior to Use

(1) Confirm that the POWER switch is set to OFF before connecting the
power cable.

(2) Always use an AC line voltage of the set value 100VAC10%.

(3) Since the tracking scope is not equipped with a cooling fan, pay
attention to the ambient ventilation and never place anything on the

instrument.
(4) Use within an ambient temperature range of 00C to +40°C,
(5) Absclute storage temperature range is -20°9C to +70°C.

(6) When the power line is extremely noisy, use a noise filter, etc.

(7) Always mount the front protection cover to the instrument when it is
not in use to prevent mechanical damage to the front panel.

3 -1 Nov 11/89
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3.2 Panel Description

3.2 Panel Description

~Front Panel-

Name

Function

() TG OUT Connector

Connector where the signal from the tracking
generator is output. Output impedance is approx. 75%.

() OUTPUT LEVEL
switch

Determines the output level of the tracking generator.
Level can be changed from +10dBm to -40dBm in 10dBm
steps.

(3) FREQ. ADJ. control

Used in order to match the T. G. OUT. signal to the
receiving freguency when the MODE switch is set to
NORMAL.

Primarily used at a RES BW of 100Hz or lower.

@ MODE switch

NORMAL Set to this position when changing the frequency by
synchronizing the output of the tracking generator
with the sweep.

Set to this position during normal measurement.

TUNED AMP. Set to this position when the signal connected to

INPUT is selected, amplified, and then output from
T. G. OOT.

When the MODE switch is set to this position, the
instrument operates as selective amplifie.

(G AGC switch

In order to stabilize the signal level, AGC is
provided in the tracking generator.

However, since the frequency range of the oscillator
output is wide and the SWEEP TIME is fast, the AGC
cutoff fregquency must be relatively high. The AGC
cutoff fregquency of this instrument is 30kHz. Bet
+his swicth to ON when the tracking generator output
is above 30kHz and to OFF when the cuput is below
30kHz.

(§ MARKER POSITION
control

The frequency at the marker indicated at this contrecl
can be read when connected to an extenal counter.

The marker is intensity-modulated on the CRT display.
Not operative when a counter is not connected.

() SWEEP MODE switch

Selects the sweep mode.

SINGLE

Set to this position for a single sweep.

When the button at the top is depressed, a single
sweep is performed. Sweep speed is determined by the
internal sweep time.

3 -2 Nov 11/89
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3.2 Panel Description

Name

Function

MANUAL

In this mode, the marker can be shifted to any
arbitrary point by means of the MANUAL SWEEP control.

Use this mode for the measurement or observation at
any fixed point.

INT

Sweep is pérformed at the speed set with the internal
SWEEP TIME/DIV. switch.

SWEEP

switch

TRIGGER

Selects the sweep start timing.

VIDEO

Sweep is started at a certain amplitude on the CRT
display, as it is on an oscilloscope. Can be
synchronized with the modulated signal for the
observation of the modulated signal when the carrier
is amplitude modulated (AM) or frequency modulated
(FM) .

EXT

Set to this position when sweep is to be performed

with a signal (2V -pr 50Hz to 250kHz) applied to
the EXT. TRIGGER terminal on the rear panel.

LINE

Sweeping is synchronized with the power line
frequency. Variations in signals modulated by the
power line can be eliminated by setting the switch to

this position.

FREE RUN

Sweeping is automatically repeated by means of the
internal circuitry.

(@ VIDEO

BW switch

Selects the cutoff frequency of the CRT display
driver. Use this switch when the signal is noisy.
The noise is rejected by the integration and the
waveform can be clearly observed.

{0 sSPAN switeh

Selects the local oscillator sweep mode.

FULL Sweep in single sweep from 0 to 30MHz.
will not vary the spectrum on the CRT with the TUNING
control,

PER/DIV. Sweeping is performed as set with the SPAN/DIV.
switch.
Center frequency is determined by the setting of the
TUNING control.

ZERO Mode in which the local oscillator is not swept.

Same as a common selective level meter.

Receiving frequency can be selected with the TUNING
control. Horizontal axis is set up with the SWEEP
TIME control.

Nov 11/89
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3.2 Panel Description

Name

Function

@) VERT./DIV. switch

Selects the gain of the vertical axis from 4B mode or
LIN. mode. A gain of 5X each is possible.

4B The signal is converted to decibel.
Scale division can be switched between 10dB and 24B.
LIN, The signal is amplified five times based'on the

reference level displayed on the CRT. The
relationship between the linear scale and reference
level (dBV) is as follows:

REFERENCE LEVEL|+20dBV| 0dBV|-204BV|-404BV ; -60dBV

Linear scale

(/DIV.) v 100mvV| 10mV Tmv 100uv

(2 TUNING control

COARSE B control for setting the center frequency. Turning
this control changes the center frequency displayed,
since the first stage sweep oscillator frequency is
changed.

FINE A control for adjust the frequency finely. The

frequency can be varied within the range of approx.
100kHz. The freguency of the third sweep oscillator
is changed. Use only the "FINE" control if the
"SAPN/DIV." switch is set to the value of less than
10kHz.

(3 INPUT connector

Input impedance is 1M{/18pF. Maximum input voltage
is 100Vrms, #150VDC with RF ATT switch set to 50dB.

9 INPUT ATT control

An "INPUT" attenuator. Use this control when the
input signal is too large, or you want to improve the
standing wave ratio. When this control is changed
10dB, the signal waveform on the CRT is also varied
10dB.

{3 REFERENCE LEVEL
switch

A switch so that the horizontal scale on the CRT
display is selected and set. If the reference level
is set within the range from 10kHz to 50Hz, use the
YFINE" control.

3 -4 Nov 11/89
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3.2 Panel Description

Name

Function

©

REFERENCE LEVEL
switch

A switch to set the "0dB" position on the scale on
the CRT display. By turnig this switch, the IF
amplifier gain is varied. Also, this switch links
the "INPUT ATT." switch.

