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1% Preface Y221

Thank youvery much for purchasing our "Multifunictn Generator WF1&7/WF1%8".

To use the instrument in a safe and correct manner, please first read the next section titled "Safety
Precautions".

Caution symbols used in this manual

The following caution symbols are used in this manual. Be sure to ohbese caution symbols and
their contents to ensure the safety of the user and avoid damage to the equipment.

A WARNING
his symbol indicates information for the avoidance of a hazard that may

endanger human life or cause injury during handling of the equipment.

— /A CAUTION
This symbol indicates information for the avoidance of personal injury or

equipment damage during handling of the equipment.

This manual has the following chapter organization.

The instructions for remote control (GPIB, USB, LAN(Option)) are provided in a separate
manual included in the attached CD-ROM.

If using this equipment for the first time, start with. 'Overview."

Operations

1. Overview
This chapter describes the overview and brief operating principles of this product.

2. Preparations Before Use
This chapter describes important preparations before installation and operation.

3. Panels and I/O Terminals
This chapter describes the functions and operations of the switches and I/O terminals on the
panels.

4. Basic Operation
This chapter describesbic operations.

5. Saving and Recalling Settings
This chapter describes how to save and recall the settings.

6. Parameter-Variable Waveforms
This chapter describes the meaning of each parameter and examples of Pavarnediby
waveforms.
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10.

11.

12.

13.

14.

15.

16.

17.

Creating Arbitrary Waveforms
This chapter describes how to input and edit arbitrary waveforms from the panel control.

Convenient Use of 2-channel Equipment (WF1968 Only)
This chapter describes how to coordinate the settings of two channels.

Synchronizing Multiple Units
This chapter describes how to configure a mpltase oscillator by connecting multiple units
of this product.

Using External Frequency Reference
This chapter describes how to use external frequency reference.

Using Sequence Oscillation
This chapter describes how to set and operate sequence oscillation.

Using User-defined Units
This chapter describes the units which users can define by themselves.

Other Utility Settings
This chapter describes how to set display and operationalgetail
Troubleshooting

This chapter describes the error messages and handling when problems occur.

Maintenance
This chapter describes how to perform the operation inspection and performance test.

List of Initial Settings
This chapter describes tlatial settings.

Specifications
This chapter describes the product's specifications (functions and performance).
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Y214 Y> Safety Precautions ¥2% %

To ensure safe use, be sure to observe the following warnings and cautions.

NF Corporation shall not be helidible for damages that arise from a failure to observe these
warnings and cautions.

This product is a Class | instrumgwith protective conductor terminathat conforms to the JIS
and IEC insulation standards.

Be sure to follow the contents of the instruction manual.
This instruction manual contains instructions for safe operation and use of this product.

Please read this manual first before using the product.

All of the warning items contained in this instruction manual are intended for preverdisg ri
that may lead to serious accidents. Be sure to observe these warnings.

Be sure to ground the product.
This product uses a line filter, which may cause electric shock if the product is not grounded.

This product is grounded automatically by connectirigrae pin power supply plug to a power
supply outlet with a protective earth contact.

Check the power supply voltage.
This product operates on the p23vGeoundisguapdp!|l y v ol t e
Power Supply Connectian i n t his instruction manual

Prior to connecting the power supply, check that the outlet voltage matches the rated power
voltage of the product.

If you suspect a problem
If this product emits smoke, a strange odor, or an unusual sound, immediately pull the power
cable and stop using it.

If such an abnormality occurs, do not let anyone use this product until it has been repaired, and
immediately report the problem to NF Corpoaattior one of our representatives.
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Do not use this product when gas is present.
Operation of the instrument in a gaseous environment could cause an explosion.

Do not remove the cover.
This product has higholtage portions inside. Do not remove its cover.

Inspections of the product's interior should only be performed by service technicians authorized
by NF Corporation. Do not tolicthe inside of the instrument.

Do not modify the product.

Do not modify the instrument under any circumstances. Modificatioheofrtstrument could
cause unexpected accidents or failures. NF Corporation has the right to refuse to repair any
instruments modified by unauthorized persons.

Safety-related symbols

The general definitions of the safetglated symbols used on this prodaaod in the instruction
manual are provided below.

A Instruction Manual Reference Symbol

This notifies the user of potential hazards and indicates that he/she must refer to the
instruction manual.

& Electric Shock Danger Symbol

This symbol indicates locatiarthat present a risk of electric shock under specific
conditions.

VOW/NRININ€E] \Warning Symbol

This symbol indicates information for the avoidance of hazards such as
electric shock that may endanger human life or cause injury during handling
of the equipment.

/AN CAUTION Caution Symbol
This symbol indicates information for the avoidance of damage to the
equipment during handling.

Other symbols

5

/47 This mark indicates that the outer conductor of the connector is connected to the
enclosure.

|
42Vpk
—L_ This mark indicates that the outemcuctor of the connector is insulated from the

enclosure.

However, for safety reasons it indicates that the potential difference from the grounding
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potential is restricted to 42Vpk or less (since this product is grounded when being used,
the potential ofie enclosure equals the grounding potential).
Requesting waste disposal
To protect the environment, ensure that this device is disposed of by an appropriate industrial
waste processor. A battery is not used in this praoduct
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1.1 Features
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1.1 Features

The WAVE FACTORY "WF1967 Multifunction Generator" and "WF1968 Multifunction Generator" are
multifunctional oscillators based on DDS (Direct Digital Synthesizer).

The WF1967 features one channel and the WF1968 features two channels.

Maximum Frequency: 200MHz (Sine wave), 70MHz (Square wave, Pulse)

Frequency Accuracy: +(3ppm+6pHz), Maximum high resion of 0.01uHz Supports a

10MHz External Frequency Reference

Maximum Output Voltage: 20\4p/open (10Vpp / 5 0 q , 110 MHzplopen | ess) , 4Vp
2vpp/ 50 q, 110MHz to 200MHZz) , Mi ni mum Out put Vol't
Amplitude control)

5

Standard Waveforms with Multivariable Parameters: Sine wave, Square wave (vdugt)le
Pulse (variable pulse width/duty, rising time, falling time), Ramp wave (variable symmetry),
CF control Sine wave (variable crest factor), Staircase Sine wave (variable step number),
Gaussian pulse (variabl e @) ssing)jexpbnentidrize/fallvar i abl e
(variabletime constant), Damped oscillation (variable oscillation frequency, dantpire
constant), Pulse surge (variable rise, duration time), Trapezoid wave (variable rise, fall, upper
width), etc.
Synclatorfunctionto output an external input signal at the same frequency
Maintains the flatness of frequency characteristics (Sine wave amplitude) during frequency
sweeps and frequency modulation.
Output waveform resolution: Approximately 16 bit (retains high resolutionsacaovide range
of output voltages)
High capacity arbitrary waveform memory: Maximum 1Mi words, storage capacity of 128
waveforms/4Mi words (Mi expresse$’210485% as per IEC 60022/ IEEE 15412002)
Continuous phase and uninterrupted waveform duringuigacy change and frequency sweep
Square wave and Pulse with high resolution, variable duty of 0.0001%
Pulse with variable rising time, falling time
Variousoscillation modes
- Continuous oscillation mode
- Modulation FM, FSK, PM, PSK, AM, DC Offset Modulatp PWM
- Sweep Frequency, phase, amplitude, DC offset, and duty
- Burst oscillation : Auto burst, Trigger burst, Gate oscillation, Triggered gate oscillation
- Synclator functionAny waveform can oscillate at the same frequency as that supplied to the
externaltrigger input terminal.
- Sequence Oscillation: Waveform/Frequency/Phase/Amplitude/DC GifseBquare wave
duty, Constantvalue/Linear interpolation, Jump/Repeat/Hold/Branch
Sequence function for easgst waveform creatioandediting
Flexible waveforncreation by combining with standard waveforms with variable parameters
Supports rapid change and sweep of frequency, phase, amplitude, etc.
Intuitive user interface with a WQVGA high resolution TFT color LCD
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VAT & 4

Two-channel ganged function with 2 phases, tansfrequency difference, constant frequency
ratio, etc. (only WF1968)

Each channel uses a floating ground with the enclosure to reduce the effects of ground loops.
Supports the synchronization of multiple units to configure a multiphase oscillator.

Built-in USB, GPIB interface

Storage of settings and arbitrary waveforms in UaBh memory

Compact and lightweighwith approximate height of 13cm, width of 22cm, and weight of

3.0kg

Supports output of different frequencies and waveforms from sub andougints
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1.2

Operating Principles

A WF1967 Block Diagram
Analog section

Approx. 2.2 MS/s

400kHz BW

i Waveform 1/MOD/ADD
I memory | — s ANALOG CONT. | IN
M | External
| w . modulation/
. SSRAM Eéaernal
. addition
| II Y switching
| Vref
i 840MS/! LPF Il Femn
Isolation / > S
aLs 6 |16bit2ch 0/-10/-20/-30dB 1 ouT
% <:> ANALOG 1 DIA
DDS 1 PWR AMP |
i FPGA x2 over 7L+ 3vl
# > I .
| * sampling - _>l>_ | SYNC/SUB
. | ouT
| T > Each type of
| + synchronization/
| VCO, COMPARATOR swﬁep X dfrivel
> D/A sub waveform
. é PLL / / * signal switching
- OFFSET |
e e o e e e e e e e i o
FRONT USB
PANEL MEMORY 30MHz 100 230V
UNIT % 40F] 2.5pem veTCXO CTLINE!
ﬁ t .......................... ACIDC
{ 10MHz REF IN %
-------------------------- +12V
for LOGIC
SYSTEM prozso=s-s=-coo--s--s (Chassis potential) POWER
CONTROLLER —% i REF OUT DC/DC EN PWR —°h
""""""""""" 7T 7 ent o
(CPU, ROM, RAM, P :
REMOTE I/F, , '
MISC LOGIC) 4—% TRIG IN for ANALOG [ —¢ &
<= }E{DC/DC - _:
¢' > FAN
IMULTIO | {LAN | [USB | {GPIB |
(option)

Figurel-1 WF1967 Block Diagram

A Analog Section

DDS (Direct Digital Synthesizer) operates on a clock of 840MHz or 420MHz and geserat

varioustypes of oscilations and waveformslhe DDSalsogeneragsof modulation, sweeps

and bursts.

Digital waveformsignalsgenerated by DDS are controlled the specified polarity (normal
or inversedand amplitude rangeRS/Q +FS, 0/+FS). After the amplitude is digitally
adjusted, the wavefm is input to the D/A converter.

- Also, the D/A converteranalog amplitude contra$ performed.

waveform is convertethto analog signais smoothe by the LPF (low pass filter).

The amplitude is controlled in 10dB steps by the PG AMP (variable gain.amp)

- An external addition signal and DC offset are added to the PG AMP output. If an output

voltage of + 400mV/open or lesattenuatoiof 1/5x is applied. If an outputoltage greater

than £2V/open5x ampifier is

applied

1-4
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The maximum output voltage of thisoduct is 20Vpp, 4Vp-p or 800mVpp depending on
whether or not the 1/5x ATT or the 5x amp is used. Correspondingly, the external addition
gain changes to 10x, 2x or 0.4x.

A Diagram: WF1968Block Diagram

Analog CH2 section

== e e — -
: Analog CH1 section 3
I l Approx. 2.2 MS/s  400kHz BW o AV :
|l - 2, | {MOD/ADD
I | Waveform : IN :
] memory — ANALOG CONT. )\ | " Exteral”
; 1Mw © V | modulations
SSRAM . Eétder_nal
> addition
II Y | I—’D/A i | switching
CONT . Vref
o FCTN
840MS/s LPF
MAIN 7+ ™ 16bit 2ch . | out
% <:> ANALOG 16 D't/AC 0/-10/-20/-30dB 1 i_| > |
. DDS 1 PWR AMP I
. FPGA i |2 over 77U+ 3vl
]tG »| sampling LPF » > . | sYNc/suB
| OouT
? > | Each type of
v synchronization/
VCO, COMPARATOR | swzepxdfrive/
™ D/A = sub waveform
PLL / * signal switching
OFFSET |
——————————————————————————————————————————————— -
FRONT UsB
PANEL MEMORY 30MHz 100 230V
UNIT 40F| 2.50pm veTCXO CUNE
ﬁ t .......................... AC/DC <——|;7
{ 10MHz REF IN |
-------------------------- +12V
for LOGIC
SYSTEM peoooes--s-s-o--sooo (Chassis potential) POWER
CONTROLLER ] i REFOUT DC/DC EN[ pwr o
"""""""""" =|=* CNTL q_O'j
(CPU, ROM, RAM, ) '
REMOTE I/F, S —— :
MISC LOGIC) TRIGINCHL | TS —
< }E{DCIDC -I4
-------------------- ' CH1¢1 1
<_f;3 : FAN
H iTRIGINCH2 & ¢ AnALOG .
(CH2) ! l—
% 5 & é i
i B HE i -l H CHztl
iMULTI /O _; {LAN i {USB : {GPIB :
(option)

Figure1-2 WF1968 Block Diagram
The external modulation signal passes through the LPF, is converted from analog to digital by
the A/D and then input into the DDS.
The Analog section is insulated from the System Controller section which is grounded in the
potential of the enclosure.
The WF1968 has two channels with independent Analog sections that are insulated from the
potential of the enclosure.

