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SECTION 1
GENERAL INFORMATION

GENERAL

When connected to the TR4133 or TR4133A or TR4133B Spectrum Analyzer the
TR41301 External Keyboard serves as a function keyboard capable of
greatly expanding the functions of the respective analyzers. The
TR41301 provides the TR4133/TR4133A/4133B with various marker functions
not included in the analyzers, and also enables the various functions to
be set by DATA number/unit keyboard ocperation. .

This instruction manual mainly covers those functions enabled by
connecting the external keyboard to one of the analyzers. It is
recommended that the TR4133/TR4133A/4133B instruction manual be read
first before proceeding to use this manual.

TR4133/4133B Spectrum analyzers with serial No. below cannot be
connected to this External Keybcard unless ROMs inside the spectrum
analyzer are replaced to new ones. If the serial No. of your
TR4133/4133B matches the No. below, contact your nearest ADVANTEST

representative for the ROM replacement.

Model Serial No.
TR4133 32540001 to 42540041
TR4133B | 32980001 to 42980119

ACCESSORIES SUPPLIED

Rating | Q'ty

Instruction manual | E41301 1




1-3. SPECIFICATIONS

(1

(2}

Applicable analyzers

TR4133 Spectrum Analyzer

TR4133A Spectrum Analyzer

TR4133B Spectrum Analyzer

TR4133/TR4133A/TR4133B functicns enabled by TR41301 connection.
The five digital memories WRITE, A, B, C, and D

INPUT-A display

B A and D A functions (transfer of waveform data between
memories)

The following marker functions

Setting by marker position frequency

Delta marker

MARKER CENTER FREQUENCY

MARKER PEAK SEARCH

SIGNAL TRACK

MARKER REFERENCE LEVEL

NEXT PEAK SEARCH

NOISE /Hz

SWEEP STOP/START functions

Numerical setting of reference level by DATA keyboard operation
Numerical setting of ATT by DATA keyboard operation

Numerical setting of fregquency span by DATA keyboard operation
Numerical setting of center frequency by DATA keyboard operation
1 div. increment/decrement (UP/DOWN} of center frequency
Automatic setting of Frequency bands (when setting center
frequericies)

Setting the center frequency step size

Setting of display frequency by START-STQOP command

FREQ. LOCK (fixing center £freguencies by counter)

Display of DISPLAY LINE

Numerical and step setting of functions by DATA keyboard, and
COARSE and FINE UP and DOWN keys

Saving and recalling of up to 12 setting conditions

Label function



And the following six advanced functions
e Frequency NEXT-PEAK search
® Occupied bandwidth measurement

e Adjacent channel leak power measurement

Sweep adapter AFC
e SAME LEVEL MARKER
® Adjacent peak search
(3) General Specifications
Operating environment conditions:
Temperature 0°C to 40°c,
Relative humidity B85% or less
Power: +5V (Supplied from the TR4133/4133B front panel
connector)
Power regquirement :
3 vVa
Outside dimensions:
Approx. 300(W) x 62(H) x 180(D)mm
Weight: Approx. 1.7 kg or less
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SECTION 2
PRELIMINARY AND GENERAL PRECAUTIONS

INTRODUCTION

To ensure that the TR41301 External Keyboard is used correctly and
efficiently, be sure to read the following precautions as part of the

preliminary preparations before commencing any operations.

INSPECTION

After taking delivery of the TR41301, check that no damage has been
incurred during transportation. If damage has occurred, or if the
keyboard fails to function in accordance with the specificaticns, please

contact your nearest Takeda Riken representative.
PRECAUTIONS WHEN TRANSPORTING THE KEYBOARD ELSEWHERE

If the keyboard is to be transported elsewhere, pack it iIn the same
packaging used when the keyboard was first delivered, or in other

equally efficient packaging.
CPERATING ENVIRONMENT CONDITIONS

(1) Do not use in dusty areas, or in places subject to direct sunlight
and/or corrosive fumes. Also ensure that the ambient temperature
is between DOC and 40°C and that the humidity is less than 85%
RH.

(2) The storage temperature range for the keyboard is -20°% to
+60°C. If the keyboard is not to be used for any length of time,
wrap it up in a vinyl plastic cover or place it in a carton and

store in a cool dry place.



2-5. CONNECTING TO THE TR4133A/4133B ANALYZER

(1) The TR4133/TR4133A/4133B power switch must be OFF before the
TR41301 is connected to it.

(2) When making the actual connection, align the plug guide with the
socket guide as shown in Figure 2-1, and then push straight in.

{3) When disconnecting the TR41301, hold the plug connection sleeve as
ghown in Figure 2-2, and pull straight out. Do not pull while
holding the cable itself.

2-6, BATTERY LIFE

The TR41301 External Keyboard has been equipped with Lithium back-up
batteries capable of maintaining memory contents for at least three
years.

If the LOW BTRY ALARM comes on, contact your nearest ADVANTEST

representative to have the battery replaced,

Ll

FPig. 2-1 TR41301 connection to TR4133/A/B



Fig. 2-2 Disconnecting the TR41301 from the TR4133/A/B
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SECTION 3
OPERATING PROCEDURES

3-1. OUTLINE

After first briefly summarizing the TR4133/4133B operating procedures,
this section gives an outline of each key.

Proceed to Section 4 for a more detailed description of each function.

3=-1-1. Outline of TR4133/4133B Operations Activated by the External Keyboard

The keyboard key switch functions can be divided into the following

three main types.

(1) Direct execution of the relevant function when key is pressed -
same as when TR4133/4133B keys are pressed.

(2) Keys for calling special functions when pressed, and subsequent
input and setting of numerical values by Data number/unit
keyboard or UP/DOWN key operation. In this case, an abbreviated
function name (maximum of six characters) appears in the bottom
line of the screen, and the "Data keyboard"™ set numerical value
is shown in the right of that name. These functions are known
as "active functions". (See Figure 3-1).

{3) Functions which include elements of both (1) and (2).

Examples: MARKER (NORMAL, DELTA}, FREQ LOCK AVERAGE, etc.

3-1-2. Active Functions

Active functions are defined by the following process. The

description here uses CENTER FREQ. as an example (see Figure 3-1}.



("

(2)

Also:
(3)

{4)

Also:
(5}

(6)

(7)

{8)

Operator

Press CENTER

FREQ

Press
>

Press ﬁ::?

continuocusly

FINE

e
i

S

Press

-
Ol |z
i

L)

Y ana FINE
1 2]
.

Numer ical input by
DATA keyboard

operation

Press 1234
BACK SP

Press
8 ,

TR4133/4133B operation and CRT status

CENTER appears on the bottom line of the
CRT screen. The center frequency can
then be changed by DATA keyboard and
UP/DOWN key operations. This status is
maintained until another active function
key is pressed.

The center frequency is increased by

1 div. on the horizontal axis.

After about half a second, the center
frequency is increased at a rate of

2 divs. per second (approx). After
about two seconds, the center frequency
ig increased at a rate of 5 divs. per
second (approx).

The center freguency is increased by

1/20 div. on the horizontal axis.

After about half a second, the freguency
is increased at a rate of 2 divs. per
second (approx). After about two
seconds, the frequency is increased at a
rate of 5 divs. per second (approx}.
These keys are operated in the same way
as the UP keys.

Input numer ical value are displayed

as "CENTER 1234".

The number corresponding to the
previously pressed key is erased.

"CENTER 123"



(9) Press sz The "123" characters are erased, and the
sec center frequency is set to 60 GHz.
INSERT
Press Tﬂf The "123" characters are erased, and the
ms .
AN center frequency is set to 123 MHz.
Press kHz The "123" characters are erased, and the
dB
. center frequency is set to 123 kHz.
CLEAR = END

Note: As a rule, press the "kHz" key when none of the three
unit keys are suitable. For example, after setting

AVERAGE, SAVE, or RECALL.

Note: If a function key is pressed before pressing the unit

key, the input numerical value is cleared.

The above may be summarized as follows:
{1) Press the entry function key to be set.
(2) The entry function name code appgars oOn the bottom line of

the screen.
{3) Set the numerical value by UP, DOWN, or DATA keyboard

operation,



( 1 ) Press CENTER
FREQ

BdBm 1208z SHMHz 7
r 19dg~
37 Hk_—iﬂw
SSNRE SHNEY RN -1+I-|'--+4-H:EH40 R s

=T

L e

AT } Wl

ST 19ms/ CENTER

Center frequency becomes an active function.

{2) Press ﬁ::?

AdBm 1250MHz SAMHz /
f T 1ad8 /s
f 3AAKHZ w

+ EE -+ -t

Farn
T

b

il e

ST 18ms-s CENTER

.

Center frequency is incremented by 1 div.

Fig. 3-1 Active function setting



(3) Then press j continuously.

BdBm 12681MHz Z8YiHz /
F 13dB
T Bk HE

P
H

IR

NPIIPE SIS
et

it

—

HH

5T 1Bms-s CENTER

Center frequency is incremented continuously.

FINE

(4) Press
4 )
o

AdBm 1281MHz 28MHz
1Ad4B/
300k Hr w

P
B R AR AR RRRE]

ST T

ST 18ms~ CENTER

Center frequency is incremented by 1/20 div.

Fig. 3-1 Active function setting {cont'd}



AdBm 1228MHz 2Bz s
T {@dg~
+ AlGERHEw
h ‘ “ |
1

ST 18ms~ CENTER

Center frequency is incremented continuously in the same way as

in step (3) above.

FINE

(6) 4::& IIE!I

Center frequency is decremented in a similar manner as in steps
(1) thru (5).

Fig. 3-1 Active function setting (cont'd)



(7) Input of numerical value by DATA keyboard operation.

Example: Press 1, 2, 3, and 4

BdBm 1298MH= 28MHz /
18d4B~/
ABAkHE W

I

SRR EEREN RS LR

ST 1Bms/ CENTER 1234

(8) And th BACK SP
n en press |j ]
BdBm 1200MHz 281z
I 18dB~
] 3ABkHE w

" NPH
Pt

! i o

ST 16ms~s CEMTER 123

Fig. 3-1 Active function setting (cont'd)



(9) Press Gcz . Although the "123" characters are erased, and the

sec
INSERT

center frequency is interpreted as 123 GHz, this figure exceeds

the maximum setting limit of 60 GHz. Therefore, 60 GHz is set

as the center frequency.

Press ﬂﬂf . The "123" characters are erased, and the center

ms
DELETE
frequency is set to 123 MHz.

Press | nz (- The "123" characters are erased, and the center
do

CLEAR—~ END
frequency is set to 123 kHz.

. 1 Grz MHz
Note: If Eer | 1S pressed beforel Y, 1, | Ly s OF

sec ms
INSERT DELETE

-

kHz | is pressed, the input numerical value is erased
dg8

CLEAR— END
as indicated.

BdBm 1208nHz 2@1iHz 7

( { I JlﬂdB/
b Sk He w

it
T

T L

ot W T

ST 19mss CEMNTEE

Fig. 3-1 Active function setting (cont'd}

3-2. DESCRIPTION OF INDIVIDUAL KEYS

The numbers enclosed in brackets below are key numbers, and numbers

indicated by a ' are SHIFT key functions. See Figure 3-2.



(1)

{(1)*

(2)

(2)*

(3)

(4)

(5)

(6)

(7)

TRACE Section

POSI PEAK

Press this key to switch to POSI PEAK mode, and press a second
time to switch to POSI NEGA PEAK mode. POSI NEGA PEAK mode is set
when the POWER is first switched on.

SAMPLE

The A/D converter is switched to random sampling mode.

WRITE

Successive display of input signal response.

PLOTTER

Plotting of TR4133/B display to external plotters connected via
GPIB cable is enabled.

STORE &, B, C, D

The input waveform data at the moment the key is pressed is stored
in the respective A, B, C, and D memor ies. At the same time, the
memory is changed to VIEW mode.

VIEW A, B, C, D

Display of the contents of the A, B, C, and D memor ies.

MAX HOLD A, B, C, D

One of the &, B, C, or D memory contents are compared with the
input waveform data of each sweep at each point on the horizontal
axis. The larger level is stored in the A, B, C, or D memor ies.,
AVG A, B, C, D {AVERAGE)

Digital averaging is executed in one of the A, B, C, or D

memor ies, and the result then stored in the respective memory.
Averaging is stopped by pressing the respective VIEW A, B, C, or D
key.

B-A - C

The A memory contents are substracted from the B memory contents,
and the difference of level is shown in trace waveform on the CRT
screen. The display line indicating the reference for this level

difference is also shown on the screen.



(8)

(9)

(9!

(10)

(11)

(N’

(12)

(13)

INPUT-A - C

The A memory contents are substracted from the input waveform in a
manner similar to the subtraction in (7}. The meaning of the
display line shown on the screen, and the related operation are
identical to (7).

B T A

The A and B memory contents are interchanged.

INSTR PRESET

Initializes all settings of TR41301 and TR4133/B.

D - A

The A memory contents are transferred to the D memory.

The D memory contents remain unchanged.

MARKER Section

NORMAL (Normal Marker)

When this key is pressed, a marker appears in the center of the
frequency axis (at the position of the current active marker when
in A marker mode), and the mode is changed to NORMAL marker mode,
OTHER TRACE (Marker - The Other Trace)

When a waveform is shown in dual display mode, the waveform which
the marker is to trace is shifted to the other display.

OFF

All marker-related displays are erased from the screen when this
key is pressed.

A (Delta Marker)

The marker is switched to A marker mode when this key is pressed.
Although two markers appear, only one of them can move on the
frequency axis. The frequency and level differences between the
two markers are displayed on the screen. The movable marker is
called the active marker, and the other marker is called the

reference marker.

3 -10



{(13)' FIXED A (Fixed Delta Marker)

(14)

(15}

(16)

(17)

(18)

(19)

The frequency and level of the marker at the moment this key is
pressed {(active marker when A marker) are stored, and the
differences from the active marker frequency and level are
displayed. Even if the signal input setting is changed, the
reference marker data is kept at the same freguency and level, and
the differences from the active marker are displayed.

MKR + CF {Marker - Center Freguency)

The frequency of the marker position becomes the center frequency,
and the marker is shifted to the center.

PEAK SEARCH (Marker Peak Search)

The marker is shifted to the position of the highest level in the
waveform displayed on the screen.

SIG TRACK {(Signal Track)

PEAK SEARCH and MARKER - CENTER operations are executed during
each sweep (once every approx. 0.8 sec. when less than sweep time
50 msec.), the peak signal being maintained constantly in the
center of the screen. This mode is cancelled when the key is
pressed a second time.

MKR - REF LVL (MARKER - Reference Level)

The marker position level is set as the reference level. No
operation when in LINE mode.

NEXT-PEAK (Next Level Peak Search}

Marker is shifted to the peak of the next highest level after the
current marker position.

NOISE/Hz

Marker level is displayed in the equivalent IF band width 1 Hz
value. This function can be used only when the level unit is dBm

with 10 dB on the vertical axis scale.

3 - N



(20)

(21)

{22)

(23)

(24)

(25)

{26)

(27)

SIG IDENT (Signal Identifier)

Function used to determine whether the correct frequency band has
been selected when measuring a signal of unknown frequency, the
function being used in EXT MIXER mode in the TR4133B. When this
key is pressed, a confirmation signal about 3 dB below the signal
spectrum appears on the side of the signal spectrum during each
sweep. If the freguency difference between the signal spectrum
and this confirmation signal is less than 1 MHz, the signal will
be measured in the correct frequency band.

SHIFT IF switch

If the frequency of the input signal is the same as the 1st IF
frequency (approx. 4 GHz) of this keyboard, the CRT screen base
line is raised and the dynamic range is reduced. 1In this case,
press this switch to change the IF frequency and reduce the base
line. This switch can only be used when the 0 thru 3.6 GHz band
and EXT MIXER (TR4133B) are used.

AFC switch

When the FREQUENCY SPAN/DIV setting is less than 20 kHz,
stabilized spectrum analysis is achieved by applying AFC
{Automatic Frequency Control) to the measured signal. This
function cannot be used, however, for waveforms such as FM
modulation signals below 1 kHz and PULSED RF.

CLEAR

Sweeping is reset, and waveforms are erased from the CRT screen.
STOP/START

Sweeping is stopped when this key is pressed, and is then started

again from the same position when the key is pressed a second time.

TRIGGER MODE Section

FREE RUN
Sweeping is repeated at the set rate.

LINE

Sweeping is repeated at a rate egual to the line frequency.

VIDEO

Sweeping is commenced at the input signal amplitude in the same

way as in an oscilloscope.

3 -12



(28)

(29)

(30)

(3N

(32)

SINGLE
Sweeping is commenced each time the STOP/START key is pressed.

MEMORY Section

SAVE

Storage of keyboard settings. These settings can then be recalled

by the RECALL key (30).

SAVE
when the , and | .4, | keys are pressed, the set
| I A ‘ ! a8

conditions are stored in memory 1. The conditions can be recalled

by the [RECALL] key described below. There is a total of 12
memor ies.

RECALL

Recalling of data saved in memory by the [SAVE] key.
RECALL

When they e v and e keys are pressed, the

measuring conditions saved in memory 1 are retrieved and set in
the TR4133/4133B.
(SAVE) LIST

By using the label function outlined in (35), the user can write
any desired comment in the contents of each saved memory.

See Item 4-8-5. for further details.

The CRT screen is reverted to the former display when the key is
pressed a second time.

f (Function)

Used to call advanced function.*

Example: NEXT PEAK-2 mode is selected by pressing .
J

do

* See Section 4 for further details on the advanced function.

3 -13



(33)

(34)

(35)

(36)

(37)

(38)

(£) LIST

Display of the contents of the advanced functions incorporated in
the TR4133/4133B.

While this display is on the screen, only the f key will

function. The former display is restored when the (f) LIST key is
pressed a second time.

LOW BATTERY ALARM

This LED comes on if the memory back-up battery voltage drops

below a specified value.

KEY FUNCTION Section

LABEL CLEAR

All characters written and displayed on the screen by the label
function (36) are cleared when this key is pressed.

LABEL

When this key is pressed, the built-in LED comes on, and a cursor
appears on the screen to indicate that label mode has been
commenced. Each key on the keyboard panel with a green character
inscribed in the bottom left hand corner is then used for input of
the corresponding character. When the LABEL key is pressed again,
the cursor and LED are switched off, and normal mode is restored.
SHIFT

The SHIFT key is pressed to change the function of the next key to
that indicated by the yellow characters inscribed at the base of
the key.

FUNCTION Section

SPAN/DIV

SPAN/DIV is selected as the external keyboard active function when
this key is pressed. See Item 3-1-2. for details on active
functions.

When SPAN/DIV is selected, DATA keyboard numerical value

measurements, and {:27 : step settings are possible.

3 - 14



(39)

(40)

(41)

(42)

(43)

(44)

(45)

FULL (FULL SPAN}

The frequency range of the selected frequency band is displayed
once when this key is pressed.

The former status is restored when key (38) is pressed.

ZERO (ZERQO SPAN)

The sweep frequency width becomes zero when this key is pressed,
and the instrument operates as a tuned receiver fixed to the
center frequency. The former status is restored by pressing the
key a second time.

REF LEVEL (REFERENCE LEVEL)

The reference level active function is selected when this key is
pressed.

ATT

The MIN. INPUT ATT active function is selected when this key is
pressed.

FREQ CAL.

To measure the frequency accurately when SPAN/DIV is set to 50 kHz
thru 50 MHz, calibrate the frequency by pressing this key. When
SPAN/DIV is set to a level below 20 kHz, the center freguency is
in counter mode.* This function is not required when in counter
mode.

* See Subsection 7-3 of the TR4133/4133B Instruction Manual,

FREQ LOCK

Pressing this key when the SPAN is less than 20 kHz results in the
current center frequency being stored in memory, and monitoring of
that frequency during each sweep to compensate any drift.

tn addition, with FREDQ LOCK selected as the active function, the
fixed frequency can be set to any value. This mode is cancelled
when keys (45), {46), (48), (50), and {51) are pressed.

CENTER FREQ (CENTER Frequency)

Selection of the center frequency as the active function.

3-15



(46)

(47)

(48)

(49}

(50)

(51)

(52)

(53)

(54)

FREQ BAND

Selection of the FREQUENCY BAND as the active function. The LED
on the right hand side of the key goes out, and while it remains
off, the FREQUENCY BAND is fixed. Even if the center frequency is
gset outside the current FREQUENCY BAND range, the center frequency
becomes the maximum or minimum value of the FREQUENCY BAND without
any change to that BAND.

{FREQUENCY BAND) AUTO

The LED on the left hand side of this key comes on when the key is
pressed. And while the LED is on, the FREQ. BAND is set
automatically when CENTER FREQ. or FREQ. LOCK is set.

CF STEP SIZE

CENTER FREQ. STEP SIZE is selected as the active function when
this key is pressed.

CT STEP SIZE indicates the size of the change in center frequency
effected by the UP or DOWN key when the center frequency is set.
{(CF STEP SIZE)} AUTO

When this key is pressed, the LED located between this key and the
CF STEP SIZE key comes on, and the CF STEP SIZE described above
under (48) remains the same as SPAN/DIV.

START

The start frequency is selected as the active function when this
key is pressed.

STOP

The stop frequency is selected as the active function when this
key is pressed.

RBW (Resolution Bandwidth)

The resolution bandwidth is selected as the active function when
this key is pressed.

SWEEP TIME

The sweep time is selected as the active function when this key is
pressed.

(RBW, SWEEP TIME) AUTO

When this key is pressed, RBW and the sweep time are set

automatically according to the SPAN/DIV.

3 - 16



(55)

{This

(56)

(57)

(58)

(59)

{(60)

{61)'

VIDEO BW (Video Filter Bandwidth)
The video bandwidth is selected as the active function when this
key is pressed.

Video BW can be set to OFF, 10 kHz, 1 kHz, 100 Hz, and 10 Hz.
DATA Keyboard Section
set of keys is covered by the following (56) thru (71)).

GHz, V, sec

Input of data units.

The numer ical valué’set by keys {(59) thru (70) is given a unit and
then executed.

MHz, mV, ms

Same as (56).

kHz, dB

Same as {56).

As a rule, keys (56) thru (58) do not result in a operation if
pressed before setting a numerical value by keys (59} thru {(70).
Decimal point [.]

Input of a decimal point when a numerical value is set by keys
(60) thru (70).

Sign inversion key [t}

Inversion of the sign of the numerical value set by keys (59) thru
(70). The sign can be inverted at any time when a numer ical value
is being set by ten key operation.

ZERC CAL

Execution of ZERO CAL.*

* Refer to the TR4133/4133B instruction manual.

(61) thru (70) HNumerical value keys.

{(65)°

(66)"

(67)"

dBm

Input of dBm as the level unit.
dBu

Input of 4BU as the level unit.
dBpW

Input of dBpW as the level unit.
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(68)" 10 dB/div.
Vertical axis scale set to 10 dB/div.
(69)' 2 dB/div.
Vertical axis scale set to 2 dB/div.
(70) ' LINEAR
Vertical axis scale set to LINEAR (voltage V unit).
(71) BACK SP
Deletion of the previous input numerical keyed in by keys (59)
thru (70}.
(72) FINE DOWN
As a rule, data is decremented at minimum resolution for the
respective function. For some functions, continuous operation is
executed when this key remains depressed. (Repeat function)
{73) FINE UP
As a rule, data is incremented at minimum resolution for the
respective function. For some functions, continuous operation is
executed when this key remains depressed. {Repeat function)
(74) COARSE DOWN
Data is decremented at a suitable step rate for each separate
function. For some functions, continuous operation is executed
when this key remains depressed. (Repeat function)
{(75) COARSE UP
Data is incremented at a suitable step rate for each separate
function. For some functions, continuous operation is executed

when this key remains depressed. (Repeat function)

Note: There is no distinction between COARSE and FINE for some

functions.
Other Functions
{76) OFS {(OFFSET)

Any desired offset can be set at the reference level when the

vertical axis scale is LOG.
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(77)

(77)°*

{78)

(78)"

DISPLAY LINE ON

The display line is shown on the screen. In "B-A > C" and
"INPUT-A - C" modes, the reference line where B=A or INPUT=A is
shown.

In other modes, this function serves as the level display line.
CHAR ON (CHARACTER ON)

Characters cleared from the screen by CHAR OFF (see (78)') are
redisplayed.

DISPLAY LINE OFF

The display line shown on the screen by {77) is cleared.

CHAR OFF

Characters are cleared from the CRT screen.
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4-2.

4-2-1.

SECTION 4
OPERATING PROCEDURES FOR EACH FUNCTION

OUTLINE

The TR4133/4133B Spectrum Analyzer functions activated by the TR41301
External Keyboard are described below under functional group headings.
To explain each function, procedure descriptions with number (1}, (2),
(3), ... come first, then follow illustrations with corresponding

numbers.
DATA KEYS

When function settings are to be input by the TR41301, this group of
DATA keys is used after pressing the function key to be set. The two
types of DATA keys used to meet different requirements are the step keys
and "DATA number/unit keyboard".

The relationship between these DATA keys and each function is described

in more detail under Subsection 4-3. below.
Step Reys

Data is incremented/decremented by prescribed steps when these keys
are pressed.

., §  p— As a rule, data is incremented/decremented at
E ’ minimum resolution for the respective function.
For some functions, continuous operation is

executed when this key remains depressed. (Repeat

function)
— COARSE L. .
Data is incremented/decremented at a suitable step
LE:} ﬁ:zf rate for each separate function. For some

functions, continuous operation is executed when

this key remains depressed. (Repeat functien)

Note: There is no distinction between COARSE and FINE for some

functions.



4-2-2.

DATA keyhoard

DATA (CURSOR)

—_— — COARSE — -
1 O Oy 2
G o
EARERREEEEE
10e3/0IV 2dB/DI¥  LINEAR sec

INSERT
4 5 8
[ =aamJ { Bu ] [a‘apwl Mz

ERRERRERR:
BACK SP hHz

Lo ) L=

[T-ZERD CAL + CLEAR—= END

Direct input of numerical value data. This data is input to the set
data when the relevant unit key is pressed after keying in the set
numerical data. If the BACK SP key is pressed while setting the

numer ical value, the previous input number is deleted.

Note: @ When function settings are keyed in by DATA key operation,
the setting is not executed until the unit key is pressed.

& "DATA keys" refer to the group of keys shown in the above
diagram - the UP and DOWN keys are not included.

e If a unit key not defined for a particular function is
pressed (for example, kHz for SWEEP TIME}, a buzzer is
activated and operation stops. Since the numerical value
being set is maintained, simply press the correct unit key
to continue.

e When setting numbers which do not take a unit (such as

AVERAGE, SAVE, RECALL, FUNCTION), press kHz key.
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4-3-1.

CENTER FREQ

(1)

(2)

(3)

FUNCTIONS

RESOLK 2w FUNCTION

AUTO VIDEQ FLTR

7
oo e ) [

I
CF 5TER SIZE AUTO  FRED CAL FREQ LOCK
= (= CENTER
vl L) + - FREQ
FREQUENCY *
- _ SPAN
TART
Vq{_zsgg_] :q[ Funl % zﬁ STAR ] *{_SchL] [ oy
FREQ SPAN 4
FRED BAND AUTO
REF
ATT oFsS
mD_D:D yu Au LEVEL
Lever, ©

CENTER
FRED

This key is used to decide the center frequency. When the key

is pressed, the center frequency is selected as the active

The

function, Any value from 0 to 60 GHz may be set.

resolution is 1/20 of the SPAN/DIV, or 1 kHz when SPAN/DIV is

less than 20 kHz.

FINE
when the INE FINE

(1™ =]
5 5

frequency is decremented or incremented by 1/20th cof the

key is then pressed, the center

SPAN/DIV, If, however, this operation results in the center
frequency shifting outside the range of the current frequency
band, a buzzer is activated and the center frequency remains
unchanged.

When the SPAN/DIV is 50 kHz or 100 kHz in the respective 12.4
thru 28 GHz and 28 thru 60 GHz frequency bands, the center
frequency display may be displaced slightly from the display
waveform. When measuring the center freguency under these

conditions, always make use of FREQ CAL operation.

Gorﬁ.

Press




(3)-1

If STEP SIZE is in AUTO,

increments/decrements are in SPAN/DIV steps only.

(3)-2 When CF STEP SIZE has been set,

increments/decrements occur in the set steps.

(3)-3 If, as a result of (3)~1 or (3)-2, the center frequency lies

(4)

(3)

(6)

(7

outside the range of the current frequency band,
i) a buzzer is activated and the center frequency remains
unchanged if "FREQ.BAND" (see 4-3-3.) is in MANUAL, or
ii) the frequency band is set automatically if "FREQ.BAND" is
in AUTO.
The center frequency to be set can be keyed in directly as a
numerical value by DATA key operation. After pressing the
relevant DATA keys, press the GHz, MHz, or kHz unit key to set
the keyed in frequency.
When the center frequency is set by DATA key operation with
SPAN/DIV at a value from 2 MHz to 50 kHz, FREQ CAL is executed
one to six times in the processing routine.
With each FREQ CAL operation, the LED lamp built into the FREQ
CAL key flashes on and off, each operation taking up to two
seconds to be completed.
And if the center frequency is set by DATA key operation with a
SPAN of 20 kHz or less, or at ZERO SPAN, the operation may take
from two to five seconds to be complete.
If the set frequency input signal already exists, the setting
operation can be gpeeded up by switching the AFC ON in advance.
When FREQ BAND is set to AUTO, the most suitable frequency band
for the set numerical value is set automatically. #when set to
MANUAL (where the FREQ BAND AUTO LED is not on) the FREQ BAND is
fixed, and the maximum or minimum value of the current FREQ BAND

is set.



(1) BdBm 1296iMHz SakHz /-
CE;E? C h 1 18dB/
- T 3Rk Hzw

Frn e o b g s |—|—-eéj< S R R s pames

il e

ST 18ms~s CENTER

FINE
(2) Center frequency is decremented by 1/20 of SPAN/DIV when m

is pressed.

Center frequency is incremented by 1/20 of SPAN/DIV when
! ;
is pressed. - >

(3) Center frequency is decremented by SPAN/DIV when Gﬁ is

pressed.