BANDWIDTH switch

Using this switch, the IF bandwidth, determining the
resolution of the spectrum analyzer, is selected.

@ @

IF LEVEL ADJ.

Adjusts the vertical axis gain. Gain can be varied
approximately 10dB. :

SWEEP TIME/DIV.
switch

Selects the sweep time.

| ©@

WARNING lamp

Indicates that the level indication on the CRT

display is not accurate.
If this lamp lights, adjust RES BW, SWEEP TIME/DIV.,

SPAN/DIV. .or VIDEO BW so that this lamp is turned off.

©

SWEEP lamp

Indicates that the instrument is sweeping.
Lighted at the beginning of sweeping and extinguished
at the end of sweeping.

CRT display

CRT to display the spectrum.

OI®

INTENSITY control

Adjusts the intensity of the CRT display.
Intensity increases when this control is turned
clockwise.

FOCUS control

Focuses the CRT display trace.

Q@

GRASS CLIPPER

When there is a noise at the baseline of the CRT

control display, it becomes extremely bright with respect to
the signal. The low level portion can be eliminated
by turning this control clockwise.
€9 SCALE ILLUM Controls the illumination of the CRT display
control graticule. Illumination increases as this control is

turned clockwise and decreases when the control is
turned counterclockwise,

POWER switch

Power is supplied and the instrument is placed in the
operative state approximately 15 seconds later when
this switch is set to ON.

3 -5 Nov 11/89
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3.2 Panel Description

Name

Function

TG AUX. CUT,
terminal

Tracking generator auxiliary output terminal.
Output voltage is 100mVrms or more, output impedance
is approximately 75Q.

X AXIS terminal

Used when recording the ¥-axis signal of the CRT
display with an external recorder.

Qutput voltage is 0V to 3.5V

Output impedance is 10k,

Output voltage can be changed in the range from 0.8V
to 3.5V by turning the lower volume.

Y AXIS terminal

‘Used when recording the Y-axis signal of the CRT

display with an external recorder.
Qutput signal is 2.5Vp_
OQutput impedance is approximately 10k

7 AXIS terminal

Blanking output connector. TTL level output.
Blanks at TTL low level.

EXT. TRIGGER
terminal-

Connect the signal to this terminal when starting
sweep with an external signal.

Trigger is applied by a 50Hz to 250kHz, 2Vp_p or
more signal.

When the trigger signal is externally input, select
"EXT" on the front panel "SWEEP TRIGGER" switch.

GND terminal

Instrument f£rame ground terminal. Connect this
terminal to the ground when the instrument is used.
The capacity is 100VAC+10%.

Power connector

Accessory power cable connector.

@O

LINE FUSE

A power supply fuse of this instrument.
1.25A slow-blow fuse is used.

COUNTER CONTROL

Connect this connector to the DATA OUT. connector of
the counter when the tracking scope is used in
conjunction with a ADVANTEST counter.
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Figure 3 — 1 Panel Description

3~6 (3-7 May 21/90






TR4120A
TRACKING SCOPE
INSTRUCTION MANUAL

3.3 Level Calibration

3.3 Level Calibration

The method of calibrating the level using a tracking generator is

described here.
Allow the instrument to warm up for at least 30 minutes before calibration.

—_ 1 i

TREI2DA TRASKING §ooAD s-‘._i-‘: TImESIIY ITIT_LTISH M FErYaa

—/

Figure 3 - 2 Level Calibration

(1) Set the OUTPUT LEVEL switch to the -20dBm position.

(2) Set the INPUT ATT switch to the 0dB position.

(3) Connect the TG OUT connector and INPUT connector with a cable.
(4) Set the REFERENCE LEVEL switch to -104BV.

(5) Adjust the trace on the CRT display to -25dBV {1.5 divisions from the
top of the scale) with the AMPTD CAL control. :

This calibrates the instrument in dBV. Since the INPUT input impedance is
1MQ when -20dBm (75Q) is directly connected, the voltage actually output
from TG OUT is —14dBm, 6dB higher than the output level setting., ©On the
other hand, -14dBm, if converted to dBV, becomes -25dBV. When the INPUT
connector is terminated in 75Q, the actual output voltage is 6dB lower and
the CRT display trace indicates -31dBV.

Consequently, for direct reading in dBm, shift the REFERENCE LEVEL control
-10dB and calibrate with the AMPTD CAL control.

3-8 Nov 11/89
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3.3 Level

Calibration

Conversion Table

of

@Bm/505, dBm/75{, Vrms, W/508, 4Bu, dBV

dBm,”759 dBV dBm50Q dBgu Vrms W. /500
+30dBm —— — IW
1 — 5Vrms - S00mW
+20dBm —— +10dBV — 130dBu - —
+20dBm — — 100mW
=l B —  50mw
+10dBm — 0dBV I 120dBx — 1Vrms —
+10dBm —— —= 10mW
1 B . 500mVrms - SmW
0dBm —4— —10dBV t—= 110dBx - -
6dBm— t— lmW
- [~ L 500 W
= 10dBm—— —20dBV — 100d By — 100mVrms —
—10dBm — e 100 W
1 B b— 50mVrms — 50x W
- 20dBm —— ~30dBV - 90d By | .
—20dBm — —— 10 W
1 B - Su W
—30dBm —— —~40dBV — 80dBg L — 10mVrms =
—30dBm — — 1 W
ol B | smVrms 5000w
— -
— 40dBm —— —50dBV L 70dBu - -
— 40dBm = b— 10OnW
-1 ™~ - 5nW
_50dBm —— —50dBY — 60dBu = 1mVrms —
= 50dBm =—4 — 1(nW
T B — 500 Vrms - oW
—60dBm —p— —70dBY —— 50dBp — -
+=60dBm — t— 1aW
—70dBm — ~80dBY —— 40d By l— 100 Vrms OdBV =1Vms
— 70 B = OdBu =1lu Vrms
-1 [— | .. 50u Vrms OdBm=1mW
- — R=500Q
~80dBm —— —90dBY pares 30dB -
—80dBm —
—godBm — = 100dBV L 20dBs L 104 Vems
3-9
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3.4 Use as a Spectrum Analyzer

3.4 Use as a Spectrum Analyzer
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Figure 3 - 3 Use as a Spectrum Analyzer

(1) Set the front panel controls as follows:

VERT./DIV.