A System Controller
This sectiorcontrols the display, panel keggmotecontrol (GPIB, USB LAN(Option)),
trigger input frequency referenceDDS, amplitude,andDC offset.
A 30MHz crystal oscillatoiis usedfor DDS clock.
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In order to synchronize multiple units by a signal ®8FROUT (frequency reference output), it
sends a channel synchronization (WF1968 only) signal to the Analog section of each.channel

A Power Supply
Continuously supplies power from the AC/DC source directly connected to the power input.
Performs astartup or shutdown opower supply circuit in response to operation of the power
switch.
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2.1 Checking Before Use

a) Safety check
For your own safety, please be sure to first read the following sectitisahanual.
A "Safety Precautions " (See page iii.)
A "2.3 Grounding and Power Supply Connection"

b) Checking the Exterior and Accessories
If the exteriorof the cardboard container appears to be damaged (scrapes or dents, etc.), please
be sure to check the product for any signs of damagetaiteroutfrom the container.
Please confirm the contents aftake outthem from the container.
If there are angigns of damage to the exterior of the product or if any of the accessories are
missing, please contact NF Corporatiordegler.
A Checking the Exterior
Please check thauipment has any damagestha panel, knobs and connectors.
A Checking the Configura tion and Accessories
This product is configured as follows: Please confirm that no items are missing are
damaged.

IV UNIE e e e e e et e et et e e e e e e e e eeeeeenneaenas 1
Instruction Manual (OPeratioNS).........uuivieririiieeiieein e ee e e e e e 1
CD (PDF Instruction Manual, Application software).........ccccooeveviiieereeennnnnn. 1
PDF Instruction Manual:
OperationsRemotecontrol,
Arbitrary waveformediting software, Sequence editing software,
Application software:
Arbitrary waveformediting software, Sequence editing software,
IVI (Interchangeable Virtual Instruments) Driver
\Powercodeset (2mM With 3piN PIUGS)...ceveeieee e 1

A WARNING

This product has high-voltage portions inside. Absolutely never
remove its cover.
Do not touch the inside by yourself in any case.

c) Repackaging
When you repack the instrument for transportation, etc., use a box with appropriate strength
and size margin and some padding which can support the weight, to protect the instrument
sufficiently.

d) Rack Mounting Kit (optional)
Adapters formounting the equipment in a 48ch IEC, EIA standard rack, or JIS standard rack.
There are four types of adapter in total, an adapter for one unit and an adapter for two units (for
side-by-side mounting) for each product model.
They must be purchased segizly.
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2.2 Installation
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2.2 Installation

a) Installation location
Do not place the instrument with the rear side down. It may damage the connectors and hinder
ventilation.Placethe equipmenbn the flat surfaceuch as a desdo thatthe four rubber feet
and standsest on thasurface
b) Installation conditions
A This product uses a forced air cooling system with a fan, and for this purpose it
has air intake and outlet ports on the bottom and rear sides. Be sure to install
the equipment with its bottom and rear surfaces  at least 10 cm away from the
wall to allow for air circulation.
A Install the instrument in a location where the temperature and humidity meet
the following conditions.

Operational requirement®:to 40°C, 5 to 85%RH

Storage requirements10to 50°C, 5 to 95%RH
Use theinstrument without condensation. For limitations related to absolute humidity, refer to
the specifications in this manual.
A Install the instrument at an altitude of 2000m or less.
A Do not install the device in the following locations:

A Place exposed to inflammable gas
This may pose a risk of explosion. Never install, use or operate the
instrument in such an environment.

A Outdoors, exposed to direct sunlight, or located near fire or a heat source
If the instrument is installed in such environment, it may not m eet the
performance specifications or instrument failures may be induced.

A Environment with corrosive gas, moisture or dust, or with high humidity
The instrument could be corroded or damages could be induced due to
such environment.

A Place near an electromag netic field source, high -voltage equipment, or
power line
This may cause malfunction.

Powerful electromagnetic radio frequencies may mix with the output.

A Location with frequent vibrations
Operating the instrument in such environment could cause malfunctio ns
and/or failures.

c) Maintenance of the panel and housing
When the panel/housing surface needs cleaning, wipe it with a soft cloth. To remove
persistent contamination, wipe it with a soft cloth soaked with neutral detergent and wrung
out.
Never use such Vatile solvent as thinner or benzine, or chemically treated towels, to wipe
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the instrument surface. Otherwise, the surface treatment might be altered and/or its paint
might be damaged.

d) Rack mounting method
This product can be mounted in aib@h IEC, EIAstandard rack, or a JIS standard rack
using a rack mounting kit (optional). In a rack, you can mount just one unit, or two units side
by side.
First, attach the rack mounting kit to the main unit, and then mount the unit in the rack. To use
the rack mourihg kit, please refer to the manual included with the kit. Following attention
should be drawn when you mount the equipment in the rack:
A Be sure to install rails in the rack to support  the equipment .
A Do not mount this product in an enclosed rack; otherwise , internal
temperatures may rise high enough to induce operational failures.
Prepare ventilation openings on the rack, or install an air flow system in the
rack by using a fan.
For the dimensional drawings for rack mounting, refer to:
Rackmountdimensionadrawing (EIA, for 1 unif) F P17-31
Rackmount dimensional drawin¢EIA, for 2 units) F P17-32
Rackmount dimensional drawin@IS,for 1 unit) F P17-33
Rackmount dimensional drawin@lIS,for 2 units) F P.17-34
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2.3 Grounding and Power Supply Connection

2.3 Grounding and Power Supply Connection

Be sure to ground the product.

A WARNING

This product uses a line filter, which may cause electric shock if the

product is not grounded.
To prevent electric shock accidents, connect the product to ground.

This product is automatically grounded when its thpeée power supply plug is connected to a
threepole power outlet with arotective conductor terminal

a) Power supply conditions
Voltage range: 100VAC to 230VAC£10% (250Vor lowen
Frequency range: 50Hz/60Hz
Power consumption:WF1967: 65VA or lower, WF1968: 85VA or lower
b) Connection procedure of the power source
1) Confirm that the commercial power source voltage is within tftealble voltage range
of this product.
2) Connect the powerordinto power supplyinlet on the rear side of this product.
3) Connect the powerordinto the threepole power source outlet.

— A\ CAUTION

The accessory power supply cable set is designed to be used for this
product only. Do not use it for any other product or purposes.

The power code set can be used for disconnecting the product from AC power line in
case of emergency.

A WARNING

Maintain enough space around the inlet, to be able to remove the

connector of a power cord from the inlet. Use a power socket located at
convenient place with adequate space around so that the plug can be
removed from socket.
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2.4 Firmware Update

2.4  Firmware Update

How to check the version of the product of the firmware, refer to SectionA3/613-3

Specific steps of the latest version and update the firmwallehe providedatthe support page of
our Web page (http://www.nfcorp.co.jp/index.html). On the update contents of your confirmation,
please perform the update rmecessary.

2.5 Calibration

This equipment should undergo performance testing about once a year as a guittbbogh this
depends on the usage environment and usage frequency. Moreover, when using this equipment to
perform important measurements and tetsis,execution of a performance test immediately before

is recommended.

Performance testing of this equipment should be performed by a person with general knowledge of
test instruments and experienced in their operation.

For details of the performance teptease refer t& P.15-5
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3.1 Panel Component Names and Functions

3.1 Panel Component Names and Functions

This section describes the names and functions of the components on the front panel and rear panel.

3.1.1 Front Panel of WF1967

MENU key MODE key o Basic parameters Numeric keypad
Displays the top menu Changes the oscillation mode Allows waveform, frequency, Used for numerical input and waveform setting
FP4-11 F ﬁiiz ';1'58' amplitude and DC offset to be F P.4-14, P4-15
4-71, P.4-88 changed.
F P.4-16 Modify knob
LCD screen Selects items, or increases/decreases values
F P.4-9
\ —
7 A\ AV A | V4 4 Arrow keys
’n 20ffiHz MULTIFUNCTION GE TorR WF1967 Selects items, or increases/decreases values
F P.4-9
\ N 3 O CANCEL k
(FcTN] 7 9 ey
- Performs a cancel operation
A PWF NOISE F P4-17
HE®
LAV » B W
- ENTER key
(ED)] Fixes the setting
F P4-17
0 <) [+~ Q [> Triggered lamp
/ Lights when a trigger is accepted
- /| F P.4-77, P.4-95
UNDO y, Manual trigger key
= N Used to trigger sweep or burst
F P.4-77, P.4-95

Waveform output on/off key

Turns the waveform output on/off.
Whentumnedon,thei ONO | amp abov
F P4-23

/L

Power switch
F P4-2

External trigger input terminal F P.3-11

Next Soft key

Switches the pages of the
setting screens

F P47

External modulation/addition input
terminal F P.3-10

Sync/sub-output terminal F P.3-8

USB flash memory
port F P.5-7

Soft-keys UNDO key
The operation items are Undo setting changes

displayed on the LCD Primary waveform output terminal

Lamp above lights up when UNDO is -
screen availzble onis P FP37
F P47 F P.4-17

Figure 3-1 Front Panel of WF1967
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3.1 Panel Component Names and Functions

3.1.2

Rear Panel of WF1967

Multi 1/O connector
Used for sweeps, sequence
control and output of
synchronization codes.
F P.3-15

Frequency reference output terminal

F P.3-13

(’ I ] N
A 8BS ~LINE 100%. 230V
ERERT . REI—FORNEREE SOHi S0H:  SSWA Max
R EATWEL T CREL. POWer
suppl
A WARM NG H p‘iy
EOR EROTECT 0N _FROM inpu
le\EQ (LF)QD ERK'H\D MUST F P.2'5
NOT BE DEFEATI
Air outlet
F P.2-3
@ Lu'\N E&
PA-001-2342 b
104idz REF [N FREF QUT —
@ % GPIB connector
Q( =
JF ] USB connector
T B s s
A\ T I /

External 10 MHz frequency reference input terminal

F P.3-12

Figure 3-2 Rear Panel of WF1967

WF1967/WF1968



3.1 Panel Component Names and Functions

3.1.3 Front Panel of WF1968

MENU key MODE key Basi t Numeric keypad
Displays the top menu Changes the oscillation mode Aﬁs\:/:sp\f\l;:/ne]%frf frequency, Used for numerical input and waveform
F P4-11 F P.4-27, P.4-58, ; . ) setting

88 amplitude and DC offset to be F P4-14. PA-15

P.4-71, P.4- changed. .4-14, P.4-
F P4-16 Modify knob
LCD screen §e|:|>e4Ct95 items, or increases/decreases values
—

7, A\ AN Arrow keys

Selects items, or increases/decreases values

omk N
\

CANCEL key
Performs a cancel operation

7
F P.4-17
ENTER key
I/ Fixes the setting

F P4-17

Triggered lamp
’ Lights when a trigger is accepted
\ / F P.4-77, P.4-95
(| | | G || O :]]m ME UNDO Manual trigger key
Used to trigger sweep or burst
=l
 }

F P.4-77, P.4-95

\

& Waveform output on/off key
Turns the waveform output of CH1/CH2 to

7
/ WAVE FACT@DRY on/off. Whenturned on,the i ON® | am
T islt. FP4-23
W\ L 7/
Power switch 7 N CH2 Sync/sub-output terminal F P.3-8
E P4-2 Next Soft key
?e‘:/\tlgrﬁgesill':r?sages ofthe CH2 Primary waveform output
USB flash memory Fpa7 terminal F P.3-7
port F P.5-7 CH1 Sync/sub-output terminal
?ﬁﬁ-keys o UNDO key F P.3-8
e operation items are Undo setting changes . .
i CH1 Primary waveform output terminal
displayed on the LCD Lamp above lights up when UNDO is F P37 y P
screen available
FPa7 F P4-17

Figure 3-3 Front Panel of WF1968
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3.1.4 Rear Panel of WF1968

[r—— CH2 External trigger input terminal F P.3-11

CH1 External trigger input terminal F P.3-11

g 1L I ™
- A B ~LINE 100V 230
ERTH D, R SOH2/80Hz  BSVA MAX
BERIETEALTIEER,
Power supply

e, & WARNI NG inputF P.2-5
FOR PROTECT |ON FROI
ELECTRICAL SHOEK

? FOWER _CORD Gr_t_i.\lu =
~OT BE DEFEATHD.