Center frequency is incremented by SPAN/DIV when : is

pressed.

(4) Setting by DATA key operation

DATA (CURSOR)
- COARSE —

FINE FINE
iG] &l
Q O
EERKERKRREL
10aB/DIv 298701V LINEAR sec
" . p INSERT
{scam ] rcau ] Ldaow] Mz
EERER | a | DEE:'TE

BACK SP o
o OE0 L=

{ CTI-EEROD CaL CLEAR - £ND J

(5) If center frequency is set by DATA key operation when 2 MHz >
SPAN/DIV > 50 kHz, FREQ CAL (see the TR4133/B instruction
manual) is executed from one to six times during the TR4133/B

. . FREG CA .
internal processing. "- Approx. two seconds each time.
; ‘



(6) & (7) Omitted.

4-3-2. FREQ. LOCK

This function is used to fix the center frequency when SPAN/DIV is

less than 20 kHz.

(1) This function does not operate when SPAN/DIV is not less than
20 kHz, or is not ZERO SPAN.

(2) When the FREQ LOCK key is pressed, the built-in LED comes on,
and "FROLOCK" appears in the center right of the screen.

{3) The center fregquency in step (2) above is stored in memory, and
is adjusted by the built-in counter during each sweep (sweep
time of about one second at less than 50 ms/div).

(4) When this function is operated as an active function with
"FRLOCK" appear ing in the bottom line of the screen, and the
numerical value is keyed in by DATA key operation, the center
frequency can be set in the same way as CENTER FREQ, and can
also be stored and fixed in memory. In this case, too, the
center frequency takes some two or three seconds to be fixed and
stabilized. (This time interval varies according to various
factors such as the length of time after switching the power on,
and other previous settings).

(5) The fixed frequency can be incremented/decremented by pressing
the UP or DOWN key.

(6) This mode can be cancelled by pressing the CENTER FREQ, FREQ.
BAND, or CF STEP SIZE key.



(1) Condition to set FREQ. LOCK to ON,

SPAN/DIV<20KHZ No
or ZERO SAPN?
NG
0K
(2) FEO LOCK
BdEm 1206 BaAiHz 20k Hz
-‘ ‘ [ 94/
T LikHEw
FROLOGK %
Disupranbludoyy _lw.u,.ﬂ‘ Eé'ﬂmmhmdmw»n

ST S8ms/ FRLOCK



(3)

FREQ LOCK ON

[LF=Center frequency) Center freguency storage

@

FREQ LOCK ON?

Center No

frequency
=LV

Yes ]

Center freguency = Center frequency -
o (Center fregquency — LF)

The difference from the LF is calculated,
and the displacement from the center
frequency is compensated.

Other

processings




(4) Fixed freguency can be set directly by DATA key operation.

DATA (CURSOR)
— COARSE —

AN,

>

7 8 I g I GHz
{0ca/01y 2dB/O0IV  LINEAR ;ic
[_4_} {*54} {76 ] TNGERT

dSa dBp dBpW 1ﬁf
O B ] =

BACK S= KHz
o) OELO L=
J-2ERO CAL T R |

Set in same way as center

frequency.

(2 Jledloldlofyw

The fixed frequency

FINE

FINE

when l ~ J or [ I ]

o

a

The fixed frequency

when 4::; or

>

ms

BdBm 1198 . A61MHz 28kHz -
? l@dF/
+ 1k Hrw
s
FEPLOCK g

i

ST S@ms. FRLOCK 2408

£

PRIV S

Fixed at set frequency 2 or 3

seconds later.

BdBm 2480 . BBAMHZ 2% Hz S
I [&dp-
:z 1k HEw
; '
FRAGLGCK i
TR T

5T S@mss FRLOCK 2488

is incremented/decremented in 1 kHz steps

is pressed.

is incremented/decremented by SPAN/DIV steps

is pressed.



{5) FREQ. LOCK is cancelled when any of the following functions is

selected.

FREQ BANO CF STEP SIZE

e | ) L=

4-3-3. FREQ.CAL f==iv
£

This function is the same as the TR4133/4133B FREQ.CAL function. The

FREQ.CAL built-in LED is on during execution of this function. Refer

to Item 4-8-2. of the TR4133/4133B instruction manual for further

details,
4-3-4, FREQ.BAND (Freguency Band)

Function used to change the frequency band.

FREQ BAND AUTO

i ¢

This function operates as the active function.

FREQ BAND
Frequency band AUTO mode is cancelled when the key is
{| 2

pressed. When the "kHz" key is pressed after DATA key operation, the

frequency band is set as indicated in the following table.

Setting
Analyzer 1 2 3 4 5 6 7
model

TR4133 0-0.36 | 0.01-4 4-12 8-12 12-20 12.4~28 | 28-60
TR4133B 0=0.36 | 3.5-7.5 | 7.2-15.2 | 10.9-20 | 12,4-28 | 28-60 3.5-20

Attempts to set any other values results in a buzzer being activated

without any change to the frequency band. The frequency band is

. . FINE — COARSE =
increased/decreased one band at a time when[ ! ],

r

FINE

or { key is pressed.
(o ker is o

0

4 - 10




awte
4-3-5, D_D (FREQ. BAND) AUTO
&

When this key is pressed, the LED on the right hand side of the key

comes on, and the mode is switched to fregquency band automatic

setting mode.

If a CENTER FREQ. or FREQ.LOCK numerical value is set

by DATA key operation, the most suitable frequency band is selected

automatically.

and if a center frequency is set outside the

FREQ.BAND range when not in AUTO mode, the maximum or minimum value

within that band becomes the center frequency.

4-3-6. CF STEP SIZE

OF STEP SIZE AUTO

) 1l

{1} This function is used to decide the step size for changes in the
center frequency incremented or decremented by using {:17 or
ﬁ::? after the active function has been set to cetem

FREDQ
»

(2) If AUTO is set, the step size becomes the same as the SPAN/DIV,
and is set automatically.

(3) WwWhen the SPAN/DIV is greater than 50 kHz, the CF STEP SIZE
setting resolution is as shown in the following table. Note
that CF STEP SIZE settings are executed after discarding any
values set below these center frequency setting resolution
values.

TR4133 0-0.36 | 0.01-4 4-12 8-12 12-20 12,4-28 | 28-60
CF STEP SIZE | 1 kHz 1 kHz 2 kHz 1 kHz 2 kHz 4 kHz 8 kH=z
resolution

TR4133B 0-0.36 | 3.5-7.5| 7.2-15.2 | 10.9-20 | 12.4-28 | 28~60 3.5-20
CF STEP SIZE | 1 kHz 1 kHz 2 kHz 3 kHz 4 kHz 8 kHz -

resolution

4 - 11



{1) wh th TAEILE key is pressed

“CFSTEP" is displayed as indicated in the accompanying diagram,

and CF STEP SIZE becomes the active function.

AdBm 12981Hz SRaMHz /-
ﬁ 18dB~
x AL HE w
CFSTEF[ SBEHZ C
ST SBms~s CFSTEP UF 18kHz

(CF STEP SIZE is set to SPAN/DIV when this key is first pressed
after the power is switched on or INSTR PRESET is executed. And
if CF STEP SIZE is switched to AUTO after being set, and this

key is pressed again, the previous CF STEF SIZE is reproduced).

L2 o] (o]

BdBm 12881Hz SiMHz /
MHzZ i 13dB-
;i aV - 30AkHE w
o= T
E' bbb 8
CFRETER ZBEMH2 E
5T G#ms~s CFSTEP UF 18kHz

The CF STEP SIZE is set to 200 MHz.

4 - 12



exmn | Active function becomes center fregquency.
FRED

~£BdBm S0BHHz S5aMHz 7
o tadp~
¥ 2041 Her
e heddaratip aitena o R AL PO
CFETER 28PHH3 I

ST SBms/ CEMTER UF 18kHz

: Center fregquency is incremented by a single CF STEP size

to become 1000 MHz.

-ZRdBm 1 88ABMHzZ SBWHz /
T 18dB -
T el b
. - Lod b e i boiobedon
CFETER ZaBMH :

ST S@mss CENTER UF 18kHz
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é::} Likewise, the center frequency is decremented by 200 MHz.

-ZzBdBm EB8NHz S@MHz ~

T ladas
] 3BBkHzw

b
ALBEERS

FEFEREESNAEEE EEREE RENEK

CFETER ZBEHHS
L

ST Sdms/ CENTER UF 1@kHz

IR SR
(AN RERE]

FINE FINE

i 1 and | Y increment and decrement the center freguency

in steps equal to 1/20 of the SPAN/DIV in the same way as when
CF STEP SIZE is switched to AUTO.

4-3-7. START & STOP [sum] { s7oe |

This function operates as an active function. The left and right
hand edge frequencies of the screen scale can be set.

The TR4133/4133B, however, is only capable of setting the frequency
span in 1-2-5 steps, which means that the left and right hand sides
of the scale cannot be made to correspond to each other on a
one-to-one basis in diverse settings such as START/STOP. This is
overcome by displaying a vertical cursor as indicated in figure and
displaying the START and STOP frequencies as the cursor frequency.
Since the operation of these functions is somewhat complicated, they
are described according to the following sequence. The parenthesized
numbers in this diagram correspond to the following description text

numbers.
hkkkikkk START Frequency kkkkkik

This description commences with the start frequency. The stop

frequency operation is symmetrical to the start operation.

4 - 14



(1)

(2)

(3)

(4)

(5}

Note: e This mode is cancelled when the . or

CENTER SPAN
FREQ sOIV

FREQ LOCK key is pressed, and the start and stop frequency

displays are erased.

e Since no calibration such as in the CENTER FREQ (4-3-1.)
function is executed in the START and STOP functions, the
center frequency accuracy is 5 MHz. When a precise
setting of the center fregquency is required, set the

display frequency range by CENTER FREQ and SPAN/DIV keys.

The start freguency is shown on the left hand side of the scale

on the CRT screen, and the stop frequency is shown on the right

hand side (as indicated in figure when the key is pressed.

A vertical cursor appears on the screen when the : key is

pressed, as shifts by one division to the right.

Note: The start frequency at the bottom of the left hand
scale is the frequency of the cursor position at that
time.

FINE
When the key is pressed, the vertical cursor appears and
L J

o

iz shifted one point to the right.

If the difference between the cursor position frequency and the
frequency on the right hand side of the scale (STOP frequency)
becomes smaller than SPAN/DIV at this point as a result of Steps
(1) and (2) above, SPAN/DIV is immediately reduced by one step,
and the center frequency is incremented by 1/2 of the SPAN/DIV
change without effecting the STOP freguency {on the right side
of the scale). The fregquency of the cursor position is thus
shifted so as to maintain the same value as before the SPAN/DIV

change.

The cursor is shifted one division to the left when the 4::;

key is pressed.
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FINE
{6) The cursor is shifted one point to the left when the key

is pressed. Q

Note: The start frequency display is the cursor position

frequency.

{7) 1If the separation between the cursor and the left hand side of
the scale is less than one division, the cursor is shifted to

the left.

(8) 1If 4::5 and i

v are pressed when the cursor is already at the

Q

left hand side of the scale, SPAN/DIV is increased by one step,

and the center frequency is decremented by 1/2 of the SPAN/DIV

change without effecting the STOP frequency (on the right side

of the scale). The frequency of the cursor position is thus
sifted so as to maintain the same value as before the SPAN/DIV
change.

(9) The start frequency can be set directly by DATA key operation.
In this case, the cursor is shifted to the most suitable
position from the stop frequency and the set numerical value,
Operation differs, however, in the following cases.

@ If the start fregquency is set higher than the stop frequency
by mistake, a buzzer is activated, SPAN/DIV is set to 50 kBEz,
and the set frequency becomes the center frequency. The
cursor disappears and the start and stop frequencies indicate
the frequencies on the left and right hand sides of the
scale. The cursor can be retrieved by repeating steps (2).
(3), and (4).

e If the start frequency is set lower than the stop frequency,
but outside the FREQ BAND range, a buzzer is activated, and an

error message is displayed without the function being executed.
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(1) _ START/STOP frequency display appears on the screen.

BaBm 2839MHz 40BMHz ~
T - [BdB-
W j 1 FHE ue
i
-+ ta - 1
I %
STRRY L Aaky, STIOR m"-al:mu
ST 18ms/ GSTART
(2} (3) (5) (&)
FINE FING . ,
ﬂ Q {} Cursor is moved left and right as
| .‘ | J
Q D
indicated in the accompanying diagram by pressing the UP and
DOWN kevys.
CURSOR . pdsm 2038MHz 4BBMHZ /
r | i T9dB-
1MBEw

IR P R NN N
HH T

i | ] ‘

STRRT AQLMH‘ STNE 1482 MH]
ST 1fms/ START

P
i
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(4) Example

@AdBm 1828MH=z ZBRANHz 7
T 1adg~
T LHHE
£ \
il I
"
STEETL 937MH; ¥ sthe 797LMH

ST 1@mss START

wWhen :: is pressed, the cursor frequency becomes 937 + 200 =

1137 MHz.

The separation between the cursor position and the right hand
side of the scale is less than 1000 MHz at this time. SPAN/DIV
is thus set to 100 MHz, and the cursor is shifted to the

1137 MHz position while maintaining the stop frequency
(frequency at right hand side of scale) at 2020 MHz.

The screen display finally appears as indicated in the following

diagram.

BdBm 1528MHz 188MHz ~

TadB-
SRAkHEw

1
T

1 PV PN TR NP
T

kﬁﬂ“ﬂ ral ] ! ' |4[)
STERTLL 1 1h7Muz SThp 12028MY

ST 18ms/ START
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(7N

BdBm 15221Hz 1B6HHZ 7
18dB~
289k Hrw

NEUTE NS
HHA T

eyt by
HiHrptTY

g bbbt
++

gt
P

*“L'r

ST - cThp [2R292MH
ST lAms/ START

If 4::9 is pressed while in the condition indicated in the

"

diagram on the left, the display is changed as indicated below.

BdBm 1522WHz LBanRz~
ladgs
SRRk KE w

PN PR PR SRR
\AENRRERE RN

Pl P

s e i
et

—

Aﬁhﬁ‘

sThRTl takamis cThe lza2EMui

5T i@Bms/ START
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is pressed when the cursor is at the left hand side of

(8) If
U

the scale in step (7), SPAN/DIV is increased by one step without

changing the start frequency.

PdBn 1R22HHz | 28BHNz/
T 18dB~
] LMHEz w

I
T

p il a e s

ol it
T

L o IWWW:

STRRTL 1@22MHz
ST 18Amss START

PR
Tt

STOPp 1282EMH

(9) Example showing the start frequency set by DATA key operation.

BdBm 1822MHz 20RMHz 7
1RdB~
1MHE w

1

PIE P
HH= T

T ey

«=-SWH EFEEE EEYI EW

il wilpial

STOP '?Fl’?LMHa

STRRT L cRBMH
ST 18Bmss START
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If, smaﬂ [4] ][_0 | [72 J [ 2 ] ?ﬁy Eare pressed while in the
me

condition indicated in the diagram on the left, the display is

changed as indicated below.

BdBm 1B221Hz 2Bz /

lDiE/
1MBEF w

P FEWE T SIS P F
A REERERENRERERSSREN RERN]

ppar o 11
RERSER

h H“N”*“ i

QTLD 2022

bt
T

STLQT 1nLvmi-
ST i@mss START

(10) The start frequency has been set higher than the stop frequency.

-164Bm 280 BhHz ZMHZ 7 1 v |
START §
\ JIBd / zlll'll

198kHrw

r
e T

' T N e
gﬂlblllTlll‘lli HH
- -

1
—— I

-+

LWHMEFFEﬁW' qﬂﬁﬂﬁﬁﬁh
SThRRTL 190 gMuHz 210 @AM

ST 1@ms~s START 484 UF 18kHz

LN
1]
o
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A buzzer is activated, SPAN/DIV becomes 50 kHz, and the set

frequency becomes the center frequency. The cursor disappears.

-384Bm 4983 BEBMHz SAkHz 7
[a4B~
Atz w
prundirrudig AN E%W‘J-;ll; TRy
STERT 399 7oA E QTLP 4R 25AMHZz
ST @.5s/ START UF LB9Hz

(11) Example: Set a start frequency of 200 MHz when the TR4133 has
been set to the 4 GHz to 8 GHz FREQ. BAND.

'/- BdEBm SBBBI'le 2?2:];’//
[ 2 ] [ 0 ] [ 0 } 246k Hi

' R P P
T

"

TS EUWE R
HA

R R A S
STLDT 49R@MHZ STOP IEIH=MH

ST 18mss START Z0A

MMz
mV
ns

A buzzer is activated, and an error message is displayed.

* % % J % ke ok STOP Frequency hkkkkikk
Operations related to the stop frequency are the exact reverse of
operations related to the start frequency. These stop related

operations are outlined in brief below.
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(1)

(2)

(3)

(4}

(5)

(6)

(7)

When the key is pressed, the start frequency appears at

the left hand edge of the scale on the screen, and the stop

frequency appears at the right hand edge.

wWhen the 4:;; key is pressed, the vertical cursor appears and is

shifted to the left by cne division.
FINE

When the key is pressed, the vertical cursor appears as

shown in Figure 4-19, and is shifted to the left by one point.

Note: The stop frequency in the bottom right hand corner of

the scale indicates the frequency

position.

of the current cursor

If, as a result of steps (1) and {(2), the difference between the

cursor position frequency and the frequency at the left hand

edge of the scale (start frequency) is smaller than the current

SPAN/DIV, this SPAN/DIV is immediately reduced by one step. The

center Ffrequency is reduced by 1/2 of the SPAN/DIV change

without changing the frequency at the left
scale (start frequency}, and the cursor is
cursor position frequency remains the same

SPAN/DIV change.

If the : key is pressed, the cursor is

by one division.
FINE

If the key is pressed, the cursor is
by one point.
Note: The stop frequency display is the

cursor position.

hand edge of the

shifted so that the

as before the

shifted to the right

shifted to the right

frequency of the

If the separation between the cursor and the right hand edge of

the scale is less than one division, the cursor is immediately

shifted to the right hand edge of the scale.
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(8)

(9)

FINE

If and y are pressed when the cursor is already located
<y
>

at the right hand edge of the scale, SPAN/DIV is increased by

one step, and the center frequency is increased by 1/2 of the
SPAN/DIV change without altering the start frequency at the
right hand edge of the scale. The cursor is shifted so that the
cursor position frequency remains the same as before the
SPAN/DIV change.

The stop frequency can be changed directly by DATA key
operation. In this case, the cursor is shifted to the most
suitable position in respect to the set value and the stop

frequency, and SPAN/DIV is set to the most suitable value.

Note: Operation differs in the following cases.

e When the start frequency is set to a value greater
than the stop frequency.

A buzzer is activated, SPAN/DIV is set to 50 kHz, and
the set value become the center frequency. The
cursor disappears, and both the start and stop
frequencies are represented as the frequency at the
left hand edge of the scale.

The cursor reappears if step (2), (3}, or (4) is
executed.

e When the start frequency is set to a value less than
the stop Frequency, but the FREQ BAND range is
exceeded.

A buzzer is activated, and an error message is

displayed with the setting being executed.
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Stop frequency cursor

AdBm 11732010z 299MHz -

Z

N I BT STV FEWIE FETEE Eww
S H e T

PN TR T

STRRT L 17EMHY
ST 1Bms-s  STOP

e
Tt

4-3-8. SPAN/DIV (FREQUENCY SPAN/DIV)

{1) This function operates as an active function.

{2) This function is identical to SPAN/DIV of the analyzer panel.
FINE —~ COARSE =1 }

E
If and y are pressed, SPAN/DIV is
[T] ISRl

increased/decreased in 1-2-5 steps one step at a time.

There is no distinction between coarse and fine.
Settings from a minimum of 2 kHz/div up to a maximum of
400 MHz/div are possible.

(3) SPAN/DIV can be substituted directly by a numer ical value by
DATA key operation.

(4) If SPAN/DIV key is pressed in Full span mode with a marker
activated, the center frequency is set to the marker frequency.
Effective use can be made of this function when combined with
the marker functions described later in this manual (see

Item 4-3-20).
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4-3-9.

4-3-10.

(5)

(6)

(7}

If the span key is pressed during

@ MARKER OFF, and

& FULL SPAN

as in step (4), the span and the center frequency are returned
to the values immediately prior to switching to FULL SPAN.

As was described in Item 4-3-1, the center frequency resolution
differs according to the SPAN/DIV value. Furthermore, the
operation involved in setting the center frequency by DATA key
also differs according to the SPAN/DIV value.

The (RBW, SWEEP TIME) AUTO mode is not cancelled when these keys

are pressed.

FULL (SPAN) | Ful

This function is identical to the FULL SPAN switch on the analyzer

panel.

Refer to Item 4-8-3. of the analyzer instruction manual,

Note: The (RBW, SWEEP TIME) AUTO mode is cancelled when this key

is pressed.

ZERO (SPAN) [

This function is identical to the ZERO (SPAN) switch on the analyzer

panel.

(1)
(2)

(3)

Refer to Item 4~8-3. of the analyzer instruction manual.

In ZERO SPAN mode, the center freguency is the value computed by
the built-in counter. The operation involved when the center
frequency is set by DATA key operation is handled in the same
way as when SPAN/DIV is less than 20 kHz/DIV. See Item 4-3-1,
If the [SPAN/DIV] key is pressed during zero span mode, the span
and center frequency are reset to the values current immediately

prior to setting zero span mode.
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4-3-11.

(4) The marker frequency displayed in zero span mode represents the
sweep time up to the marker from the left hand edge of the
screen (see diagram below).

Likewise in A marker mode, the sweep time difference between two

markers is indicated.

3dBm 25B. B27MHz ZERG SPAN
MK 293 Bm 1B3dB~
-1 7dBE 308k HE

ard iy
oyt

NAAAAAFANANNAANAAN

B
i

i et
i

ST Gmss MARKER

REF. LEVEL REF
LEVEL

The reference level becomes the active function. Refer to the

TR4133/B instruction manual for details on basic items related to the

reference level.

(1) The reference level value is increased or decreased by pressing
the UP or DOWN key. The step size involved in these changes are
listed in Table 4-1 below.

Table 4-1 REF LEVEL step size

Vertical scale axis
10 dB/div | 2 dB/div Linear
COARSE step size 10 dB 1 dB 1-2-5 steps
FINE step size 1 dB 0.25 4B
Setting range From +40 dBm to 20 V to 100 uv
-69 .75 dBm
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4~-3-12.

(2)

rReference Level Offset (OFS) m

Direct input of the reference level value is possible by DATA

i 3
[+
E

key operation. The sign of the value is set by using the

key where the sign is inverted each time the key is pressed.

The setting is executed when the kiHz key is pressed after the

a
CLEA = END —_

numer ical value has been set by DATA key and i; key operation.
L

When the vertical axis is in LOG, any desired offset can be applied

to the reference level.

(1)

(2)

(3)

(4)

After pressing the OFS key, key in the offset value in the XX.XX
format by DATA key operation, and then set the unit by using the

«Hz | key. The GHz and MHz keys cannot be used in this case.
ds
CLEAR = ENO

Since the offset value is in dB units (relative value), the

level unit can be dBm, dBu, or dBpW.

While the offset value is being set,

OFFSET XX.XXdB

appears on the screen.

Bnd the reference level, NORMAL marker level, and display line
level are shown with an offset value added to the actual value
(or subtracted from the actual value if the sign of the offset
value is negative}.

To cancel this offset, use the offset function again and set the

offset value to zero.

4 - 28



4-3-13.

4-3-14.
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Changing the Level Display Unit

During LOG displays, dBm, dBu, or dBpW can be selected as the unit of

display of reference level, marker, and display line.

. . : . SHIFT
Reference level is displayed in the dBm unit when FE-] and r———]-are
4
dBm

pressed, in the dBU unit when ;TWT and are pressed, and in the
c 1 Ls ]
dBu

SHIFT

dBpW unit when and are pressed.
1 [e]

aBpW

Changing the Vertical Axis Scale

The vertical scale is normally graduated in logarithmic units at

10 dB/division, but this can be changed to 2 dB/division, and linear.

The vertical scale is switched to 10 dB/division when f;HIFTEand I Z i

16d42,01IV

... SHIFT
are pressed, to 2 dB/division when f:44J and g B H are pressed, and to

2d8/D1IV

. SHIFT
linear when E? ]and Py ] are pressed.

LINEAR
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4-3-15.

4-3-16.

ATT (MIN INPUT ATTENUATION)

MIN INPUT ATTENUATOR is selected as the active function. This
function is the same as the ATT setting in the TR4133/B analyzers.
(Refer to Item 4-8-6. of the TR4133/B instruction manual).

MIN INPUT ATTENUATOR is increased and decreased by the UP and DOWN
keys.

Pressing the | .. | key following input of the numerical value enables
dB

the setting to be made in the 10 dB unit.

Note: ATT 0 dB can only be set by DATA key operation. The minimum

setting possible when using the UP and DOWN keys is 10 dB.

RESOLN BW

The TR4133/B resolution bandwidth is set by this function.

RESOLN BW {(RESOLUTICN BANDWIDTH)

In this case, resolution bandwidth is selected as the active
function. Refer to Item 4-8-4. of the TR4133/B instruction manual
for details of basic items related to the TR4133/B resolution
bandwidth. o
The bandwidth can be increased or decreased in 1-3 steps from 100 Hz
to 1 MHz by pressing the UP or DCOWN key.
Note: @ The UP and DOWN keys have a repeat function
e There is no distinction between coarse and fine.
® Although direct setting by DATA key operation is possible,
the setting can be executed in only in 1-3 step size.
e (RBW, SWEEP TIME) AUTC mode is cancelled when this

function is selected.
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4"3-17 -

4-3-18.

4-3-19.

SwP TIME/
o q

Sweep Time

Sweep time is selected as the active function when this key is
pressed. Note that (RBW, SWEEP TIME} AUTC mode is cancelled when
this function is selected.

Refer to Ttem 4-8-9. of the TR4133/B instruction manual for details
of basic items related to SWEEP TIME/DIV.

Sweep time can be set to values from 5 msec/div. to 10 sec/div. in

1-2-5 steps by UP, DOWN, or ten key operation.
RESOLN BW

ALTO
(RBW, SWEEP TIME) AUTO :
SWE TIME/

-

When the key is pressed; the LED on the left of the key comes on to
indicate (RBW, SWEEP TIME) AUTO mode.

In this moede, the resolution bandwidth (RBW) and sweep time are
automatically set to optimum levels according to the SPAN/DIV and
VIDEQ FILTER values.

This mode is set automatically when the power is switched on, and

normally remains set.

Note: If this key is pressed when RBW or SWEEP TIME is the active
function, that active function is switched off. The FULL
SPAN MARKER function described in Step (4) of Item 4-3-8.
above is operated when this AUTO key is pressed, that is,

this key is similar to the AUTO key on TR4133 analyzer panel,

vIDEQ FLTR
VIDEOQO FILTER

This function is exactly the same as the video filter function in the

TR4133/B analyzers. For further details on this function, refer to

Item 4-8-7. of the TR4133/B instruction manual.

(1) Video function is selected as the active function.

{2} Video filter is switched to OFF, 10 kHz, 1 kHz, 100 Hz, or 10 Hz
by the UP and DOWN keys.

{3) There is no distinction between coarse and fine in the UP and

DOWN key operations.
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4-3-20.

(4) Wwhen in (RBW, SWEEP TIME) AUTO mode, the optimum sweep time is
set automatically according to the video filter value.
(5) Although the filter can also be set by DATA key operation, only

one of the five steps given in (2) above can be set.

FULL SPAN MARKER Function

Although there is no specific key for this function, it can be

operated by combining (in sequence)} a number of different other

functions as described below. (Also see Item 4-3-18. "AUTO", and

Item 4-3-8. "SPAN/DIV").

(1) Set SPAN/DIV to the desired value. ({Because of the marker
frequency resolution, set to a value of at least 5 MHz/div.)
The center frequency can be at any value at this time,

{(2) Switch to FULL SPAN (in MULTI BAND if desired).

(3) Switch MARKER on. (Set to NORMAL MARKER). If MARKER is already
on, this step can be omitted.

(4) Align the marker with the signal to be measured.

{5) When the SPAN/DIV or (RBW, SWEEP TIME) AUTC key is pressed,
SPAN/DIV is switched to the value set in Step (1), and the
center frequency becomes the frequency of the marker shifted in

Step (4).

Note: At FULL SPAN (400 MHz/div), the marker axis resolution
is 400 MHz * 10 div/700 points = approx. 5.7 Miz.
Therefore, this becomes the minimum resolution for the
frequency setting in Step (5). Hence, if the SPAN/DIV
set in Step (1) is too small, the signal found in Step

(4) may not appear on the screen during Step {(5).

Although this function is operated by following the basic
sequence from Step (1) thru Step (3), it is convenient to use
each of the marker search functions in Step (4). A number of
examples where a marker search function is used in Step (4) are
outlined below. The marker function used here is described

later in more detail Subsection 4-5.
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(4)-1 MARKER PEAK SEARCH
When this function is used here, the signal of maximum level
within the selected FREQ. BAND is sought automatically. (If
MULTI BAND is set in Step (1), the signal of maximum level
within the preselector band is found) .

(4)-2 NEXT PEAK SEARCH
When this function is used here, signals can be sought in
level height sequence after the maximum level signal within

FREQ. BAND.

(4)-3 NEXT PEAK 2 l f E ! 1 l kiHz

do

When this function is used here, the high level signals are
sought in sequence from the higher (or lower) frequencies from

the DISPLAY LINE setting within the selected FREQ. BAND.

(1) SPAN/DIV setting

N ! 5 l MHz BdBm 358 9MHz SiHz/
JDIV - { mV F To4B~
17 ms = L
/s 1385 HEw
P | i 1 ﬂ

ST 18ms/ SPANS
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{2) Set to FULL SPAN.

i FUoL ﬂ BdBm 2809MHz 4ARMHz /
n ! : TAdR/

1HHEw

I VTS NN PSS N U RN
T

1

L' AT PRl

ST 18ms~s SPANS

{3} Switch MARKER on.