SPAN

VIDEQ BW

SWEEP TRIGGER
SWEEP MODE
INPUT ATT
REFERENCE LEVEL
SPAN/DIV.
RESOLUTION BW
SWEEP TIME/DIV.
BLC

TUNING COARSE
(Center fregquency)

1048
PER DIV,
QOFF
AUTO
INT.

0dB
-104BV
2MHZ
100kHz
1ms
Fully counterclockwise
OMHz

{2) Set the POWER switch to the ON position.
The trace will appear on the CRT display about 15 seconds later.
Adjust the clarity of the trace with the INTENS and FOCUS controls.

(3) At this time, the spectrum appearing at the center of the CRT display
is zero frequency, swept from the center to the right with 2MHz per

division.

For example, a 2 MHz signal will appear at t division to the right of

the zero frequency spectrum.

A spectrum also appears at the left of

the zero frequency, but the level and frequency axes for this spectrum

are not accurate.

3-10
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3.4 Use as a Spectrum Analyzer

(4) Apply the unknown signal to the INPUT connector with a cable.
When the level of the signal to be measured is unknown, set RF ATT to
the 504B position and then turn the INPUT ATT switch clockwise while
observing the spectrum on the CRT display.

(5) Turn the COARSE control and position the spectrum to be cbserved to
the center of the CRT display.

(6) Set the SPAN/DIV. switch for optimum observation conditions.
At this time, set the SPAN/DIV. switch while placing the spectrum to
the center of the CRT display with the COARSE control. After
centering the spectrum on the CRT display with the SPAN/DIV. switch
set to the 20kHz position, switch the SPAN/DIV. switch to the 10kHz
position.
At this time, adjust the COARSE control so that the spectrum appears
on the CRT display and then place the spectrum to center of the CRT
display with the FINE control.
When the spectrum disappears in this state, it can be returned to its
‘original position with the COARSE control.

{7) Set the RESOLUTION BW switch so that the spectrum is easy to observe
as well as the SPAN/DIV. switch,
when the UNCAL lamp is lighted with the RESOLUTION BW switch turned

- clockwise, lengthen the sweep time by turning the SWEEP TIME switch
clockwise.

[Note on observation]

When the SPAN/DIV. switch is set to
10kHz or narrower, increased noise 1is
cbserved near the spectrum. This is
’ \ due to noise derived from the TR4120A.

SPAN/DIV.: 5kHz
RBW :+  300Hz
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3.5 Use as a Frequency Response Direct Observation Device

?T.G.OUT R?2

R1

Figure 3 - 4

(1) Set the controls as described in paragraph 3.4 (1), connect TG OUT to
the input of the device under test (DUT), and connect the output of
the DUT to the INPUT terminal of the tracking sceope.

(2) Since the input impedance of the TR41202 is 1MQ, termination necessary
(R2) . )
The output impedance of T. G. OUT. is 75Q. In order to match the
impedance when the DUT has an input impedance of 750 or higher, insert
a resistor (R1) having a resistance 750 lower than the input impedance
of the DUT in series with T. G. OUT.

{(3) When you select "FULL" on the "SPAN" switch, you can directly see the
characteristics of the freguencies ranging from 0 to 30MHz. When you
select "PER DIV." on the switch you can see the freguencies ranging
from 0 to 30MHz arbitrarily. :

(4) When you select "PER DIV." on the "SPAN" switch, the measurement is
carried out by selecting an desirable fregquency with the "COARSE"
control and setting the frequency range with the "SPAN/DIV." switch.
This time, on turning the "RESOLUTION BW" switch clockwise, the signal
whose noise side band is less than that of TR4120A can be measured.
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Response Direct Observation Device

(5) Select the "YERT/DIV." switch if necessary.
{6) By using the oscilloscope probe, you can measure the freguency

characteristic now being processed in the circuit and measure the
mismatching attenuation.
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3.6 Freguency Measurement

3.6 Frequency Measurement

The method of measuring the frequency of the spectrum displayed on the CRT
display with a counter is described here. .

COUNTER (TR5822)

3
C) 750 terminator
(TR1621) DATA OUT
INPUTDY 1 . avx
o /= OUT.
COUNTER
CONTROL
TR4120A
COUNTER
? INPUT
: HARKER :
e o) T.G. AUX OUT.

3
‘ Output impedance
D.G.T. 750

(a) Front Panel (b} Rear Panel

Figure 3 -~ 5
{1) When the T. G. MODE switch has been set to NORMAL.

(} Connect the COUNTER CONTROL connector on the rear panel of the
tracking scope to the DATA OUT. connector of the counter with the

dedicated cable (MC-10).

Connect the counter as follows:

TR4120A TR5822
Amphenol (57-30240) Amphenol (57-30500)
equivalent equivalent

Pin No. Pin No.

[ 1

2

3 j Short

5 - 47

7 48

However, DATA OUT. of the counter must be output in parallel.
(?) set the SAMPLE RATE switch of the counter to HOLD.

(@ Set GATE TIME of the counter as desired.
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3.6 Frequenéy Measurement

(@ cConnect the INPUT terminal of the counter to the TG AUX. OUT.
terminal on the rear panel of the TR4120A with the BNC cable.
Since the input impedance of the counter (TR5822) is 1M}, connect
the terminator of 750 {(TR1621) to the input connector.