A0DE L

SERIAL HO
HF CorParailon wagf |n saPas

PA-001-2342

Air outletF P.2-3

GPIB connector

USE
&)
@ USB connector

MULT] [/Q

§[1591?@

[ LA
zooflun Lz L i

V-0 4zyo 1V
[ ety

\ J| I T >/
Multi I/O connector

Used for sweeps, sequence
control and output of

synchronization codes.
F P.3-15

Frequency reference output terminal F P.3-13

External 10 MHz frequency reference input terminal F 3-12

CH2 External modulation/addition input terminal F P.3-10

CH1 External modulation/addition input terminal F P.3-10

Figure 3-4 Rear Panel of WF1968
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3.2 I/O Terminals

3.2 /O Terminals

g/ WARNING _

To prevent electric shocks, do not apply a voltage exceeding 42Vpk
(DC + AC peak) between the ground of the BNC connectors insulated
from the enclosure and the enclosure.

Also, do not apply a voltage exceeding 42Vpk (DC + AC peak)
between the grounds of the BNC connector groups insulated from the
enclosure. "BNC connector groups" used here, indicates multiple BNC
connectors that are connected to a common ground.

If such a high voltage is applied, the internal voltage limiting elements
will try to reduce the voltage, but a too high voltage may cause the
product to be burned.

F P.3-18

—/\ CAUTION

Do not apply a voltage from external to the output terminals.

This may damage the product.

—/A\ CAUTION

Do not apply a voltage exceeding the maximum allowable voltage to
the input terminal. This may damage the product.

__/\ CAUTION

If a difference in potential exists between the ground of a BNC
connector insulated from the enclosure and the enclosure, do not
short-circuit the hot side of that BNC connector and the enclosure.
This may damage the product.

— A\ CAUTION

If a difference in potential exists between the grounds of BNC
connectors, do not short circuit these BNC connector grounds. This
may damage the product.
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3.2 I/O Terminals

b))

3.2.1 Waveform Output (FCTN OUT)

WF1967 WF1968
— —
e Ql‘ll—' 200M2 m:vm:crlan OENERATOR WF 1967 1 QI'IF 2000z u::‘un:nm GENERATOR WF 1068
(2]
OO®
©]e=]oz] <]8[> EO®a <]Ol>
e e e =) =) [T = =)
l%] WAVE FACTORY '
=
LM
FCTN OUT CH1 FCTN OUT CH2 FCTN OUT
[Insulated from [Insulated from [Insulated from
enclosure] enclosure] enclosure]

This is the main output.

As a mechanical swih is used to turn the waveform output on or off, chattering may occur when
turning the output on/off, and this may cause unintended waveforms to be dugputdonotdesireit,
always keep the waveform output on, and usertggerburst oscillatiorand gate oscillation to
start/stop the oscillatioR.P 4-93

Output Characteristics
Output voltage Maximum £10V/open
Output impedance 50q
Load impedance 0g or hi -gilcudt protgctor poorided)
Signal GND Insulaked from the enclosure (maximum 42Vpk).
In WF1968, also insulated between channels (maximum 42Vpk)
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3.2 I/O Terminals

3.2.2 Synchronization/Sub-output (SYNC/SUB OUT)

WF1967 WF1968
— —
.nF 200M42 MULTIFUNCTION OENERATOR WF 1967 1 QI'IF 200MHz MULTIFUNCTION GENERATOR WF 1068
® ®
HE® Blalo)
= =
moe dgb = | @02 I50
| = l WAVE FACTORY
SYNC/SUB OUT SYNC/SUB OUT CH2
[Insulated from [Insulated from enclosure] ~ SYNC/SUB OUT
enclosure] [Insulated from enclosure]

A synchronization signal is output according to the secondary wavefaméhimodulation signal,
waveform or oscillation status. This signal can be used as the synchronization signal for oscilloscope.

As shown in the following table, the output signal can be selected according to the oscillation mode.

Table 3-1 Signals Selectable for Synchronization/Sub-output

Oscillation Mode Selectable output signal
It is notModulationmodeor | n Reference phase synchronization signal
modulation source is N Secondary waveform signal (maximuBV to +3V/open)
external Amplitude and offset may be set as desired within the range
specified above.
F P.4-50
Modulationmodeand N Reference pase synchronization signal
modulation source is N TTL level signal synchronized with internal modulation signal
c ;)n;eggal N Internal modulation signal (maximus8V to +3V/open)

Amplitude and offset may be set as desired within the range

specified above.

Sweep Oscillation Mode N Reference phase synchronization signal

F P4-79 N Sweep X drive signat8V to +3V/open)
Amplitude and offset may be set as desired within the range
specified above.

N TTL level signal synchronized with sweep, marker signal mixir
posshle

Burst Oscillation Mode o .
F P4-91 P4-96 N Reference phase synchronization signal

PA-100, P4-104 N TTL level signal synchronizedith burst oscillation

A About reference phase

The reference phase is the phase of the internal signal as a reference on the oscillator operates. The

value set in the reference phase to phase [Phase] will be output are added. Channel 1 and channel 2,
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3.2 I/O Terminals

WF19@ are separate.

Reference phase for the modulation source is an internal modulation, there is in addition to the main
output, signal that the value set in the modulation phase [ModPhs] has been added will be used in actual
modulation.

p>)

About reference phase synchronization signal

The reference phase synchronization output, it is the duty of 50% of TTL level logic signal that rises at
zero degrees of reference phase. By changing the phase setting, can change the phase between the
reference signal and thege synchronization waveform outpiat.P 4-30

At high frequencies, actually comes out phase difference at 0 ° set by the difference in propagation
delay time of the output circuit of the main waveform output and synchromsoirssautput. Especially
when the 20V range, main waveform output signal in addition to the following cases of 4V range will
be delayed about 5ns. These phase differences can be adjusted by the phase setting of.

A Output Characteristics

Output voltage TTL level (low: 0.4V or lower, high: 2.7V or higherBV to +3V/open
Output impedance 50q

Load impedance 50q or higher recommended

Signal GND Same potential as the same channel waveform output, insulated f

the enclosure (maximum 42Vpk).

In WF1968, alsorisulated between channels (maximum 42Vpk)
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3.2 I/O Terminals

3.2.3 External Modulation/Addition Input (MOD/ADD IN)

WF1967 WF1968
I} A
&onF 200M42 MULTIFUNCTION OENERATOR WF 1967 1

o e * A B
pU—
OE®
R .
‘

DE®
©]m)cz) <]Ol>

e e e =} = )
o

MOD/ADD IN
[Insulated from CH1 CH2
enclosure] MOD/ADD IN MOD/ADD IN
[Insulated from [Insulated from
enclosure] enclosure]

When the modulation source is external in the modulation mode except FSK and PSK, an external
modulation signal is input. Ithe FSK or PSK modulation mode, the external trigger input is used as
external modulation signal input.

When not used as external modulation signal input, this terminal can be used as the external addition
signal input to the waveform output. The gafrexternal addition is x0.4, x2, or x10.

External modulation inpug P 4-59

External addition inpuE P4-42

A Input Characteristics

Input voltage +1V Full scale

Maximum allowable input | £2V

Inputimpedance 10kq
Input frequency During Modulation DC to400kHz (-3dB)
During Addition DC to100MHz (-3dB)
Signal GND Same potential as the same channel waveform output, insulated f

the enclosure (maximum 42Vpk).
In WF1968, also insulated between ahals (maximum 42Vpk)
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3.2.4 External Trigger Input (TRIG IN)

WF1967 WF1968
— —
r enrF 200M<z MULTIFUNCTION OENERATOR WF 1967 1
OO N
@EE gk Gz e
o e e el = =)
-
I = l WAVE FACTORY
\ il

TRIG IN CH2TRIGIN CH1TRIGIN

This terminal can be used as external trigger input in the following cases. The polarity setting can be
changed.

- Start trigger of single swedp P4-77

- Start tigger of gated single sweé&p P4-77

- Start trigger of trigger burst oscillatidgh P4-95

- Gate of gate oscillatioR P4-99

- Trigger of tiggered gate oscillatioR P4-103

It can also be used as the external modulation input for FSK andAP8K-59

A Input Characteristics

Input voltage TTL level (low: 0.8V or lower, high: 2.6\ér higher)
Maximum allowable input | -0.5Vto +5.5V

Input impedance 10kq, pull up to +3.3V
Signal GND Same potential as the enclosure
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3.2 I/O Terminals

3.2.5 External 10MHz Frequency Reference Input (10MHz REF IN)

b

b))

WF1967 WF1968

10MHz REF IN 10MHz REF IN
[Insulated from [Insulated from
enclosure] enclosure]

This terminal can be used ftire following purposes.

When frequency accuracy higher than the frequency accuracy specification of this product is
required, or when you want to use the same frequency reference as a different signal generator
Input the 10MHz reference signal from attexnal frequency standard.

Turnonthe external frequency reference setting to enalite P10-4

To unify the frequency and phase of multiple WF1967/WF1968 units

Connect the frequency reference output of the master uhié texternal 10MHz frequency reference
input of theslaveWF1967/WF1968.

Set the frequency of each unit to the same value.

Also, enable the external frequency reference ofldneeequipment, and perform the phase
synchronization on the master urkit.P 9-4

The frequency accuracy of the connected WF1967/WF1968isinitshe same as that of the master
unit.

An external frequency standard can be used as the master unit.
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A Input Characteristics

Input voltage 0.5Vp-p to 5Vp-p

Maximum allowable input | 10Vp-p

Input impedance l1kq, AC coupling

Input frequency 10MHz (+5ppm(x50Hz))

Input waveform Sine or square wave (50+5% duty)

Signal GND Insulated from the enclosure anatleahannel waveform outpu

(maximum 42Vpk)

¥ Check A

Do not input any signal to External 10MHz Frequency Reference Input to prevent
malfunction.

3.2.6 Frequency Reference Output (REF OUT)

WF1967 WF1968

REF OUT REF OUT

This terminal is used to unify the frequency and phase of multiple WF1967/WF1968 units.

Connect the frequency reference output of tlster unit to the external 10MHz frequency reference
input of theslaveWF1967/WF1968. F P9-2

A Output Characteristics

Output voltage 1Vpp / 50q

Output impedance 50q, AC coupli
Output frequency 10MHz

Output waveform Square wave

Signal GND Same potential as the enclost
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3.2 I/O Terminals

~

/ ¥ Check

Do not connect any equipment other than WF1967, WF1968, and the equipment
specified by NF Corporation to the frequency reference output.

The special signal that is output from this terminal during synchronization may
make the operation of such connected equipment unstable.
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3.2 I/O Terminals

3.2.7 Multi-/O (MULTI I/O)

WF1967 WF1968

MULTI I/O MULTI 1/O
This feature can be used for sweep and sequence céntnaiputs the step synchronization cdoe
thesequence
A Control Input for sweep oscillation mode

Sweep oscillation can be controlled as follows using 3 bit logic ifjpuR.4-81

Start Starts sweep from beginning with falling input.

ORed with external trigger input.

Stop Stops sweep by falling input.

Hold/Resume Pausesweep by falling input during a running sweep. Resumes swe®p

the paused point bialling input during a stop.

A Control Input for sequence oscillation mode

Sequence oscillation can be controlled as follows using 4 bit logic iRpBt11-11

Start or State Branch | You may choose Start control or State branch control.

It starts the sweep frorhé beginning by falling inpuiy StartselectedOR
operation with external trigger input.

It will branch to the designated step by low level input at the end of the
by Sate branctselected

Stop Stops the sequence by falling input.

Hold/Resume The sequencpausedy falling input during a running sequence. Resume

sequence from the paused point by rising input during a stop.

Event Branch Branches to the designated stgfddling input.