(4) Shift the marker to the position of the signal or frequency to

be set.
5' 2dBn 2RA0INHz ADAMHZ #
. MR I ZIHE T TodR~
12 IEdB f LMHE
L £ !
ey ABbhid Py

ST 1@ms/ MARKER
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AUTO

(5} Press the —[j

SPAN/DIV is switched to the value set in Step (1).

SPAN
sOIV

key.

AdBm 981 . SMHz SHHz ~
Mg 3 1.5EHZ ild@~s
- 73 G4E LAk Hir

4+

rwarns waw SR SN FETIFE YT
H e

ST 18mss SPANS

frequency is Step (4) becomes the center frequency.

The (4)-1 and (4)-3 functions can be used in Step (4).

{(4)-1 MARKER PEAK SEARCH

PEAK SEARCH

!IIIIIII
% J

For details

on MARKER PEAK SEARCH, NEXT PEAK

The marker

BdBm Z288BHHz 434Kz 7
MK S@Z2MHE S 1adg~
~12_4dBm T LM 0
N -
W -

LR LR LI B
r
r

LERLE]

PEAK SEARCH 2, see Section 4-5.
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4-4.

4“"’4-1 .

4-4-2,

DISPLAY LINE DISPLAY LINE

Outline CHAR ON CHAR OFF

0 =]

The display line function can be used in two different ways.

In one method, the function is used immediately after selection of

the B-A+C or INPUT-A+C trace function, while in the other methcd, the

function is used after other functions.

These two methods are described in Items 4-4-2. and 4-4-3. below.

Function Used Immediately After B-A+C or INPUT-A+C Trace Function

(1)

(2)

(3)

(4}

when B-A+C or INPUT-A+C trace function is selected in the
analyzer, a display line (horizontal cursor) appears on the
screen without pressing the DISPLAY LINE~ON key. (See
Subsection 4-6., for details on B-A>C and INPUT-A-C}.

This display line indicates that B=A when the waveform data is
B~-A~C, and that INPUT-A>C when INPUT=A. Therefore, the display
line level in this case is indicated as DL = 0 dB.

When the key is pressed, the display line is selected as

the active function.

Although this display line can be moved upwards and downwards on
the screen by using the UP and DOWN keys, the level remains at
DL = 0 dB indicating that the reference line set in Step (2) is
0 dB. The B-A*C and INPUT-A>C waveforms are moved up and down
on the screen in accordance with the display line movement.

Position cannot be set by DATA key operation

Note: ® The built-in processor takes 0.25 sec to execute
arithmetic operations on the B-A+C waveform data and
display line movement in Step (3). If Step (3) is
repeated while this built-in processor is still
processing an operation, a buzzer is sounded and the
second Step (3) operation is disregarded. This
should be remembered especially when programming wvia
GPIB.
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e If a trace function apart from B-A+C and INPUT-A-C is
selected, the display line functions according to
that described in Item 4-4-3. below even through
status set may be as described in Item 4-4-3.

If B~A+C or INPUT-A+C is then selected again, the
display line functions as described in Item 4-4-2,

e If the trace (waveform display) is altered and B-A-»C
or INPUT-A+C is cancelled, the display line
disappears from the screen. If, however, the DISPLAY
LINE-ON key has been pressed prior to Step (1), the
display line is retained on the screen and the

function is altered to that described in Item 4-4-3.
{1), (2) B=-A»C or INPUT-A-C selected

AdBm 118 GHHz 2MHz 7

1BaE/
148k Hz w

r_,
E
r
]

MR R
t i

ST Slms~ UF LkHz
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The B-A+C operation is performed, and the resultant waveform is
displayed. The display line appears at about the center level

of the scale.

2dBm SUN: L 2MHz/
:{ 19d8~
33 138k Hz @

D=04B ;\
A N e
ST S58ms/ UF 1kHz

Display line intersection occurs at the point where A = B.

(3) DISPLAY LINE
When the key is pressed, display line is selected as the

active function. This display line can be moved up and down by

pressing the ——w— , , , and 1. keys.
<5 =2
Q D
BdBm 118, fiHz 2MHz
113 ORHH3 :5 TadE -
G 35 248 \ L aAk iz
DC=04E /k 'L

3
3
H+HHH
-
— |
X
1
#
]

LT
[ i
n

AT O

| J

UF 1kHz

RVET RRUTS BT o
e

53T SBmgs DSPLLN
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(4)

The waveform moves up and down according to the display line

movement.
ddBEm 119 gHHz 2WHz /4
G It [19. ApFAZ . iAdR
47_5dB i 188k HE w
O =B4B i

5T SBms~/ DSPLLM U UF 1kHz

Position cannot be set by DATA key operation.

N
BATA (CURSOR}
e — COARSE — F
(=[] [o] £
SN o
saicalralc
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(5) If the B-A+-C or INPUT-A+C display is cancelled, the display line
display is also erased.
WRITE
If the E key is pressed during the status indicated in (3) a

o }
PLAOTTER

dual display, (B-A+C and WRITE) appears on the screen.

AdBm il@.;HHZ 2¥Hz s
14, 9RH 18dB~r
45 |Ed B ﬁ i X L[Jﬂk u

i
\

DE=64d8 r

A 3 o s o PP PYEIPES RPN
ki aaa s o il UL AR & it APy ireies ] \w\ Py

) i)
rombssasonsed ot \.U“ Ny
s
ST S@8ms~ DSPLLM U UF 1kHz
WRITE

If pressed a second time, a single WRITE display appears.
9y |

AdBm 1108 6MHz ZMHz/
10dB/
190k Hew

e TR P
«ion B EEE RN ERRNA LR

TR N
_,__--__.—-«_-——4----———=

el
3

T

ST S@ms/ UF LkHz
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4-4-3,

Condition not Corresponding to the Status in Item 4-4-2.

(immediately following selection of trace apart from B-A+C and

INPUT--A-C)

(1) The display line (horizontal cursor) appears on the screen when
the key is pressed.

(2) The display line is selected as the active function, and this
display line can-be moved upwards and downwards on the screen by
using the UP and DOWN keys. The step sizes during this
operation are listed in Table 4-2 below.

{(3) The level at the display line position is shown as
as DL = XX dBm
on the left hand side of the screen, The unit of this level is
changed simultaneously with the changes described in
Item 4-3-13, "Changing the level unit".

(4) The display line position can be set directly as a level value
by DATA key operation.

(5) As a secondary function of this display line, this function can
also be used as the threshold line during NEXT PEAK-2 mode. See
Subsection 4-11, "NEXT PEAK~2" for details,

Note: e If the B-A+C or INPUT-A+C key is pressed while the
display line (as described in Item 4-4-2.) is on, the
function is changed to that described in Item 4-4-2.

e If INPUT-A+C is displayed while in the condition
described in Item 4-4-3, the corresponding waveform
is moved up and down in response to movement of the
display line. (There is no response, however, with

B=-A+C key).

Table 4-2 Step size of display line

10 4B/Div | 2 dB/Div
COARSE 10 dB 2,5 dB
FINE 0.4 4B 0.1 dB
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(1), (2) DISPLAY LINE
FINE

A display line appears, and can be moved up and down by ’

, o
, , and FTNE .
C /1_1\ ..i
D
BdBm 119 Az 2Whz/

I ] {6dB~
T4 1 2

UFE—* Y. WdBm

EETEETEL SRR FEETS FEE

gyt e
H

e

ST S8ms/ UF lkHz

(3) The level unit is the same unit as the reference level and
marker.

(4) Setting by DATAE key operation is possible.

118 9MH ZiHz S
[sﬂiallltz] i ﬁf— I6dB~
o R 1ABEHZ w
~ :'gz DE==4%5" 2B \l
CLEAR = END ‘ - o
-56.2 dB ll
5T SAms~s DSPLLM o UF‘lkHz
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4-5.

4-5-1.

4-5-2,

MARKER SECTION

MARKER

3Fonmq kI OFF] m[ ¥ai ]

OTHER TRACE FIXED &4
PEAK SEARCH MKR—>CF  SIG TRACK

L JLJ.E 3

NEXT PEAK MKR—REF LV NOISE/Hz

A O A o

Outline

Use of the marker enables screen waveform data to be read in digital
form. In addition, MKR - CF, SIG TRCK, MARK — REF LVL, and other

signal inputs can be set.

Normal Maker Mode

(1) When the key is pressed, a marker appears in the center of
the freq£2ﬁ2$mgxis. The normal marker hecomes the active
function, and is switched to variable status.

(2) The marker frequency and level appear in the top left hand
corner of the screen.

(3) The marker position can be moved up and down by the UP and DOWN

keys. The step sizes during this operation are listed below.

Step size

COARSE | 1 Div = 70 point

FINE 1/70 Div = 1 peoint

The UP and DOWN keys are capable of repeat operation in this
case.

{(4) The marker can also be shifted directly to the desired frequency
by DATA key operation., If, however, a frequency outside the
frequency range on the screen is keyed in, the marker is shifted

to the right or left hand side of the scale.
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(5)

(6)

(7)

(8)

(1)

{2)

(3)

If this key is pressed during delta marker mode, delta marker

mode is changed to normal marker mode.

In this case, the reference delta marker is erased while the

active delta marker remains on the screen.

If the TRACE key is pressed when the marker is on, the marker is

shifted on the traces.

SHIFT
If the and keys are pressed during dual display mode,

QOTRER TRACE
the marker is shifted from one trace to the other. This also
occurs when the delta marker is used.
Although the marker freguency resolution depends on the SPAN/DIV
value, it is same as the center frequency resolution. (The

delta marker resolution may differ from the center frequency} .

The marker appears in the center of the screen when the !

key is pressed.

The marker level and frequency are shown in the top left hand

corner of the screen.

AdEm 288. 11Hz SiHz 7
| B,lEﬁz 14dg~
E76 BB L3k Hb v

IERWI FUETE EWEEE ST FERTE FUweY I
e

|

ST 18ms/

i T 1 DIV.UP (shift to right)

FINE
Y 1 point (1/70) UP.

l

g

O
4::; 1DIV DOWN
FINE .
1 point DOWN

3
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(4)

pPosition can also be set by DATA key operation.

Position is set as shown in the diagram.

MMz
my
ms
(5) 1If the;’*"?"“L

AdBm 217 . 8BiHz SHHz ~
K4—8 B4[Hz I 1adp~
o _&dB ff LA Ak Hiz ur
TE
il ilhn lem mK L“ﬂ
ST 1Bms/ MARKER

RABm 288 . i¥H=z SHHz /
W 215 BRHz I 18dB~/
e 15d ¥ 1 3Rk Hr o
T
-fi e ENEE NN
Ww-n
ST 1@ms/

4 - 45

key is pressed when a delta marker has been set,
OTHER TRACE

the marker is changed to a normal marker.

AdEm 217 . BiMHz SiHz /

MK 215 bHHz T llﬁdB/

=13 e L ABkHYy «
L bhiibiabllo] oo dilillc

5T
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(6) The marker shifted to the other waveform in accordance with

trace mode changes,

BdBm 214 41MHz 2Rk Kz~ AdBm 214 4iWHz 28BkHz -
MK 214, Z2BZMRz ] 1adB- ME Z214. 26ZMHz T 18dB~
F13/AdEB Ak H w 45 \EdB BkHEw

2

4

AR ST IR FEEES W . W
LR B R N AL =

| SRR RRANERREENARREARERY RESEY RRN)
|t

Ao ooy \w s - P, 3f; - ki L s ol
ST 18ms/ UF 1@kHz ST iBms/ UF 18kHz
{(7)
BdBm 214 41MHz 208kHz - [SHIFT] [ N
WO TE 2Bz T [0dg- R
45 |G4R ¥ AkHz w OTHER TRACE
0
i
/T 3
fi,-f.:. ol o BdBm 214 4ihHz 20@kHz /
A \ HE 213 2B 2Tz T T@dg/
i \ T Ay -1 ¥ Ak H w
,r'll T h L
p g n £E
K ¥ ™, ¥ N
Z I T ™~ !L + \
-~ I T \
o) }{L J‘"'Jr o'lud Ty " \:\N*:."'" ll;"::: “".
ST 1@ms/ UF 1BkHz T ““L?;g "
! :; ‘\
VAR ‘
. \ E \‘\
sebvrendis -ﬁi.MA k@um _ Twﬁw
5T 1@ms/ UF 1BkHz

4-5-3. (MARKER) OFF
When the key is pressed, the marker related display disappears

from the screen, and the marker related functions (signal track,

noise, Hz, etc.) are cancelled.
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4-5-4.

Delta Marker ({(A)

When the key is pressed, two markers are obtained. Only one of
these, however, can be moved. (The movable marker is called the
active marker, and the non-movable marker is called the reference
marker).

Instead of the marker frequency and level shown for normal markers,

the frequency and level differences are shown in this case.

Both the active marker and reference marker trace waveforms

constantly.

Pressing the key results in the changes described in (1)' thru

(1)-3 below according to the current conditions.

(1) If the marker is pressed after the normal marker has been
switched on, the active and reference markers appear at the
position of the marker when the key is pressed. (Since both
markers appear at the same spot, they appear to be a single
marker) .

(1)-1 If MARKER is off when the key is pressed, the active and

reference markers appear at the center of the scale. (Since
both markers appear at the same spot, they appear to be a
single marker).

{(1}-2 If the delta marker is on when the key is pressed, and
MARKER is the active function, the previous reference marker
disappears and reappears at the position of the active
marker. (Since both markers appear at the same spot, they
appear to be a single marker).

(1)=3 If the delta marker is on when the key is pressed, and
MARKER is not the active function, MARKER becomes the active
function without any change in the reference and active
markers.

(2) The position of the active marker can be shifted by using the UP
and DOWN keys., The step sizes in this case are the same as for
normal marker.

(3} The position of the active marker can be set by DATA key
operation on the basis of the difference between the reference

and active marker frequencies.
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{4) Delta marker mode is cancelled when the key is pressed.
Only a single marker remains in the active marker position, this
being the normal marker.

(5) All markers together with the frequency and level displays are
cleared when the . key is pressed.

{1)
AdBm 214 41MHz 288kHz/
MK Z214.2E9iHz 13dB~/
L 12 |EdE Ak Hb

e NS e R R & SN

111 RN E NS WS A I
tHHH

Akt i

ST 18Bmss MARKER YF 18kHz

-

Normal marker

BdEm 214 41MHz Z88kHz -
“ HK4 9. BOPNH] [ [&dp~
L ' A 3478 Ak Hy o

i S
INFUNETRL FRERE SWENN

L 1T

[ TR SR LN
T e T e e e e

doliomdond] Sl Lol L

ST 1@mss MARKER UF 18kHz

The active and reference markers appear together at the previous

normal marker position.
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(1)1

BdBm 214 41MHz 288kHz /
18dB/
Bk Hrw

LERS]

+

[EEE PR

PETPITE PRPR N P
TtHT ey

| At
iy

i I...A..J P |

ST 1@ms~/ UF 18kHz
Marker off
BdBm 214 41WHz ZuAkHz 7
MKa 8. AOEMH F 1Bsm~
A A_QdB Ak R w
——t ”{ _f B R S RN
e ] uJ i Y
ST 1@ms/ MARKER UF 18kHz

The active and reference markers appear together im the center.
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(1)-2

BdBm 214, 411Hz 2k Hz /
HKa-3. LSHHH I 18dB~
4 _2dB F BlcHE

Ll
e

e bt "
H Ty

i

I

\
|
\
\

. d A

ST 19ms/ MARKER UF 18kHz

Delta marker mode, with Marker as active function.

BdBm 214 41Mdz 208k Hz /

MK4 & BORMHA T iadps

k j A_QdB EE Ak HE w
A Vil L

ST 18ms/ MARKER UF 1PkHz

The reference marker is shifted to the active marker position.

(1)~-3
BdBm 214 411Nz 29AkHz
MK a-0 JGhiH4 ¥ 18dB~
-ES 348 b Ak Hiz w

L

aas S TN

U

e S NPT FEUTE FEEE
ARIRERANLENEE RN LR N AN

|
\
t
%

ST 1Bmss CENTER UF 1BkHz

!

Delta marker mode, with active function other than marker.
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MARKER becomes the active function.

o
<>

" FINE
Q

BdBm

214 411Kz

288k Hz 7

MK 4—8 . IEEAHZ

it

l1adg -
Ak HF w

PR
et

fpiad iy

n
|
I
\
\
\

A al Ak,

R Pl
?ITI HHT T

"

ST {fAims/ MARKER

Active marker

Active marker

marker

Active

Active marker

shifted

shifted

shifted

shifted
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{(3) DATA key operation

AdBm 215 . B5aNMHz 28kHz/
; MRKE 23 IkAS I 10dB-
ENIERIERIDIER

-E<4 d4B ¥ 1k

kHz

I

CLEAR —= END

R
N n

ST S58ms/ MARKER UF 1BkHz

{4) Normal marker appears at active marker position.

BdBm 215 136MHz 20kHz 7
MK 215 2P5MHz T 18dB~
L7924 ¥ Lk HE w

|

!
AN x

ST %Bms~s MARKER UF 1BkHz

1
[T
b
t
1
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4-5-5.

Fixed Delta Marker

The fixed delta marker mode is set by pressing the : and .-.
keys. L 1 FIXED 4
When the above keys are pressed in the indicated order, the frequency
and level of the marker at that time (or of the active marker if
already in delta marker or fixed delta marker mode) are stored in
memory. In addition, the position of the reference marker is fixed,
and the frequency and level differences between the reference and
active markers are displayed.
Even if the input setting conditions (center frequency, SPAN/DIV,
etc.) are changed, the reference marker data is maintained, and the
differences from the active marker remain on display.
(1) when the L and keys are pressed, one of the following
L ) FIXED 4
four cases will apply.
{1)-1 Marker is not on.
As in delta marker mode, the reference and active markers both
appear together at the center of the scale. 1In this case,
however, the reference marker is fixed and does not trace the
waveform., The same applies to the other three cases described
below.
{1)-2 ©Normal marker is on
The reference and active markers both appear together at the
position at the moment the two keys are pressed.
(1)-3 Delta marker is on
The previous reference marker is shifted to the position of
the active marker frequency. The reference marker frequency
and level data stored in memory at this time is the same as
the active marker data.
(1)-4 Fixed delta marker mode has been set already
Same as case (1)-3.
{2} The active marker can be moved by using the UP and DOWN keys,
and by DATA key operation.
If, however, a setting is made that exceeds the current scale
range, the active marker is shifted to either the left or right

hand edge of the scale.
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(3)

{4)

The delta marker frequency and level displayed in the top left
hand corner of the screen are the result of the following
calculations.

Delta marker freguency

= Reference marker frequency - Active marker frequency

Delta marker level

= Reference marker level -~ Active marker level

The above reference marker frequency and level values are stored
in memory during Step (1), and remain in memory until Step (1)
is repeated again (irrespective of changes in the input setting
conditions such as center frequency and span/div). Furthermore,
the displayed position of the reference marker remains unmoved
without waveform tracing.

The fixed delta marker level cannot be calculated in vertical
axis scale units when that scale is LIN/. In this case, [X] is

displayed in the marker level unit.

{(1)-1

AdBm 215 . 245MHz 198k Hz /
T [adp~
f 3k Hr
pond LF
ST SGHnms/ UF 18kHz
Marker off
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BdBm 214 995Kz 189kHz/

SHIFT ) MK 4 AHpMH4 o 18dB~

L g & 3

FIxeDh 4 ¥
ST S@ms/ MRERKER UF LBkHz

The reference marker does not move.
{(1)=-2

PdBm 215 9451Hz 108kHz /
214 9B5MHz T 18dB~
125 Ak Hr
ST SBms/ MARKER UF 1BkHz

Normal marker mode
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BdBm 215. B45MHz 188kHz ~

IFT
= a9 P I TR/
| ] 1 A_A4E * kHEw
FIXED a I
s Wb
5T S#ms/ MARKER UF 18kHz

The active and reference markers both appear together at the

position of the previous normal marker.

(1)-3
BdBm 215, 136HHz 180k Hz /
4 . 398FH 3 [adp/
-B6 RBdR 3k Hiz wr

it
HHH R

. | \

ST SBms/ MARKER UF 18kHz

Fixed delta marker mode
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SHIFT BdBm 215. 138MHz 108kHz /

i: E I 4 ] 4 B 0PEMH3Z = 1068/
0 _HdR + 3kHrw
FIXED o T
. N LE .
ST SBms/ MARKER UF 18kHz

The reference marker is shifted to the active marker position.

(1)~4 Same as (1)-3.

FINE FINE

(2) The active marker can be moved by , {} ’ i} , and .
4 ) : J
Qa D

However, setting outside the current scale range is not possible.

. 4 B Z5HMHZ E 1ede-
FINE — COARSE — FINE k4 dap f Wik
el s
@ o i
EAREKIRERRED EL
10qa/DIV  24B/D1Y  LINEAR sec ¥
[ 4 ] rs “ [ 8 } INSERT é
FEM a8y aBoW hm,z T
{ 1 l { 2J {3J DE:ES'TE i_J ., .
BACK SP kHz ST SBms/ MARKER UF 1@kHz
Lol [y L=
CI-ZERQ CAL = CLEAR—= END
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(3) The reference marker data remains unchanged when the | .-

FREQ
s | @andl . |settings are changed.
701V LEVEL
-12dBm 199, 99MkHz 2ARkHz /
d 4BPHHA 1 18dB.
7B _4dp 3 Al Hir o
¥ WW'
e : i dind
ST 18ms-s WARKER UF 18kHz
Reference marker Active marker
A MHz a Mz
B dBm b dBm
Marker data
(a -~ A) MHz
(b -~ B) 4dBm

This is displayed.

The reference marker screen position and data correspond.
The following conversion is made.

CENTER = 400 MHz

SPAN/DIV = 50 kHz

REF LEVEL = -20 dBm

-49dBm 4R BIZMHz 18BkHz 7
4 199 F39%H: T IGﬂE/
-B7 _2d4B ak W

PRI T NS
et

S P Vi U

PR PR P
HH

ST S5B@ms~, MARKER UF 18kHz



4-5-6.

(4)

MRK

(1)

(2)
(3)

Reference marker Active marker
A MHz a MHz
B dEm b dBm
Marker data
(c = A) Miz:
(d - B) dBm:
This is displayed.
The reference marker Screen position and data do not correspond
{since the signal input setting has been changed).
If the vertical scale is set to LIN/ during fixed delta marker
mode, the unit of the delta marker level display becomes X

because delta calculation in Linear mode is not possible.

1wt 409. 137MHz 198kHz -
i 0. BiEHH3 T ;B@IJ/
g i 5 t 7

AL 5

e S
ST SBms~s MARKER UF 1@kHz

MR = CF
+ CF

-]
MKR —»CF
The marker position when the [:::] key is pressed while a normal

marker is displayed is set tg the center frequency.
The marker following step (1) is shifted to the scale center.
If steps (1) and (2) are executed in delta marker mode, the
marker is replaced by the active marker.
Note: @ Due to the configurational nature of the TR4133/B
hardware, the center fregquency following steps (1),
(2), and (3) may differ slightly from the former

marker frequency.
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® When the MK » CF operation is executed, the Tuning
control on the TR4133/B analyzer panel is set to

center frequency change status.

{1) when in normal marker mode

-19dBm 480 . 132Kz 188kHz/
MK 488 9l [Miz [ 1#dB~
A LGB kHrw

i

$it
T

-

'l P
1B RLRA

— TR FREPE N
H T

|

5T S@ms/ UF 18kHz

(2)
MKR = CF ~19dBm 480 . B1LHHz S8kHz/
MK 484 all 1eHz s i 13dB~
L54 | 2dB 3kHEzw

PN PR
EamAL SRR R RN RN

|

5T 28ms/ UF 18kHz
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{3} WwWhen in delta marker mode

~13dEBm 409 . BESHHZ S@kHz s -13d4Bm 496 . 815MHz SAkHz

MEJ-ES,? Hz {adB~- Ml;a--S,lB Hz T 14dp~

4_84R Ak Hz w 2 4R T Tl Hir
MKR = CF "

Pl AP |

HHH

ITREN NN U FETT FWETE SUTE Iwm

rarw
-

i |

5T ZBms/ MARKER UF 18kHz ST Z28mss HARKER UF tB8kHz

1

I

L

Yy

+

T

¥
P e - .
4+ s maa

4-5-7. Peak Search

PEAK SEARCH
When the key is pressed, the marker is shifted to the peak of
the highest level within the scale.

-Z29dBm 428 @85MHz SBkHz -
MK 498 BESHNZ 1838/
L93]2g 3kHzw

P RS SR RN FENTY S
e

%;

ST Sdms/ MARKER UF 1kHz
PEAK SEARCH -29dBm 480 . BRSHHZ 5Bk Hz -
MR 4I:B,BE3HH3 I [adp-
- =50 {2dE Hew
N . }\\ kS .
Tﬁ\ - —
ST SBms/ MARKER UF 1kHz
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4-5-8.

Signal Track

SIG TRACK

When the key is pressed while a marker is being displayed,
ol )

the signal track function is switched on. Pressing the key a second

time switches the function off. The signal track function is

described in further detail below.

(1)

(2)

While the signal track function is on, SIG TRC is displayed in
the center left hand side of the scale. The point of the
highest level on the waveform shown on the scale (or on the
waveform being traced by marker when in dual display mode) is
sought during each sweep (every 0.8 to 1 sec when SWEEP TIME is
less than 50 msec/div.), and the center frequency is changed to
that peint. (Peak search and MK — CENTER operations are
executed during each sweep).

If trigger mode is switched to SINGLE while signal track is on,

that signal track operation is suspended.

Note: @ When the waveform being traced by the marker is not
WRITE, signal track fails to operate correctly.
e When SIGNAL TRK is executed, the Tuning control on
the TR4133/B analyzer panel is set to center
frequency set status.

SIG TRACK . X
e If the key is pressed while the marker is
ol ,

off, the operation is invalid and a buzzer is sounded.
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(1)

SIG TRACK AdBm 191 SMHz SiHz -
MR TT7 TR I TodE~
P g 72|84 T LBRLHr
SIG-TR IR R~
A i e g

ST 18ms/ MPRKER

When the sweep is reached,

AdBm 191, 3MHz SHHz /
M 138 SfiHz T ¥ Tadg~
L1294 - L@@k HE w
I 1
SERI .
y -
kil e e e
ST 18ms/ HMARKER
Search for peak, and to CENTER
24Bm 135 3MHz S5MHz ~
HMET138 9FHT I 1GdE
-2 18d3m + 1 BAK Hry
x
;
LSO i Elianaan REE S SRS SRS | DR I FE D

L
oot Al

| 1

o

L B

ST 18ms- FARKER
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SIG TRACK SINGLE

(3) Wwhen the { key is switched on, and = v key is pressed,
£

STOP/START
SIGNAL TRACK is interrupted, and is only executed once by -,
d g

{4) If a change is made to a trace apart from WRITE while Si6 TRACK 35

on, SIGNAL TRACK fails to operate correctly.

ph

TRACE

WRITE POSI PEAK
(=] (=]

[} @
PLOTTER [C—SAMPLE

4-5-9. Next Peak
When the MXT PEAK pey jis pressed during marker mode, the positive peak

values (note 1) of the waveform in the scale (the waveform being

traced by marker) are searched for in sequence from the highest peak.

another type of next peak "next peak 2" is available within the

advanced functions).

Typical applications are described below.

(1) The waveform is either viewed, or switched to single sweep mode
and held (not moved). In waveforms which undergo changes such

as the WRITE waveform, peaks cannot be search in the exact level

sequence.
(2) Switeh ( or on.
A ) &
OTVER TRACE "EIXeD 2
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(3)

(4)

(5)

(6)

PEAK_SEARCH
L]
NEXT_PEAK

When the - key is pressed, the marker is shifted to the

Move the marker to the maximum peak by

second largest positive peak., The marker is then shifted to the
next largest peak after the current peak each time the *XTPHT
key is pressed. -
Even if the marker is shifted to any desired position in place
of Step (2), Steps (2) and (3) can be executed without any
problem.

If there are two peaks at the same level, the search proceeds in

sequence from the lower frequency.

Note 1. Positive peak values:

All large value points in the vicinity of a
particular peak are detected.

Since the display frequencies in the TR4133/B
analyzers cover a very wide range, a single peint on
the horizontal axis can correspond to several MHz
(5.7 MHz per point in span of 400 MHz/). Therefore,
if certain peaks are not detected by this method,
signals may be lost in the waveform.

Note 2. Execution of this function requires a relatively long
period of time. The operating time is especially
long when there are fewer ups and downs in the
waveform., (Execution of the horizontal line waveform
immediately following initialization takes
48 seconds).

If the NEXT PEAK key is depressed continually, a
buzzer is sounded and operation is stopped since the
next input is applied during execution of the

previous NEXT PEAK operation.

Steps (1) and (2) abbreviated.
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(3} PEARK SEARCH
PEAK SEARCH . .
Marker shifted to peak point.

r.

~104Bm 1RG9MHz Z2BBWHz /
MK ZﬁBHHF T 18dB~
28 BdBF ¥ 1 MHE w

e »—{EEH [FESNAE BEENE N YN I

) f . RN
ST S8ms/ MARKER UF 19k Hz
NEXT PEAK

4) | | Press once.
@ [ ]

-184EBm 1BE9YHz 2BBMHz /4

MK 1994FHz i IGE

47 |RdB f { MUy
I LI % LN

ST SAms/ MARKER UF 18kHz

4 - 66



Then pressed a second and third time, This process is repeated.

-1%dBm 1B59MHz 2HPKHz -
MK L 94TEz T l@ﬂﬁf
Laglad4p T LiHHE w
4 3 2| 1
A !
-] i Ldl
ST 5Bms/ MARKER UF 18dkHz

Note: Positive peak values?
Points higher than surrounding levels. Points

indicated by arrows are peaks.

22—~

dy
1—= dy

(5) Commence NEXT PEAK SEARCH after moving marker to any desired

position.
~184Bm 1965MHz 2RENHZ /
MK 53THHE T i8dB~-
49 |BdB T LMHE w
i
L HRE e e e e R e -:f- RN EE TN N
AL LR LT
5T S8ms. MARKER UF 189kHz
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(6} If there are two peaks at the same level, the search proceeds in

sequence from the lower fregquency.