(® Since sweeping of the TR4120A is stopped in this state, depress the
RESET button of the counter.

C) The marker on the spectrum is intensity modulated. Set the marker
to the frequency of interest by turning the MARKER POSITION control
to obtain the readout on the counter.

(2) When this switch is set to TUNED AMP.

The signal of the marker which is matched to the signal connected to
the INPUT terminal is output at the TG OUT terminal. Consequently,
since the instrument functions as a selective amplifier when the T. G.
MODE switch is set to TUNED AMP., frequency measurement with the
unwanted signals being rejected can be performed.

Do not use TUNED AMP. when the tracking scope is used to direcly
observed frequency response.

Note: Connect the MC-10 cable connector (57-30240), where the cable
name plate is stuck, to TR4120A.

(3) When the T. G. MODE switch has been set to NORMAL.,

Adjust FREQ. ADJ. to accurately match the T. G. frequency to the
receiving fregquency.

To perform this calibration, connect the TG OUT connector with the
INPUT connector, set the RESOLUTION BW switch to 100Hz or lower, and
adjust the FREQ. ADJ. control so that the level of the trace is

max tmam.

The T. G. frequency by performing this adjustment with the RESOLUTION
BW switch to 10Hz.

(4) Setting the marker may sometimes become difficult when performing
measurement at an extremely slow sweep time. In the case, perform
measurement by setting the SWEEP MODE switch to MANUAL, placing the
marker with the MANUAL SWEEP control, with the SAMPLE RATE switch of
the counter to FAST.
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3.7 Adjustment of CRT Display

3.7 Adjustment of CRT Display

Vertical position, horizontal position, ASTIG., and TRACE ALIGN.
adjustments of the CRT display are described here,

These adjustments are performed if the TR41204 has not been in use for a
long period (more than 3 months) or any time when required.

After these adjustments have been completed, perform the level calibration
of section 3.3.

The adjustment points are located on the left side panel. (See Figure
3-6.}

A 3mm flat-tipped screw driver is used for the adjustments.

C)O °

o O

TRACE ALIGN °
ASTIG.
H. POSI,
V. POSI.
VINTENS
PDS

Figure 3 - 6 Adjustment Points of CRT Display
{1) H. POSI.

In turning the SPAN/DIV. switch in steps, the position of the spectrum
displayed in the center of the CRT may go on shifting. In this case,
adjust the position of the spectrum does not shift with the H. POSI.
control.

The adjustment is performed as follows.
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3.7 Adjustment of CRT Display

Adjustment Procedure of H. POSI.

Order Procedure

1 Set the RESOLUTION BW switch to the 30kHz and the SPAN/DIV. switch
to the 20kHz position.

2 Set the peak of the zero frequency spectrum at the center of the CRT
display {scale position 0) by means of the COARSE and FINE controls.

3 When the SPAN/DIV, switch is changed from 20kHz to 2MHz, the peak of
the spectrum may drift from the center of the CRT display.
In this case, adjust the H. POSI. adjuster so that the peak of the
spectrum comes to the center of the CRT.

(2) v. POSI.

Adjust the linearity of the vertical axis of the CRT display with the
V. POSI. control.

Use a DC voltage generator {output voltage about 0V to 5V, for
example, TR6741) in this adjustment. Remove the bottom cover and

perform the adjustment in accordance with the procedure table by
referring to Figure 3-7.

Adjustment Procedure of V. POSI.

QOrder Operation

1 Remove the four bottom cover screws and remove the bottom cover.

2 Disconnect the LOG. AMP. section output connector {(J15).

3 Connect the output of an external DC voltage generator to connector
J7-12B with a cable {(alligator clip - banana clip cable).

4 Set the DC voltage generator output voltage to +2.,50V.
At this time, adjust the V. POSI. control so that the trace on the
CRT display is at the center (LOG. scale position 40).

5 Confirm that the trace is shifted 1 division each time the DC
voltage generator output voltage is changed 0.5V.

6 After the end of this adjustment, mount connector J15 and install

the bottom cover.
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3.7 Adjustment of CRT Display

Figure 3 - 7 Adjustment Point of V. POSI.
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3.7 Adjustment of CRT Display

{3) ASTIG. (Astigmatism)

The ASTIG. adjuster is adjusted to obtain a constant focus over the

entire surface of the CRT display.
adjust it together with the FOCUS control to obtain the best focus.

(4) TRACE ALIGN.

The TRACE ALIGN. adjuster is used to perform correction when the
bright line of the CRT display gets titled due to the effect of a
magnetic device or a magnetic field.

Adjust this control to make the bright line becomes parallel to the
horizontal scale of the CRT display.
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4.1 Introduction

PRINCIPLES OF OPERATION
Introduction

The TR4120A Tracking Scope is one type of heterodyne receiver. The input
signal is converted to a fixed intermediate freguency (IF) and the signals
are separated and the level, are read continuously and displayed on a CRT
display.
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4.2 Spectrum Analyzer Section

4.2 Spectrum Analyzer Section

The unknown signal connected to the INPUT terminal is passed through RF
ATT where it is attenuated, the attenuated signal is passed through an
impedance converter circuit and the signal is routed to the 1st MIXER. In
the 1st MIXER, this input signal is heterodyned with the signal from the
1st LOCAL and converted to a 50MHz signal to eliminate the image signal.
Consequently, the signal from the 1st LOCAL is swept from 50MHz to 80MHz.
The 50MHz IF signal is dropped to 8MHz by the 2nd MIXER and then to 3.3MHz
by the 3rd MIXER. On the other hand, since the sweep width of the 1st
LOCAL, is 30MHz, dropping 30MHz to 50Hz/DIV. of DISPERSION/DIV. is
extremely difficult. Therefore, the 1st LOCAL is stabilized by phase
locking it to a stable crystal oscillator and the 4.7MHz of the 3rd LOCAL
is used for sweeping under 10kHz/DIV. The gain of the IF stage is also
adjusted when the bandwidth is switched,

The signal passed through this IF stage is routed to the LOG. AMP.