This outputs the 4 bit step synchronization code specified for each step in Sequence Oscillation Mode.
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3.2 I/O Terminals

¥ Check

To prevent malfunction due to exogenous noise when not using the multi-1/O
connector, it is recommended that the control input be set to prohibited. F P.4-81

10 5

(00000 )

W@©©©©©n©j

15

11

Figure 3-5 Multi-I/O connector pin configuration diagram

Table 3-2 Multi-I/O connector pin assign

) Sweep Oscillation o Optional cable color
Pin No. I/O Mode Sequence Oscillation Mode and
1 Output Not in use Step synchronization code R&B) Light brownand
2 Output Not in use Step synchronization code D1 Light brownand
3 Output Not in use Step synchronization code D2 Yellow and
4 Output Not in use Step synchronization code D3(MSB Yellow and
5 Output Not in use Not in use Bright greenand
6 GND - - Bright greemnd
7 GND - - Grayand
8 GND - - Grayand
9 (Reserved)| Do not connect anything Do not connect anything. White and
10 GND - - White andRed
11 Input Not in use Event Branch Light-brownand
12 Input | Hold/Resume Hold/Resume Light-brownandRed|Red
13 Input | Stop Stop Yellow andBlacK[Blacq
14 Input Start Start or State branch Yellow and
15 Input Not in use Not in use Bright greerand
Shell - - - Bright greerand

Caution Pin no. 9 is set to +5V for manufacturing tests. It is not intended for use by end users. Do not

connect it to anything as it may cause the product to become unstable.

3-16
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3.2 I/O Terminals

3-17

L VAV &4
A 1/0 Characteristics

Input voltage TTL level (low: 0.8V or lower, high: 2.6V or higher

Maximum allowable input| -0.5Vto +5.5V

Input impedance 10kq, pull up to +5V

Output voltage TTL level (low: 0.4V or lower, high: 2.7V or higher

Signal GND Same pantial as the enclosure

Connector Mini-Dsub 15pin

The connection cable is optional. Please contact NF Corporatdwalarfor details
WF1967/WF1968



3.3 Cautions on Floating Ground Connection

3.3 Cautions on Floating Ground Connection

The signal ground of the BNC terminals f®€TN OUT, SYNC/SUB OUT, andMOD/ADD IN is

shared, but since it is insulated from the enclosure (ground potential), it can be conniheted to
equipment that has a different potential. Moreover, when the equipment is mounted in a rack, the signal
ground is not affected by the potentiatioé rack.

In WF1968 the abovementioned BNC terminals are also insulated between channels.

Further, the signal ground of the 10MREN I[N is also insulated from the enclosure. Therefore, noise
caused by grountbop does not affect the connection withre@guency standard.

Nor does noise caused by grododp affect the connection even when synchronously connecting
multiple units of WF1967 and WF1968.

Note that, in all cases, the floating voltage should be limited to 42Vpk (DC + AC peak) or lower to
prever electric shocks.

The other signal grounds are all connected to the enclosure. The enclosure itself is connected to a

protective conductor terminaf the power supply input.

g WARNING

To prevent electric shocks, do not apply a voltage exceeding 42Vpk
(DC + AC peak) between the ground of the BNC connectors insulated
from the enclosure and the enclosure.

Also, do not apply a voltage exceeding 42Vpk (DC + AC peak)
between the grounds of the BNC connector groups insulated from the
enclosure. "BNC connector groups” indicate multiple BNC connectors
that are connected to a common ground.

If such a high voltage is applied, the internal voltage limiting elements
will try to reduce the voltage, but a too high voltage may cause the
product to be burned.

—A CAUTION If a difference in potential exists between the ground of a BNC connector
insulated from the enclosure and the enclosure, do not short-circuit the
hot side of that BNC connector and the enclosure. This may damage the
product.

_/A\ CAUTION

If a difference in potential exists between the grounds of BNC
connectors, do not short circuit these BNC connector grounds. This may
damage the product.
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3.3 Cautions on Floating Ground Connection

A Cautions on floating ground connection for WF1967

FCTN OUT
ANALOG
CKT SYNC/SUB OUT
MOD/ADD IN
| 4
) ) 7 = \ Use with potential
Use with potential / 1IMQ Jdifference of 42Vpk or
difference of 42Vpk  » K less!
or less! /
Il Enclosure ground
I
10MHz EXT
REF IN Ei % § REF
A CKT
/
/
Use with potential |
difference of 42Vpk \1 MQ l éé
or less! \‘ T
/'}7 Enclosure ground

Figure 3-6 Cautions on floating ground connection for WF1967

A Cautions on floating ground connection for WF1968

@) FCTN OUT @)FCTN OUT

CH1
ANALOG
CKT

(0) SYNC/SUB OUT (0) SYNC/SUB OUT

(0) MOD/ADD IN (0) MOD/ADD IN

X

\ Use with potential
} difference of 42Vpk
B or less!

Use with potential X
difference of 42vpk
or less! \ 4

Use with potential
. difference of 42Vpk

Enclosure ground \ or less! Enclosure ground

Use with potential \ / Use with potential
difference of 42Vpk or \ difference of 42Vpk or
less! \ / less!
4V
10MHz EXT
REFIN_ REF
7 CKT
Use with potential / )
difference of 42vpk or |
less! \MQ
\
b |

Enclosure ground

Figure 3-7 Cautions on floating ground connection for WF1968
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MEMO
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4.1 Power On/Off and Restoration of Settings

| VAT & 4

4.1 Power On/Off and Restoration of Settings
4.1.1 How to Turn Power On/Off

A Power-on operation The start screen is displayed

Power off state Press the power switch

(standby state)

The power is turned on

Once tke power is turned on, a self test is executed, and then the equipment becomes operable.

A Power-off operation
The display goes off

WAVE FACTORY WAVE FACTORY

Power on state Press the power switch The power is turned on
(standby state)
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4.1 Power On/Off and Restoration of Settings

4.1.2 Restoration of Settings at Power-on

When the power is owith the power switch, the settings before the previous time the power was
switched off are restoredhe output on/off at poar on can be set on the Utility P4-24

However, if the power is directly cut off while the power is on, the settings are set to the contents of
the setting memory numbemihen the power supply is resumed.

a) Restoration of settings when the power switch is turned on/off while the power

supply is on
The most general case is illustrated below.

Press the power switch

) (1)
= whencon B:0 BIO
The power is turned off
(standby state)
) hto LINE
~ 2N N
(1) Power supply is cut off
g m—p (2)
In the power off
state, even if the
power supply is cut
off, it does not affect
the next restore =
operation. = 9:0 ©:6
The power remains off <

Th i ff
e power remains o (standby state)

to LINE

Press the power switch

Power supply is on

The power is turned on
(The previous settings are
restored)

' Settings
AAA

While the power is off, if the power supply is cuf dfie to the disconnection of the power cord
or the shutoff of the connected breaker, this does not affect the restore operation the next time
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4.1 Power On/Off and Restoration of Settings

the power is turned on again.

A The settings bedffaeestdrdie previ ous power
A The o u sepiogtat power oo €ah be changed on the UtityP4-21

A  The Sequence Oscillation mode and Sequenc
restored.
/‘/Check A

The settings immediately before the power-off can only be restored if the power is turned off
using the power switch.

A sequence must already be saved in order for it to be restored. )
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4.1 Power On/Off and Restoration of Settings

b) Restoration of settings at power supply on/off
This is the case when you collectively turn on/off the power supply for this product and other
devices which are mounted in a rack.
When the power supply is cut off while the power is on, the power is automatically turned on the
next time the power supply is resumed.
JQ}IO LINE
S

Power supply is cut off

> (1)

— e @@ BL®

The power is turned off

Power supply
is resumed

-
! dis ! 0:0 6:0
The power is turned on Changing settings with
(The contents of setting memory number 1 are the power turned on
set.)
o ,\tho LINE . to LINE The power is turned on

(The contents of setting

Power supply memory number 1 are

Power supply is cut off )
is resumd set.)

(2) [ 2
The power is
turned off

A The setti ng-sffareeadtesteedt he power

A The contents of settiPB-8 memory number
A The output on/off setting aRP4Rbwer on
A The unit can be set rodeos thauUtilityFiPA-21Se quen
A Il'n this case, the sequence stored in s
p

¥ Check

As the settings before the power supply is cut off are not restored, specify the contents
of setting memory number 1 in advance if needed.i P5-2
A sequence must already be saved in order for it to be restored.
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4.2  Screen Configuration and Operation

4.2.1 Screen Configuration

The LCD screen consists of three areas, as shown in the following figur

Mode display section

a

1 000.000 000 00 H-

Amptd 0-]00 0 Vp_p Synclator ® Off

Status display area

oriset +(.000 O V Fotn Sine Setting area

rase +0.000 deg

Display format
switching tabs

Grapt ) Text)

Phase Soft-key display area

A Status display area

Displays the status of the product. The following items are displayed.

A Uncalibrated statu/Cal
Displayed when the calibration information of the product is lost due to a problem, and the
prescribed performance cannot be maintaidedthis indicates a failure, please contact NF
Corporation oDealer

A Overheating statySemp
Displayed when the internal temperature of the product is abnormally high. If this status is
displayed when the product is used at an ambient temperatdf8@br less, it indicates a
failure, so please contact NF CorporatiorDealer
A Remote stat@JSH, |GPIB, LAN]
Displayed when the product is controlled via USE?IB or LAN(Option).
A External frequency reference sta
Displays whether a valid aigl is input or not, when the external frequency reference is enabled.

External frequency reference status

Uncalibrated
Remote state l 1 l¢ Overheating status

Amptd 0_ 1 00 0 Vp—p B0 FERE  Svnclator @ Off
orrset +0,000 O V Fetn Sine BN
) rase +0.000 deg

E
=
e

Lun
)
=

Lo

=
=4
m
=

o]
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A Mode display section
Displays the oscillation mode and the channel mode (WF1968 only) of this product.

A Oscillation mode
The current oscillation mode is digyed.
CONT (continuous oscillation)/MODU (modulated oscillation)/
SWEEP (sweep oscillation)/BURST (burst oscillation) Oscillation Mode
For details on the oscillation mode setting e®4-27

A Channel mode (WF1968 only) Channel mode —

(WF1968 only)
The current channel meds displayed.
INDEP (independent)/2PHASE +{zhase)/
2TONE (constant frequency difference)/RATIO (constant frequency ratio)/
DIFF(differential output)/DIFF2(voltage doubler output)
For details on the channel mode setting GeB.8-2

A Setting area
This area is used to display and set the various parameters.
When multiple display formats can be selected, the display format switching tabs are displayed on
the left side of the screenF P4-8

NEXT key for switching the
setting screen pages

I Hold Stop StpState 112

SwpType

If the setthg screen has multiple pages, use the
Next softkey to change pages.

Setting screen page
position display icon

m:::fp: = If there are multiple setting screens, an icon at
peviation 100 Hz the top center of the screen will indicate the
marrea ] 00 Hz currently displayed page.

Source [Int ModFctn Sine

In the example on the left, there are two setting
Subout ModSync moarns +(), 00 deg

screens aththe second page is currently
displayed.

[Graph) Text),

A Soft-key display area

This area displays the functions of the dadys which are allocated according to the situation.
Ifsixormoresofk ey s are all ocated, A &-most softbey.iTis di spl ayed
indicates that the set of sdfeys béonging to the current setting screen consists of m stages in

total, and that the set for the nth stage is currently displayed. When you press thisosgkey,

the softkey set for the next stage is displayed. Indicates that the first of

two

stages of soft-keys are
displayed.

When this key is pressed,
the soft-keys for the next
stage are displayed.

47 WF1967/WF1968



4.2 Screen Configuration and Operation

4.2.2 Switching Display Format with Tabs (To Display Waveform Graph)

When multiple display formats can be selected, the display format switching tabs are displayed on the

left side of the screen. For example, if the [Graph] tab screen is displayed, you can set the parameters
while checking the imge of the output waveform.

a) Display format types

The following three types of display formats are provided on the Oscillator screen.

A Text display [Text] (WF1967) A Graph display [Graph]

or [Single] (WF1968) Displays the settings for one channel i
Displays the settings for one channel both text and graph formats. You can
in text format grasp the image of the output wavefor

a |

Ay rea 1 000.000 000 00 H
1 000.000 000 00 Hz Phase 1+0.000 deg Synclator @ Off

Ametd (0,100 O Vp—p
offset +0.000 0 V
Offset +0_000 0 v Fetn Sine Fetn  Sine

i mase +0.000 deg

z
i
=
=
2|
]
=

metd 0,100 0 Vpp Synclator @ OFf

A 2-channel simultaneous display [Dual] (WF1968 only)
The settings of channel 1 and channel 2 in text fommadiplayed up and down.