~183Bm 1869MHz 2BBAMHZ #
MK 1357MHz T 1ddp~
L5l 448k T LHHE y
I 1,2
T
SO SETENEE DR SR e H—H:__:H [ERRNAE RN SRR IRERE I
. RE: Ml
ST SBms/ MARKER UF 18kHz

4-5-10, Noise/Hz
Whe NOISE/Hz . ,
n the i key is pressed, the rms value of the noise level

normalized in the 1 Hz noise power bandwidth is measured.
(1) This mode functions only when the vertical scale axis is
10 dB/div. and the level unit is dBm. This mode is cancelled
automatically if the vertical scale or level unit is changed.
(2) The marker level is displayed on the screen as "XX dBm/Hz".
This indicates the noise power per 1 Hz noise power bandwidth,
The theory behind the calculation is described below.
1} Find the average of the 16 points both sides of the marker
point,
2) Let this average value be A dBm, and let the N to be
determined N 4dBm/Hz.
N=2a- 10 log(RBW} + (2.5 - 0.8)
¢ RBW is the selected resolution bandwidth with an ideal
Gaussian filter.
® 2.5 is a constant (dB unit) related to the statistical

processing of log compressed average noise.
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(3)

(4)

e 0.8 is obtained by the following expression
10 log 1.2 = 10 log (a/b) (dB)
where a is the noise power bandwidth, and
b is the spectrum analyzer RBW
3) To convert the displayed 1 Hz noise power bandwidth into the
value of another noise bandwidth, add the following value to
the display value.
10 log {Bandwidth to be converted/! Hz)
Operations for this mode cannot be executed while still in delta
marker mode.

Delta marker mode can be changed to normal marker mode by
NOISE/Hz

NOISE/ Mz
Pressing the key during fixed delta marker mode results in
'_ J

pressing the key.

T

a change to the mode where carrier to noise ratic (C/N)
calculations can be executed.

If the fixed delta reference marker is set in advance at the
peak of the signal to be measured, and the mode then switched to
noise/Hz mode, the signal, the noise power per Hz, and the
signal to power ratio (carrier to noise ratio) are displayed as
marker levels. In this case, the marker levels are displayed in
XX dBc/Hz units.

If the carrier to noise ratio is represented by Cy,

CN = N - {Reference marker level)

N is the factor determined in step (2), and the reference marker
level is the reference marker level stored in memory when the

fixed delta marker was on.

Example 1: Reference marker level is -30 dBm

If the active marker level is -~130 dBm/Hz,

Cy = =130 - (-30) = ~-130 + 30 = -100 dBc/hz
Example 2: Measurement where signal level is -30 dBm, and

noise level is -130 dBm/Hz
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(1) 10 dB/div. (Only when level unit is dBm)

-3B84Bm 288 . an3Mkz 188k Hz /
MR 280 2B 4Rz o 1848~
—1Q9 ;44 Bk : 2k HE w
e Se B B + :;— +
1Rk B i
Ml L ;
ST S@Ams~/ MARKER
(2) The marker level display when is on.
4 -
-38dBnm 208 . BATNHz 1Bk Hz £
M 283 . cadrHiz E edp-
- Ak HEw

-135 {d_Ef;H -

| T WIS PR

1 = rrtt
=

h

——sE—] -
|§" 1
5 T

%

ST Séms. MARKER

{3) This function cannot be activated in delta marker mode,

~384EBm 208 Bn3rkz 18RkHz - NOISE/Hz -3348m 208 B83MHz l@BkHz -

MRa Z38kRz 1 I B R B N U= wf P08 ZHYRRT - I R R LT
] { ‘ ‘ 1= 3

-B3 2dB ;. - e fimed3kHEw Lm- -97 |Rd By __?-L,,,,,.A.____,"; 2AkHzw
LR et b [Snaaak aR Ll A SERS EREES ESARE Bl Ml PEISE RPN 1

ﬁ“‘ i) 1LY il

gL g

e — |

5T SBms+< MRERKER ST SBn;si M;%Rl;\tl?
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Example 2: dBc/Hz measuring example

1) Align the marker with the peak in normal

marker mode.

-3@dBm 299 . 254MHz 193kHz /

298 183MH:= T ladprs
L29.2d48 f 3kHrw
At b i b H44-1d|1-lkk;;414-dl*1 [BENERRNEE NN

|

1

rreen i
LER N

ST SOms/ MARKER

2} Switch the FPIXED delta marker on.

SHIFT

~3%dBn 28R 254MHz 18BkHz -
> i 7d ;

IXEDA 4 BirHz2 1948
A _AdB X b

L

I

el

-t

bt
LLnN

ST SBms/ MARKER

Peak frequency and level are stored in memory.
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4-5-11.

4_5-1 2.

3) BSwitch NOISE/Hz on.

Align marker to noise.

NOISE/Hz ~33dBm 288 Z54Mhz 18RkHz
G 2 ) B9GNH3 T 1948~
zd J -B8 BdBclkHz T Akl

T , Marker

: ¥

‘j’l.ﬁ |

ST SBms~/ MARKER

Mode is switched to dBc/Hz measuring mode, and
the peak frequency and level stored in memory
in Step (2) are compared with the active

marker noise level, the result being displayed.

Other Trace

SHIFT
If and are pressed during dual trace display mode, the
F_Jod o

OTHER TRACE

marker is shifted to the other trace (see Item 4-5-2(7)).

MR -=REF LV

MKR—=REF LWL

The marker level at the time when is pressed with the marker

shown on the screen is replaced by the reference level.

Since the level setting at this time is executed at a resolution of
0.25 dB, it is not possible to combine with other levels at a finer
resolution.

This function is not operable when the vertical axis scale is LIN.

4 - 72



Note: 1) There is no response if there is no marker display when
this key is pressed.

2) In some cases, execution of this function may take one

second.
AdBm 1135 3hHz ZMHz 7 -34 254Bm 1135 8iHz 2WHz 7
"TTE?jIﬁﬂ?T“"’f """T“‘T“'TIEEB/ KR REF LVL ‘JTTas.E?HPz ¥ 'T'"j’"“?@&?/
14 |6dBn__ e 1BBKHz w 34 12dBm . __ T | _ 1ERKHE w

i
LA

A ||H:;nqn..

|
1
F

E

g

S

=5

}

;
HHHHH

PPRAINTRN 10 PP ; I TE T

ST l8ms/ MARKER ST 1Bms. MARKER

4-6. TRACE SECTION

B-A->C INPUT-A=C
S R
Q R

BA 0-+A
NI e
INSTR PRESET




4-6-1.

ocutline

The TR4133/B analyzers contain five screens of digital memories - an

input waveform storage memory WRITE, and four computation memories A,

B, C,

(1)

(2)

(3)

(4)

(5)

(6)

and D.
Any two of the above five memories can be displayed at the same
time.
When the TR4133/B is initialized, only thé WRITE screen is
displayed.
when one of the TRACE section keys is pressed, the corresponding
image is displayed.
As a rule, the images corresponding to the last pressed key and
the key pressed before that are displayed in dual display mode.
Images displayed before the last two keys were pressed are
erased in the same sequence that they appeared.

If only one image is desired, press the same key twice.
The only exception to the step (4) display is the dynamic
operation modes (MAX HOLD, AVERAGE, B-A+C, and INPUT-A+C) where
only one image can be displayed at a time.
That is, if a second dynamic operation mode key "B" is pressed
during display of the first dynamic operation mode "A", that
first mode display disappears.
If a dynamic operation mode is selected while the WRITE waveform
is displayed, that WRITE waveform disappears. If the WRITE key
is then pressed a second time, both the dynamic operation mode

and the WRITE waveform are displayed in dual display mode.
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(2)

(1)

TRACE

4

WRITE POST PEAK
PLOTTER [—saMPLE

U

TRACE

PASI PEAK
ak ,

[ SAMPLE

WRITE
PLOTTER

™)

(4)

(3)

TRACE

WRITE POST PEAK
f =]
L]
PLOTTER [ SAMPLE

W]

TRACE

@

WRITE
PLOTTER

POST PEAK
C—SamMPLE

Execute the following operation in the given order
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4-6-2.

4-6-3.

Operation Results

(1) Press A-VIEW while only {1} Dual display with WRITE and
WRITE waveform is shown. A-VIEW.
{2) Press B-MAX, {(2) WRITE disappears, and A-VIEW

and B-MAX are displayed in
dual mode.

(3) Press C-AVERAGE. {3) B-MAX disappears (and since
only a single image can be
displayed in dynamic
operation mode) only
C-AVERAGE appears.

(4) Press D-VIEW. (4) Dual display of D-VIEW and
C-AVERAGE.

TRACE Modes that are same as TR4133/B

Apart from the addition of C and D memories to the TR4133/B analyzer
memor ies, the functions and operations related to

WRITE,

each A, B, C, and D STORE,

each A, B, C, and D VIEW, and

each A, B, C, and D MAX HOLD

are exactly the same. And all four memories are of exactly the same
priority.

When each VIEW, MAX HOLD, and AVG related mode is selected, the LED
for that key comes on to indicate that that mode has been selected
(same as the analyzer panel).

A detailed description of these function will not be repeated here.

Refer to Item 4~8-8. of the TR4133/B instruction manual.
AVERAGE A, B, C, D
This is basically the same function as the TR4133/B analyzer panel

AVERAGE function. Waveform data read during each sweep is averaged

after time weighting.

When the A, B, C, or D AVERAGE key is pressed,
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(1)

(2)

(3)

Averaging is commenced in the relevant memory in the same way as
in the TR4133/B panel., This is the start of the 128 operations
referred to below as the setting count.

The average count can be set as the active function., After
keying in the desired setting count by DATA key operation, press
the kHz key to set the averaging count to 2, 4, 8, 16, 32, 64,
or 128, The averaging is reset, and the arithmetic operation is
started in accordance to setting count computing equation from
zero times. '

The operation proceeds to 128 counts if no specific value is set.
The set averaging count appears on the screen in the following
format:

3/64

(where 3 is the current averaging count and 64 is the set
averaging count).

Active function is off in this case.

To set the averaging count a second time, the AVERAGE key must
be pressed again. And if a trace key apart from an averaging
key is pressed when averaging is the active function, that
active function is switched off.

Averaging is executed in accordance with the following computing
equations.

Computations are executed at each point on the fregquency axis in

the following way.

P n-1 = 1

(when n = 2, 4, 8, 16, 32, 64, or 128, and n < S)  +eswesss {1}

- ZN—l - 1
Yp = SN Yn-1 + 3N In

N
When N is an integer conforming with the relation n > 2 > n/2

when n < 8 and is a value from those listed above ...cevves (ii)
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— S - +
Yo = —gi « Yp-1 + —é— Y, (when n > 2) ...eceiesncnanneass (iii)
S: Setting constant

Y : The nth item of average data.

¥n: The nth item of input data
If the averaging count exceeds the set count, averaging is

continued in accordance with equation (iii), but display of
the averaging count in the stop left hand corner of the

screen is fixed at "S/S%. This status is maintained until
another trace key apart from averaging is pressed. In this

status, averaging is subjected to time weighting.

(1) Averaging ON

~38dBm 289 . 77MHz 298kHz/
I 12dBs

Bk Hbw

RNG 17128

jmemm=SSSSo s

g1 T
—
- iy
—

[ =

]
!

I 8 ] 1

ST 1Bms~/ AURG

PN e
(S S

b

Start of averaging where setting count is 128.

{(2) Setting of the averaging count by DATA key operation

-3%dBn 288 77MHz | 2BBkHz/
\ ) 3 1638/

AkHrw

ANG 1028

S
D8 SR I i
et

HA

T —
o m—

=

i

ST 18ms/ AURG 54
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4-6-4.

Averaging is reset, and restarted from zero.

- ~3AdBmw 289 . 77Nz 23%kHz/

z - t89dBs

<8 ( F Ak Hiz v
RNG Bs| 54

D 0 o e

TS

iy

1
r—te T
|t

HH

. a0l 1 A ol iy
ud ey

i

ST 18ms~/ AURG

(3) when the count display reaches S5/S, the averaging becomes

time-weighted averaging, and this new status is maintained.

-3AdBm 208 7THHz 2088k Hz /
E [@gdB~
- Ak HE w
ANG G4/ B4 JE%
O O IO T

ST i8ms/ RURG

B-A~C

(1) When this key is pressed, the key top LED comes on and a
horizontal reference line (called the display line in this
description) appears on the screen.

(2) The memory A contents are subtracted from the memory B contents,
and the results of the operation are stored in memory C as well
as being displayed on the screen. In addition, the display line

is shown at the level where A = B.
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4-6-5.

(3)

(4)

Immediately after this key is pressed, the display line appears
at an intermediate level on the screen. And if the display line
is moved up or down by setting the active function at that line,
the B-A>C waveform can also be moved up or down together with
the display line. If the waveform extends beyond the upper and
lower edges of the scale, that waveform can be displayed again
by moving the display line to a suitable position.

The position of the display line cannot be set by DATA key
operation.

Display line operations when B-A>C (or INPUT-A+C) is displayed
described in Item 4-4-2.

Wnen the marker is tracing the B-A-C waveform, the marker level

represents the B-A»C level difference.

INPUT-A=C

INPUT~A>C
L]

This function is much the same as the B-A>C function described

above. The input waveform (INPUT) replaces the B.

(1)

(2)

(3)

when this key is pressed, the key top LED comes on and a
horizontal reference line appears on the screen.

The memory A contents are subtracted from the input waveform
contents, and the results of the operation are stored in memory
C as well as being displayed on the screen. In addition, the
display line is shown at the level where A = input waveform.
Immediately after this key is pressed, the display line appears
at an intermediate level on the screen. And if the display line
is moved up or down by setting the active function at that line,
the INPUT-A>C waveform can also be moved up or down together
with the display line.

1f the waveform extends beyond upper and lower edges of the
scale, that waveform can be displayed again by moving the
display line to a suitable position.

The position of the display line cannot be set by DATA key
operation.

Display line operations when INPUT-A+C is displayed described in
Item 4-4-2.
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(4) When the marker is tracing the INPUT-A+C waveform, the marker

level represents the INPUT-A+C level difference.

(1), (2)

BoAxC JdBm 258 . B51iHz S@kHz/

O ( ;—/\ iadgs

¥ Bk HEw

DL=aqB .
7 0\ ]
DISPLAY LINE — MWH#W WW#

FHH R

1@
\[i

ST 28ms. CENTER |
3)
3dEm 250 Bz SBkHz/
| A Bk
il ’
D=6 E \

DISPLAY LINE — 9,,1«M4ﬂ : / MWWWM

£

NEE:

IE:

57 .28ms/ CENTPE‘RJ

Waveform extends beyond upper and lower edges.
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Lower the display line.

SdBm 250 . B7Y7TMHz S@AkHz /
T 1B8dB~
::/ﬁ\ Ak He w
Of=uq8 H

Fot

T

— DISPLAY LINE

i
[

ST Z28ms~/ DSPktﬂ“

The upper part of the waveform is revealed

Raise the display line.

L
L

243 B7aHz

20kHz/

L
L

] o

T
A

\ ‘ fadp~
%WWM W — DISPLAY LINE

ST SBmss DSPLLN

The lower part of the waveform is revealed
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4-6-6.

4-6-7 .

4-6-8.

(4) Marker level display when marker is tracing B-A-C.

AdBm 248.9??MH2 20kHz s
MK 243 . 3531Hz \ 1AdE 7
-2 _4dR \ ALk YEw
=848

s

i’

\
\
\

5T SBms~ HHRKERU

R
PSR ETE RE T T ST S o -
HH T e T
b
-

The contents of memories A and B are interchanged. A-VIEW is

selected automatically after this.

D > A D*AW
]

The contents of memory D are transferred to memory A. The D memory

contents are retained in memory D.

POSI PEAK/SAMPLE oy (&
= i
L

This function is identical to the POSI PEAK function in the TR4133/B

analyzer panel.

When E?fjj TﬁfFET keys are pressed, the LED to the left of the
@

[ SAMPLE
word SAMPLE, the sampling mode of the A/D converter is switched to

random sampling mode. The A/D converter sampling modes are set in

sequence by this key.
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-3@dBm 208 77MHz Z2ABkHzZ 7
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r d
: 1edp/
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- 1ddE~
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4-6-9. Waveform Data Flow

By combining the b -~ A, B +>r A, INPUT-A+C, and B-a+C functions, the
waveform data from memory D can undergo a series of arithmetic

operations before being stored in memory C. (See Figure 4-1.)

4 - 85



Input wave-
form

INPUT
STORE D STORE A STORE B
1 1
AVERAGE-D MAX HOLD-D AVERAGE=-A MAX HOLD-A AVERAGE-A MAX HOLD-A
Y \ y 1
D-A -
Y
/
A-B
¥
B-A INPUT-A
C
( CRT ) ( GPIB )
Fig. 4-1 Flow of waveform processing in the TR41301 external keyhoard
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4-7.

4-7-1.

4"7-2 .

4-7-4,

SIG IDENT, SHIFT IF, AFC, SWEEP, AND TRIGGER MODE SECTIONS

SIG IDENT SHIFT IF AFC
o o] =
v v w

SWEEP TRIGGER MODE
CLEAR FREE RUN LINE

N ¥ S

STOP/START SINGLE vIDED

L] B

1G IDENT

S
SIG IDENT (SIGNAL IDENTIFIER)
L£_J

This key has the same function as the key of the same name on the
TR4133/B analyzer panels. Refer to Item 4-8-1, (:) of the TR4133/B

instruction manual.

SHIFT IF

SHIFT IF T
L]

This key, too, has the same function as the TR4133/B analyzer panels.
Refer to Item 4-8-1, (:) of the TR4133/B instruction manual.

AFC g
mal
£
This key, too, has the same function as the TR4133/B analyzer
panels. Refer to Item 4-8-2, (:) of the TR4133/B instruction manual.

SWEEP SECTION

CLEAR CLEAR
[

Sweeping is cleared when this key is pressed, and the WRITE waveform
display is erased. There is no change, however, in the contents of

the A, B, C, and D memories.
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4-7-5.

4-7-6.

STOP/START

(1) Sweeping is stopped temporarily when this key is pressed with

STOP/START

d

TRIGGER MODE set to FREE RUN, LINE, or VIDEO, and is started

again from the halted position when this key is pressed a second

time.
(2) If TRIGGER MODE is set to SINGLE,
(2)-1 sweeping is started when the STOP/START key is pressed.
(2)-2 sweeping is stopped when the STOP/START key is pressed a

second time before completion of the sweeping started in (2)-1

above.

(2)-3 sweeping is started again from the stopped position if the

STOP/START key is pressed again. Steps (2)-2 and (2)-3 can be

repeated until the sweeping has been completed. If this
STOP/START key is pressed after the sweeping has been

completed, sweeping is started again as in Step (2)-1.

TRIGGER MODE SECTION

When any of the keys in the TRIGGER MODE section is pressed, the
corresponding key-top LED comes on to indicated that the
corresponding mode (described below) has been selected.
Furthermore, pressing of one of these keys results in HTRGMD"

{TRIGGER MODE) being selected as the active function. TRIGGER MODE

changes can thus be made by using the UP and DOWN keys. See
Item 4-7-10.

In this mode, sweeping is repeated in preset time cycles (see

Item 4-3-17. "Sweep Time").

LINE _LINE
=]
£

Sweeping is synchronized with power line frequency in this mode.
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4-7-9.

4-7-10.

VIDEC ¢ =
B

In this mode, operation is the same as an oscilloscope. Sweeping is

started at the input signal amplitude,

SINGLE

SINGLE E
;

In this mode, sweeping is executed in accordance with the key

position selected in Item 4-7-5.

Change of Trigger Mode with the UP or DOWN Key

When : is pressed with TRGMD set to active function changed by UP

and DOWN switching, the TRIGGER MODE switch is changed sequentially

in the following manner.

C SINGLE + VIDEC —+ LINE —+ FREE RUN 3

And when 4::¥ is pressed, the TRIGGER MODE switch changes proceed in

the following sequence.

C SINGLE -~ FREE RUN - LINE - VIDEO —>

Note: DATA keyboard entry is not allowed.
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4-8.
4-8-1,

MEMORY SECTION

MEMORY
L1 =
SAVE LIST
< >

SAVE-RECALL FUNCTION

Outline

This function enables TR4133/B setting conditions to be stored and
retrieved in/from memory. A maximum of 12 conditions can be stored
at any one time. Storing of setting conditions in memory is referred
to as "saving”, while retrieving from memory is referred to as
"recalling”. when the operation described below is executed, the
TR4133/B panel setting at that time is saved. Saved data is stored
in the TR41301 external keyboard memory (with back-up power supply},
and the TR41301 power is supplied from the TR4133/B analyzer. Saved
contents can be maintained after the TR4133/B power is switched off.
Recall operations depend on the data saved in the keyboard memory.
If the TR4133/B frequency and level have not been calibrated at this
time, the recalled frequency and level data will not be accurate.
Wwhen more than one TR4133/B analyzer is used, the recalled analyzer
need not be the same as the saved analyzer. (That is, the keyboard
may be disconnected after saving certain conditions, and then
connected to another analyzer to recall those conditions).

Note that labels, markers, waveforms, and display lines cannot be

saved.
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4-8-2.

4-8~3.

Saving Procedure

(1) SAVE is selected as the active function when the

pressed.
(2) The memory where the data is to be stored is selected by setting

a value from 1 to 12 by DATA key operation.

Example: Press L IAJ and (72 J to select memory No. 12.

(3) Commence the actual saving operation by pressing the | kH2

d2
key. This operation takes about 1.5 seconds. —
CLE AR« END
Recalling Procedure
RECALL
(1)

RECALL is selected as the active function when the - key is
pressed. '
(2) Set a value from 1 to 12 by DATA key operation to retrieve the

data saved in the previous procedure.

Example: Select memory No. 12 by pressing the and

r Y
| |
|2 | keys.

{3} Commence the actual recalling operation by pressing the | kH:
dg

CLEAR = END

key. This operation takes about 2.5 seconds.

Note: The saving and recalling operation will not proceed in
the normal way if any change is made to TR4133/B
settings by TR4133/B panel or External Keyboard

operation during a saving or recalling operation.
Various functions are displayed in succession during the RECALL mode

of operation. The RECALL mode is ended up with the display of
"RECALL" in the lower-left area.
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Saving Operation Example

SAVE . ,
(1) ~3@dBm 2an 774z 2@?1%:3,,
| | 7 G Herw

I
|__ T
A PO S e -
T e T Y Ty
3
o

Aaans

§

ST @ ts~s SAVE

SAVE selected as active function.

{(2) DATA key operation

Example | 1 | | 2 | -3MdBn 208 77MHz 280k Hz -
3 Tedp~
By Hew

BE P

L

;

R R AR

Vil

NS R ETE FEeEl Fown
T

ST 8. 1s/ SAVE 12

Memory No. 12 is selected.

kHz
(3) ot

CLEAR = END
The setting conditions at this time are saved in memory No. 12.

Note: This operation is completed in about 1.5 seconds. Do

not press any other panel keys during this period.
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(1) PECALL

Recalling Operation Example

ddBm

-BMHz

49A1MHz ~

1

[ad
LHH

EUJ

R ey s R

e

RECALL selected as active function.

(2} DATA key operation

Example [ 1

| 2]

Memory No,

12 is selected.
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4-8-4.

4-8-5.

(3) i

kiHz

dg -33dEm 288, 771Hz 288k Hz 7
‘ ‘ T 18da~
CLEAR -+ ENO 2k L

HHe T TR
RABRERLSESS

L

R e B s ke

yoo

|

Rl

Mt

5T @ ls/ RECALL

The setting conditions are recalled from memory No. 12.

Note: This operation is completed in about 2.5 seconds.

Do not press any other panel keys during this period.

LOW BATTERY Alarm

This LED comes on when the voltage of the memory back-up battery
power drops below a specified level. In this case, contact your

nearest ADVANTEST representative,

SAVE-LIST

This function permits the user to write and display comments for the
contents saved in the saving procedure described above (see Item
4-8-1.,) The image displayed on the screen in Step (1) below is
called "SAVE-LIST".

The contents of the displayed comments can be edited in any way by
the user in Step (2). Suitable comments are inserted on the line
corresponding to the memory number where data has been saved, and can
subsequently be used as a title for that data. This list is stored
in the keyboard memory in the same way as saved data, and can be
displayed as described in Step (1).

Dur ing the SAVE-LIST display, no other panel keys apart from LABEL
and SAVE LIST can be operated.
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(1}

(2}

(3)

(4)

Ve

SAVE LIST

"SAVE LIST"™ appears on the screen when the key is

< >

pressed. When this operation is first executed after the power
is switched on, the screen data has to be transferred from the
keyboard, and this takes about two seconds., During this period,
panel operations cannot be executed in the TR4133/B or External
Keyboard.

. LABEL .
Pressing the key results in the appearance of a cursor,

and activation of a Label function (see Subsection 4-10.} on the
screen. The cursor can be moved vertically and horizontally by
using the UP and DOWN keys. The green character inscribed in
the bottom right hand corner of each key appears at the cursor
position on the screen when that key is pressed. Comments of up
to 33 characters per line can be inserted on each line within
the specified range.

LABEL
lLabel mode is cancelled when the key is pressed a second
. | |

time.

If SAVE B is pressed after completing Steps (1}, (2), and

< >

(3) (or after completing only Step (1)), a buzzer is sounded
(like pip, pip, pip, Pip,...) for about two seconds to indicate
that SAVE = LIST data is being transferred from TR4133/B to
keyboard. During this period, panel operations cannot be

executed in the TR4133/B or External Keyboard.
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{1}

SAVE

(2)

(3)
(4)

When this key is first pressed after switching the power on, the
cursor "runs" on the screen and the list contents are displayed

in sequence.

LIST SAUE MEMORY COMTENMTS
@l: 93@rHz BAND WIDE
> gz: ! " FOR OBW
B3: " " FOR ADJEARCENT LERK

84: LINK TO TR4511

@A5: LINK 70 TR5Z13

A6: LINK TO TR5328

@7 SPURIOUS CHECK

#3: MOIZE-Hz (dBmsHz) 980MHz
73: MOIZE<Hz (dBC/Hz) "

Save List appears on the screen.

LABEL

The contents in the right hand diagram can be edited and updated
when the label function is used. The cursor can be moved within
the indicated area by UP and DOWN key operation.

Omitted

SAVE LIST

Buzzer is activated for about 2.5 seconds. List data is
transferred from the TR4133/B analyzer to the keyboard during
this period.

The screen is subsequently reverted to the former status.

KEY FUNCTION SECTION

KEY
FUNCTION
LABEL CLEAR

7

LABCL

SHIFT

2

i
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4-9-1.

LABEL FUNCTIONS

The green characters at the bottom left hand corner of each key can be

written on the screen at any position selected by moving the cursor.

Characters written by using the label function can be erased again by

the LABEL CLEAR key.

LABEL

(1)

(2)

(3)

(4)

(5)

(6}

LABEL

When this key is pressed, the key-top LED comes on, and the
cursor appears on the center left hand side of the screen.
Each time a key is then pressed, the green character at the
bottom left hand corner of the key appears at the cursor
position, and the cursor itself is shifted to the next character
position on the right. When the right hand edge of the screen
is reached, the cursor is shifted to the left hand end of the
next line below.

Note, however, that the UP, DOWN, GHz, MHz, and kHz keys have
special functions described in Steps (4) thru (10).

To cancel the label function, press the ﬁJBuﬁ key a second time.

Each key is thus reverted to its normal function,

FINE
If the key is pressed with LABEL selected as the active
function, the cursor is shifted to the left. And if the curscr
is already at the left hand edge, it is shifted to the right
hand edge of the line above.

: . . FINE . .
Likewise, if the key is pressed with LABEL selected as the
i b
active function, the cursor is shifted to the right. And if the
cursor is already at the right hand edge, it is shifted to the

left hand edge of the line below.

If the é:;; key is pressed with LABEL selected as the active

function, the cursor is shifted to the next line below., And if

the cursor is already at the bottom line, it does not move,
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{7) &nd if the : key is pressed with LABEL selected as the active

function, the cursor is shifted to the next line above. But if

the cursor is already at the top line, it does not move.

(8) If the GGZ key is pressed with LABEL selected as the active

L sec
INSERT
function, all characters in the label on the line to right of

the cursor position are shifted one character to the right, and
a blank space for one character is generated at the character
position. Any character at the right hand edge of the screen

disappears at this time.

(9) If the Mﬁf key is pressed with LABEL selected as the active
m

ms
DELETE
function, all characters in the label on the line to right of

the cursor position are shifted one character to the left, and
the character at the cursor position is erased.

(10) If the ~Hz key is pressed with LABEL selected as the active
do

CLEAR = ENO
function, all characters in the label on the line to right of

the cursor position are erased. To erase an entire line, first
shift the cursor to the left hand end of the line before

pressing this key.
4-9-2. LABEL CLEAR
when the L@ﬂ.&%ﬁ key is pressed, all characters written on the screen
by the label function are erased. Note that characters erased by
LABEL CLEAR cannot be retrieved. Since this key is located

immediately above the LABEL key, take extra care not to press this

key by mistake.

SHIFT

4-10. SHIFT FUNCTION

When this key is pressed, the key-top LED comes on to indicate that the
keyboard is in shift key mode where the function inscribed in yellow
characters below each key is activated when that key is pressed.

Pressing keys with no yellow character inscription has no effect.
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The shift key mode is cancelled each time a particular key is pressed

after pressing the SHIFT key, and the corresponding key-top LED goes off.

Individual key shift functions are described in Items 4-10-1. and 4-10-2,

Table 4-3 List of shift key functions
Key shift function name | Section
WRITE PLOTTER 4=11-1.
B+*A INSTRE PRESET 4-11=2,
DISPLAY CARACTER ON 4-11-4,
LINE ON
DISPLAY CARACTER OFF 4-11-3.
LINE OFF
POSI PEAK | SAMPLE 4-6-7. Description not
e repeated in
NORMAL OTHER TRACE 4-5-1. Subsection 4-10.
MARKER (B)
AMARKER FIXED A MARKER 4-5-4,

The following functions are exactly the same as in the TR4133/B, and

have been described briefly in Section 2 of this instruction manual.