The LOG. AMP. is a logarithmic compressor having an 804B dynamic range and
the 80dBm dynamic range can be viewed at a glance.

After the LOG. AMP., the signal is detected and the signal is amplified to
a voltage capable of driving the CRT display and applied to the Y-axis of
the CRT.
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4.3 Tracking Generator_ Section

4.3 Tracking Generator Section

On the spectrum analyzer the incoming freguencies are down-converted to
the 3.3MHz IF. In the tracking generator section, however, the 3.3MHz is
up-converted to produce the same frequency as that of the input signal.
When the T. G. MODE switch is set to NORMAL, 3.3MHz is generated by a
crystal oscillator; this 3.3MHz signal is converted to 8MHz by the 3rd
LOCAL and then to 50MHz by the 2nd LOCAL. Then, this 50MHz is heterodyned
with the signal from the 1st LOCAL to produce frequencies of 0 to 30MHz.
The signal is then passed through an LPF., amplified, and then output from
the TG OUT terminal as a +10d4Bm signal.

When T. G. MODE is set to TUNED AMP., the input signal is produced by
using the output of LOG. AMP. instead of the 3.3MHz crystal oscillator.
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4.4 RF Section (PV059)

4.4 RF Section (PV(59)

The input signal passed through RF ATT and the impedance converter circuit
is routed from J271. The input signal is passed through an LC low pass
filter and applied to mixer MIX-26.6.

On the other hand, the 50MHz to B0MHz signal from the 1st LOCAL is
amplified by the amplifier consisting of 024, Q25 and applied to MIX-1.

At MIX-1, the 50MHz IF signal is output. This 50MHz signal is amplified
approximately 11dB by the 50MHz amplifier consisting of Q11, p12, passed
through a 50MHz bandpass filter and applied to the 2nd mixer = MIX-2.
Meanwhile, generated by the crystal oscillator {2nd LOCAL) consisting of
014 and X261, the 42MHz signal is amplified by amplifier Q15, and the
amplified signal is output as 2nd LOCAL OUT., passed through the emitter
follower Q23 and applied to the 2nd mixer - MIX-267.

At MIX-276 the 50MHz and 2nd LOCAL 42MHz signal are heterodyned and 8MHz
is extracted. This 8MHz is then passed through an 8MHz bandpass filter,
amplified by Q16, passed through emitter follower Q17, and applied to the
3rd mixer - MIX-268.

When the DISPERSION/DIV. switch is set to 10kHz/DIV. or lower, sweep is
performed at the 3rd LOCAL.

The 3rd LOCAL consists of an amplifier (Q18, Q19, ©20), VCO (Q21, Q22,
p36, D37, ICt, IC2, Q13}, and an linearizer (D31 to 35).

013 and D38 are used to adjust the offset of IC2. The ramp voltage from
the SWEEP MODE switch and the voltage from the FINE control of TUNING are
applied to the other input of IC2.

The VCO comprising 921, Q22 and voltage variable capacitance diodes D36,
D37 oscillates at a freguency of 4.7MHz *60KHz.

The output of IC2 is varied approximately 2V by varying the voltage by
means of the SWEEP MODE switch and FINE contorl. This voltage is applied
to the junction of D36, D37 or VCO and the frequency is varied with the
voltage.

The lenearizer controls the output voltage of IC2 so that the frequency is
changed linearly with respect to the voltage. )

The output of VCO is amplified by Q20, 018 and Q19, and one side is output
as 3rd LOCAL OUT. and the other is applied to the 3rd mixer — MIX-268 and
heterodyned with 3.3MHz to obtain 3.3MHz.
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4,5 1st LOCAL (PFQ21)

4.5 1st LOCAL (PF021)

The 71st LOCAL consists of a 50MHz to BOMHz oscillator (Q10, ©9, D20),
amplifier (Q6, Q7, Q8, 022), 1MHZ oscillator (Q12, X236), 1/10 divider
(1C4), pulser (Q14, Q15), DC amplifier (Q16, Q17, Q18, 019, 020, Q021),
power supply circuit (I3} and linearizer (ICT, 1Cc2).

The oscillator consisting of Q10 and D26 oscillates at a frequency of
SOMHz to 80MHz, D26 is a voltage variable capacitance diode and is used
to change the frequency in accordance with the changes in the ramp voltage
from the COARSE control.

The power supply circuit comprising IC3 is used to stabilize the operation
of this oscillator. This power supply circuit produces +12.5V and
supplies it to 010.

D26 is inserted into the oven to insure stable operation.

09 is an amplifier, but its amplitude is controlled by the limiter
consisting of D45, D46. T-226 is used to isolate the output and the
signal is sent to the RF section and T. G. section through the emitter
follower Q6, Q7. :

The signal passed through eimtter follower Q8 is amplified by Q22 and sent
to the sampler D40, D41.

The 1MHz oscillator consisting of Q12 and X236 is connected to the 1/10
divider IC4 through the level conversion use puffer 013. The signal
divided to 100kHz by the 1/10 divider is converted to a pulse having a
sharp rise by the pulser consisting of Q14, 015,

The 100kHz and 50to 80MHz signals are applied to the detector consisting
of D40, D41 where they are converted to a DC voltage.

The DC voltage is amplified by the DC amplifier consisting of 016, 917,
018, Q19, 020, and Q21, and sent to ICI through the limiter comprising
D35, D36, D37, and D38. '

The change in the voltage produced by SWEEP MODE and COARSE is amplified
by IC1, converted to voltage of the voltage variable capacitance diode D36
which varies the freguency linearily. '
When DISPERSION/DIV. is set to 10kHz/DIV. or lower, relay K231 is
operated, and a phase lock loop is produced.