Mode CONT [

=l 1.000 000 000 00kHz

S| Anotd 0.100 0 Vp—p Synclator ® OFF The channel to be set can be switched by using the
offset +0.000 O V¥ Fetn  Sine

Phase +0.000 deg CH1/CH2 key.

[ Made CONT

5/ aFrea 1.000 000 00 Hz Synclator Off
2 Amptd 0.100 0 Vp—p

[Z) offset +0.000 0 ¥ Fotn Sine

|| Phase +0.000 deg

Phase
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4.2 Screen Configuration and Operation

b) To switch the display format

The Single tab screen
is displayed

Amptd 0- ]00 0 Vp_p synclator @ OFf

orrset +(0,000 0 V Fetn
) mase +0.000 deg

[Graphyfpual)single)

The Graph tab is
selected

Amptd 0_100 0 Vp—p Synclator @ Off
orrset +0,000 O V Fctn Sine
3 +0.000 deg

The Graph tab screen
is displayed

£ Phase 40,000 deg Synclator @ Qff
Amptd 0,100 0 Vp—p

offset 40,000 0 V

Fetn  Sine

o
=
E

i)
T
g

=1

"=
£
g

5

. In the left example, the Single tab screen

is displayed.
On this screen, the settings are displayed
in text format.

2. Use the arrow keys or the modify knob to

select the Graph tab.

Tab
selection

or

. Press the ENTER key to switch to the

Graph tab screen.

On this screen, you can set the
parameters while checking the image of
the output waveform.

¥ Check

In WF1968, the display can be switched between 2-channel simultaneous
display and 1-channel display by using the tab.
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4.2.3 To use USB flash memory(Switching with tab)

In thestore/ recall screerof setting, arbitary waveform, andequence settingswitchthe
operation targeby tabselectionto internalmemoryor USB flashh memory

a) To switch the storage and reading destination

When USB interfacés not ued, it will appear as "DISKwhenUSB flash memorypluggedto

the front panel on the screen. Select the USBataipress the ENTER keyargetwill change to
USB memory.

Store Settings

It indicates that the USB
Internal Memory No. 1 [V,

memoryis available.
< mem01
A Sine
Frea 1 000.000 000 Hz

Amptd 0.100 0 Vp—p
offset +0.0000V

Sine
Freq 1 000.000 000 Hz
Amptd 0.100 0 Vp—p

offset +0.0000V

Select internal memory or
USB flash memory.
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4.2.4 Top Menu

Arbitrary waveform editing, various system settings, saving and recalling settings and others can

be done by selecting ¢hdesired item from the top menu.

a)

b)

To display the top menu
Pressing the MENU key displays the following top menu window.

Menu
(H0scillator]
2:Sequence
3:ARB Edit
4=Utility
5:3tore Settings
B:Recall Settings

-5
2
=

L5
i
F

=]

(=
a
g

The menu items are displayed

Select the desired item with the arrow keys or the modify knolilampress ENTERey.
With the top menu window opespecify the menu item using the numeric keypad¢1p].

Operations available using top menu items

For eachitem, the following settings and operations can be performed.

A Oscillator

Opensthe Oscillator setting screen where you can perform almost all settings and operations
other than arbitrary waveform editing.

A Sequence
Performs a Sequence Oscillationk P.11-2

A ARB Edit

Arbitrary wavefom editing can be done.F P.7-3

A Utility

Various settings and operations can be dorfe.P4-21

A Store Settings
Saves the settings to memoFy.P5-2

A Recall Settings
Recalls the settings from memo#fy. P5-4
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4.3 Basic Settings and Operations

4.3.1 To Change Frequency, Amplitude, and Other Values

a) To change avalue with the up/down arrow keys (or the modify knob)

Freq

11 000.000 000 00 H-

AN
amta 0,100 0 - s
g ot +0,000 0 V

Synclator @ Off

Fctn  Sine

($IIKETFY Mode CONT Lm
Freq

 17000.000 000 00 e

oot +0.000 0 V
mase +0.000 deg

Fetn Sine

[Graphifbual)'single

The frequency is
selected

The current
frequency value
is displayed

The input
field
is opened

The 1 kHz
digit is to be
changed.

1. Select the desired item with the

arrow keys or the modify knob.
In the left example, the [Frequency]
field is selected.

Item selection

or

. Press the ENTER key to open an

entry field to change the current
value. In this state, you can enter a
value using the numeric keypad.

. Press the left/right arrow keys to

move the cursor to the digit to
change the value.

In the left example, the cursor is
moved to the 1kHz digit.

Moving the cursor

4-12
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4.3 Basic Settings and Operations

4. Increment or decrement the value of
the digit using the up/down arrow keys
or the modify knob.

In the left example, the value is

The value of changed to 2 kHz.
the digit is The change is immediately reflected to
now 2.

the output.

Incrementing/decrementing
the value "
g ) Q

5. Press the ENTER key to close the

input field.
Synclator @ Off The input
field is
Offset +0-000 0 V Fctn Sine closed

mase +0,000 deg

T
=
PE]

i
]
E]

&

=
z
g

5|

ENTER key, the changed value is discarded

If you press the CANCEL key instead of
and the setting before the change is restored.
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b) To change a value with the numeric keypad [0]...[9]

1. Select the desired item with the arrow
keys or the modify knob.
In the left example, the [Frequency]
field is selected.

Amptd 0 ]00
ine The frequency
¥ Offset +
H 0.00 is selected. Item
@ rese +0.000 deg The current selection
= frequency
3] value is
displayed. or

2. Press the numeric keypad to open an
entry field and enter the numeric value.
While inputting numeric values, the left

. L. The input field arrow key serves as the delete key, and
‘ 2008 '3 Is opened and the right arrow key as the zero insert
a value is input g y

orset +(.000 0 W Fetn Sine key.
pase +(). 000 deg

[Graphifbual)'single)

Inputting
values

3. Press the ENTER key or the unit key
(soft-key) to set the input value and
reflect it to the output.

If you press the ENTER key, the value

S — The setting is is set without prefixes such as "k" or
changed, and "m."
the input field '
is closed.

4 ¥ Check

While inputting numeric values, the left arrow key serves as the delete key,
and the right arrow key as the zero insert key.

-

4 ¥ Check J
\

If a setting item is displayed on a soft-key, you can open the input field for that

item by pressing that soft-key.
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4.3 Basic Settings and Operations

4.3.2 To Change Waveforms

Amptd 0-100 0 Vp_p Synclator @ OFf

[Graphfbualfsingle,

oiset +0.000 Q ¥V Fetn  [IEIE B
mase +(),000 deg
wty 50000 0 Y% Extend Off

1. When the FCTN key is pressed, waveforms which

can be selected will lit on the numeric keypad.
Current waveform is flashing.

At the same time, a selection list of waveforms will
open.

. Pressing the Kkey directly below the lighting

waveform will select that waveform and reflect it in
the output. For example, in the image shown to the
left, pressing the [2] key will select the Square wave.
Another method is to choose the selection list with
the arrow keys or modify knob and then press
ENTER to apply the settings.

The waveform is
set to square
wave
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4.3 Basic Settings and Operations

4.3.3 Shortcut Keys for Changing Basic Parameters

The selection list or input field for waveform, frequency, amplitude, DC offset, and oscillation
mode can b@nmediately opened by using the corresponding basic parameter shortcut key.

The frequency input field is

It Hode CONI \ o opened

Freq

1°000.000 000 00 e =

& Offset +0_000 0 V Fein  Sine

The amplitude input field is
opened

<

The DC offset input field is
opened

<

The Oscillation mode entry
field is opened

2:Modulation
* ™ 3:Sweep
4:Burst
Amptd 0- 10 p=p Synclator @ OFf

orrset +0.000 0O V Fetn Square B -

) rase +0,000 deg

Duty 50_000 0 % Extend Off

,w"ﬁraph'}-"DuaI':w".SingIe"-‘_

Mon.kw/
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VA4
4.3.4 Functions of ENTER/CANCEL/UNDO Key
UNDO  TRIG GWcEL  ENTER
A Functions of ENTER key
The ENTER key can be used to perform the following actions.
A Open the input field or selection |list for the
A Set the value input from the numeric keypad.

A Perform the function of the button displayed ¢

A Functions of CANCEL key
The CANCEL key can be used to perform the following cancellations.

A Close an input field or selection |list.

A Discard the value input from the numeric keyp:
A Restore the value changed by using the modify
A Close a setting window or dialog box.

A Functions of UNDO key
The UNDO key can be used to restore the settings changed by using the ENTER key or the modify
knob. This key also can restore the setting change that has been automatically executed as the
result of the user's operation.
When you presthe UNDO key again immediately after the undo operation, the setting before the
undo operation is restored.
Note that undo may not work for some operations.
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4.3.5 Change Display Unit

a) To change the unit prefix (k, m, M, etc.)
Frequency is used as an exampleeh&or amplitude and pulse width, you can use a similar way.

e LT 1. Select frequency and then press the

{1 000.000 000 00 H: ENTER key to open the input field.

The input field
is opened

Jeraphfbualfsingle,

¢ : 2. Press the [Prefix] soft-key to move

oy the cursor to before "Hz".
1 000'0 00 You can also press the right arrow
: Mz |, key to move the cursor to before

= ot +0.000 0 V Fetn Sine Pressing "Hz".
5 [Prefix] moves
the cursor

to before "Hz"

3. You can use the up/down arrow keys or the modify knob to change the unit to MHz, kHz, Hz,
mHz, or uHz. This just changes the display unit and decimal point position, and the setting
value itself does not change.

Changing prefix

or

CH1 CHZ T R

1°000.000 000 00 2
i

5 o +0.000 0 V

11 000.000 000 00 He
_’w@ off
o i \

kHz MHz
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4.3 Basic Settings and Operations

b) Change Vp-p, Vrms, user-defined unit, etc.

Amplitude is used as an example here. For frequency and pulse width, you can use a similar
way.

= P 1. select litud d th the ENTER
40.001 000 000 000 00MHz o eot amplias ane e Proos e
0.100 O Vpp Synclator @ OFf

key to open the input field.

2. Press the [Unit] soft-key to move the cursor to

- "Vp-p".
1 000 000 000 00 H You can also press the right arrow key to move
jAnptd] 0 100 0 Vp—p synclator ® OFf the cursor to "Vp_p"_

Changing unit

3. You can use the up/down keys or the modify
knob to change the units to Vrms, dBV, or a
user-defined unit (in the case of sine wave
and load impedance Hi-Z). This just changes
the display unit and numeric value, but the
output value itself does not change.

or

0.001 000 000 000 00MHz
synclator @ OFf

£0.001 000 000 000 00mHz
Synclator ® OFf

Fctn Sine

Vrms display dBV display

Also refer to the followings:

A Changing thdamdFrReQ8RAR2T Y, cycl e
Changi ng t he -pavpi Vring, dBch,edBW nk P4-38.V p
Changing the pWwHl46e wi dth and duty
S et t-defingd units el P.12-2.

o Do o
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4.3.6 CH1/CH2 Switching Key and Active Channel (WF1968 Only)

Each time the CH1/CH2 switching key is pressed, the channel to be
setis switchedalternately
This key is disabled on the setting screens that are not dependent o

channel.
The channethat is to be set is called the "active chanmelthis
product. In the burst oscillation and other modes, the TG

. . . . . CH1/CH2
works for the channel whose display is active. Active settings are switching key

saved even when moving to setting screens that are not dependent on
the channel.