Table 4-4 List of SHIFT key functions (explained in TR4133/B
Instruction Manual)
Initial brief
Key shift function name | description in Section
this manual

DATA key 4 | UNIT 4dEm 3-2 (64)" Item 4.8.5 of

the TR4133/B
A K IT 4B - ' s .

DAT ey 5 | UN H 3-2 (65) instruction

DATA key 6 | UNIT dBpW 3-2 (66)°' manual

DATA key 7 | 10 4dB/DIV 3-2 (67)"

DATA key 8 2 dB/DIV 3-2 (68)"

DATA key 9 | LIN/DIV 3-2 (69)"*

DATA key 0 | ZERO CAL 3-2 (60)° Subsection 4.2 of
the TR4133/B
instruction
manual
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4-10-1.

SHIFT WRITE

|
J J

PLOTTER

Plotter Function

Hard copy of the graphs and diagrams displayed on the screen can be
obtained by GPIB connection of the TR4133/B analyzer to the ADVANTEST
TR9831 or TR9834R X-Y Plotter, or to the Hewlett-Packard

HP7470A. With each of these models, the contents (normal screen,
waveform only, SAVE-LIST, FUNCTION-LIST etc.) can be set.

When the GHz, MHz, or kHz key is pressed, the plotter commences to
make a large, medium, or small size hard copy in accordance with the
set mode. Note that there are a number of differences in the hard

copy graph layout and symbol shapes etc.

Operating Procedure WRITE
SHIFT =

(1) When the and keys are pressed, the character display
4 ) PLOTTER

shown in Figufe 4-2 appears on the screen. (The waveform,

scale, etc. remain as before}.

PLOTTER MODE
MODE SELECTION
0: ALL
1: WAVE ONLY
2: SAVED LIST
3: ADVANCED FUNCTIN LIST
9: QUIT
CHOSEN: 0

TYPE 0;0=TR, 1=HP
PAPER FEED 0;0=0FF, 1=0N
SIZE

GHz: LARGE

MHz: MIDDLE

kHz: SMALL

Fig. 4-2 Plotter menu list
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(2) The same cursor (_} used in the Label function appears at this

time, and can be shifted to the three 0 positions on the screen

by pressing the : and/or 4::} key to enable input of a

suitable value by DATA key operation. All values are initially
set to 0 when the power is switched on and when INSTR PRSET is
set. The values thus set are maintained until the power is
switched off.
i) If a DATA key is pressed with the cursor located at
CHOSEN: 0,

the corresponding mode listed in the following table is

selected.
DATA key Display Selected mode

0 ALL Hard copy of normal screen
(waveform, characters)

1 WAVE ONLY Hard copy of waveform only.

2 SAVED LIST Hard copy of SAVE-LIST (see
Item 4-8-5.).

3 ADVANCED Hard copy of special

FUNCTION LIST | function list (see Item
4-11-2.).

9 QUIT Cancel plotter mode.
Others Buzzer activated, but no
operation.

ii) Likewise, if a DATA key is pressed with the cursor located at
TYPE 0;0=TR, 1=HP
the system is set as indicated in the following table to

match the selected plotter.

DATA key Display Suitable plotter

0 TR TR9831, TR9834R, or other
models based on these
plotters.

1 HP Hewlett-Packard HP7470A or
other models based on this
plotter.

Others Buzzer activated, but no
operation.
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iii} And if a DATA Key is pressed with the cursor located at
PAPER FEED géOFF, 1=0N

the corresponding mode listed in the following table is

selected.
DATA Key Selected mode
0 No paper feed after completion of hard copy.
1 Paper feed after completion of hard copy.
Others Buzzer activated, but no coperation.

{(3)

The only models capable for paper feed are the TR9834R and

equivalent models.

When the "GHz", "MHz", or "kHz" key is pressed, the plotter
commences the hard copy in large, medium, or small size
according to the settings in Step (2). A hard copy example is
outlined in Figure 4-4,

The screen is reverted to the former status (prior to selecting
plotter mode).

Since the setting made in Step (2) remains valid as long as neo
changes are made, any number of copies can be made at the same
setting, For every subsequent hard copy, simply press one of
the above three keys.

The size of the hard copy differs according to the type of

plotter. The sizes for the main models are given below.

Model Large Medium Small

TRI831 Vertical 220 mm | Vertical 165 mm Vertical 110 mm
TR9834R | Horizontal 240 mm | Horizontal 180 mm Horizontal 120 mm
HP7470A | Vertical 165 mm | Vertical 83 mm Vertical 41 mm

Horizontal 190 mm | Horizontal 195 mm Horizontal 48 mm
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4-10-2.

(4) Differences between CRT screen and plotted diagrams
i) Characters have a slightly greater vertical height than in
the TR4133/B CRT screen, and characters appearing at the
top and bottom of the scale are displaced somewhat upwards
and downwards respectively.
ii) The label line where the cursor first appears, and the
following line, are written in the very top line.

iii) Markers, display lines, start and stop frequency cursors,
and the other waveform in a dual screen display can be
plotted by exchanging pens.

iv) Hard copy plots also differ slightly from TR4133/B CRT
displays in the vertical/horizontal ratio of graphs and the

actual sizes.

SHIFT Bata

Instrument Preset (Initialization)
1 ) sy )

INSTR PREZET
TR4133/B settings can be initialized (reverted to the same status as

when the power was switched on). The initialized settings are listed

below.
Function Setting
TRACE WRITE
A/D SAMPLING MODE POSI NEGA {+-) PEAK
SWEEP TRIGGER MODE FREE RUN
SIGNAL IDENT OFF
SHIFT IF OFF
AFC OFF
RESOLUTION BANDWIDTH 1 MHz (AUTO)}
SWEEP TIME 10 msec (AUTO)
VIDEQO FILTER OFF
CENTER FREQUENCY 0 MHZz
CF STEP SIZE AUTO
FREQUENCY BAND 0-3, 6 GHz (AUTO)
FREQ CAL, FREQ LOCK OFF
FREQUENCY SPAN/DIV 400 MHz
START frequency, STOP frequency | OFF
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4-10-3.

4-10-4.

Function Setting
REFERENCE LEVEL 0 dBm
REFERENCE UNIT dBm
REFERENCE OFFSET 0 dB
Vertical axis scale 10 4dB/DIV
MIN., INPUT ATTENUATOR 10 dB (selected value
also reset to 10 dB)
MARKER OFF
DISPLAY LINE CFF
LABEL QFF
SHIFT OFF

CHARACTER OFF _

14 ’
) CHAR OFF
Erasure of character displays on the TR4133/B screen. When in
plotter mode, however, characters still appear in the plotter menu
list (see Figure 4-2) if CHARACTER OFF has been set.

When hard copy is made by plotter, no characters are written in this

case.

CHARACTER ON (=il .
EHAR ON

Characters erased from the TR4133/B screen by CHARACTER OFF can he
retrieved by setting CHARACTER ON.

4-11, ADVANCED FUNCTIONS

The TR4133/B analyzers have been equipped with the following special

functions.
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Table 4-5 List of advanced functions

No. Function

—

NEXT PEAK 2 (marker freguency NEXT PEAK search)

occupied frequency band width (OBW)

aAdjacent channel leak power measurement (ADJ)

AFC for Sweep Adapter TR13211 (SA*AFC)

Same level marker

| ] & W | N

Adjacent peak search

4-11-1., How to Use the aAdvanced Functions

(1) "FUNCT" (abbreviation for FUNCTION) is selected as the active

function when the key is pressed.

(2) Then by DATA key operation, set a value corresponding to one of
the functions listed in Table 4-5.
(3) The selected mode is activated when the "kHz" key is pressed

(and the corresponding function becomes the active function).
4-11-2. Advanced Function List

The following list appears on the screen when the

pressed. Since this list indicates the contents of Table 4-5, and
whether a ROM has been installed or not, it is convenient for
checking special function numbers.

While this list is on display, no other keys can be used.

Pressing the LIST key a second time results in a return to the former

status.
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4-11-3.

ADVANCED FUNCTION CONTENTS

10: NEXT PEAK2

2X: OBW

3X: ADJ-LEAK

40: SA*AFC

50: SAME LEVEL MARKER
60: ADJPK

0: Denotes that this function ROM has been installed.

¥: Denotes that this function ROM has not been installed.

NEXT PEAK2 Marker (Frequency NEXT Search)

A display line is set on the screen, and a search is then made in

order of frequency for level peaks above that line. This peak search

involves a shorter operation time than the regular NEXT PEAK

operation.

Operating procedure

Steps (1) and (2) must be executed before calling NEXT PEAKZ mode .

(1)

(2)

(3)

Set the display line to a suitable level.

If this operation is commenced from Step (2) without setting a
display line, all positive values within the waveform are sought
out in Steps (5) and (6).

Either store the waveform in memory A, B, C, or D, or switch to
single sweep mode and hold (keep stationary) the waveform on the
screen. In moving waveforms such as WRITE waveforms, it is not
possible to make an accurate sequential search.

MAX HOLD and AVERAGE waveforms may be fixed by VIEW. If the
waveforms are simply stored, the search will alsoc include
unnecessary peaks if the waveform data is not taken in POSI PEAK

sampling mode.
When the , , and HH21 keys are pressed in that
) )

CLEAR > END
order, the NEXT PEAK2 marker becomes the active function. 1In

this case, the marker appears at the peak of lowest frequency

whose level is above the display line.
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(4) The marker is shifted to the next peak to the right above the

display line each time the

: key is pressed. And if there

are no more peaks to the right of the marker above the display

line when the :

key is next pressed, a buzzer is activated

and the marker remains stationary.

(5) Likewise, the marker is shifted to the next peak to the left

above the display line each time the 4:;& key is pressed. And

if there are no more peaks to the left of the marker above the

display line when the

-

key is next pressed, a buzzer is

activated and the marker remains stationary.

(6) To cancel this mode, another active function is selected and the

corresponding mode activated.

(1) Set the display line to a suitable value.

DISPLAY LINE
L]

CHAR ON

| |G

AdBm 1B57THHz ZRRHz 7

S3THHE [le 4

=C1 1 AdBm 1Mtz w
=56 4gEm

et { -t 4]

o | Mﬁi MT

ST l@mss DSPLLN

M WP IS W S BT R
T e e

(2) Hold the waveform at a suitable stage.

Example i) Store the WRITE waveform in POSI PEAK.

ii) switch to VIEW mode after MAX HOLD and AVERAGE.
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when advanced function 1 is selected,

BAdBm 1857MHz 200iMHz /4
S_TMgﬁi # fadg~
5] 1ad T LMHE w

DE==35 3dBm

F it

PR N e
HHHHHT T

el

ST 18mss FUNCT 1

kHz
dd

CLEAR = END
NEXT PEAK2 marker becomes the active function.

BdBm 1857 MHz 298MHz

T§7FH T7dB -
7B 184

1 HMHE w
DE=-%6G. 3gBm

PR
Hr

+

i U P TR YR DU
HH T
r

L

[ SR RN R EEERS YY)

A S

ST 18ms/s NXTPK2

bt

The marker appears at the peak of lowest frequency

above the display line.
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{(4) Use 4::9 and : to shift the marker in the manner indicated

in the diagram on the right.

AdBm 1857MHz 288HHz 7
T134MHz radg~
=48 |24 R LB w

BE==9%E 4dBm

Fh et

TS FEUTATEETI FETEE YN ES EEE)
T

— DISPLAY LINE

R

ST 18ms/ MXTPKZ

4-11-4, Occupied Frequency Bandwidth

The occupied frequency bandwidth is calculated from the waveform data
on the TR4133/B screen, and the result is shown as the frequency
difference from the A marker.

The arithmetic operation is executed in the following way. The
occupied frequency bandwidth is the bandwidth of the signal
containing 99% of all the power counting from the point of maximum
level within a certain fregquency range.

Data shown on the TR4133/B screen includes 701 points in respect to
the frequency axis. If "Vn" represents the voltage at each point,
and "R" the TR4133/B input impedance, the total power "P" on the

screen can be determined from the following equation.

701 Vn2
P=) &
n=1

where Vn is the voltage at each point on the freguency axis.
If the point where the sum of the power from the left hand edge of
the screen is 0.5% of P is the Xth point from the left hand end of

the frequency axis, the following equation can be established.
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where R is the measuring system impedance
And if the point where the sum of the power from the left hand edge
of the screen is 99.5% of P is the Yth point from the left hand end

of the frequency axis, the following equation can be established.

vn2

- P =
0.995 R

n=1

If X and Y are then determined from the above three equations, and
the frequency span is represented by "Fs", the occupied frequency

bandwidth (OBW) can be obtained from the following eguation.

Fs (Y - X}
701

[}

OBW

Note: The occupied frequency bandwidth for signals used in
broadcasting and telecommunications is subject to
regulations stipulated under the Japanese Radio Law.
According to the Law, the occupied freguency bandwidth is
defined as,

"The average power radiated at rrequencies in excess of the
upper frequency limit and below the lower frequency limit is
equal to 0.5% of the total average power radiated by
emission, the upper and lower limits indicating the
frequency bandwidth ...".

Calculations conforming with this definition are described

in this section.
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The method for displaying the occupied frequency bandwidth is

described below.

(1)

(2)
(3)

(4)

(5)

Due to memory capacity limitations, occupied frequency bandwidth
arithmetic operations cannot be executed together with averaging
operations. First check that trace mode has not been set to
avefaging mode. Trace mode may be set to any other mode except
averaging.

And although trace mode may be set in dual display mode, the
marker must be tracing the waveform to be measured. In any
other case, the marker may be on or off,

Set the virtical axis scale to 10 dB/div.

shift the spectrum signal to be measured to the center of the

screen.

i 1 ¥ y
Press the , and kiHz in that order to commence the

CLEAR = £ND
occupied frequency bandwidth calculation (operation time of

about 0.7 sec.). A buzzer indicates completion of the
operation, and two markers (4 markers) appear at points X and Y
described above. The occupied frequency bandwidth is indicated
as the difference between the two A markers, and the occupied
frequency bandwidth (OBW) calculation mode becomes the active
function,

If the conditions in (1) and (2) have not been met at this
stage, the buzzer is activated and an error message is displayed
on the screen without any occupied frequency bandwidth (OBW)
calculation being executed.

Successive occupied frequency bandwidth calculations can be

executed by repeated pressing of | kv |, when already in occupied
4B

CLEAK = END
frequency bandwidth (OBW) calculation mode,.

UP, DOWN, and DATA Keys are invalid in this case.
It may not be possible to obtain accurate data if the resolution

bandwidth (RBW) is less than 1/20 of SPAN/DIV.
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(1) Abbreviated
(2) Check that 10 dB/ has been set, and that the marker is tracing
the relevant waveform (where occupied frequency bandwidth is to

be measured) if that marker is on.

BdBn 110 B46MHZ SAkHz
T [ I THdp~
- L T e 3kHEW

ST Z28ms -

CLEAR— END
Approximately 0.7 sec. later,

adBm 116, 346MHz SAkHz~/
T ISE ERHZTT ] CET T T B
4 BdB . o Al

Although MARKER is indicated

as the active function during

occupied frequency bandwidth

calculations, this is only

temporary.
ST 28mz~s OB
If § n, | IS pressed when
The occupied frequency a2
bandwidth of the signal is occupied frequency bandwidth
indicated as the A marker has already been set as the
frequency difference, active function, the

arithmetic operation is

commenced immediately.
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4-11=5,

4-11-6,

Sweep Adapter AFC

This function ig used in conjunction with the TR13211 Sweep Adapter
(designed for use with the TR4133/B analyzers). For details on
operating procedures, refer to the TR13211 instruction manual.

(1) Sweep adapter AFC (abbreviated SA*AFC) is selected as the active

function when the, , and KH2 are pressed in that

dB

CLEAR— END

order.

{2} AFC is switched on irrespective of SPAN/DIV by pressing the
"kHz" key after an odd number has been set by numer ical key, and
is switched off again irrespective of SPAN/DIV by pressing the

"kHz" key after an even number has been set by numer ical key.

Adjacent Channel Leakage Power Measurement (Note)

Power ratios between the total power "P" of wave form data stored in
memoy A, and power in the vicinity of individual points on the
frequency axis (total of 701 points, the frequency width being set by
A marker) are calculated, and after converting the results into dB
units, are stored in memory C. These ratios can then be retrieved
from this memory for display purposes.

The actual operation procedure is described below.

-15dEm 119, 867HHz 18Rk Hz/
MR 4 To8kHz T Tiedpr
-A_4dB- Rveaell Ll 13KHEwW

et RS EE Rl ko S8

T o s T R
"

H
e
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The total power of the memory A waveform displayed within the scale

is expressed in the following way.

701
P =) Pieesvesenaanees (i)
i=1

where Pi = Viz/R,

Vi is the voltage at each point, and R is the TR4133/B input
impedance (50 ohm)

The A marker frequency is
AX wiueeseessasansennesss (ii)

PADJ(x) which represents the adjacent channel leakage power at each

point on the frequency axis can be expressed in the following way.

X+ax/2

Papg (X) = 10%log[ ( D, Pi)/P] (unit: @B) .eeeeeee.. (iii)
i=X-ax/2

PADJ(x) is determined for all points from 1 to 701 and is stored in

memory C as waveform data. In this case, the following conditions

apply. _

e The top line of the scale is set when the result obtained by using
equation {iii) is 0 dB.

® Likewise, the bottom line of the scale is set when the result is

-80 4B.

Note: Adjacent channel leakage power definitiocon
A definition within the narrow band FM system is given in a
report by the Japanese Radio Technology Commission of 1985
{(March). To quote the definition:-
"The IEC definition as given in IEC Pub. 489-2 refers to
that portion of the total transmitted power which subsides
within a band of 8.5 kHz between both adjacent channels
under certain modulation conditions (1.25 kHz, 60%

modulation + 10 d4dB)".
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And according to the same report, this adjacent channel
leadkage power must be less than 60 dB in narrow band FM
transmitters.

Where the modulation method and frequency band differ,
however, the "adjacent channel leakage power" measur ing
conditions and limits also differ.

In arithmetic operations executed by the External Keyboard,
the meaning of adjacent channel leakage power is widened to
enable the channel bandwidth (8.5 kHz in the above
description) to be set to any value with the leakage value
being calculated in the entire frequency bandwidth within

the scale.

Operating procedure

(1)
(2}

(3)
(4)

{5)

Set the vertical axis scale to 10 dB/div.

Hold the desired signal under suitable conditions, obtain the
waveform data and store it in memory A.

Set the A markers. (AX setting)

The built-in processor commences the adjacent channel leakage

power calculation when the , , and kiHz keys are

a8
pressed in that order.

CLEAR = END
The buzzer gives a single “"pip" sound at the beginning and upen

completion of the arithmetic operation.

and while this operation is in progress, the word PROGRESS is
displayed on the left hand side of the screen to indicate that
the built«in processor is currently executing arithmetic
operations.

Upon completion of the arithmetic operations, € VIEW is added to
the waveform, and the C memory waveform which indicates the
results of the operations is displayed on the screen.

Fur thermore, "ADJ-LK" (adjacent channel leakage power) becomes
the active function where the relevant arithmetic operations are
conmenced as soon as the kHz key is pressed.

Since operation (iii) cannot be executed on AX/2 within the C

waveform between both sides of the scale, the level corresponds

with the bottom line of the scale.
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(6)

While the marker is tracing waveform C, the marker level
represents the power ratio (in dB units) between the total powr
of waveform A and the sum of the power components in the
vicinity of the marker position frequency (with the relevant
frequency range set by A marker).

In this case, the marker level can be read directly from the
equation (iii) value if the reference level is set to 0 dB by

the reference level offset function (see Item 4-3-12}).

(1) to (4)

(1)
(2)
(3}
(4)

-15d4Bm 110 Bb7MH:z 1@8kHz s
W4 T88kHz ) B T TTTiHABA
Lp_ZdB 1. _"w__ Tk w

Displayed during execution of arithmetic operations

Vertical axis scale set to 10 dB.
Desired signal displayed under suitable conditions.

A marker set.

Adjacent channel leakage power calculation commenced by pressing

=1=]
CLEAR -+ END
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4-11-7.

-1SdBm 119, 867HHz 1BAkHz ~
MR 199k ey
F1l_BdB 3 Ul g
— Calculated results can be

\\

read directly from the marker

level by setting the

reference level to 0 dBm by

reference level offset

setting.

AX/2 for both sides of the scale

cannot be calculated

(5} Upon completion of calculations, the results are displayed in

waveform C as indicated in the diagram above.

Same Level Marker

With this function, the marker level is stored in memory when "same
level marker" is switched on for that marker (the active marker when
marker has been set), and the marker is then shifted to a point of
the same level on the waveform being traced. Searching in the higher
frequency direction is called right hand searching, while searching
in the lower frequency direction is called left hand searching.
This function is useful in finding the X dB bandwidth of filters etc
(especially when controlled by GPIB) by using the TR13211 Sweep
Adapter (one of the TR4133/B accessories).

Operating procedure

{1) When the'ﬁ f ], [ 5 ], and | ., | keys are pressed with the
d

marker on,
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(2)

(3}

(4}

(5}

i) the "same level marker" becomes the active function, and
SMLVMK is displayed in the bottom center of the screen, and
ii) the marker level at this point (or the active marker level
if A marker has been set) is stored in memory as the search

reference level. This level is called the memory level.

When the : key is then pressed, a search is made for a point

of the same level as the memory level, the search being made to
the right of the position set in (1) (that is, in the higher
frequency direction) as indicated in Figure 4-2. Note, however,
that because of quantization errors in the horizontal and
vertical axes on the TR4133/B screen, the marker will be shifted
to the first point after the memory level has been passed if no

point corresponding to the memory level can be found.

When the 4::9 key is pressed, a search is made for a point of

the same level as the memory level in the same way as in (2)
above, the search being made to the left of the position set in
{1) (that is, in the lower frequency direction) as indicated in

Figure below.

If the kHz] key is pressed when "SMLVMK" is the active
dB

function, Step (1) ii) is executed and the memory level is reset.

Steps (2) and (3) are executed repeatedly.
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(1)

(2)

(3)

(4)

] [=

a8y do

CLEAR—= END
The marker level at this point is stored in memory, and the

Steps (2) and (3) arithmetic operation reference levels are used.

when "SMLVMK" is the active function:

Wz Level stored in memory in Step
at

CLEAR =~ END

(1} or {(4). “Memory level”

Marker is shifted from 1 to 6.

Left hand searching

If the search is started from point 6 in the above diagram, the
marker will be shifted from 6 to 1. The memory level is the

same in Steps (2} and (3).
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4-11-8. Adjacent peak search

The marker is moved from an arbitrary marker point to the maximum
peak that is obtainable within an arbitray range (the number of

points in the range can be specified arbitrarily).

(1) Set the marker to ON, and move it close to the signal to be searched.

{2) Press [ f ] r_B ] kiHz , and the active function will be set
d8

in the adjacent peak search mode (ADJPK).

In this state, the marker can alsoc be moved to any desired point by

using the l < l 4::L ﬁ::? I < ! keys. Marker functions

(PEAK SEARCH, NOISE/Hz, etc.) other than the active function can

also be used.

{3) Specify the range to be searched for the peak in terms of the number
of points by using the DATA keys, and press the GHz key. One
graduation of the display graticule of TR4133/B corresponds to 70
points.

To search for peak within the range of one graduation both before
and after the marker, for example, 70 x 2 = 140 points must be
searched, and therefore press [ 1 ] [ 4 ] [ 0 ] GGZ .

sec
(4) Press the kHz key, and the peak will move to the maximum level in

the range specified in step (3} above.

{5) The adjacent peak search mode is cancelled when any other active
function (CENTER FREQ, etc.) is set.

(6) In step (3), it is also possible to set the range to be searched as
a range between the marker and the left end line of the display
graticule without using the DATA keys. In this case, move the
marker to the desired point and press the MHz key. The range
between the marker position and the left end of the display

graticule will be set for searching.
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(4) kHz
dg

(5)
(6)

This operation will cause

the range of 70 points on both
sides of the marker {one
graduation on each side) to be

searched.

Omitted

1f l_ﬂ:f is pressed instead

ms

of using step (3), the range

between the marker and the
left end of the display
graticule is set for

searching.
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Kz
When the d8

pressed, the search is
performed over the range
set by the above operation,
with the marker set at its

center position,

key is

e

AERN

4 = 124%

—_—

21084
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SECTION 5
MEASURING PROCEDURES

This section describes the measuring procedures to be followed when using the

TR41301 External Keyboard.

5-1, FREQUENCY MEASUREMENTS

5=-1-1. Frequency Calibration

Before commencing frequency measurements, let the TR4133/B warm up

for 30 minutes after switching the power on. Then after opening the

INPUT terminals, press the SHIFT and switches for automatic

1 loJ

ZERQ CAL
Signal frequencies can be measured by two different methods. The

freguency calibration.

first method involves adjustment of the center frequency, aligning
the signal spectrum to be measured in the center of the screen, and
reading the center frequency displayed at that time. The other
method involves aligning a marker with the spectrum peak and reading
the marker frequency. In both methods, measuring error is determined
by the frequency setting accuracy. Since this setting accuracy is
improved by using a narrower span/div, a narrow span/div should
always be used where greater setting accuracy is desired. The center
frequency measuring accuracy when executing measurements with

span/div in excess of 50 kHz is

+{1 MHz + (20% of span/div)}

after the FREQ CAL switch is pressed. Pressing this switch results
in compensation of frequency error (less than approx. 20 MHz) in the
first local oscillator of the TR4133/B. Since the center frequency
display accuracy is greater than +20 Mhz when span/div is set to

100 MHz/or more, there is no compensatory effect if the FREQ CAL
switch is pressed. Therefore, the FREQ CAL switch need not be

pressed in this case.



5=1=2. Frequency Measurement Examples

(1)
(2)
(3}

FREQ SPAN u FULL E
gz [ron]

FINE

FINE

G and align marker with signal peak
@ | )

to be measured,

Using ,

If the signal to be measured is the maximum level signal on

the screen, press the - key.

NOTE

PEAK SEARCH

(4)

(3)

(6)

(7)

(8)

(2)

AUTO
SPAN i 5 H MHz | RESOLN BW D

70IV mV
and , align marker
S

mns
with signal peak to be measured (or use the peak search

FINE

Using MARKER ;’

function).

MARKER =t
o
2 Mz
o [-—J nv |
<

FREQ CAL

L]
) FINE FINE
Using MARKER [mme]r {QJ ‘G G and , align marker

with signal peak to be measured (or use the peak search

function).



(10) MARKER (—r

The center frequency displayed at this time is the signal
frequency with an accuracy of #(1 MHz + 400 kHz). That is,
#1.4 MHz (see Figure 5-1).

To further improve the accuracy, proceed with the following
setting.

so | 5[0 )] v

dB

(11)

_FINE FINE

{12) Using MARKER G G and, align marker

with signal peak to be measured {(or use the peak search

function}.
MKS = CF

{13) MARKER
\ | AFC
G4 1 s l 2 |1 o] une = I

/DIV dg

{15) Using MARKER @ {} and , align marker

with signal peak to be measured (or use the peak search

function).
(15) MMR = CF

MARKER ¢

(17) The center frequency displayed at this time is the measured
frequency with an accuracy of +10 kHz x N (where N is number of
harmonics - see Figure 5-2}.

For details on harmonics, refer to Subsection 4-8 and Table 4-3

of the TR4133/B instruction manual.
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Fig. 5=-1 Measurement at 2 MHz/ Fig. 5-2 Measurement at 20 kHz/
5-2. LEVEL MEASUREMENT
when levels are to be measured, first calibrated the amplitude by using
the analyzer calibration signal (200 MHz, =30 dBm). The calibration
procedure is described in Subsection 4-4, "Amplitude Calibration" of the
TR4133/B instruction manual.
5=-2-1. Level Measurements in LOG Mode

(1) Connect the signal to be measured to the INPUT connector.

CAUTION

The maximum input levels which can be applied to the analyzer
with the input attenuator set to a value greater than 20 4B
are +20 dbm, +127 dBu, +110 dBpW, and 0 Vdc.

Due attention should always be paid to the input signal level,
Furthermore, application of an excessive input level to the
first mixer may result in mixer saturation and damage which
will prevent accurate measurements from being made.

Output reduction due to saturation in the analyzer is
specified at less than -1 dB when the first mixer input
{signal level input attenuator value) is -10 dBm. BAnd since
an input attenuator setting of 0 dB can result in the
generation of a large error due to mismatching, accurate
measurements can be achieved by setting to velues in excess
of 10 dB.




RESOLN Bw

(2) Set?D—j auTa to AUTO.

7

1GgB8/D1V

(4) If the frequency of the signal to be measured is known

approximately, set that frequency.
8 7 5
wre | [ L7 |1 5]

Mz
mY
ne

3PdBm B75MHz Z8MHz 7
MK BY6. ZMHz 1 1BdB/
-t EdBm 3 30AKHz v

n

WETLITENE FETEY SETNE B
T

ST 1@ms~/
Fig. 5-3 Level measurement

{(5) Set the SPAN/DIV to be measured.

SPAN E 2 gl ) ! MHz
/0IV nV

ms

FINE FINE

{(6) Using MARKER O G and , align marker
& h J L }

with signal peak to be measured (or use the PEAK SEARCH

function).
(7) Read the signal level from the marker level display.

The level unit can be altered by pressing the following keys,



(8)

The maximum measuring error in this case is given by the

following formula.

Maximum measuring error

= Frequency response +CAL signal level accuracy (x0.5 dB)
+ IF GAIN accuracy (0.5 dB)}

+ Resolution bandwidth switeching accuracy (i1 dB)

I+

LOG display accuracy (:i1.5 dB)

M

Marker setting accuracy (20.2 dB)
+ INPUT ATT switching error (%1 4B)
+ Brror due to mismatching

= Frequency response t Error due to mismatching 4.7 dB (Note)

Among the above error factors, the resolution bandwidth
switching accuracy (*1 dB) and the INPUT ATT switching accuracy
(+1 dB) become 0 dB if the measurement is made under the same
setting conditions as the settings during amplitude calibration
(RBW 300 kHz, INPUT ATT !0 d4dB).