Phase lock is conducted within the 100kHz range. For example, if the
oscillator oscillates at 50.1MHz, the output is 50.1MHz even if the
frequency is changed. However, if the frequency approaches 50.2MHz, it is
automatically locked at 50.2MHz. Phase lock is applied in 100kHz
increments in this manner here,
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4.6 T. G. Section (PF020)

4.6 T. G. Section (PF020)

The tracking generator section faithfully reproduces the same frequency as
that of the receiving signal.

when T. G. MODE is set to TUNED AMP., the 3.3MHz from LOG. AMP. is
amplified by Q6. When T. G. MODE is set to NORMAL, the signal from the
3.3MHz crystal oscillator is used. The frequency of the crystal
oscillator is used. The frequency of the crystal oscillator can be varied
by means of the FREQ. ADJ. control.

The 3.3MHz signal is passed through a 3.5MHz low pass filter.

This filter is set to 3.5MHz in order to provide a certain amount of
frequency change relative to 3.3MHz,

The signal passed through the filter is sent to the mixer - MIX-271. The
other input signal of the mixer is the 4.7MHz from the 3rd LOCAL. The
4.7MHz signal is passed through isolated amplifier 09, Q10 and sent to the
mixer. The output of the mixer is 8MHz.

The 8MHz signal is passed through a band pass filter, amplifier Q11, Q12
and sent to mixer — MIX272, The other input of this mixer is the 42MHz
signal from the 2nd LOCAL. This signal is amplified by Q13, Q14 and
applied to the mixer through emitter follower Q15.

The output of this mixer is 50MHz.

The output of the mixer is amplified by Q16, passed through eimtter
follower Q17, Q18, and sent to mixer - MIX273 through a 50MHz bandpass
filter. '
The other input of the mixer is the 50MHz to 80MHz signal from the 1st

LOCAL.

The output of the mixer is passed through a 30MHz low pass filter,
amplified, the then output from the TG OUT terminal.

The signal from the collector of Q12 is amplified and ocutput as TG AUX.
oUT.
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4.7 RAMP and WARNING Section (PF022)

4.7 RBMP and WARNING Section (PF022)

The sweep signal is generated by a trigger circuit and sweep signal
generator circuit.

wWhen SWEEP TRIGGER is set to LINE or EXT., the signal is passed through
impedance converter circuit Q11 and applied to trigger circuit Q12, Q13.
The trigger circuit is operated as a Schmitt trigger circuit. When SWEEP
TRIGGER is set to AUTO, the trigger circuit is operated as an astable
multivibrator. The sweep signal is generated by means of the signal from
the trigger circuit. The sweep signal generator consists of a gate
comprising Q15, D39, D40, and D41 and the Miller integrating circuit is
operated by 016, 017, Q18, and D19,

IC1 performs the level shift operation.

The WARNIG lamp circuit is driven by IC3 and Q24.

If the SWEEP TIME, SPAN/DIV., RESOLUTION BW, or VIDEO BANDWIDTH switches
are set erroneouly, the voltage in accordance with the setting of each
switch are added at the input of IC2, Q24 is driven, and the WARNING lamp
is lighted.
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4.8 LC Filter Section (PK003)

4.8 LC Filter Section {PK009)

The 3.3MHz signal from the RF section is passed through an LC bandpass
filter, level compensation is performed, and the resultant signal is
applied to the circuit consisting of Q6. The signal is then applied to
the 704B step amplifier Q14, 012, Q13. This amplifier is a 3-stage 10d4B
step amplifier which controls the gain of the IF stage.

The amplified signal is applied to the variable bandwidth filter
consisting of 014, Q15, @16, and Q17. This filter is used to change the
bandwidth by means of the RESOLUTION BW switch.

The signal is then applied to the level compensation circuit consisting of
Q18, 019 and the level is changed by voltage variable capacitance diodes
D86, D87. This is performed by means of IF LEVEL ADJ.

Next, this signal is applied to the 3-stage 10 dB step amplifier.

The 10dB step amplifer is matched to the previous 3 stages and is varied 0
to 60dB by means of REFERENCE LEVEL.
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4.9 Crystal Filter Section (PK008)

4.9 Crystal Filter Section (PK008)

This filter is operated when RESOLUTION BW is set to a narrow band.

Q1 to Q6 are the variable bandwidth filters ganged with 3kHz, 1kHz, and
300H=z.

07 to Q9 are the level compensation use amplifiers.

010 to Q16 are the variable bandwidth filters ganged with 100Hz, 30Hz, and
10Hz.

017 to Q19 are the level compensation use amplifiers used to make the
output level flat.
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4.10 LOG. AMP. Section (PH066)

4.10 LOG. AMP. Section (PHO66)

This section consists of ten 10dB amplifier stages employing two of

transistors Q6 to Q25.
This amplifier is necessary in order to provide an 80dB dynamic range.

This amplifier is saturated from the later stage.
The output of these amplifiers are sampled by the sampling amplifier Q26,
027 and amplifier 028, Q29 to approximate a LOG. output.

The ouptut of this amplifier is amplified by 032, detected by Q33, 034,
D40, and D41, and output through the DC amplifier ICt.

This LOG. AMP. not only performs LOG. conversion of the DC signal
generally used, but also performs LOG. conversion of AC signal and thus
provide an extremely stable LOG. characteristic.

4 ~ 10% Nov 11/89



TR4120A
TRACKING SCOPE
INSTRUCTION MANUAL

5.1 Introduction

5. MAINTENANCE

5.1 Introduction

Maintenance of the TR4120A is described here. Always perform maintenance
carefully by referring to the circuit diagrams.
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5.2 Test Equipment Required in Maintenance

5.2 Test Equipment Required in Maintenance

Equipment : Ratings _ Recommended
instrument
Tracking scope| Measurement range 100kHz to 1500MHz
(Maximum input sensitivity -120d4Bm TR4110/4113

Must be eguipped with a
counter use output.)