CH1 active CH2 active
(CHL1 is the Setting target) (CH2 is the Setting target)

) Mode CONT
Hl rea 1 000. 000 000 00 Hz Frea 1 000000 000 00 Hz Synclator (ff
{| ameta 0.100 0 Vp—p [B0EG] g Synclator @ Off
offset +0.000 0 V Fctn Sine
Phase +0.000 deg

Fctn Sine

e GONT dl == 1 000. 000 000 00 Hz

o ‘1 000000 000 00 Hz Synclator Qff | Amptd 0.100 0 Vp—p S| [FgiEE  Synclator @ OFF
mptd 0.100 0 Vp-p | offset 40.000 0 V Fetn  Sine

&) offset +0.000 0 ¥ Fctn Sine : phase +0.000 deg

5| Phase +0.000 deg A

£1'000.000 000 00 Hz 11000.000 000 00 hz

anta 0,100 0 Vp—p Synclator ® OFf aeia 0,100 O Vp—p Synclator @ OFf
2 orreet +0.000 0 V Fetn Sine orset +0.000 Q ¥V Fetn Sine
mase +(.000 deg

[Graphfbualfsingle

The current active channel is
displayed at the top left corner of
the Oscillator screen
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4.3.7 Operations Available on Utility

a) Displaying the Utility menu

When the MENU key is pressed, the top
menu opens. Then, select Utility. This

1:=0scillator

2:Sequence Synclator ® OFf
3:ARB Edit -
4~ 1Y X opens the Utilitymenu
b:Store Settings

B:Recall Settings

o
2
&

L
i
]

2

=
o
g

5|

b) Utility menu

Initialization External 10MHz frequency
reference ON/OFF
External addition [;fl tilit E | 10MH
setting gl —— xternal z
Phase synchronization = ‘|m 1:Exec I | Ext Reference @ Disable fsrtz?:%?scglgifemnce
operauocr; . H“ Ext Add Z2:5etup 10MHz Ref In Invalid
User-defined unit — Frequency reference
settings 10MHz Ref Out ®Disable

.l | output ON/OFF
Output and Sequence ‘ User Unit 4:Setup Display Setup

REMOTE I/E select .‘I Power-0n State 5:Setup

hh]dify Direction Setup i
Modify direction settin
System Information .‘| Remote 6:Setup |m Setup Y 9

: = L Sound ON/OFF
Channel mode Settings .‘| Information T:View Exec |
( y) .I Channel Mode  8:Indep Parameter Copy Self-Diagnosis

Copying parameters
—Next between channels
) (WF1968 only)

2-channel identical
setting ON/OFF
(WF1968 only)

A Initialization [Reset]
Performs a reset of the settings. Restotting settings to the initial state will turn off the
output for continuous oscillation, sine wavdHz, and 0.1Vpp/open. F P4-23

A External Addition Settings [ExtAdd]
Sets the external addition gafwailable settings areff) 0.4x, 2x, and 10x.
F P4-42

APhase Synchronization Operation [ Sync]
Handles the synchronization between multiple units when they are connected together and
synchronization between channels on the WF1968.P8-6, P9-4

A User Defined Unit Settings [User Unit]
Sets the user defined units. P12-3

A Output and Sequence atweron [PowerOn State]
Determines the output on/off settingghen the power is turned on and the automatic
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4.3 Basic Settings and Operations

VAT & 4

sequence start on/off settings for when the power is restored after being ¢utRAt24
A REMOTE I/Fselect{Remote]
Selects GPIB and USB and set the GPIB address. Also digpley$SB ID. F P13-2
A Systeminformation [Information]
Displays the firmware version and last modified datg. P.13-3
A Channel Mode Settings [Channel Mode](WF1968 only)
Sets the type of operairmode when 2 channels are linked. Options include Indepefdent
P8-7, 2 phaseF P8-7, Constant frequency differende P8-9, Constant frequency ratib
P8-11, Differential output F P8-13, Differential output 2= P8-14
A 2 Channelsdentical settingDN/OFF[Both](WF1968 only)
Sets whether the same settings are applied to botinela F P.8-5
Use the arrow keys or modify knob to select the item and press ENTER to set or change each
item.
A External 10MHz Frequency Refereno®l/OFF[Ext Reference]
Sets permitted or forbidden for the external 10MHzérency referencd= P10-4
A External 10MHz Frequency Refererstate didplay10MHz Ref In]
Displays whether the external 10MHz frequency reference signal is valid or not.
F P10-4
A Frequency Refereee OutputON/OFHA10MHz Ref Out]
Switches the 10MHz reference output terminal on oiFofP. 9-4
A Color and brightnesgisplay]
Sets the display backlighting. P.13-2
A Modify Direction Settings Modify Direction]
Sets the direction of movement when the modify knob is turReB. 13-2
A SoundON/OFF[Sound]
Sets the operation sourid. P.13-3
A Self Diagnostic [Self Check]
Performs an internatatus check P.13-3
A Copy Parameters Between Channels [Parameter Copy](WF1968 only)
Copies the settings between channgElsP.8-3

Each item can also be set or changed by pressing the comcksg number [0]...[9] on the
numeric keypad. Use the Next s&iy to switch between the item numbers on the left and
right hand side.
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4.3.8 To Restore Initial Settings

Restore the iial settings from the Utility

Restoring the settings to the initiahst will turn off the output for continuous oscillation, sine wave,
1kHz, and 0.1Vgp/open.

For a list of the initial settings refer 6 P.16-2.

_ 1. When you press the MENU key, the top menu is
1=0scillator displayed. Select [UTILITY] and press ENTER key.

2:Sequence & T

32 ARB Edit prcletor @01 Utility screen opens.
LRt lity] :

5z Store Settings

BzRecall Settings

- _ Il 2. Select [Reset] and then press the ENTER key.
Bt add = Tnvalid This initializes the settings.

¢ Sync 3:Exec
user init [ 4:Setup | Display
Power-On State H:Setup Modify Direction
Remote ’W Sound

Information TiView Self Check
Channel Mode  8zIndep Parameter Copy Se|6Ct [Reset] and press

Both @ 9:0ff ENTER.

4.3.9 Output On/Off

a) Key Operation
Switches the waveform output on/off when pressed (WF1967 has
an OUTPUT key, WF1968 has CH1 and CH2 Rey$ie "ON"
lamp above the key will lit when the output is turned on.

ON Output on/off key
—

The output ter minal is released when the output

turned on. The synchronization/sub output is always on regardless of the waveform output on/off
settings. The on/off setting for the waveform output uses a meaiawitch. This causes

chattering to occur when the waveform output is switched on or off. Plisasine trigger

burst or gate oscillation functiomhen connecting to equipment which might malfunction due to
chatteringF P4-93
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b) Power-on settings
Specifies the waveform output on/off stated/or sequence statghen the power is turned on.
The following are the 3 available.
1 Off[Off]
Output isalways off.
Oscillator mode(not sequence mode).
9 On[OnN]
Output is dwayson.
Sequence mode.
9 Return to previous settings[Last State]
This operation depends on how the power was previously shut off.
If the power was turned off using the power switch on the front panel
Y The settings betfoffarerestored previ ous power
If the power was turned off by disconnecting the power supply
Y T loutputwill remain off.
Oscillatormode ot sequence mode).
This is the case when you collectively turn on/off the power supply for this product and other
devices whictare mounted in a rack.
Sdect the setting on the Utility

1. When you press the MENU key, the top menu is
1:0scillator displayed. Then, press the [UTILITY] soft-key.

2:Sequence Synclator @ 0ff Utility menu opens.
3:ARB Edit

gutility] d
5z Store Settings
B:Recall Settings

— 2. Select [Power-On State] and then press the

Reset 1:kxec Ext Reference @Disable
Ext Add [ 2:Setup |  10MHz Ref In Invalid ENTER key
¢sync [ 3ifxec | 1MHzRefout  ®Disable
User Unit [ 4:zSetup | Display [ Setup |

S In the Utility screen,
Power-On State B — D

= Select [Power-On State]
Remote 6:Setup Sound Setup and then press the ENTER

Information 7:View Self Check Exec key
Channel Mode ~ 8:Indep Parameter Copy Setup

Both ® 9:0ff

Utility

Resct (EETNE IO 3. When the Power-On State window opens, select

A e T el the desired output setting and press the ENTER
vnc . ort @ Disable
User Unit RS =0Tt Setup key' . . . .
Power-0n St ‘;‘2 ot o [ Sefw | The selection list of the output settings conditions
equence -] - . .y
Romats Zlast State Setup is opened, so select the desired condition and

Information Cancel 0K Exec
Channel Mode  8:Indep Parameter Copy Setup
Both

then press the ENTER key.
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T et [ TEwec | FEstheforonce  @Disable 4. When the power-on output setting is completed,
e T P E— Invalid select [OK], and then press the ENTER key. The
e | o on % change of the power-on output setting is applied,

Power—on Sta|  O12 Outeut - OFF [ Sew and the window is closed.

Remate Seawence  lastState |\ e, When you do not want to apply the change of the
wfornation| [ et ] Brco power-on output setting, select [Cancel] and

Channel Mode  8:Indep Parameter Copy Setup preSS the ENTER key, or preSS the CANCEL key

Both
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4.4 Setting for Main Items

4.4  Setting for Main Items

This section describes how to set the main itémas are set in the Oscillator

When you press the MENU key while another screen is displayed, the Top menu is displayed. Select
[Oscillator].

We explain by using the téxlisplay screen (thannel display) in the continuous oscillation mode as

an example. There are two settings pages and the main settings can be found on the first page.

4.4.1 Text Display Screen in Continuous Oscillation Mode

The screen to set the basic outpuatveforms.

Oscillation Mode
Channel mode t Waveform
Freq

(WF1968 only) Frequency

Amplitude Polarity and amplitude
DC Offset range of waveform
Phase (Additional selection

buttons may be
displayed, depending

Waveform on the waveforms.)

specific

parameters
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VA4
4.4.2 To Set Oscillation Mode
MODE key
[T:Continuouc] 1. Press the MODE key or use the arrow keys and
&1 000, O§ Fodulation modify knob to select the MODE item. Pressing
4:Burst ) the ENTER key will open the oscillation mode
Amptd 0_ ] 0 Synclator @ Off . .
selection list.
’;l; Offset +0_000 ] V Fetn Square HE
E" Phase +0_000 (] '
:5:;:- Extend Off
Current

Oscillation mode list

. Press the MODE key or use the arrow keys and modify knob to select the MODE item.

Pressing the ENTER key will open the oscillation mode selection list.

Select the desired oscillation mode from the selection list and press the ENTER key to
reflect it in the output. You can also enter the number.

The mode can also be entered via the number with just the [Mode] field selected (selection
list not opened).
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4.4.3 To Set Waveforms

1. Pressing the FCTN key or using the arrow keys and
modify knob to select [Fctn] will cause the selectable
waveforms above the numeric keypad to light.

At the same time, a selection list of waveforms will
open.
[Fctn] is displayed at first page.

2. Press the number key corresponding
to the desired waveform or use the
arrow keys and modify knob to select
the waveform and press the ENTER
key.

When you set the waveform as arbitrary wave, the arbitrary waveform stored in the main unit is
selectedF P4-53

4.4.4 To Set Frequency

1. Press the FREQ key to open the input field of

41 000.000 000 00 H: Frequency. Or, select the [Frequency] field and
1 00._000 000 00 Hz |40 then press the ENTER key.
‘ [Frequency] is displayed at first page.
p Fetn Sine If [Period] is displayed, press the FREQ key

again or press the soft-key [Freq]. The display
switches to the frequency display.

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately
reflected to the output. Or use the numeric keypad to enter the value.

Press the ENTER key or the unit key (soft-key) ([uHz], [mHZz], [Hz], [kHz], or [MHZz]) to set
the input value and reflect it to the output. When the ENTER key is used, Hz is set as the
unit.
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4.45 To Set Period

Period can be set instead of Frequency.
The following two methods are available to change from the frequency display to the period display:
1 Use the soft-key [Freq] / [Period]
The input field of Frequency opens. When tlherent Frequency is displayed, the skdly
[Period] is displayedPress thesoft-key [Period]to open the period input fieland changes
displayfrom [Frequency] to [Period]The softkey [Period] changes to [Freq].
1 Press the FREQ key again
When the shadcut-key FREQ is pressed twice without opening the input field of Frequency, the
input field is opened.
While the input field of Frequency or Period is opened, the display switches between Frequency
and Period when the FREQ key is pressed.

. When the input field of Period appears, set in the
g same way as the one for Frequency. When a
—,ﬁwa;qwmm Uil number is entered by using the numeric keypad, the
£ ot +0.000 0 V Fein Sine unit key for period setting is displayed on the
mase +0.000 deg soft-key. When changed to the period display, the
displayed is changed as follows.

Item Name: Frequency Y Period
Unit display: Hz Y s
Soft-keys: Period Y Freq
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VA4
4.4.6 To Set Phase
a) Setting procedure
: 1. Select the [Phase] field and then press the
1 000 000 000 00 ENTER key to open the phase input field.
wia 0.100 0 Vp-p Smelator @ 0ff [Phase] is displayed at first page.
% orset +0.000 Q V Fetn Sine
;| = +0.000 deg 2. Select the digit to be changed by using the right or
H +5.000 deg _ left arrow key, and then use the up or down arrow

key or the modify knob to increment the value. The
change is immediately reflected to the output.