The LOG display accuracy (#1.5 dB) becomes approximately *0.2 4B
if the signal level is measured within %1 dB of the reference
level.

If greater level measurement is desired after considering the

above, use the IF replacement method described below.



(9}

(10)

(11)

(12)

(13)

(14)

-19dBm B675MHz ZBMHz
MK BY5. 3HHz 4 ]leP/
-19_ZdBm' AAAkHz w

L I e

Fig. 5-4 Level measurement by IF replacement

RESOLN BW =

SPAN.IzﬂIO! MHz
7OIV mY

ms

gl J o ]| e

di

FINE

Using MARKER

L

>

and

with signal peak (or use the PEAK SEARCH

MARKER "“Zo2l

L]
Using MARKER

{

%

and

with signal peak (or use the peak search

the level (see Figure 5-4).

Maximum measuring error

, align marker
L J

function).

FINE

m , align marker
L J

function) and measure

The error in this case is

= Frequency response * Error due to mismatching +1.4 4B (Note)



Note: The +1.4 3B and 24.7 dB in each formula are calculated on
the assumption that the error factors all act in the same
direction, and thereby represent the worst possible
error. In almost all actual cases, however, some of these
errors tend to cancel each other out, so the actual error

is considerably smaller.

5=2=2, Level Measurement in Linear Mode

LINEAR

(2) Using ~SZE Q:ZB : and 1 align marker with signal peak

E:
L, i

(or use the PEAK SEARCH function) and read the level. (Bee

|
8

Figure 5-5).

S58my 675MHz 28MHz/
M 5. 9fHz £ Smps
—Smd T 3IPBkHz W

ST 1Bms/

Fig. 5-5 Reading the marker in linear mode

5-3., DISTORTION MEASUREMENT

The measuring limits in distortion measurements are set by distortion
generated by the analyzer internal mixer, and by the noise level within
the analyzer. Since the TR4133B analyzer has been equipped with a
preselector, harmenic distortion in the 3.5 GHz thru 20 GHz range is in

excess of 100 dB when a 0 dBm input is applied.



In the 10 MHz thru 3.6 GHz range, the harmonic distortion is in excess
of 70 dB in both the TR4133 and TR4133B when a -30 dBm input is applied,
and the noise level is less than -118 dBm (at RBW 1! kHz). Hence, when
harmonics in excess of 60 dB are measured in this band, the input level
of the signal applied to the analyzer's mixer (that is, signal level -
input ATT)} must be set to a level below -30 dBm.

And since harmonics in excess of 60 dB have to be measured, the noise
level must be kept below -90 dBm (-30 dBm -60 4B) by setting RBW to less
than 300 kHz and inserting a VIDEO FILTER. If adequate sweep time is
not set by this setting, the UNCAL message will appear, and the signal
level will drop. Use of a rejection filter (high-pass filter or notch
filter) for the fundamental wave is effective in expanding the dynamic
range in harmonic distortion measurements. when such filters are
inserted between the measured device and the analyzer, the dynamic range
is expanded only for the attenuation.

The following filters are availabel from ADVANTEST.

Filter Frequeqcy pand of gbject
communications equipment
MEP-292 26 MHz to 30 MHz
MEP-293 50 MHz to 80 MH=z
MEP-294 120 MHz to 190 MHz
MEP-295 335 MHz to 520 MHz

Distortion Measurements in 900 MHz Communications Equipment

Connect up the %00 MHz communications eguipment, RF coupler, and a
high~pass filter as outlined in Fiqure 5-6.

Since the maximum permissible input level for the analyzer is +20 dBm
with an input attenuator in excess of 20 dB, select a coupler value

which ensures that the RF coupler output is less than +20 dBm.



Fig. 5-6

(1)

{2)

(3)

(4)

{(3)

(6)

TR4133/B

[ ﬂ-‘ﬂa
Q) e
Ryl
High-pass filter RF coupler
@ o @

O 2558 o

Set up for measuring communications equipment distortion

Switch the high-pass filter FLTR/THRU switch to the THRU
position.

Adjust the MIN INPUT ATT to a value which ensures a mixer input
signal level (signal level - input ATT value) of less than -10
dEm.

For example, for a signal level of +15 dB, set iATr} [73 ] { Q ]

kHzZ
dg

4 QN ICE)
| 0 [
on | 5 J L0 |}
il ][1]r°]2%zi
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(7) MARKER Pﬁ-"‘ Sy
15dBm 903MHz SOMH=z/ -15d8m 1805MH= SOMHzZ ./
4 OMH= 1048/ A S02MHz 12dB/
0. pde 300kH=z fga.oda 30CkHzZW
Ryttt rwr".'rgmﬂw sadperdd bt N-mg F;",*i P FLfRir o 1 o s b1 it b o 1 '}'.':" bovn
ST S0ms/ YFE 10OkRH=z ST S0ms/ VF 10kHz
Fig. 5-7 Measurement of fundamental Fig. 5-8 Measurement of second
wave level when high-pass harmonic wave level when
filter is set to THRU high-pass filter is set
to FLTR. The level
difference between the
A marker display and the
fundamental wave level
is measured.
SHIFT .
(8) /= (See Figure 5-7)
" FIXED &
If f T
1 (| 81li o L MHz b
(9) CENTER { ] I[ ) ( ! I 6 ! oy |
1 ] as
{10) Switch the high-pass filter FLTR/THRU switch to the FLTR

(1)

(12)

(13)

position. ATT is decreased when the harmonic wave level is low.
E[ATTgiogijzi
| dd |

When MARKER ™A A {5 pressed, the A marker display is shown as

a ratio (dB} in respect to the fundamental wave of the second
harmonic wave. A value of -95.0 4B is then obtained when the

high-pass filter compensation value of 1 dB is added. ({See

Figure 5=-8).

e EBIEEIKREN)

FREQ

MHz |




5-4.

PEAK SEARCH

y
JIIIII

wave level can be measured as -97.8 dB.

(14) And when MARKER is pressed again, the third harmonic

=15dBm 2708MHz SOMHz/
M4 1807MH= 10dB/
-99. BdB 300kH=z
S i I F
20 ne Tonn st b bivs ol v b bk Wi ra b Do di et 0 ppardy H P ey
i e ” d
ST S0ms/ VF 10kHz

Fig. 5-9 High-pass filter set to FLTR and the third harmonic
wave level measured, Level difference between
A marker and fundamental wave is displayed.

AM SIGNAL MEASUREMENT

The modulation frequency and modulation index m of AM signals can be
measured by spectrum analyzer.

¥When measuring modulation frequencies, the horizontal axis on the screen
can be set to ZEROC SPAN mode use as a fixed receiver if the signal
modulation frequency is low. Since the demodulated wave appears on the
screen in this case, the modulation index m can be determined on the
time axis from this waveform (see Figure 5-10 (a)).

and when the modulation frequency is high, the horizontal axis is
generally set to SPAN/DIV mode, and the modulation frequency then
determined from the difference between the sideband and carrier
frequencies on the frequency axis (see Figure 5-10 (b)}.

Greater accuracy is attained if measurements are made is LINEAR mode
when the modulation index is greater than 10%, and in LOG mode when less
than 10%,

Examples illustrating how BM signal modulation freguency and modulation

index are determined are outlined below.
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Emax - Ec x 100

m (%) EC

- Emax - Emin

— x 100
Emax + Emin

(a) ZERO SPAN mode {time axis display)

Ec

E ‘EEC E ‘EEC
LSB 2 USB 2 e

5B
m (%) = Bc x 100

fsB fe fuse

(b) SPAN/DIV mode (frequency axis display)

Fig. 5-10 Calculation of AM signal modulation index m on time
and frguency axes
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5=-4-1, AM Signal Measurement when Modulation Frequency is Low and
Modulation Index is Large

(1) Connect the AM trasmitter output to the analyzer INPUT connector
via an external attenuator if necessary as indicated in

Figure 5-11.

aAM
transmitter

Attenuator

Fig. 5-11 AM signal measuring set-up

(2) Set the frequency of the signal to be measured.

CENTER fig ] fio J [ 3 ] Mz

FREQ L

ms

(3) Set RBW to a value at least three times greater than the

modulation frequency.

Ty bdledlo]w

d8

{4) Using MARKER , oEINE and FI_ . align marker
= (B[] ™ 5

with the peak of the signal to be measured (or use the peak

search function).

FINE

d <s align the signal
o™ Y

peak to a position close to the reference level on the graticule,

FINE

{5) Using N
LEVEL

(6) 'SHIFT

n
;_ J

LINEAR

{7) FREQ SPAN

5 - 14



(8)

(9)

(10)

(11)

(12)

(13}

(14)

(13)

Using , 7 and FIE_, adjust the signal

e | o (NG

level to the highest position on the screen.

TRIGGER MODE ~2E2.

Set TIME/DIV to a value which is easy to read.
SWP TIME/

. FINE FINE .
Using MARKER [.rmle' [ O’J i@ G and , align the

marker with the signal peak.
FINE

Using MARKER ¢ e 7 ) and FIN& , align the
L1 =] |||

marker with the next signal peak.

Measurements are possible where one cycle from the A marker

position (see Figure 5-12}.

1
fm = 0.0 (m8) 100 (Hz)

Using MARKER ¢ N, d]”NE 1ign th
51ng , G G an , airign e

marker with the signal peak. The level at this stage can be

read from the displayed marker level.

E max {mV)

Using FINE ] and _FIN_, align the marker with the

e ]

minimum value on the waveform, and read the Emin value. The

modulation index m(%) can be obtained from the following

equation.
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_ Emax - Emin
Emax + Emin

200mVv 902, S68MHz ZERC SPAN
4 10.Cms 20mv/
CmV I MHZw
1
fm = ———m—m—
AT A T D 5.0 (me)

—

-

S

-

]
]

100 (Hz)

Y \
Y/ EAY ENAY LY/ ANV

Fg. 5-12 AM modulation frequency measurement

5-4-2, AM Signal Measurement when Modulation Frequency is High and Modulation
Index is Small

{1) Connect the AM transmitter output toc the analyzer INPUT onnector
via an external attenuator if necessary as indicated in
Figure 5~11,

(2) SHIEL , RESOLN BW ﬁ’

(3) Set SPAN/DIV to a value below the modulation frequency.

SPAN l"lgosigz

sOLV

(4) Adjust the center frequency to the carrier fregquency.

e | Lo o 2 [ (o iz e il

FREQ
ns

(5} MARKER PEAK SEARCH MKR = CF _ REF LV

| I B R L =R
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FINE

(6) Using @1 and ., align the marker with the
? e
SIS

sideband signal peak. (See Figure 5-13)

The modulation frequency and modulation index can be obtained
from A marker frequency and level display.
fm = A marker frequency display

_1 (Esp - Ec *+ 6)

m = Log >0 x 100%
i +
_ Log“ {(Amarker level display 6)x 100%
20
-10. 7SdBm 902, 083MHz 10kHz/
4 20. OkHz 10dB~
47, DaB tH=z

fm = 20.0 kHz

m = I..og'-1 (ZEZE%_Q x 100

0.89%

!
5" AR YIS

ST SOms/ VF  10OkHz

Fig. 5-13 AM signal measurment when modulation frequency is high
and m is small

The relationship between the modulation index m (%) and the

value (dB) obatained by subtracting the carrier level EC from

the sideband level Egp is outlined in Figure 5-14.
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100

10

(%) W X9puT UOCTIBTINPOW

0.01

Egp - Ec (dB)

Relationship between modulation index and the difference

between the sideband and carrier

5-14

Fig.
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5-5.

5-5-1.

FM SIGNAL MEASUREMENT

When FM signals are measured by spectrum analyzer, values can be
obtained for the modulation index m, the medulation frequency fm, and
the peak deviation Afpeak.

When the modulation frequency is low, the analyzer's horizontal axis is
set to ZERO SPAN mode for use as a fixed tuned receiver where the IF
filter slope is used for FM demodulation to enable measurement on the
time axis.

when the modulation frequency is high, on the other hand, measurments
are made on the frequency axis, and the modulation frequency is obtained

from the sideband frequency. Examples are outlined below.
FM Signal Measurement when Modulation Frequency is Low

(1} Adjust the signal's carrier freguency to the center fregquency.

wre | L8 ) O L0 3] soan KRR

FREQ
ms ms

FINE TnE

(2) Using MARKER , @ G and-, align marker
L § ) L J

with the signal peak.
MKR —» CF H(R=+REF LVL

O e |

(4) FREQ SPAN | zeme

(5) Using , FINE and 2., aadjust the

2 | o] 1<

demodulated signal to the highest position on the screen

(reference level).
(6) Set RESOLUTION BW to a value at least three times greater than
the modulation frequency, and under conditions where the

demodulated signal can be easily seen.
RESOLN Sw

L1
T

(5)
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_VIDED

(7) TRIGGER MODE
1y .,

(8) Set the sweep time to a value where the waveform is easy to
observe,

SWP T 4
iei. I e Y grewn
Il

ns

FINE FINE

{(9) Using MARKER(NJQH.&L]' [ {ﬂ @ Q and , align marker

with the peak of the demodulated signal.
FINE

. FING
(10) Using MARKER F‘j ‘l, ro ] {} and , align marker
i L g

with the next peak of the demodulated signal.

(11) The time difference T(s) between the A markers is given as

fm = F'(ET Hz
-10. 75dBm 800. 098MH=z ZERO SPAN
MK4 10. 3ms 10dB/
-0. BdB IxkH=zwW
AL ~ Ja
ANIANIANrAmy
RN ENEN
N \/ \J _r¥ B
- - — : 1
] Im = 15,3 (ms)
= 97.1 (Hz)
L1 . | R A AN
ST Sma/

Fig. 5-15 Measurement of FM modulaticn frequency when modulation

frequency is low
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5=5=2. FM Signal Measurement when Modulation Frequency is High

SHIFT AUTO
¢ 1 1

(1) 7 RESOLN BW |
’

1Ga3/BIY
(2) Set SPAN/DIV to a value below the modulation frequency.

g L ECH P

dB

{3) Set the carrier fregquency.

CENTER {8J{ Ol[OJ Mhz

FREQ

ms

AFC
(4) Press when waveform appears on the screen.
‘W J

(5) MARKER PEMK SEARCH MKR—»CF  MMR--REF LV
e

(6) FINE FINE

Using {} G} and, align the marker with the

adjacent sideband signal peak. (See Figure 5-16)

(7) The difference in frequency between the A markers is the

modulation frequency fm.

-11dBm 80d. 017MKz 10kHz
4 20. tkH= e lDdBs
(16. BaB 1 1 1hHzw

- \ e fm = 20,1 kHz

Fig. 5-16 Measurement of FM modulation frequency when
modulation frequency is high
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5-5-3.

FM Signal Peak Deviation Afpeak Measurement

Set the resolution bandwidth to the value which includes the main

sideband (in excess of five times the modulation frequency).

Adjust SPAN/DIV to the peak deviation, and set the value to be

measured.

(1)

(2)

(3)

(4}

{5)

(6)

s | L8 L0 g
By ERIENEN

s
? E dgd

E“i STORE
A . .
PEAK SEARCH NEXT PEAK

MARKER n[ l [ A ][ ] (Figure 5-17)

Find Afpeak by measuring Afpeak peak from the marker A freguency

display.

Afpeak = 1/2 A fpeak peak

The modulation index m can be obtained from the Afpeak_ and fm

values.
m = Afpeak
fm
—11d8m 800. 001MHz SOkHz/
A-113. SkHz 10d8/
74, BdB FhHzwW

113.5 kHz

N Afpeak >

56.75 kHz

el

ST 20ms/

Fig. 5-17 Measurement of FM signal peak deviation
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5=5-4. How to Find the FM Modulation Index m when m is Small
(1) If the FM signal modulation index m is less than about 0.8,

2 % Egp
Ec
where ESB is the level of the first sideband, and EC is the
carrier level.
(2) Set SPAN/DIV to a value below the modulation frequency, and

align the center frequency with the carrier frequency.
(3) F?SDLN 'n‘ AUTQ

7

(4) '§§i¥ ! 1 ] I Q I { :E?
(5) come e “ 0 l{ o | vz
FREGQ ne |

{6) Press _AC_ when waveform appears on the screen.
L]

PEAK SEMCH MR == CF  MR—REF LV

7y mReER ) ) =]

FINE FINE

(8) Using . . and | s align the marker with the
0] [o

first sideband signal peak. The modulation index m can thus be

obtained from the followig equation if E (dB} represents the
Amarker level display.

m o= 2% EsB o pog-
Ec 20

I
1
e
[ 8]
o

Figure 5-14 in Item 5-4-2 shows the relationship between m and
E _E . . .

{ SB C) in graphical form

Note that "m" is represented by % in the figure.
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5-6.

(9) The modulation frequency fm can be obtained from

Hence, frequency deviation Afpeak can be obtained from

Afpeak = m x £m

fC
-11¢Bm S800. 003MHz - E 10kHz/
4 20, 2kHz el ¢ 10dB/
F33.Bd8 TkHz
\21
[ /fsa 33.6 + 6
Esp = -1 (== T
J / m Log ( 20 )

4.17 (%)

\
L
\

Fig. 5-18 FM frequency index measurement (m 3 0.8)
ELECTRIC FIELD STRENGTH MEASUREMENTS

Spectrum analyzers are the same in principle as electric field strength

measuring equipment. An example of measuring the electric field

strength by using TR4133/A/B and TR41301 igs outlined below.

(1) Connect the antenna to the TR4133A/B INPUT connector (50 ohms). If
the antenna impedance is not 50 chms, match the impedance by using
a matching circuit,

(2} Set the center frequency and frequency span to suitable values.

(3) Switch the unit of the reference level at the top of the screen to

. SHIFT
dBy by using FE

j and{

5 |°

acu

{(4) Press MARKER , and a marker appears on top of screen. Then

using FI¥ FINE

. and ., align the marker with the
R4t =)

spectrum to be measured.
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(5) Read the displayed marker level as ex dBu.
If Ex (dB): Electric field strength to be found
(1 uwv/m = 0 dB/m)
He (dB): Effective length of dipole antenna (1 m = 0 dB}
La (dB): Cable loss
Ba (dB}: Balun loss
ex = Ex + He -~ La ~ Ba
Ex = eXx + La - He + Ba
= ex + K
where K is a calibration coefficient. A graph outlining the
relationship between frequency and this calibration coefficient is

given in Figure 5-19.
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5-7. PULSE MODULATED SIGNAL MEASUREMENT

Pulse modulated signals used in radar etc can be measured by spectrum

analyzers by using the simple procedure described below.

m
{2}
(3)
(4)

Pulse repetition freguency (PRF)
Pulse width (T)
Carrier frequency (£fc)

Peak power (P peak)and average power (P ave)

CAUTION

The maximum input level which may be applied to the analyzer is
+20 dB, 0 Vdc when MIN INPUT ATTENUATOR is set to 20 dB or
higher. Since the peak power of pulse modulated signals in
radar etc is very high, make sure the input signal is
sufficiently attenuated by coupling etc before applying it to
the INPUT connector.

Fur

MIN

thermore, since the analyzer mixer input level is -10 dBm, set the

INPUT ATTENUATOR so as to ensure that P peak < -10 dBm.

Main lobe

N

Side lobe

fc
B =1 1 Side lobe
T= PRF T T
(a) Time axis display (b) Freguency axis display

Fig. 5-20 Representation of pulse modulated signal

To avoid mixer saturation, decrease the MIN INPUT ATTENUATOR setting in

10 dB steps from 50 dB to find the minimum attenuation where the signal

level will decrease no further.
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5-7-1.

5-7-2.

Measurement of Pulse Repetition Freguency (PRF)

(1)

(2)
(3}

(4)

(3)

(6)

(7)

POST PEAK

iiillll
a3 J

FREQ SPAN [ zewo |

Set the resolution bandwidth to a value sufficiently wider than

TRACE

the pulse repetition frequency.
RESOLN BW

3 e o]«

dg

Set the center freguency to the carrier frequency.

CENTER 5 GHz
FREQ [:--J v

sac

SWie TIME/
!

1 lsdim

TRIGGER MODE ¢,

STOP/START
J di i
PEAK SEARCH FINE ‘ N FINE

Using MARKER I ] [ 4 ] [ (}] O ﬁ and lﬁ], align

the marker with the peak of the adjacent signal. (Figure 5-21)
The time interval T(ms} between the markers is shown in the
A marker display, and the pulse repetition frequency (PRF} can

be obtained Efrom the following equation.

PRF (kHz) = 1/T (ms)

Pulse Width T and Carrier Frequency Measurements

Pulse width T can be obtained from the inverse of half the main lobe

width or from the inverse of the side lobe width. 1In this case, set

the resoluticon width within the range specified below to ensure an

envelope of sufficient resolution,

Pulse repetition frequency (PRF) x 1.7
< Resolution bandwidth £ 0.1/¢

Steps (1) thru (7) are the same as Steps (1) thru (7) described in

Item 5-7-1. above.
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(8)

(%)

(10)

{(11)

(12)

{13)

(14)

TRIGGER MODE ‘

Set SPAN/DIV to a value where the main lobe is clearly shown.

SPAN ! 1 !l 0 ! MHz
/DI mV

ms

Set the REF LEVEL to a value where the signal is easy to observe.

EARZRER KNP

]

Set SWEEP TIME to above 70/RPF [Hz] (s/div).
SWP TIME/

RN

s5ec

FINE FINE

Using MARKER ' and ., align the
° e B2 0|1 2

marker with the center of the main lobe. The displayed marker

frequency thus becomes the carrier frequency fc, and the
measuring accuracy of fc is determined by the pulse width 7.

If T is small, the main lobe is expanded making it difficult to
determine the center. To ensure that the center is clearly
displayed, SPAN/DIV must be set to a value greater than /4.

The accuracy of the measured fregquency in this case is the same
as the accuracy of the center frequency within the set

SPAN/DIV. Refer to Subsection 5-1., "Frequency Measurements®" in

the TR4133/B instruction manual for further details.
- . FINE

Using @ ‘/1_[\‘ and, aligh the marker with the
| ] \ )

lowest level in the main lobe.
FINE . = FINE

Using[ P I, [ o ] O {} and , aligh the marker with

the lowest level in the next side lobe. (Figure 5-22)

If the frequency difference between the A marker displays is Af
[Hz],
T= 1/Af [s]

5-29



OdBm SO0D0. 182MHz ZERO SPAN -3CdBm 3000, OMHz 10MHz/

odB/
MKA—4. 4ms . 1048/ MK4 10, SMHz 1
0. BdB 1MH= ~D. BdB 100kHzwW
/ A

T T AV AR

R I I

ST Sms/ ST 1s/
PRF = —————— = 227.31 I = ——— = 0.095us
4.4 (ms) 10.5 x 100
Fig. 5-21 RPF measurement Fig. 5-22 T measurement

5-=7-3. Peak Power (P peak) and Average Power (P ave} Measurements

The spectrum analyzer amplitude display is proporticnal to the
resolution bandwidth (RBW) if that bandwidth satisfies the following

conditions.

Pulse repetition frequency (PRF) x 1.7 < RBW < 0.2/

In this case, the amplitude display is proportional to resolution
bandwidth, and the relationship between the actual peak power (P peak
dBu) and amplitude display (P' peak dBU) is given by the following

equation,
P peak = P' peak + 0 (dB}
o (dB) = 20 log (T x 1.5 x RBW)

where o is called the pulse attenuation ratio.

The average power (P ave dBu) is given by

P ave = P peak x PRF X T

where PRF is the pulse repetition fequency (Hz)
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SECTION 6
USE OF EXTERNAL KEYBOARD AND STANDARD TR4133/B FUNCTIONS BY GPIB

6-1, OUTLINE

Like the standard TR4133/B functions, analyzer functions enabled by use of the
TR41301 External Keyboard can be activated by external controller via GPIB
{refer to Section 6 of the analyzer instruction manual) .

Since the GPIB is connected to the TR4133/B analyzer in this case, it (the
GP1B) cannot be connected directly to the keyboard.

6-2, GPIB OQUTLINE

6-3. SPECIFICATIONS

6-4. GPIB OPERATING PROCEDURES

6-5. BLOCK DELIMITER

Since the above four sections are exactly the same as described for the

standard TR4133/B analyzer functions, refer to the TR4133/B instruction manual

for details.

The complete list of commands for the standard TR4133/B analyzer functions and

the external keyboard functions is provided in Table 6-1.



Table 6-~1 List of all TR4133/B GPIB commands

Commands indicated by a superscript *1 or *2 are subject to operational

restrictions as described in Subsection 6-7.

I. Functions available only by TR4133/B analyzer key operation

Function description

Code Corresponding key (TR4133/B Instruction
Manual)

A MIN INPUT ATTENUATOR 0 dB 4-8-6,

Al MIN INPUT ATTENUATOR 10 dB 4-8-6,

AZ MIN INPUT ATTENUATCOR 20 dB 4-8-6.

A3 MIN INPUT ATTENUATOR 30 4B 4~-8-6.,

A4 MIN INPUT ATTENUATOR 40 dB 4-8-6.

A5 MIN INPUT ATTENUATOR 50 dB 4-8-6.

Frequency band (Figures in brackets refer to

TR4133/B) Units in GHz

BO 0 -3.6 (0 - 3.6) 4-8-1,

B1 0.01 - 4 (3,5 - 7.5) 4-8-1,

B2 4 - 12 (7.2 - 15.2) 4-8-1,

B3 8 - 12 (10.9 - 20) 4~-8-1.

B4 12 - 20 (18 - 28) 4-8-1.

B5 18 - 28 (28 - 60) 4-8-1.

B6 28 - 60 (MULTI BAND 3.5 - 20} 4-8-1,

FA*2 | CENTER FREQ 4-8-2. (9)

M1*1 | MARRER 4-8-2,

YO0 Counter clockwise rotation of tuning knob 4~8-2,

Y1 Clockwise rotation of tuning knob 4-8-2.

FB SPAN/DIV 4-8-3. (13)

BW RBW 4-8-4,

NR 4-8~3, 4-8-4
R g

WD <j K> 4-8-3, 4-8-4

FC (REFL. LEVEL UP, DOWN) FINE COARSE 4-8-5,

LD (REFL, LEVEL) DOWN

4-8-5. (19




Function description

Code Corresponding key (TR4133/B Instruction
Manual)

LU (REFL. LEVEL) UP 4-8-5. (7
UN (REFL. LEVEL) UNITS 4-8-5. (21
LC (GPIB) LOCAL 3-2.
TR TRIGGER MODE DOWN 4-8-9. (39
SR (SWEEP) START 4-8-9. (39
Ty (SWEEP TIME) UP 4-8-9.
TD (SWEEP TIME) DOWN 4-8-9.
vu (VIDEO FILTER) UP 4-8-7.
VD (VIDEO FILTER) DOWN 4-8-7.




II. Functions available by external keyboard and analyzer key operation

Function description

Code Corresponding Key {(TR4133/B Instruction
Manual)
WR*1 | WRITE 4-8-8. 29
SA*1 | STORE A 4-8-8.
SB*! | STORE B 4-8-8. (@7
VWA*1 | VIEW A 4-8-8.
VWB*! | VIEW B 4-8-8.
MA*1 | MAX HOLD A 4-8-8.
MB*1 | MAX HOLD B 4-8-8. @)
AAn*1 | AVG A 4-8-8. (39
ABn*1 | AVG B 4-8-8. (33
Note: n denotes the average setting count.
SU*1 B-a-C 4-8-8.
PP POST PEAK 4-8-8. (35
SG SIG IDENT 4-8-1. (2)
SI SHIFT IF 4-8-1. (3)
BA RBW AUTO 4-8-4. (19
MO MARKER OFF 4-8-2. (1)
FL*1 FREQ CAL 4-8-2. (6)
ZL*1 ZERO CAL 4-8-2. (5)
Z5 ZERO SRAN 4-8-3,
FS FULL SPAN 4-8-3. (2
AF AFC 4-8-2. (7)
CL CLEAR 4-8-9.
L1 10 dB/div on vertical axis 4-8-5.
L2 2 dB/div on vertical axis 4-8-5,
LN Linear (V) vertical axis 4-8-5, @




III. Functions available only in external keyboard

Note:

There is no command corresponding to the SHIFT key. All shift

functions have been made available as commands which can be set

directly.
Function description
Code Corresponding key {TR4133/B Instruction
Manual)

5C*1 STORE C 4-6-2.
SD*1 STORE D 4-6-2.
VWC*1 VIEW C 4-6-2,
VWD*} VIEW D 4-6~2.
MC*1 MAX HOLD C 4-6-2,
MD*1 MAX HOLD D 4-6-2,
ACn*1 AVG C 4-6-3,
ADn*1 AVG D 4-6-3.
SM (SAMPLING MODE) SAMPLE (SHIFT) 4-6-8.
IA*] INPUT-A+C 4-6-5,
CA*1 B A 466 .
DA*1 DA 4-6-7.
TO FREE RUN 4-7-6.
T1 LINE 4=-7=1.
T2 VIDEC 4-7-8.
T3 SINGLE 4-7-9.
SS SWEEP STOP/START 4-7-5.
MKO*2 MARKER — REFERENCE LEVEL 4-5-12,
MK1*2 FIXED DELTA MARKER (SHIFT} 4-5-5,
M2*2%3 | DELTA MARKER 4~5-4,
MK2*2 NOISE/Hz 4-5-10,
M3*3 MARKER — CENTER FREQ. 4-5-6.
MK3*2 NEXT PEAK 4-5-9,
M4 *2 PEAK SEARCH 4=-5=7,
MK4 *2*3| NORMAL. MARKER 4-5-2,
MS*2 SIG TRACK 4-5-8.