Frequency Measurement range DC to 60MHZz TR5822
counter Maximum input sensitivity 50mVrms
Synthesizer Frequency range ‘ 100kHz to 100MHz
Output level +10 to -60dBm
Qutput impedance 50Q
Attenuator Range 0 to 80dB
Input impedance 500
Terminator 508, 758 1/2W TR1622/21
Digital Measurement range 0 to £1000VDC
voltmeter Accuracy +0.005% of rdg. TR6855
Input impedance or more

10MQ or greater

Oscilloscope Measurement range DC to 60MHz
Input sensitivity 1mV or more

Signal Freguency range 10Hz to BOMHz

generator OQutput voltage -60dBm or more

Pulse Fregquency range 1Hz to 50MHz .

generator Output amplitude 0.2V to 10V
Pulse width 10ns to 100ms

Tracking scope | Measurement range 100Hz to 30MHz
Maximum input sensitivity -1304BV or more TR41204
Resolution 10Hz

Measurement Connector UM-01P-1.5, UG-88/0 MC-36
Cable 1.5 DEW. 1.5m long
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5.3 Connection Diagram

5.3 Connection Diagram

PE0S6

To T.G.
ouT J38

AUX

PGO66
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J285

O
J273
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Figure 5 - 1

Front Panel

Cable Interconnection of the TR4120A
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5.4 RF Section

5.4 RF Section

(m

3rd LOCAL Adjustment

(:) Fregquency Check

Disconnect the cable connected to J274, and connect J274 to the
frequency counter with the MC-26 cable. Then, measure the
frequency. Check that the frequency should be within the range from

4,81MHz to 4.55MHz,
When this condition is not satisfied, the linearizer must he checked.

(:) Level Check

(2)

Set SPAN/DIV. to 2MHz/DIV. and RESOLUTION BW to 100kHz. Connect the
INPUT terminal to J274. 50Q termination should be connected to the

INPUT terminal.
The level from J274 must be over -5dBm and harmonics must be under

-15dB.

2nd LOCAL Adjustment

(:) Frequency Check

Connect the frequency counter to J276 by cable and read the
frequency. Must be 42MHz 13MHz.

(:) Level Check

Read the output signal of J272 with a trakcing scope.
The level must be over -10dBm and harmonics must be under -20dB.

(3) Level Check from J271 to J276

(4)

Set SPAN to ZERO and SPAN/DIV. to 20kHz/DIV. and apply a 5MHz, -304Bm
signal from a signal generator to J27!. Connect the tracking scope to
J276 and adjust the COARSE control of the TR4120A for maximum 50MHz
spectrum. The level at this time must be over -344Bm. Moreover,
confirm that the deviation at 50MHz +200kHz is within *0.2dB.

Level Check from J275 to J273

Apply a 50MHz, -30dBm signal from the signal generator to J275.
Connect the tracking scope to J273.

Confirm that the 3.33MHz level at this time is -38dBm or more.
Confirm that the deviation for a change of 3.3MHz +150kHz is within
+0.44d8B.

At this time, set the FINE control to the center.
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5.4 RF Section

(5) Linearizer Check

Set SPAN/DIV. to 10kHz/DIV. and RESOLUTICN to 1kHz.

100usec K

|
P |

s .
—-[_ﬂl-—msec | “|I.1[|H“

—=] |=—10kHz

{a) (b}
Figure 5 - 2

When a waveform such as that illustrated in Figure 5-2 (a) is applied
to the INPUT terminal, a spectrum appears on the CRT display at 10kHz
intervals as shown in Figure 5«2 (b}.

adjust R110, R98 to R104 so that this spectrum coincides with the
graticule of the CRT display.

At this time, turn the FINE control from full left to full right and
confirm that the spectrum is shifted more than 120kHz and that the
linearity over this range is within 10%.
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5.5 1st LOCAL Adjustment

5.5 1st LOCAL Adjustment

(1)

(2)

Oscillation Level Check

Connect the tracking scope to J297.

confirm that the output level is over -10dBm and the deviation is 2dB
or less at an oscillation frequency of 50MHz to B0MHz.

Sampling Pulse Check

Check that the waveforms shown in Figure 5-3 are displayed.

+5V
013 collector f l / I { l IMEzZ

ov

014 collector s
+4V Pulse width 10n to 20nsec

015 collector —W\/\_ +15V

D40 anode 1L\\. )‘s; A
~ T Y

+4V Pulse width 10n to 15nsec

-2V

D41 anode A s 1\ +2V

v T T

Figure 5 - 3

{3) Oscillation Output Check at the Time of Phase Lock

(4)

Set SPAN/DIV. of the tracking scope to 50kHz/DIV. and RESOLUTION BW to

1kHz. :
Adjust R115 so that the sampling pulse output is ~704dB or less at J297.

Adjust R125 so that the frequency variation range is under 50kHz when
phase lock is applied.
Adjust R126 for minimum phase noise.

Linearizer Check

Set SPAN/DIV. to 'MHz and RESOLUTION BW to 100kHz and adjust R65 s0
that the OMHz signal is at the center of the CRT display when the
center frequency is set to (0MHz.

Next, connect a signal having a 20ns pulse width and lus pulse
interval to INPUT connector and adjust R81 to R88 or R96 so that its
spectrum coincides with the CRT display graticule.