Or use the numeric keypad to enter the value. Press the ENTER key or the unit key
(soft-key) ([deq]) to set the input value. When the ENTER key is used, deg is set as the unit.

b) Items that can be changed in the phase setting
The following items can be changed in the phase setting.
A The phase difference between the reference phase synchronous output in the
Synchronization/Sub-output and waveform output can be changed.
The following figure shows

an example of a phase setting
of +90 degree. At this time,
the zero relative position of

Phase setting: +90 degrees

Waveform output

/

waveform output precedes 90 Zero phase
.. position of the
degrees from the rising waveform

position of the reference o
Synchronization/Sub-output

phase synchronous output. (Reference phase
synchronization output)

1
[ — |

1
90 degrees

A The oscillation start/stop phase is changed in burst Oscillation or gated sweep.

The following figure shows an
Phase setting: +30 degrees

\ Oscillation stops at

+30 degrees

example of the burst oscillation at th

oscillation start/stop position of +30 /

degrees. At this time, the oscillation
Oscillation starts at

starts at a +30 degree position, and +30 degrees

also stog at a +30 degree position.
Burst OscillationF P4-88, Gated
SweepF P4-76.
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VAT & 4

A The phase difference between channels can be changed in synchronous oscillation

and 2 phase oscillation (WF1968 only)
The difference between the phase
settingsof each channel is the phase
difference between the channels. CH1 waveform /
When [Phase setting of CHflinus output
Phase setting of CH2] is negative, the

waveform of CH2 precedes the

waveform of CH1 as shown in the -

following figure. waveform

For Synchronous Oscillation and 2
Phase Oscillation see CH1 phase setting-

CH2 phase setting
F P8-6, P8-7

A Phase Difference Between Main and Sub Output Can be Changed (Modulation is off
or when using External Modulation)

The difference in phase settings between the main and sub wagdfemomes the phase

difference between the outputs.  The mutual relationship is the same as explained in the

previous section. For Sub Waveform Phase Setting& sed-51
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4.4.7 To Set the Synclator Function

. - Select [Synclator] and press the ENTER key
E 10 000 000.21 8 540 31 Hz to turn the Synclator function on or off.
Frequency of waveform output and external
signal added to TRIG IN will synchronize
when the Synclator function is on.
In this case, the phase difference between the
added external signal and the output signal
can be freely adjusted in the [Phase] settings.

wan +3.000 V Synclator @ On
we +0.000 0 V Fctn Square HE

mase +1 234.567 deg

wy 50.000 0 % Extend Off

Phase Duty

5
=4
£
L
[®
E
&
=
[=3
£

¥ Check
It is not the case that if the phase setting is 0° that the phase difference between the
added external signal and the output signal will be 0°.

The [Freq] item cannot be changed when the Synclator function is turned on and the current oscillator
frequency will be displayed. Synchroniizm is possible across a range from 20Hz to 10MHz. Loss

of synchronization can be checked by the [UnLock] status area in the upper right hand corner of the
screen.

This function cannot be used in sweep mode, the FM/FSK/PSK modulation mode, or burstioscill
modes other than auto burst mode.

In the WF1968, the external trigger input of channel 1 may be used to act as the synchronization
source for channel Set the Synclator synchronization source [SyncSrc] on page 2 (page 3 when
using auto burst) to eh[Ch1] instead of [Ext].
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4.4.8To Set Amplitude

a) Setting procedure

1. Press the shortcut-key AMPTD to open
the amplitude input field. Or select the
_ Amplitude [Amplitude] field and then press the
Fctn Sine input field ENTER key
[Amplitude] is displayed at the first page.
If [High] is displayed in the [Amplitude]
field, press the AMPTD key again.

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately
reflected to the output.

Or use the numeric keypad to enter the value.
Press the ENTER key or the unit key (soft-key) to set the input value and reflect it to the
output.

b) To change units (Vp-p, Vpk, Vrms, dBV, dBm, User-defined unit)
1. When the input field of Amplitude opens,

&1 000.000 000 00 H: press the soft-key [Unit] to move the

cursor to the unit position at the right
0.100 0 Vpp sonclator @ 0ff [N P 9

cursor to the end. ) )
unit position. 2. The unit can be changed by using the

up or down arrow key/modify knob. Only
the display unit is changed without
changing the actual output value.

c) Available units differ depending on the waveform.
Vp-p, Vpk, Vrms, dBV, dBm, and uselefined units can be used as the units for amplitude.
However, the waveforms to which the units can be applied are restricted as follows (DC is
excluded from amplitude settings).

Unit Applied wavebrm

Vp-p Standard waveforms with amplitude rage of +FS and arbitrary waveform

Vpk Standard waveforms with amplitude rage of 0/+HF%/0 and arbitrary
waveforms

Vrms Sine wave and noise

dBvV Noise of sine wave.
1Vrms shall be 0dBV.

dBm Sine wave andaise.
The voltage that is 1mW at the specified load impedance shall be 0dBm
For example, when the | oad i mped:]i
0dBm=223. 6mVrms/ 50q.
It is not available when the load impedance is set a&.Hi

Userdefined | All waveforms.

Unit For userdefined units,F P12-2
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d) Restriction on AC + DC
The maximum total value of AC amplitude and DC offset is restricted to +10V/open (110MHz or
less) or £2V /open.
For example, when the AC amplitude is 5@fopen, DC offset is rastted to the range from
-7.5V/open to +7.5V/openWhen the frequency is 110MHz or less)
The maximum value also differs depending on the range setting of output voltage or Ext Add
setting.
F P4-40, P4-43
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449 To Set DC Offset

a) Setting procedure

1. Press the shortcut-key OFFSET to open
the DC offset input field. Or select the
[Offset] field and then press the ENTER

:?]Cuct’ffi‘fé key to open the DC offset input field.
P [Offset] is displayed at the top left on the
first page.

[Low] is displayed in the [Offset] field. If
the low level instead of DC offset is
displayed, press the OFFSET key again.

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately

reflected to the output.
Or use the numeric keypad to enter the value. Press the ENTER key or the unit key
(soft-key) to set the input value and reflect it to the output.

b) Restriction on AC + DC
The maximum total value of AC amplitude and DC offset is restricted to +10V/dd&MHz or
less) or £2V /open.
For example, when the AC amplitude is 5@fopen, DC offset is restricted to the range from
-7.5V/open to +7.5V/open(When the frequency is 110MHz or less)
The maximum value also differs depending on the range setting of output voltage or Ext Add
setting.
F P4-40, P4-43
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4.4.10To Set Output Level with High/Low Level

The output level can be set with the top end value (high level) and the bottom end value (low level) of
a waveform instead of amplitude and DC offset.

a) To change Amplitude/DC offset display to High/Low display

There are the following three methods to change the amplitude/DC offset display to high/low

display:

1 To change to the high/low display by using the soft-key [High] / [Low]
Whenthe input field é Amplitude or DC offset openghe softkey [High] or [Low] is
displayed. When this soekey is pressed, the input field of high level or low level opens, and
the display is changed from [Amplitude], [Offset] to [High], [Low] respectively.
The softkey [High], [Low] changes to [Ampl], [Offset] respectiveM¢hen the sofkey
[Ampl], [Offset] is pressed, then the input field of Amplitude or DC offset is opened.

1 Press the AMPTD key twice to change to the High/Low display
When the shortcdkey AMPTD is pressed twice without opening the input field of
Amplitude, the input field of High level is opened. While the input field of high level is open,
the display is swithed between the amplitude/DC offset as the AMPTD key is pressed.

1 Press the OFFSET key twice to change to the High/Low display
When the shortcukey OFFSET is pressed twice without opening the input field of DC
offset, the input field of Low level is opened. While the input field of low level is open, the
display is svitched between the amplitude/DC offset as the OFFSET key is pressed.

Fctn Sine Fctn Sine

High level input field Low level input field

When the input field of high level or low level is open, the settings are made in the same way as
for DC offset. When a numeric value is entered by using the numeric kethygaanit key for
high level/low level setting is displayed on the skdty.
When changing to the high level/low level display, the display is changed as follows.
Item NameAmplitude Y High, OffsetY Low
Unit display:Vp-p, Vpk, Vrms, dBV, dBm,V Y V
Soft-keys:High Y Ampl, Low Y Offset
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b) Restriction on AC + DC
Depending on the oscillation frequency, high level and low level are restricted to a rad@® of
to +10V/open(110MHz or les) or-2V to +2V/open.
The maximum range also differs depending on the range setting of output voltage or Ext Add
setting.
F P4-40, P4-43
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4.4.11To Set Waveform Polarity and Amplitude Range
a) Setting procedure
1. Selecting the Polarity/Amplitude Range icon to

the right of the waveform name display will
show the current polarity and amplitude range

117000.000 000 00 k.

setd 0,100 O Vp—p Synclator ® Off

settings.
ot +(0.000 0 V Fota g Press the ENTER key to open the selection list
maso +0.000 deg o for the polarity/amplitude range.

[Graphjbuallsingle);

2. Select the desired polarity and amplitude range
from the selection list and press the ENTER
key to reflect it in the output.

You can also enter the number of the desired
polarity and amplitude range displayed in the
list on the numeric keypad to reflect it in the
output.

Selection list (soft-key)

b) What are polarity and amplitude range
You can reverse the polarity or change the amplitude range to giolggty for each waveform.
The following figure shows the cases with sine waves:

Amplitude
Polarity
-FS/0 + FS 0/+FS
+FS
Normal
[Norm]
Inverted
[Inv]

"Reverse" only reversesveaveform without changing the sign of output DC offset.

¥ Check
The polarity and amplitude range setting are separate settings for
each waveform.
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c) How to determine amplitude range

Waveform is changed as follows when Amplitude is changed.
Pay attention how the waveform changes asAtmplitude is changed, and decide the amplitude

range.
By default, waveforms which oscillate to both polarities are set to £ FS while unipolar

waveforms are set to 0O/+FS.

A

When the amplitude is changed, the amplitude of the waveform changes
to positive ad negative symmetrigased on the DC offset position.

A

Example with sine wave and an amplitude range of + FS

Amplitude

Example with a Gaussian pulse and an amplitude range of 0/+FS

When the amplitude is changed, only fesitive peakof waveform Amplitude

will change in reference to the DC offset positidhe amplitude will
change in reference to the waveform's base.

change

The amplitude will change in reference to the top of the waveform - —---—----=
when the amplitude range is setEsS/0. DC Offset
(including the Gaussian pulse and variable parameter waveforms) o | __

d) Restriction by amplitude range

A
A

Whenthe amplitude range i$-S/0 or 0/+FS, the maximum amplitude is half of + FS.

When the amplitude range iBS/0 or 0/+FS, it is equivalent to use only the upper or lower
half of the waveform memory. Therefore, the amplitude resolution power decreasbi by 1
compared with + FS.

The amplitude range for = FS is set as-p,por set as Vpk forFS/0 or 0/+FS. Both are the
nominal size of peak tpeak of waveform.
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4.4.12How to Use Auto Range/Range Hold for Output Voltage

Auto-range is selected by default. The opiimrange is automatically selected according to the
amplitude and DC offset (including high/low level settings) settings. When the range is changed, a
transitional voltage is generated. Therefore, it is controlled so as not to be an excessive voltage.

If the transitional voltage generated on range switching is undesirable, you can fix the range.
However, amplitude precision and waveform fineness decrease as the amplitude is reduced with the
range fixed.

a) Setting procedure

1. When the range field is selected, the
current range is displayed. It is

3 1 000 000 000 00 Hz expressed as a combination of the

. When i tput voltage [Vp-p] and

Amptd 0 100 0 V -- Synclator @ Off : maXImum ou p g p p

P e selecting the the amplitude attenuator.
5 orrset +0.000 0 ¥ rctn Sine B range field, the .
H ) current range When the ENTER key is pressed, the
g = +0.000 deg is displayed. selection list for range processing is
B opened.

2. When [AUTO] is selected, it is set to
Auto range. Selecting [HOLD] fixes
the range at that time.

Select the desired range processing,
arset 0,000 0 V iliold and then press the ENTER key.

mase +0,000 deg

Selection list

el
=l
|
L
"
S
=
=
|
"
2
acl

b) Maximum values of Amplitude/DC offset for fixed range
When a range is fixed, the maximum values of amplitude and DC offset, ardiéxgainis
fixed as shown in the following table.