Function description

Code Corresponding key (TR4133/B Instruction
Manual)
MKS*2 OTHER TRACE 4-5-11.,
RB RESOLN BW 4-3-16,
ST SWP TIME/ 4-3-17.
VF VIDEO FILTER 4-3=19,
D1*2*3 | DISPLAY LINE ON 4-4.
DO#*2*3 | DISPLAY LINE OFF 4-4,
CF CENTER FREQ. 4-3-1,
FO FREQ. LOCK 4-3-2,
Cs1 CF STEP SIZE 4-3-6.
cs2 CF STEP SIZE AUTO 4-3-6.
sp SPAN/DIV 4-3-8,
FT*2 START (frequency) 4=-3-7.
FP#*2 STOP (frequency) 4=-3~7.
B8 FREQ BAND 4-3-4,
B7 FREQ BAND AUTO 4-3-5,
RL REF LEVEL 4-3-11.
AT ATT 4-3-15.
LO LEVEL OFFSET 4-3-12,
FU FINE UP 4-1,
FD FINE DOWN 4-1,
Cu COARSE UP 4-1,
CD COARSE DOWN 4-1.
0 DATA keyboard 0 4-2-2,
1 DATA keyboard 1 4-2-2.
2 DATA keyboard 2 4-2-2,
3 DATA keyboard 3 4-2=2.
4 DATA keyboard 4 4-2-2.
5 DATA keyboard 5 4-2-2.
6 DATA keyboard 6 4=-2-2,




Function description

Code Corresponding key (TR4133/B Instructien
Manual)
7 DATA keyboard 7 4-2-2,
8 DATA keyboard 8 4-2-2,
9 DATA keyboard 9 4-2-2,
. DATA keyboard . 4=-2-2,
- DATA keyboard +/- 4-2-2.,
G2 GHz, V, sec. 4=-2-2,
MZ MHZ, MV, ms 4=2=2,
K2 kBz, dB 4-2-2,
v GHz, V, sec. 4=-2=2.
MV MHz, mV, ms 4=2-2,
w No corresponding key 4=-2=-2,
s GHz, V, sec. 4-2=2,
MS MHz, mV, ms 4-2-2.
DB kHz, dB 4-2-2,
DM kHz, 4B (dBm) 4-2-2,
pu*2 kHz, 4B (dBu) 4-2-2,
DP kHz, dB (dBpW) §~2-2,
U1 (UNIT) dBm (SHIFT) 4-3-13.
U2 (UNIT) dBu (SHIFT) 4-3=-13,
u3 (UNIT) dBpW (SHIFT) 4-3-13.
sV SAVE 4-8-2,
RC RECALL 4-8-3.
FN £ 4-9,
LB1 LABEL 4-10-1.
LB2 LABEL CLEAR 4-10-2.
PL Plotter 4-11-1.
Cc1 CHARACTER ON 4-11=3.
Cco CHARACTER OFF 4-11-3.
IP INSTRUMENT PRESET 4-11-2.




Codes for setting commands which do not correspond to a key or

Setting Code
Header HDO Header OFF
HD1 Header ON
Block delimiter DLO "CR", "LF" + EOI
DL "LF"
DL2 EOI
DL3 "CR", "LF"
Output data op Output Interrogated Parameter
os Qutput Status Byte
oM Output Mode String
Trace data input | IN Input Trace Data
Service request S0 Transmission of SRQ
s1 No transmission of SRQ

switch



6-6 .

OUTLINE OF FUNCTION SETTINGS

In this section, an example of a program using the HP9816
Hewlett-Packard Desk Top Computer is described in respect to var ious
function settings.

Actual function settings are described later in Subsection 6.8.
Example 6-1:
Set center frequency to 500 MHz, frequency span to 200 kHz/, and the

video filter to 1 kHz.

QUTPUT 701; "SP200KZVF1KZCFS00MZ"

500 MHz
CENTER FRQ.

1 kHz

VIDEO FILTER
200 kHz

SPAN/DIV

TR4133/B address

IF selector

Specify HP9816 as talker and
TR4133/B as listener

Generation and execution of the above program results in a

Center Frequency of 500 MHz,

SPAN/DIV of 200 kHz, and

Video filter of 1 kH=z

being set in the TR4133/B.

The TR4133/B commands correspond to both the analyzer and external
keyboard key functions. When generating the program, proceed to set the

commands by pressing keys on both the analyzer panel and external

keyboard in the prescribed order.



6-7-1.

6-7-2.

PRECAUTIONS IN THE USE OF GPIB COMMANDS

When operating the TR4133/B via GPIB, there are a number of restrictions
to be considered in terms of internal processing. In the list of
commands in Table 6-1, the relevant commands are indicated by a

superscript *1, *2, or *3.
Commands Indicated by *1 in the Command List

If these command codes are followed by another command on the same
line, the second command is disregarded.
To ensure correct operation, these commands must always be followed

by a carriage return before programming the next command.

Example of incorrect programming:
10 QUTPUT 701; "vwami"

Disregarded

Example of correct programming:
10 OUTPUT 7061; "VWa"

20 ourPuT 701t; "M1" .... Results in correct operation
Commands Indicated by *2 in the Command List

If another command follows (on the same line) one of these commands
under certain conditions, that command will be disregarded, or will
not result in correct operation.

As in Item 6-7-1. above, correct operation is ensured by executing a
carriage return after each of these commands.

The different conditions for each command are listed in the following

table.
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Code Conditions plus examples of correct and incorrect operation
FA If SPAN/DIV is set to a value of at least 50 kHz and the "FA" command
is then keyed in while the LED indicator in the CENTER FREQ. key is on,
the center frequency is reset. (This center frequency resetting
function is described in Item 4-8-2. of the TR4133/B analyzer
instruction manual.)
Example of incorrect programning:
10 QUTPUT 701;:; "FAYO"
20 OUTPUT 701; "FAY1"
Disregarded
Example of correct programming:
10 CUTPUT 701; "FAYQO"
20 oOUTPUT 701; "FA"
30 QUTPUT 701; "Y1" ... Results in correct operation
MO Successive input of commands related to marker, display line, and
MKO START/STOP frequency (commands also include UP and DOWN in addition to
M1 those listed in the left hand column).
MK1
M2 Example of incorrect programming:
MK2
M3 10 OUTPUT 701; "MICUM4"
MK3 T T poes not operate correctly
M4
MK4 Example of correct programming:
M5
MK5 10 QUTPUT 701; "M1"
DO 20 ouTPUT 701; "CU"
D1 30 OUTPUT 701; "M4" ... Results in correct operation
FT
FP {Since internal processing for marker commands is always complicated,
Gz successive commands cannot be received immediately after a marker
MZ command. }
KZ {(See Subsection 6-8. for details on marker related commands.}
Function Code
Marker MK4, M2
Center freguency CF
Center frequency step size |CS1
Start frequency PT
Stop frequency FP
Frequency band B8
Save sv
Recall RC
Advanced function FN
Plotter PL
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Code

Conditions plus examples of correct and incorrect operation

The above functions are used to make numerical settings by DATA key
operation.

Example of incorrect programming:

10 QUTPUT 701; "CF200MZMK4"
Desregarded

Example of correct programming:

10 ourpuT 701; "CF200MZ"
20 OUTPUT 701; "MK4" ... Results in correct operation

DM

DU

Dp

Function Code
Reference level RL
Display line D1

The above functions are used to make numerical settings by DATA key
operation.

Example of incorrect programming:

10 QUTPUT 701; "RL-20DMMK4"
Disregarded

Example of correct programming:

10 QUTPUT 701; "RL~20DM"
20 QUTPUT 701; "MK4" ... Results in correct operation
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6-7-3.

Precautions when Executing Numerical Settings by Marker and bisplay

Line

Command codes relevant to these precautions are indicated by the *3
superscript in the command list.
i) When marker is OFF,
and the marker position is set numerically by the MK4 {NORMAL
marker) command, the command cannot be followed by a numerical
value. (In this case, the marker must be turned ON by the MK4
command, and since this involves complicated internal operation

the next command cannot be received on the same line.)

Example of incorrect programming:

10 ouTPUT 701; "MI1" ! Marker OFF
20 QUTPUT 701; "MR4200MZ" ! Marker 200 MHzZ
Desregarded

Example of correct programming:

10 OUTPUT 701; "M1™ Marker COFF
20 QUTPUT 701; "MK4"

30 ouTPUT 70%1; "200MZ"

NORMAL marker

Marker 200 MHz

or
16 OUTPUT 701; "MO" ! Marker ORN
20 OUTPUT 701; "MK4200MZ" ! Marker 200 MHz

(Marker may be turned on prior to input of MK4)

iiy If, when not in delta marker mode, the
M2 (delta marker)
command is used to numerically set the position of the delta
marker, the command cannot be followed by a numerical value.
{In this case, the delta marker must be turned ON by the MK2
command, and since this involves complicated internal operation

the next command cannot be received on the same line.)

Example of incorrect programming:

10 QUTPUT 701; "MK4" ! NORMAL marker
20 OUTPUT 701; "M2200MZ" ! Delta marker 200 MH=z
Disregarded
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Example of correct programming:
10 QUTPUT 701; "M1"

20 OUTPUT 7071; "M2"

30 OUTPUT 701; "200MZ"

or

10 QUTPUT 701; "M2"

20 ouTpUT 701; "CF200MHzZ"

30 OUTPUT 701; "M2200M2"

Marker OFF

Delta marker ON

*-

Delta marker 200 MHz

Delta marker ON

Center freguency 200 MHz
Delta marker 200 MHz

e

(Marker may be turned on prior to input of numer ical value}

iii) If, when the display line is OFF, the

D1 (display line ON)

command is used to numerically set the position of the display

line, the command cannot be followed by a numer ical value. (In

this case, the display line must be turned ON by the D1 command,

and since this involves complicated internal operation the next

command cannot be received on the same line.)

Example of incorrect programming:
10 oUuTPUT 701; "DO"
20 OUTPUT 701; "D1~30DM"

! Display line OFF
! Display line =30 dBm

Disregarded

Example of correct programmings:
10 ouTPUT 701; "D1"

20 ouTtpUT 701; "-30DM"

or

10 OUTPUT 701; "DI1RL-10DM"
20 oyTPUT 701; "Di-30DM"

(The display line may be turned

numer ical value)

6 - 14

Display line ON

Display line -30 dBm

! Display line ON
! Reference level ~-10 dBm
! Display line -30 dBm

on prior to input of



6=7-4. Bus Processing for Commands Indicated by *1, *2, and *3

(1)

(2)

Relationship between controller execution time and TR4133/B
execution time
"The time taken for the controller to execute the program is not
synchronized with the time taken by the target TR4133/B to
execute received commands”.
That is,
the following one line of control program

10 oUuTPUT 701; "ZL" ! Reception of "ZL" command.
means that, "the controller supplies the "ZL" command, and the
TR4133/B receives that command”. Note that execution of this
one line of program by the controller does not mean that
execution of "ZERO CAL" by TR4133/B has been completed.
Program flow when a command which requires time to be executed
is keyed in
In this case,

10 ouTepUT 701: “2L" ! Execution time of about 30 seconds

! upon reception of "ZL" command

20 OUTPUT 701; "MK4™ ! NORMAL marker
When the control is about to output the "MR4" command in line
20, the TR4133/B is denied handshake until completion of ZERO
CAL.
Once ZERO CAL has been completed, handshake is recommenced and
the "MK4" command is received. Note, however, that programming
apart from that for TR4133/B is executed between lines 10 and 20.

Other commands which take time to be executed are listed below.

Function name Normal execution time | Maximum execution time
IP (Instrument Preset) Approx. 2 sec. Approx. 2 sec.
ZERO CAL Approx. 30 sec, Approx. 40 sec.
Center frequency setting Approx. 5 sec. Approx 12 sec.
when SPAN/DIV < 2 MHz
NEXT-PEAK Approx. 1 sec. Approx. 40 sec.
Marker functions other Approx. 0.3 sec, Approx. 1 sec.
than Next peak
Occupied frequency band Approx. 0.8 sec. Approx. 1 sec.
Adjacent channel leak Approx, 2 sec, Approx. 2 sec.
power
Plotter Approx. 80 sec. Approx. 80 sec.
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(3)

The plotter is a special case where the GPIB is occupied by the

plotter and TR4133/B while the plotter is drawing.,

Therefore,

the controller is stopped temporarily if it attempts to send

commands to the TR4133/B and other external equipment.

Actual operational flow between program and other equipment such

as the TR4133/B and controller on the GPIB

i) 2ERO CAL ("ZL") example

Program

10

20
30

40

50

60

ouTPUT 701; "ZL"

{(ZERO CAL command input)

BEEP

OUTPUT 702; "XX"

OUTPUT 701; "SP1MZ"

BEEP

END

6 ~ 16

te 4@ A= Sm  gm 4w gm = #w Sm fm 8w 4m Sm = 4w tm  §w fm  Sm 4w = 4m VW

Controller, TR4133/B
TR4133/B
Other target execution

contents

"ZL" command input
ZERO CAL commenced
WIZERO CAL being executed"
Next command about to be

executed immediately.

Buzzer activated
Command sent to other

equipment

This command cannot be
received until "“ZERO
CAL" has been completed.
This command sent upon
completion of "ZERO CAL".
This buzzer activated
almost concurrently with

completion of ZERO CAL.



ii) when plotter is involved

10 OUTPUT 701; "PLKZ"

T: Start of plotter drawing.

‘m

Size: small
20 BEEP

C: Buzzer activated

{commands within

controller executed

immediately.)

30 QUTPUT 702; "XX"

C: Command cannot be sent

to other equipment since

-

bus has been occupied by

TR4133/B and plotter.

Processing waits for

plotter to finish

drawing.
50 BEEP ' ¢; This buzzer activated

almost concurrently with

-

completion of plotter

drawing.

-

60 END

"Controller™ here is an instrument to operate the devices on the

bus, The program flow is not necessarily as above if there exists an
inter face adapter as GPNET-model 10 by Network Supply between the
computer and the GPIB. The controller in this case is the

GPNET-model 10.
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6-7-5.

Necessity for Waiting Time to be Included in the Program

If the precautionary items described in this section have been
followed, the TR4133/B commands will operate normally. However, it
may be necessary to set suitable "waiting times" in the following
cases to ensure that data is read correctly.

(1) When trace data and marker data are to be read by using the "OP"
command after changing the signal input setting
If data cannot be read after waiting a sufficiently long period
of time (for the waveform to be rewritten for a new setting)
after a single sweep, it is possible that the data prior to the
setting change has been read.

(2) When trace data and marker data is read by using the "OP"
command following a change in trace mode (see Subsection 4-6,
"wWaveform Display").

A waiting time of approximately 0.5 second is required for the
new setting to be executed by the internal processor.

{3) A waiting time of approximately 0.5 second is also required for
the command to be executed by the internal processor before
input of the next command when the display line is moved up or

down in B-A+C or INPUT-A>C mode.
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6-7-6. Other Precautions

When more than one command is included on the same line, the final
character in a particular command will overlap with the first
character of the next command and may be interpreted as a different
command.

In this kind of case, correct operation can be achieved by inserting

a space ( ) or comma (,) after the end of the preceding command.

Example of incorrect setting:

oUTPUT 701; "ST1SVEIOKE"

Although the intention has been to set sweep time to 1 sec./div
and video filter to 10 kHz, the commands are interpreted in the
following way:

ST: Sweep time

1 ¢ 1

SV: SAVE

Fl: Brror generated since no "F" command is used, and no further

commands are to be read.

Example of correct setting:
OUTPUT 701; "ST1S VFI0KZ"
A space has been inserted between the S and V (a comma may also be

used in place of the space}.
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6-8.
6-8-1,

EQUIPMENT SETTINGS

Center Frequency Setting CF

The center frequency can be set using the GPIB in a number of

different ways.

Since each method has its advantages and

disavantages, the method most suitable for particular conditions is

used.

The same advantages and disadvantages also prevail in manual settings.

In addition to methods (1) and (2) below, the center frequency lock

function described in Item 6-8-2, can also be used as a setting

method.

{1) Method

Feature

Precautions

Direct numer ical
value setting by
DATA key operation

Setting of correct
center frequency at
any time

Setting operation takes
time when SPAN/DIV is
between 50 kHz and

2 MHz.

Program example: Set center frequency to 430 MHz.

10 OUTPUT 701;

Precautions:

"CF430MZ"

When the center frequency and SPAN/DIV settings are to be

altered, SPAN/DIV should be changed first.

Otherwise, an

accurate setting of the center frequency based on SPAN/DIV will

not be achieved.

(2) Method

Feature

Precautions

Change the center
frequency stepwise
by UP and DOWN
keys,

Simplification of
programs and the
TR4133/B execution
time is fast. No
problem with
accuracy when span
is greater than

5 MHz/div.

Not as accurate as
direct numerical
setting. Considerable
frequency displacement
when large steps are set
by CF STEP SIZE. Not
practical for random
center freguency

settings.
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6-8-2.

Program example: Increase center frequency one step at a time,.

Part 1
10 QUTPUT 701;
20 OUTPUT 701;

Part 2

10 oUuTPUT 701;
20 ouTPUT 701;

20 ouTPUT 701;

"Sp1MZ" :
"CFCu"

-

"CS1200MHZ"
"Crcu”

- ‘- ‘-

“CU'

—

the active function,

Set SPAN/DIV to 1 MHz.

Center

frequency increased in steps

equal to SPAN/DIV (i.e. +1 MHz)

Set CF STEP SIZE to 200 MHz.
Center frequency incremented in
steps equal to CF STEP SIZE
(i.e. +200 MHz)

Center frequency incremented by
additional 200 MH=z.

{Since center frequency has become

"CF" is no

longer needed before the "CU").

Center Frequency Lock Function, and the Center Frequency Setting

Method Using this Function FO

The center frequency lock function ("FO" command) can be used when

SPAN/DIV is less than 20 kHz.

Use of this center frequency lock

function by GPIB operation is described below under a number of

different circumstances.

(1}

{2}

Method

Feature

Precautions

Simple input of

"FO" command only

Elimination of long
term drift in the
center frequency.
Seizure of FM
signals where AFC
cannot be applied.

Time required for center
frequency to stabilize
after input of "FO"
command immediately
after the center
frequency has been
changed.

Method

Feature

Precautions

Input of numerical

value of fixed
frequency after
"FO".

Center frequency

set in the same way

as setting by "CFr",

and center frequency
subsequently locked.

Time is sometimes
required before the
center frequency is
stabilized after command
input.
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Example of incorrect setting:

10

20
30
40

50
60
70

OUTPUT 701; "FO430MZ"

DIM A(700}
QUTPUT 701; "“OPAA"
FOR I=0 TO 700

ENTER 701; A(I)
NEXT I
END

Example of correct setting:

16

20

30
49
50
60
70
80

OUTPUT 701; "FO430Mz"

WAIT 3

DIM A(700)

QUTPUT 701; “OPAA"
FOR I=0 TO 700
ENTER 701; A({I}
NEXT I

ERD

|
|

6 - 22

Center frequency locked at

430 MHz

Declaration of 700 arrays

Waveform memory A in ASCII

Sequential output of data to

array A

ra

r
L}
:
Center fregquency not always stable

at 430 MHz at this stage.

Center frequency locked at
430 MHz

Wait two or three seconds

wWait for at least three sweeps to

be completed if SWEEP TIME is

less than 0.1 sec.

Same as above.

:
T
H
Center frequency stabilized at

430 MHz at this stage.



6-8-3. Frequency Band Setting BO - B8

Several different methods are available for setting frequency band by

GPIB. Different methods are used under different conditions.

{1) If FREQ BAND is set to AUTC, the optimum frequency band is set
automatically for the center frequency set by center frequency

setting or center frequency lock function.

Example:

10 OUTPUT 701; "SPSMZI" ! SPAN/DIV 5 MHz

20 OUTPUT 701; "FO430MZ" ! Center frequency = 430 MHz
! Frequency band is set
! automatically to 0 - 3.6 GHz (or
! 0.0t - 4 GHz).

(2) ©Use of analyzer panel function command code

Example:
10 QUTPUT 701; "BO" ! Set to 0 - 3.6 GHz frequency
! band.
"FREQ BAND AUTO"™ is not cancelled.
Example:
10 QUTPUT 701; “BS8" :+ "FREQ BAND AUTO" cancelled.

{3) Use of external keyboard function command code

Example:
10 OUTPUT 701; “BB1KZ" ! Set to 0 - 3.6 GHz frequency
+ band.
160 OUTPUT 701; "BB3KZ" ! Set to 10.9 - 20 GHz (TR4133/B}

: Frequency band 3
"FREQ BAND AUTO" cancelled if
frequency band becomes active

function.
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6-8-4. F CAL Method FC

Command common with the corresponding external keyboard FREQ CAL

function.

Example:
10 ouTrPUT 701; "FC" ! F CAL
any command written after this is

disregarded.

6~8-5. CF Step Size Setting CS

Example:

10 ouTPUT 701; "CS200M2"

s

CF STEP SIZE set to 200 MHz

20 OUTPUT 701:; "CFCU" Center frequency incremented

200 MHZ
30 ourtpUT 701; "“CU"

Center freguency incremented

200 MHZ

6-8-6. Start and Stop Freguency Settings FT

Although programming by key operations as with other functions is
preferrable, this function involves a rather complicated sequence as
outlined in Item 4-3-6. If possible, the use of start and stop
frequencies in programming by GPIB will avoid possible trouble. If,
however, the frequencies are to be used, first thoroughly read

Item 4-3-6, before commencing any programming.

Especially when not measuring wide band spectra above 100 MHz, there

is little to be gained by using this method.

Example: Measurement on 150 MHz

10 QUTPUT 701; "CF200M2"

250 MHz band

Center Frequency Set
20 OQUTPUT 701; "FP250MZ" ! Frequency Span Set
30 ouTPUT 701; "“FT150MZ" ! Start Stop Set
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Precautions restart and stop frequency settings

(1)

(2)

If the FT (start frequency) or FP (stop frequency) command is

used to set a numerical value when not in start frequency or

stop frequency mode, the FT or FP command cannot be followed by

the numerical value nor UP and DOWN (CD, CU, FD, FU).

Example of incorrect setting:

10 QuUTPUT 701; "IP" 1 Initialization
20 QUTPUT 701; "FTOMZ" ! gtart frequency 0 MHz
Disregarded

Example of correct setting:

10 ocUuTPUT 701; “IP"
20 ouTPUT 701; "FT"
30 oUuTPUT 701; "OMZ" ! 0 MHz set as start frequency

If the FT (start frequency) command is used to set a numer ical
value with the cursor frequency indicating the stop frequency
when in start - stop frequency mode, the FT command cannot be
followed by the numerical value nor UP and DOWN (CD, CU, FD,

FU). The same applies if start and stop are reversed.

Example of incorrect setting
10 ouTPUT 701; "IP" H
20 OUTPUT 701; "FT"

30 ouTpUT 701; "OMZ" ! 0 MHz set as start fredquency
40 QUTPUT 701; "FPI1GZ" ! Stop frequency 1 GHz. Stop

function.

Example of correct setting:

10 ourPUT 701; "IP"

20 ourPUT 701; "FT"
30 OQUTPUT 70G1; "OMZ"

40 ouTpUT 701; "“FP"
50 QUTPUT 701; "1GzZ"

1 GHz set as stop frequency

L
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6~8-7. SPAN/DIV Setting SP

(1) Numerical setting by using the keyboard "SP" command.

Example:

10 ouTPUT 701; “SP10QMZ™ ! Span 100 MHz

(2) Setting in 1-2-5 steps by using keyboard commands.

Example:

10 QUTPUT 701; "SP100MZ"™ ! Span 100 MHz

20 ourepuUT 701; "Cu" Span incremented by one step to

200 MHz.

(3) Setting in 1-2-5 steps by using analyzer panel "FB, NR, WD"

command.

Example:

10 OUTPUT 701; "FB"

-

seon o1 (D) (D

Span decremented one step.

10 QUTPUT 701; "NR"

Note: If the "SP" command is keyed in during FULL SPAN, the
FULL SPAN described in Item 4-3-10. is switched to
(FULL SPAN —» marker - center frequency) and span
setting function,

6-8-8. FULL SPAN Setting FS

Example:

10 OUTPUT 701; "FS"
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6-8-9,

6-8-10.

ZERO SPAN Setting 2S5

The resultant operation when center frequency is set by numer ical

value is the same as when SPAN/DIV is less than 20 kHz.

This command is common with the analyzer panel.

Example:

10 OUTPUT 701; "ZS" ! Zero span

Reference Level (REF LEVEL) Setting RL

(1)

(2)

(3)

Although the reference level can be set in steps by using
analyzer panel commands, this method is not very practical, The
method is described, however, in the TR4133/B instruction manual,

Numerical setting is possible keyboard command.

Example: Set reference level to -30 dBm

10 OUTPUT 701; "RL-30DM" ! Reference level set to =30 4dBm

Setting in steps is also possible by keyboard command,

Example: Increment reference level by 1 dB

10 OUTPUT 701; "RL~-30DM" ! Reference level set to -30 dBm

20 OUTPUT 701; "FU" ' Since reference level is active

! function, it is incremented by
! 1 dB by FINE UP,

Sign permitted anywhere

between RL and DM May also be K2. See next item,
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6-8-11. Reference Level, Marker Level, and Display Line Level Units DM, DU, DP

The unit for the reference level (and the marker and display line
levels) can be set at any time by the analyzer panel UNIT key and by
the keyboard SHIFT-4, SHIFT-5, and SHIFT-6 keys. However, since the
unit-appending command can also set the unit as indicated in the
example in Item 6~8-10. ({3), the reference level can be set with a
new unit irrespective of the unit involved in the previous setting.
Furthermore, settings are also possible with "Kz" (in the same way as

in manual operations) in place of "DM, DU, DP".

Example: Set reference level to 100 dBu

10 ourpUT 701;"RL-30DM" ! Reference level set to =30 dBm
20 ouTpUT 701; "-10KRZ" ! Reference level set to =10 dBm
30 outpuT 701; "100DU" ! Reference level set to 100 4Bu

Unit change

6-8-12, Attenuator (MIN. INPUT ATTENUATOR) Setting AT

(1) Direct numerical value setting

Example:

10 OUTPUT 701; "ATIODM" ! Attenuator set to 10 4B

(2) Set attenuator to active function, and change by up and down

operations.

Example:

10 CUTPUT 701; "AT"

Attenuator set to active

function.

20 ouTPUT 701; "CD" Attenuator decremented by one

‘-

e

step.

Attenuator incremented by one

30 ouTpUT 701; "CU"

step.

-
»

Only method (1} can be used to set attenuator to 0 d4B.

The 1 dB digit is disregarded if set.
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6-8-13.

Resolution Bandwidth (RBW) Setting RB

(1) Direct numerical value setting

Example:
10 OQUTPUT 701; "RBIOKZ"

Resolution bandwidth set to

10 kHz.

(2) Set resolution bandwidth to active function, and change by up

and down operations.

Example:

10 ouTtPUT 701; "RB"

20 OQuTPUT 701; "CD"

30 oyTPUT 701; "CU"

*m - ‘- - o

Resolution bandwidth set to
active function.

Resolution bandwidth decremented
by one step.

Resolution bandwidth incremented

by one step.

Note: "RESOLN BW/SWP TIME AUTO" is cancelled by input of the

"RB" command.
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6-8-14. Sweep Time (SWEEP TIME/DIV) Setting ST

{1) Direct numerical value setting

Example:

10 QUTPUT 701; "ST10MS" ! Sweep time set to 10 ms/

{2) Set sweep time to active function, and change by up and down

operations.

Example:

10 ouTPUT 701; *"sT" Sweep time set to active

r-

function,

20 ouTepUT 701; "CD" Sweep time decremented by one

step.

30 ouTPUT 701; "CU" Sweep time incremented by one

step.

Note: "RESOLN BW/SWP TIME AUTO" is cancelled by input of the

"ST" command.

6-8-15. VIDEO FILTER Setting VF

(1) Direct numerical value setting

Example:

10 OUTPUT 701; "VF1KZ" ! VIDEO FILTER set to active

! function, and 1 kHz keved in.



6-8-16.

Marker Peak Search M4

After the signal to be measured is displayed within the screen scale

by center frequency or frequency span setting, execution of this

marker peak search function simplifies the recording of the signal

frequency and level data.

Example: Cbtain fregquency and level data on a signal of about

10 QUTPUT 701; "SPIMZ"
20 OQUTPUT 701; "CF200MZ*
30 WAIT 0.5

40 ouTPUT 701; “SA"

50 OUTPUT 0.1

60 OuTPUT 701; "M4"
70 OUTPUT 701; "OPML"
80 ENTER 701; L

90 QUTPUT 701; "OPMF"
100 ENTER 701; F

Note:

200 MHz.

Set fregquency span to 1 MHz.

Center frequency 200 MHz.

Wait 0.5 sec. for sweep end

.

Store wave form in memory A

! A VIEW screen

Wait until "SA" completed

Marker peak search

Marker level output command

ey

Marker level acquisition

Marker frequency output command

Marker frequency acguisition

If the waveform is not stored in memory (see line 40) before
input of the "M4" command, the marker level data may undergo
a change in lines 60 thru 80. (If the marker is tracing
WRITE with trigger mode left in FREE RUN, the waveform data
is rewritten in lines 60 thru 80, and as a result, the
marker level may be sent to the controller as new waveform

data when the line 80 command is received by the TR4133/B.)
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6~8-17.

NORMAL Marker Setting MK4

The marker position can be set numerically as a frequency (see
Item 4-5-1). This function is useful in that it allows the marker
position to be set roughly with level data in that vicinity being

accepted. See Item 6-7-3. for precautionary notes.

Example of correct setting: Intake of level data in the 430 thru
440 MHz bandwidth.