Then apply a 30MHz signal and adjust R96 so that the spectrum is at
the center of the CRT display when the center frequency is set to
30MHz.
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5.6 T.G. Section Adjustment
{1) 8MHz and 50MHz Bandpass Filter Check

(:) Set the tracking scope controls as follows:

SPAN/DIV. 500kHz/DIV.
RESOLUTION BW 10kHzZ
SWEEP TIME/DIV. Arbitrary
INPUT ATT 30dB

REFERENCE LEVEL 104BV
INPUT Terminate in 758
T. G. OUT. 4,7MHz, -10d4Bm

(:) Follow the connection diagram of figure 5-4 and confirm that the
spectrum is displayed as shown in Figure 5-5.
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£.6 T.G. Section Adjustment

Tracking scope

TG ouT

4.7MHZz
-10dBm

INPUT

7

From 2nd LOCAL

ouT
{RF Section)

42MHz
—-10dBm

[l] 754 termination

45. 3MHZ Synthesizer

=5dBm

L) o o
J277 J279
J278

<

To TR4120A

Q
Jz84

TG AGC of TR4120A set to OFF.

Figure 5 — 4 Connection Diagram

|
4.384MHz |
|

4,7 MHz

3dB

5.032MHz

— — — —3dBV

3.398MHz 4.

Figure 5 - 5 Frequency Characteristic
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5.7 LC FPilter Adjustment

See the Figure 5-6 connection diagram for the setup.

Adjust the variable resistors to obtain the level as illustrated in Figure
5-7.

3.3333MHz
From COUNTER
CONTROL / eyt | From TG AUX OUT.

INPUT
TjQOUT Q\

3.3333MHz
—108Bm

ATT 1/10 probe

5 9 inati
J501 J502 50 termination

<

To TR4120A

Figure 5 - 6 Connection Diagram
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5.7 LC Filter Adjustment

*onTRA TIATT HONUWIITE

abues

gPZ| ueyy ssaq

OFZH Y3Ta asnlpy
(ol) ¥

{0z}
1%2d yats 3snlpy

(og) ¥

(o¥)+
Zhed YiTs Isn(py
(os) ¥

(0g9) ¥

o-zed

LAY THAHT JI

\

>

N\

a1e ( ) uyl sanyea

"ZHY0E Jo aseo
Y3 UT £ZZY YITa
pue zHjp0| Jo aseo

843 uT ppzd jJo
sueawt £q zHNQ| O
2uT3 ay3 e [aast
ay3y o3 3snlpy

/

——y

L - ¢ =2anb1g

ZHHO0O0E MO ———
ZHY0E
ZHAOL M

-

Judu3snlpe NIvD

. LOYT ‘LTED
68ED Aq zHwrg‘g
H3ITH pazyuciysulg

l¥ 1Y y3Itm q:rf::::rf

il

Y
ELIY Yy3TM 3snlpy

‘0}

_ (o

l£1¥ Y31a 3snlpy

*02)

| (os

ZEIY yam umﬁﬂﬂﬂ.f

‘o)

8-0z0 o-610

g-L1D

g-910

a-510 -1

(09)

O-tld

o-£20 a-90

apoz -~

apot -

[ €pP0

apo L+

HPOZ+

gp0t+

SPOV+

gP0S+

arPog+

losr

TANZT

Nov 11/89

10



TR4120A
TRACKING SCOPE
INSTRUCTION MANUAL

5.8 Crystal Filter Adjustment

5.8 Crystal Filter Adjustment

See Figure 5-8 Connection Diagrum for the setup.

(1)

(2}

Tracking scope

INPUT
TG OUT O
0
3.3MHz
o N
o o
J349 J350
3.333333MHz
Synthesizer To TR4120A

Figure 5 - 8 Connection Diagram

In the case of RESOLUTION BW of 3kHz, 1kHz, and 300Hz, adjust by
setting T. G. OUT. of the tracking scope to 3.3MHz and RESOLUTION BW

to 3kHz.

Adjust the symmetry with C223, C228, and C233 and the center fregquency
with C225, €230, C235.

t1kHz, 300Hz, Calibrate the level at 1kHz and 300Hz with R134 and 3kHz

with R135.

In the case of RESOLUTION BW of 100Hz, 30Hz, and 10Hz, apply a
3.333333MHz signal from the synthesizer to the INPUT connector and
adjust C258, C250, C266, C270, and C272 for maximum peak when
RESOLUTION BW is set to 10Hz, and adjust R169, R207, and R208 so that
the output level is the same as for 3kHz.
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5.9 Adjustment of LOG. AMP. Section (PHO66)

Follow the setup connection in Figure 5-% and check the expected waveforms
at the test point in Figure 5-10.

LOG. AMP.
SYNTHESIZER 10dB STEP ATT SECTION
3.33333MHz ¢ to 804B
0dBm

Figure 5 - 9 Connection

Input/output fregquency character

Input Output

(3351) (Pin 2)
0dBm +4.5V 10.02V
~10dBm +4,0V *0.02V
-20dBm +3,5V $0.02V
-304Bm +3.0V $0.02V
-40dBm +2.5V $0.02V
-50dBm +2.0V 10.02V
-60dBm +1,5V £0.02V
-704dBm +1.0V +0.02V
-80dBm +0.5V 0.02V

5 - 12
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5.9 Adjustment of LOG. AMP. Section (PHO66)

___ 200mv

K347 ()
o TUNING LINEAR
AMP, DETECTOR[ |
R20] D40
J351
L.
~30dBn @—“TVPAR R202 D4 1
3.33333MH2
DC
AMP.
1750mv Slév
| @ S~
l 2,.7v
2.0V
: 360mvV
ov 1"‘ oV
Figure 5 - 10 Test Point and Waveforns
5-13
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5.10 Adjustment of RAMP GEN. Section (PF022)

5.10 Adjustment of RAMP GEN. Section (PF022)

waveforms of each point are shown in Figure 5-17.

Waveforms

, +13Vv
013
collector

' — 43V
+
D39 v
cathode
- =0,5v

Q15
collector

! — ~0.05V
D39
anode
~0.5V
+0.4V
______J ‘ -0.6V

+5V
Q19
emitter
ov
+2,.5V
I
pin 6
— ~2.5V

Figure 5 - 11 Waveforms at Each Point
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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