1¢ ouTPUT 701; "IP" ! Initialization
20 OUTPUT 701; "Sp2ZMzZ® ! set frequency span to 2 MHz/
30 OUTPUT 701; "CF435MZ" ! Center frequency 435 MHz

40 OUTPUT 701; "MK4"

s

NORMAL marker ON

5¢ OUTPUT 701; “430M2" Marker 430 MHz

60 DIM L({350)

Declaration of up to 350 array

var iable L(I)
70 FOR I=1 TO 350

Frequency 5 DIV = 350 points =
10 MHz

86 OUTPUT 701; "OPML"
90 ENTER 701; L

Marker level output command

Marker level acguisition
100 ouTPUT 701; "FU"
110 NEXT 1

-

marker incremented by ! point

80, 906, and 100 repeated
350 times

Note: The marker fregquency setting accuracy conforms with the
center frequency setting accuracy. Hence, it is practically
impossible to obtain the peak of the 200 MHz signal by the
following program. (See Marker Peak Search described in

Item 6-8-16. above.)
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Example of incorrect settina:

10
20
30
40
50
60
70
80
90

OUTPUT
OUTPUT
QUTPUT
OuUTPUT
QuUTPUT
ouTPUT

ENTER 701; L

OUTPUT

701;
701;
701;
701;
701;
701;

701;

ENTER 701;

nrp®
"Sp1oMZ*
"CF200MZ"
nMK4"
mz00Mz"
"OPML"

"OPMF"
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Intake of frequency and level data

of a 200 MHz signal.

1
-
]
.

-

-

Initialization

Set frequency span to 10 MHZ

Center
NORMAL
Marker
Marker
Marker
Marker

Marker

frequency 200 Miz

marker ON

200 MHZ

level output command
level acquisition
frequency output command

frequency acguisition



6-8~18.

DELTA Marker Setting M2

The position of the active delta marker can be set as the frequency

difference between markers.

reading the description on the delta marker in Item 4-5-3.

Use this function after carefully

Pay

special attention to active marker and reference marker changes.

Delta marker setting example 1:

Obtain data in the level difference in the #60 kHz spurious of a

900 MHz signal

10
20

30
40
50
60
70
80
g0

100
110
120
400

410
4290
430
440
450

460
470
480

IIIPII
"PPSP20KZ

CUTPUT 701;
CUTPUT 701;
OUTPUT 701; "CF900MZ"
WAIT 1

OUTPUT 701; "MK4T3"
OUTPUT 701; "M4"
UYL

"50KZ"

QuUTPUT 701;
QUTPUT 701;
GOSUB 400
ouTPUT 701; "-70K2"
GOSUB 400

END

FOR I =1 TO 7C

OQUTPUT 701; "OPMF"
ENTER 701; F
QUTPUT 701; “OPML"
ENTER 701; L

PRINT "F=";F;"LVL=";L
ouTpUT 701; "FU"
NEXT I

RETURN

)
-
w ]
-

"= [P ‘- ‘e (X3 [ ‘- ’- -

6 ~ 34

for up to 70 points on both sides of the difference.

Initialization

POSI PEAK

Set frequency span to 20 kHz

Center frequency 900 MHz

Wait 1 sec. for sweep completed

NORMAL marker ON SINGLE SWEEP

Marker peak search

Delta
Delta
Print
level

Delta

marker
marker
output
for 35

marker

ON
50 kHz
of freguency and

points from +50 kHz.
-70 kHz

Cbtain 70 points of data from

starting point (10 kHz range})

Marker
Marker
Marker
Marker

frequency output command

frequency acquisition

level

level

cutput command

acquisition

Printing of level and frequency

data

Marker incremented by 1

point

Repeat 70 thru 110 70 times



Delta marker setting example 2:

Using the NEXT PEAK2 function, measure the peak level differences

between the signal and spurious for the same signal used in

example 1, and print out the results.

level is above =50 dBm,

Assume that the spurious

10 thru 60 Same as in example 1

80 oUTPUT 70%; "DI1" t Display line ON

90 OoUTPUT 701; "-S50DM" ! pisplay line set to -50 dBm

100 OQUTPUT 701; "FNIKz" ! special function 1 (NEXT PEAK-2)
! ON

110 GOSUB 200 !

120 ouTpUT 701; "Cucu”® ! Active marker to +60 kHz spurious

130 GOSUB 200

140 END

200 QUTPUT 701; "OPMF" ! Marker freguency output command

210 ENTER 701; F ! Marker freguency acquisition

220 OUTPUT 70!; "OPML" ! Marker level cutput command

230 ENTER 701; L ! Marker level acquisition

240 PRINT "F=";F;"LVL=";L ! Printing of level and fregquency
5 data

250 RETURN

This subroutine is also used elsewhere.
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6“"8-1 9 -

FIXED Delta Marker Applications MKI

Frequency and level differences between the reference and active

markers can be obtained in much the same way as for the delta

marker.

First carefully read the description of the FIXED delta

marker in Item 4~5-4. before making use of this application. Pay

special attentiocn to active marker and reference marker changes.

Example: Determine level differences between a 900 MHz signal and

10

60

70
80

90
100
110
120
130
140
150
300

310
320
330

340

its harmonics up to the fourth harmonic.

thru 50

GOSOB 200

QUTPUT 701; "MK1"
ouTPUT 701; "TO"
QUTPUT 701; "CF1.1GZ"
GOSUB 300

OUTPUT 701; "CF2.7GZ"
GOSUB 300

OUTPUT 701; "CF3.6GZ"

GOSUB 300
END
WAIT .5

ouTPUT 701; "T3"
OUTPUT 701; "M4"
GOSUB 200

RETURN

Same as in example in Item 6-8-18.

.- - ) ‘- ‘- [T ‘e - ‘- - - - .- ‘e (T - .- -

900 MHz signal peak search with
frequency span of 200 kHz/div.
Print fundamental wave frequency
and level,

Use subroutine described in
previous item.

FIXED delta marker ON

Return to FREE RUN

Center frequency 1.8 GHz

Center frequency 2.7 GHz

Center freguency 3.6 GHz

Wait 0.5 second

Wait for WRITE waveform to be
rewritten by new setting.

To SINGLE SWEEP

Marker peak search

Obtain level difference between

reference and active markers

Note: Use subroutines 200 thru 250 used in previous Itenm.
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6=-8-20.

Signal Track Application M5

Frequency and level data can be obtained easily from signals of

unknown frequency.

Example: Obtain frequency and level data for the maximum level of

a signal within the 12 thru 20 GHz frequency band.

10 OUTPUT 701;
20 OuTPUT 701;
30 OUTPUT 701;
40 OUTPUT 701;

50 OUTPUT 701;
60 OUTPUT 701;

70 OUTPUT 701;
80 WAIT 1.5
90 OUTPUT 701;
100 WAIT 1.5
110 ourpuT 701;

1206 GOSUB 300

130 END

“IPN
"B4Il
"sSp5Mz"
IIFSII‘

IIM4l|
I!SP'I

l!mll

"NRNR"

"NRNRMS "

! Initialization

! Set to 12 - 20 GHz frequency band
! After first setting span to 5 MHz
Set to FULL SPAN

-

(in preparation for the

subsequent FULL SPAN, marker

function)

Marker peak search

FULL SPAN marker function

Set to 5 MHz span

Center frequency is set to the

line 50 marker frequency.

SIGNAL TRACK ON

Wait 1.5 seconds

Span decrement by 2 steps

Wait 1.5 seconds

Span decrement by 2 steps to

final span of 200 kHz

SIGNAL TRACK OFF

Subroutine in previous item

Frequency and level data of

signal found in FULL span on

line 50 is obtained in 200 kHz

span.

Note: Programming from line 300 is the same as in the previous

item.
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6-8-21. MKR - Reference Level Application MKO

Example: Obtain the level of a 900 MHz signal.

After shifting the marker to the signal peak by marker
peak search, align the signal peak with the reference
level using this function and obtain the signal level by
using marker peak search again.

10 thru 50 Same as in Item 6-8-17. (After
finding the 900 MHz signal at span
of 200 kHz/ and setting to SINGLE
SWEEP, shift the marker to the

signal peak by marker peak search.)

60 CQuTPUT 701; "TO" ! Return to FREE RUN
70 OUTPUT 701; "MKO" ! MKR - Reference level
80 WAIT 1 ' Wait for waveform to be rewritten

in the above setting,
90 OQUTPUT 701; "T3"
100 OUTPUT 701; "M4"™

Marker peak serach
110 GosuUB 200

-

Subroutine described in

Item 6-8-18,
120 END

Display of marker frequency and

level

6 - 38



6-8-22.

Use of NEXT PEAK MK3

Always set sampling mode to POSI PEAK. And although another method

involves execution of NEXT PEAK after obtaining waveform data in MAX

HOLD or AVERAGE, execute a single peak search before executing NEXT

PEAK.

Example: Obtain the frequency and level data in sequence from the

10
20
30

40
50

60
70

80
96

100
110

120

Note: Programming from line 200

highest to the sixth highest level within the 150 MHz
thru 250 MHz band.

QUTPUT 701;
OUTPUT 701;
ouTPUT 701;

WAIT 0.1
QUTPUT 701;

IUIPII
HPPII

"SP10OMZCF200MZ"

IGSA'I

IIM4 L]

QUTPUT 701;
GOSUB 200
FORI=1TO6

ouTPUT 701;
GOSUB 200
NEXT I

END

.'MKB L
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Initialization

Set sampling mode to POSI PEAK
Set span to 10 MHz and center
frequency to 200 MHz.

Wait 0.1 second

Store waveform data in memory A
in the above setting

Marker peak search

Same subroutine as in

Item 6-8-18.

NEXT PEAK
Obtain marker data
Repeat lines 80 thru 100 six

times.

is the same as in Item 6-8-18,



6-8-23, Setting the Averaging Count AA

Example: Set averaging to 64 times.

10 OUTPUT 701%; "AA64KZ"
This may be omitted.

Since averaging in the TR4133/B is a "time weighted averaging” as
described in Section 4, there is no termination. Therefore, the
waveform data may be taken once the set averaging count has been
exceeded.
The progress averaging count can be determined by one of three
different methods.
i)} Compute the sweep end service request at the averaging start.
ii) Start averaging after executing a SINGLE SWEEP, key in a SWEEP
START command (SR) for the set averaging count {(or more), then
obtain the waveform data.
iii) Set up the wait time sufficient for the average execution before

obtaining the waveform data.
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6-8-24.

Trigger Mode Setting

The TR4133/B trigger mode can be set by command code corresponding to

the keyboard panel Kkeys.

Command code

Trigger mode

TO
T1
T2
T3

FREE RUN
LINE
VIDEO

SINGLE

Code SWEEP
CL CLEAR

SR START

Ss STOP/START

When the TRA133/B is activated via GPIB, this trigger mode setting is

useful in programming by application of (SWEEP) CLEAR and SINGLE

(SWEEP} functions.

This is especially effective in obtaining signal

frequency and level data by using a marker {(see Items 6-8-15 and

6-8~16) .

Example: Measure

100 Hz.

10
20
30
40

50
60
70
80

90
100
110

120

data as

OUTPUT 701;
QUTPUT 701;
QUTPUT 701;
CUTPUT 701;

OUTPUT 701;
OUTPUT 701;
OUTPUT 701;
WAIT 50.5

OUTPUT 701;
GOSUB 200
DIM A(700)

OUTPUT 701;

rypn
"SPS5KZ"

"CF900M=z"
"VFO0.1KZ"

IIT4 n
OICLII
IUSRII

llm4 "

"OPTAW"
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the marker data.

1
-
v
.

- - - - - - .. - - ‘- - (L) sm

-

a 900 MHz signal at span 5 kHz/ and video filter
Obtain and display the peak frequency and level

Initialization

Span 5 kHz/

Center frequency 900 MHz

Video filter 100 Hz, and sweep
time 5 s/div.

SINGLE SWEEP

Waveform CLEAR

Sweep start

{Sweep time/div) x 10 + x =
50.5 sec.

Wait for rewriting of waveform
in setting up to line 40.
Marker peak search

Obtain marker data.

Place WRITE memory waveform data

in array a(I).



6-8-25.

130 FOR I=1 TO 700
140 ENTER 700;A(I)
150 NEXT I

160 END

Note: Programming from line 200 is the same as in Item 6-8-18.

Comments:

Since waveform is cleared and sweeping started in line 60, it is
better to wait for the waveform to be rewritten in the settings up
to line 50 for a single sweep time. In the case of long sweep

times, this permits a reduction in the program execution time.

Use of the SAVE and RECALL Functions SV RC

These functions cannot be used when the keyboard is not connected to
the TR4133/B. Any attempt to call these functions with the keyboard
disconnected from the TR4133/B results in cessation of communications
between the TR4133/B and controller. In this case, the TR4133/B

power supplied must be switched off and on again.

Example:

10 QUTPUT 701; "SVI1KZ" ! Store the various settings in
! the keyboard memory.

20 OUTPUT 701; "RCIKZ" ! Retrieve the above settings.
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6-8-26.

Use of LABEL LB1, LB2

After the switching to label mode by the LB1 command, the characters

to be displayed as a label are selected in ASCII code and keyed in

enclosed between ? marks (?xx?).
Example:

10 QUTPUT 701;
20 QUTPUT 701;

"LB1"

®?PULSED RF-12"

30 ouTtPUT 701; "FU"

100 OUTPUT 701; "LBI1"

110 QUTPUT 701; "LB2"

6 - 43

-

LABEL ON

Section enclosed between ? marks
(ASCII characters) are displayed
as label.

Treated as ordinary if not
enclosed between ? marks.

Since in label mode at this time,
cursor is shifted one character

to the right.

LABEL OFF

Label mode is not cancelled
without this input.

LABEL CLEAR



6-9.

6-9-1,

6-9~2.

SHIPT FUNCTION SETTINGS

Keyboard SHIFT function settings made via GPIB all involve direct called

commands. Hence, there are no commands corresponding to the SHIFT key.

ZERO CAL ZL

Like the F CAL function, ZERO CAL is a command common with the
corresponding analyzer function. (Although ZERO CAL is a keyboard
SHIFT key function, there is noc command corresponding to the SHIFT
key. Direct called commands have been made available for all the
SHIFT key functions).

Execution takes about 30 seconds. If there is no continuous
operation by GPIB for relatively long periods of time (in excess of
30 minutes), there is no need to execute "ZL" within the program.
Where execution is required, see Item 6-7-4 (2). Completion of ZERO

CAL results in the same initialization as "IP".

Example:
10 QUTPUT 701; "zZL" ! ZERO CAL
20 OUTPUT 701; "IP" ! Initialization

No meaning

IP (Initialization)

All settings of TR4133/B and TR41301 is initialized.

Example:

10 ouTPUT 701; "IP"
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6-9-3.

6~-9-4.

Use of Plotter GPIB PL

Plotter mode is set by using the "PL" command. Plotter drawing is
started by input of the same command code as in manual key operation.
Once the plotter mode settings have been made, they do not need to be
reset again unless a change is required. Drawing is commenced
immediately by the "GZ, MZ, KZ" commands according to the selected-

settings.

Example: Draw a normal display at "medium" size in a model
HP-7470a Plotter.

100 ouTrpUT T01; "PL"

100 QUTPYUT 701; "CDI1"

Set to plotter mode.

Cursor down

HP-7470A plotter designation

120 QUTPUT 701; "MzZ" Start drawing in "medium" size.

500 ouTpUT 701; "PL" Set to plotter mode.

.-

120 QUTPUT 701; "Ga"

Start drawing at "large" size at

same settings as above.

WARNING
If plotter drawing is executed manually with the GPIB still
connected to the controller, the driver of equipment

connected to the GPIB may be damaged.

Sampling Mode Setting SM, PP

Example:
100 OUTPUT 701; "SM" ! Set to random sampling mode.
200 QUTPUT 701; "pp" ! Set to POSI PEAK mode if

! previously POSI NEGA PEAK mode.
210 QUTPUT 701; "PP" ! Set to POSI NEGA PEAK mode.
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6-9-5. Marker QTHER TRACE MK5

When in dual display mode, the marker can be switched from one trace

to the other by using this command.

Example:

100 QUTPUT 701; "vVwC" ! ¢ VIEW (C memory display)

110 QUTPUT 701; °"VwD" ! get to D VIEW (D memory display)
! dual display

120 QUTPUT 701; "MR5" ' Marker shifted to C memory

6-9-6. CHARACTER ON-OFF (Character Display ON~QFF) D1, DO

Example:
100 ouTPUT 701; "D1" ! Character display ON
110 QUTPUT 701; "DO" ! Character display OFF

6-9-7. Changing the Vertical Axis Scale L1, L2, LN

Setting by command common to the corresponding analyzer function (see

the following example).

Example:

100 QuTPUT 701; "L2" ! 2 dB/div
110 OUTPUT 701; "LN" + LINEAR
120 OUTPUT 701; "L1" ! 10 dB/div

6-9-8., Changes in Level Unit

When the vertical axis scale is in LOG display, three separate levels

can be selected. Each of these involves one of the following

commands.
Example:
100 OUTPUT 701; "DM" ! dBm
110 oUTPUT 701; "DU" ! dBy
120 ouTPUT 701; "DP" . dBpW
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6-10. SETTING OF ADVANCED FUNCTIONS FN

Unlike the SHIFT functions, the special functions can be set by input of

commands (by "FN" command) corresponding to the same key used in manual

settings.

Each function is described separately below.

6=-10-1. Use of NEXT PEAKZ

Set sampling mode to POSI PEAK.

Another method involves execution of

NEXT PEAK after obtaining waveform data in MAX HOLD or AVERAGE.

Example: Measure a signal in the 150 MHz thru 250 MHz band.

10
20
30

40
50
60
70
80
90
100

110

120
130
140
150

160

ouTPUT 701; "IP"
ouUTPUT 701; "pP"

QUTPUT 701; "SP10MZCF200MzZ"

WAIT 0.1

QUTPUT 701; "MA"
WAIT 2

OuTPUT 701; "VWA"
ouTPUT 701; "D1"
OUTPUT 701; "-60DM"
OUTPUT 701; "FN1KZ"

GOsUB 200

FOR I=1 TO 6
OUTPUT 701; “CU"
GOSUB 200

NEXT I

END
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Initialization

POSI PEAK mode

Set span to 10 MHz and center
frequency to 200 MHz,

Wait 0.1 sec. at above setting.
MAX HOLD

Wait 2 seconds for MAX HOLD.
Freeze the trace.

Display line ON

Set display line to -60 dBm.
Advanced function 1=NEXT PEAK-2
ON

Shift marker to NEXT PEAK-2 start
point in this band

Subroutine described in

Item 6-8-18.

Obtain marker data.

NEXT PEAKZ2 UP
Obtain marker data.

Repeat lines 130 thru 150 six

times.



6-10-2.

6=10-3.

Use of Occupied Frequency Bandwidth (OBW)} FN1KZ

Since the occupied frequency bandwidth result is obtained as a delta
marker frequency, use the "OPMF" command to accept the occupied

frequency bandwidth data.

Example: Measure the occupied frequency bandwidth for a 1.2 GHz
signal.

10 OUTPUT 701; "IP"

Initialization

20 OUTPUT 701; "SP20KZCF1.2GZ" ! Set span to 20 kHz/ and center

frequency to 1.2 GHz.

Wait 0.1 sec. at above setting.

50 OUTPUT 701; "SA"
60 OUTPUT 701; "FNTKZ"

Store waveform data in memory A.

advanced function 1

Occupied frequency bandwidth

calculation start

70 GOSUB 200 See Item 6-8-18.

Obtain marker frequency and

level data.

r-

80 END

Note: Programming from line 200 is the same as in Item 6-8-18.

Setting and Operation by GPIB for Adjacent Channel Leak Power, SWEEP
ADAPTER AFC, and Other Advanced Functions

Like NEXT PEAK-2 and occupied frequency bandwidth, these settings can

be made by input (by "FN" command) of commands corresponding to the

same keys used for the manual settings.
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6-11.

OUTPUT OF SET DATA

The TR4133/B is capable of output of the following function data to the
GPIB controller.

Center frequency

SPAN/DIV

Reference level

Resolution bandwidth

Sweep time

Video filter

Marker frequency

Marker level

Trace data

Frequency band

Level offset

Display line level
The "OP™ command ({Output Interrogated Parameter) is used for output of
set data. The "OP" command is followed by output of the code of the
required parameter (set data) to the TR4133/B.

Function parameter codes are listed in Tables 6-2 and 6-3.

Table 6-2 "OP" parameter codes

Code | Qutput parameter

CF Center freguency

IF GAIN

Marker freguency
Marker level
Resolution bandwidth
Reference level
SPAN/DIV

ST Sweep time

VF VIDEO FILTER

REBEEROD
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6-11-1.

Table 6-3 Designated codes

for trace data

Code Input/output data Type of data
TAA A memory trace data

TAB B memory trace data

TAC C memory trace data ASCII code
TAD D memory trace data

TAW WRITE memory trace data

TBA A memory trace data

TBB B memory trace data

TBC D memory trace data Binary code
TBD C memory trace data

TBW WRITE memory trace data

Format of Output Data

The format of the output data obtained by "OP" command is outlined in
Table 6-4.

Table 6-4 Output data

format

Qutput data
setting code

Format

Qutput byte count
{excluding block
delimiter)

OP (excluding |HH.DDDDDDDD.DD E+D CRLF 17
trace data) L_
Block delimiter
Data exponential
Data mantissa section
Data sign (positive: space "_",
negative: "-")
L.Header (See Table 6-5.)
OP trace data |e For ASCII outputs 4

DDDD CRLF

Block delimiter
Trace data (for one point)
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Table 6-4 Qutput data

format (Cont'd)

Output data
setting code

Format

Output byte count

(excluding block
delimiter)

OP trace data

e For binary output

DDDD-DD

D D
1;1;——Lower order byte 701 1402
Higher order byte 701
{One byte of data in two bytes)
Higher order byte 2
Lower order byte 1
— Higher order byte 1
Note: EOI is appended to the final byte of
data as a delimiter. CRLF is not used.
0Ss D D 2
[;F———Status byte 2
Status byte 1
Note: EOI is appended to the final byte of
data as a delimiter. CRLF is not used.
CM Note: EOI is appended to the final byte of 11
data as a delimiter. CRLF is not used.

Since the total number of bytes for all output data apart from trace

data is 17, the array declaration must include at least 17 bytes for

input of data as a character string variable from the controller.

The output data header indicates the type of data (see Table 6-5 for

a list}.

The header is turned off and no output is obtained when the "HDG"

command is used, and is turned on for data output when the "HD1"

command is used.
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Table 6-5 Relationship between output data and headers

Type of output data Header

CENTER FREQUENCY CF
SPAN/DIV sp
REFERENCE LEVEL dBm DM
dBu DU

dBpW DP

LINEAR LV

SWEEP TIME/DIV ST
RESOLUTION BANDWIDTH RBE
VIDEQ FILTER VF
IF GAIN IG
MARKER FREQUENCY MF
LEVEL | dBm MM

dBu MO

dBpW MP

LINEAR ML
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DVANTEST| EXTERNAL KEYBCARD TR413G1
- KEY |
TRACE SIGIDENT SHIFT IF AEC MEMORY FUNCTION
POST_PEAK 5 3 " (e Law By
Lo =
TRIGGER MCODE o
PEAK SEARCH MKR>CF  SIG TRACK LIsST

FREE R’UN

STOP/START

d J-

LINE

RESOLN aw

AUTO
-

FUNCTION

VIDEG FLTR

CF STEP 3176 AUTO
)

FR’EU CAL FF?EO LOCK

FREQUENCY

i ZERO R & FULL ﬂ B
[ %) % #

| sTaRT

FREG SPAN-

FREQ BAND

AUTO

DATA {(CURSOR)

— COARSE —

%
e

8 |

2 ey

D‘ZERU L

Fig. 6-

1 GPIB codes associated
with front panel
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SECTION 7
PRINCIPLES OF CPERATION

The External keyboard block diagram is outlined in Figure 7-1.

TR4133/B TR41301

FRONT PANEL SECTION

KEYBOARD l l KEYBQARD

KEY CONT KEY CONT
CPU K= 4CPU
f
TXD | RXD
COMEUNICATION TTXD. 2 COMMINICAT IOM
INTERFACE | | T3V +5V| INTERFACE

Fig. 7-1 TR41301 block diagram

Transfer of signals between the keyboard and TR4133/B involves conversion of
CPU 8-bit data into serial data and transmission via two signal lines. The

data transfer rate in this case is about 2.4K baud.
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SECTION 8
TROUBLESHOOTING

Figure 8-1 shows the troubleshooting flowchart for TR41301.

Cecnnect with
TR4133/B
]

:

Power on

Do all
LEDs btut BTRY
ALARM go on?

[o PR
T
Hh
1]
0
rt
|-
&
1]

TR4133/B .
entar POSI PEAK
MOLDE?

Fig. B-1 Troubleshooting flowchart



Do all
LEDs remain
off?

Yes

\

+5 V defective.

No

Is LED normal?

Y

LED defective.

No
Is CLOCK normal?

Y

CLOCK circuit
defective.

8279 defective.

Fig. 8-1 Troubleshooting flowchart (Cont'd)



Does
8279 make an
interrupt?

No

Does
8279 cancel an
interrupt?

Does
8251 transmit
data?

Does No

8251 make an

8279 defective.

CPU defective.

interrupt?

Does
8251 cancel an
interrupt?

TR4133/B
defective.

Fig. 8-1

8 - 3%*

8251 defective.

Troubleshcsting flowchart (Cont'd)
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APPENDIX

List of TR4133/B error messages

Message Description Counter measure

F ADJ ERR Center frequency setting Possible defective counter
cannot be executed within or other device
the prescribed time.

CNT ERR Counter failed to operate. Possible defective counter

or other device

FOR START STOP, PRESS
"SPAN/DIV"

START or STOP key pressed
during ZERO/SPAN or FULL/
SPAN.

Press the SPAN/DIV key.

PRESS F-~BAND CR MARKER

SPAN/DIV or AUTC key
pressed during MULTI BAND
{TR4133 B only).

Press the F-BAND key and
select a frequency band,
or press the MARKER key
and set a shift frequency.

PLOTTER HANDSHAKE
ERROR

GPIB not properly connected

between plotter and
TR4133/B.

Make sure the GPIB

connection between plotter
and TR4133/B is correct.

NO F-LOCK WHEN SPAN/
>50 kHz

Freguency lock key pressed
when SPAN/ >50 kHz.

Freguency lock operates
only when SPAN/ <20 kHz.

INVALID DATA, IGNORED!

Input of invalid data

Key correct data

" HP PLOT ROM ERR

ROM for the Hewlett-~-Packard

plotter has not been
included.

Graphs cannot be drawn on
the Hewlett-Packard
plotter.

OBW ROM ERR

Occupied frequency
bandwidth ROM has not been
included.

Occupied frequency
bandwidth coperations
cannot be executed.
(Option)

ADJ LEAK ROM ERR

The adjacent channel
leakage current RCM is not
installed.

The adjacent channel
leakage currrent
cannot be calculated.

CANNOT OFST

An attempt is made to
execute a level offset
when the vertical axis
scale is LIN.

Change the vertical axis
scale to 10 dB/ or 2 dB/.

SET A MR!

The delta marker is not
set when calculating the
adjacent channel leakage
current.

Set an appropriate wvalue
in the delta marker.

SET A MK BUT 0

The delta marker value is
0 when calculating the
adjacent channel leakage
current.

Set an appropriate value
(other than 0} in the
delta marker.




+/-
10dB/DIV
2dB/DI1V

ADJ-LEAK
ADJPK
AFC

ATT

AVG

B=A
B-A=C
BACK 8P

CENTER FREQ
CF STEP SIZE
CHAR OFF
CHAR ON
CLEAR
COARSE

DATA

dB

dBu

dBm

dBpW

D=A

DELETE
DELTA
DISPLAY LINE

Pages

3-17
3-18,
3-18,

3-17

3-17,
3-17,
3-11,
3-10,

3-10,
3-19,

TR41301 INDEX

4-29
4-29

4 ~ 87
4-30
4-78

4-83

4-79
4- 2

4-3
4-11
4-105
4-105
4-87
4-1

4-29
4-29
4-29
4 - 83
4-98
4 - 47
4 - 386

Pages

_F_.
f(FUNCTION) 3-13,
FINE 3-18,
FIXED DELTA 3-11,
FREE RUN 3-12,
FREQ BAND 3 - 18,
FREQ CAL 3-15,
FREQ LOCK 3-13,
FULL 315,
FUNCTION

_.G_
GHz 3-17,

-I_..
INPUT-A=C 3 -10,
INSERT
INSTR PRESET 3 -10,

_..K_
kHz 3-17,
KEY FUNCTION 3 - 14,

—L‘
LABEL 3-14,
LABEL CLEAR 3 - 14,
LINE 3- 12,
LINEAR 3-18,
LIST(£) 3- 14,
LIST(SAVE) 3-13,

LOW BTRY ALARM 3 - 14,

4 ~105
4 -1
4-51
4 - 88
4-10
4-10
4- 86
4-26
4-3

4 - 30
4-98
4 -104

4-97
4 -98
4 - 88
4-129
4 -105
4-94
4-94



Pages
- M -
mV 3-17,
ms 3-17,
MARKER 3-10,
MAX HOLD 3~ 9,
MHz 3-17,
MKR = CF 3-10,
MKR = REF LVL 3-11,
-~ N ~-
NEXT PK SRCH 3-11,
NEXT PEAK 4-107
NOISE/Hz 3-11,
NORMAL 3-10,
-0 -
OBW 4-111
OFF 3-10,
OFs 3-18,
ON
OTER TRACE 3-10,
~-pP-
PEAK SEARCH 3-10,
PLOTTER 3-9,
POSI PEAK 3- 9,
-R -
RECALL 3-13,
REF LEVEL 3-15,
RESOLN BW 3 - 186,
-8 -
SA*AFC 4-114

TR41301 INDEX(Cont'd)

4-359
4-72

4-68
4-43

4 - 46
4-28
4-28
4-72

4 - 61
4 -100
4-83

4-91
4-27
4 - 30

A~ 3x

SAME LEVEL MK
SAMPLE
SAVE

sec

SHIFT
SHIFT IF

SIG IDENT
SIG TRACK
SINGLE
SPAN/DIV
START
STOP
STOP/START
STORE
SWEEP

SWP TIME/

TRACE
TRIGGER MODE

V'

VIDEO
VIDEO FLTR
VIEW

WRITE

ZERO
ZERO CAL

3-9,
4 - 88

3-15,
3-17,

4 -83
4 - 91

4 - 98
4 - 87
4 - 87
4-62
4 -89
4 - 25
4-14
4-14
4 - 88

4 - 87
4 - 31

4 -89
4 -3

4-26
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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