(Maxiiirr]r?iutput xg;il?:lf drz DCM(;fiset Max'i?nCqun?S/aIw External Add gain
v.oltage VP-p, (at no load) (at no load) (at no load) (Rated +1V)
Amplitude attenuator)

20V, 0dB 20Vp-p +10V +10V x10 or Off
20V, -10dB 6.325Vpp 10V +10V x10 or Off
20V, -20dB 2Vp-p 10V +10V x10 or Off
20V, -30dB 0.6325Vpp +10V +10V x10 or Off

4V, 0dB 4Vp-p 2V 2V x2 or Off

4V, -10dB 1.265Vpp +2V +2V x2 or Off

4V, -20dB 0.4Vpp 2V 2V x2 or Off

4V, -30dB 0.1265Vpp +2V +2V x2 or Off
0.8V, 0dB 0.8Vp-p +0.4V +0.4V x0.4 or Off
0.8V,-10dB 0.253Vpp +0.4V +0.4V x0.4 or Off
0.8V, -20dB 0.08Vpp +0.4V +0.4V x0.4 or Off
0.8V, -30dB 0.0253Vpp +0.4V 0.4V x0.4 or Off
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4.4.13To Set Load Impedance

By matching thesetting value of the load impedance to an actual loading condition, the amplitude

and the DC offset (including the setting according to high level and low level) can be set with the
voltage that appears to the load end.

The value of the load impedancedare s et t o -1a0 krog,n gSeZ opldwenkrgiithe

setting value of load impedance is changed, only the amplitude setting value and DC offset displayed
value are changed. The output voltage when the load is opened does not change.

a) Setting procedure

1. When the load impedance field at the right of the
range field is selected and the ENTER key is
pressed, the selection list is displayed.

2. Select the desired load impedance condition, and
then press the corresponding soft-key. When
[Vari] is selected, the load impedance can be set.
In this case, the input field of load impedance
value is displayed to the right of the load
impedance field.

If nothing is changed, press the CANCEL key.

Input filed of load
impedance is displayed

b) Conversion formula
Converted by the following formula:
Load Inpedance Setting Valu®load(q)
Output voltage when load is openadbpen
Output voltage setting value (load end voltagdhad

Vload = __Rload Vopen
50+ Rload
¥ Check
N Out put i mpedance is a constant 50q.

N Neither the output impedance error nor the output voltage error is corrected.
The precision specification of the output voltage is the value when no load.
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4.4.14To Add External Signal

It is possible to output by adding an extak signal to a waveform output

a) To Connect addition signal
Connect an addition signal to the external modulation/addition input (MOD/ADD IN) BNC
terminal on the front panel of the WF1967 or on the rear panel of the WF1968.

WF1967 WF1968
I} i
onrF 200M4z MULTIFUNCTION GENERATOR WF 1967
FREQ] i T o ) A WARN NG @ @
© Y : C\ N
~ n ~ ; WMUST
) SrEReE il
ooz J-0 @
O .
: © =
I = l WAVE FACTORY
| =

Addition signal CH1 addition signal ~ CH2 addition signal

For the input characteristi€, P3-10.

This BNC terminal is insulated from the chassis, and the same ground electrical potential as the

waveform output of the identical channel. For the floating ground conneétid®3-18

b) To activate an addition signal
Ext Add is set in the Utility

1. When the MENU key is pressed, the
top menu opens. Then, press the
1zOscillator soft-key corresponding to [UTILITY].

2:Sequence nclator @ H ih
3 Sequen Synclator @ Off This opens the Utility.
orset +(), () ((EITHIRRL] :

T otore settings
Phase +00 6:Recall Settings

[z
-4
g
LU
i
]
5
=l
£
&
5|

Uility 2. On the Utility screen, select the [Ext

Reset 1:Exec Ext Reference @Disable 1
- o - Add] field and then press the Enter

@ Sync 3:Exec N ®Dizable key
User Unit 4:Setup Display

Power-On State 5zSetup Modify Direction 5
Remote [ bBisetup | Sound On the Utility screen,
Information ’w Self Check select [EXt Add] and then
Channel Mode  8:Indep Parameter Copy press the ENTER key
Both ® 9:0ff
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VA4
External
addition
Uilit setting window . )
et [ TExcc | ExtReforence  @Di is opened 3. When the external addition settings
txthad [ 2Belup ] 10z ef In i window opens, select the desired
Bome AT @Disable output setting and press the ENTER

User Unit CH1 Exct Add [0 1 Setup
Power-On State CH? Ext Add

key.
When the selection list opens, select
: Set the external ~ the desired setting and then press the
SRRl =cdiion seting.  ENTER key. [x0.4][x2][x10] represents
- the addition gain.

Remote U
Cancel

Information

. (BB b feteremes @Disable 4. When the external addition setting is
Ext Add Z:Setup 10MHz Ref In Invalid completed, select [OK], and then
@ Syme ®Disable press the ENTER key. The change in
) “O:S: | o K2 selup the external addition setting is applied.
temote oiha 2 When you do not want to apply the
tormation | _—cee | I — Select [OK] and change, select [Cancel] and press the
Channel oo B_flgfig:f then press the ~ ENTER key, or press the CANCEL
o e ENTER key. key.

power switch

c) If the desired external addition condition cannot be selected
A External addition cannot be ON (set as x0.4, x2, x10)

An external modulation is used.

To use the external additi, change the modulation source to Internal.

The external addition input terminal is sharing with the external modulation input terminal.
Therefore, when External is specified as a modulation source for modulated oscillation except
FSK and PSK, the exteshaddition cannot be used. The external addition setting at this time is
always becomes [Off].

Similarly, when an external addition is used, the external modulation cannot be used (excluding
FSK and PSK).

A External addition gain cannot be set as the desired value

The gain of the external addition is decided by the output voltage range.

To setthe external addition gain by a factor of 0.4, set the amplitude and the DC offset setting so
that the output voltage range is 0.8V.

To setthe external addition gaioy a factor of 2, set the amplitude and the DC offset setting so
that the output voltage range is 4V.

To setthe external addition gain by a factor of 10, set the amplitude and the DC offset setting so
that the output voltage range is 20V.

Because the exteal addition adds to the final stage of a waveform outpuP(l-4), the

addition gain is related to the output voltage range. It is fixed.@when the maximum output
voltage of the range is 20V, fixed ¥@ for 4V, fixed tox0.4 for 0.8V, and other addition gains
cannot be selected.

Oppostely, when the external addition is used, the maximum output voltage of the range is fixed
by the addition gain. Especially, note that the fineness of the amplitude precision and the
waveform might decrease when the amplitude is reduced because idisdi8V range when

the addition gain ix10.
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4.4.15To Set Duty of Square Wave

The waveform is assumed to be set as square wave [Square]. For how to set the w&vdidranb.
The setting unit for duty is % only, and it is not possible to set or display with time.

a) How to set the duty

1. When the [Duty] field is selected and the
ENTER key is pressed, the duty input

Amptd 0- ]00 0 Vp_p Synclator @ Off fleld Opens .

wet +0.000 0 V Fetn Sauare I [Duty] is displayed on the first page.
58.000 0 % buty
20.000 0 % — |Fnlgllg

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately
reflected to the output.

Or use the numeric keypad to enter the value. Press the ENTER key or the unit key
(soft-key) [%] to set the input value and reflect it to the output. Even if the ENTER key is
used, the output is set with %.

b) How to switch duty variable range
Normally, it should be used with Of§fandard range).

1. When the [Extend] field is selected and the
ENTER key is pressed, the selection list for duty
aetd 0,100 O Vp-p Synclator ® Off variable range enhancement On/Off opens.
2 omeat +0.000 0 V Fotn Squarc L [Extend] is displayed on the first page.

8 mese +0.000 deg
& o~ 50.000 0 %

Selection list (soft-key)

2. Set and reflected in the output, when the desired condition is selected, and the
corresponding soft-key is pressed.
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c) Difference between standard and enhanced duty variable range

Variable range

Features

Standard

Setting range: 0.0100% 99.9900%

A Duty can be changed within the range where jitter is low had t
pulse does not disappear.

A The setting range of the duty narrows as the frequency rises.

A The duty is fixed at 50%t 70MHz.

Enhanced

Setting range: 0.0000% 100.0000% (independent of frequency)

A There is jitter of700ps rms or lower typ., and thduty can be
always changed from 0% to 100%.

A The pulse might sometimes disappear when the pulse width of th
high level or the low level is narrower than that of 2.4ns. Howeve|
it becomes equal to the specified duty on average.

A When 0% is set, the waform is fixed to the low leveland when
100% is set, the waterm is fixed to the higlevel. The pulse is
not output in either case.

A When the oscillation frequency is an integer ratio compared to
420MHz, the edge time will become indeterminate by
appioximately 2.3ns. Under other conditions, it will be the
specified duty "on average".

d) Restriction of duty and frequency when duty variable range is standard

The setting range of the duty is limited by the frequency within the following ranges:

FrequencyHz)/1400000 ~ Duty (%) '~ 100- Frequency (Hz)/400000

For exanple, the variable range at 14MHz is limited to the range from 10% to 90%.

If the abovementioned restriction is not filled by setting the frequency, the duty is adjusted.

¥ Check

When the duty variable range is enhanced, the frequency might become

lower than the setting, because the pulse may disappear depending on the

setting. Do not use it for the usage in which the frequency should be kept

constant.
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4.4.16 To Set Pulse Width and Rising/Falling Time of Pulse Wave

The waveform is ssumed to be set as pulse wave [PuBet.how to set the waveforri, P4-15.
The pulse width can be set with either time or duty.
The rising time and the falling time can be set with time only.

a) How To Set Pulse Width time

a

5| frea 1. When the [Width] field is selected and the
1.000.000 000 00 H ENTER key is pressed, the input field for
weta 0,100 0 Vp_p Synclator ® OFf pulse width opens.

2 et +0.000 0V retn Pulse B [Width] is displayed on the first page.

If [Duty] is displayed in the [Width] field,
press the soft-key [Width] while the input
field of the duty is open. It is switched to the

Pulse width time pulse width time display.
input field

e lps

Ed500ps

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately
reflected to the output.

Or use the numeric keypad to enter the value. Press the ENTER key or the unit key

(soft-key) to set the input value and reflect it to the output. When the ENTER key is pressed,
fBOis set as the unit.

b) How to set pulse width duty

[ i 1. When the [Duty] field is selected and the
&1 000.000 000 00 H- ENTER key is pressed, the input field of

" _ Sl © pulse width duty opens.
vt 0.100 0 Vorp e 001 [Duty] is displayed on the first page.
If [Width] is displayed in the [Duty] field,

“é orrset +0,000 Q0 V Fctn Ramp

58.00 % e press the soft-key [Duty] while the duty input
0.00 %= _ field is open. It is switched to the pulse width
duty display.

Pulse width
Duty input field

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately
reflected to the output.

Or use the numeric keypad to enter the value. Press the ENTER key or the unit key
(soft-key) to set the input value and reflect it to the output. When the ENTER key is
pressed, % is set as the unit.
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c) To toggle pulse width time and pulse width duty

1 Pulse width time kK Pulse width duty
The input field of pulse width time opens. When the current pulse width time is displayed,
the softkey [Duty] is displayed. Press the key opens the input field of Pulse width duty, and
the display changes from [Widtlkd [Duty]. The softkey [Duty] changes to [Width].

1 Pul se width duty Y Pulse width ti me
The input field of pulse width duty opens. When the current pulse width duty is displayed,
the softkey [Width] is displayed. Press the key opens the input fieldutfePwidth time,
and the display changes from [Duty] to [Width]. The dadly [Width] changes to [Duty].

d) Difference between pulse width time setting and duty setting
The following different actions occur, depending on whether to set the pulse widttimétior

duty.
Set the pulse width wit time Set the pulse width with duty
The pulse width time is The pulse width duty is
constant even if the constant even if the
frequency is changed frequency is changed

e) How to set leading/falling time
Theleadingtime [LE] and thetrailing time [TE] can be set with time only.

1. To set the leading time, select the [LE]
field, and then press the ENTER key.
The input field of leading time opens.
To set the trailing time, select the [TE]
field, and then press the ENTER key.

Amptd 0-]00 0 Vp—p Synclator @ Off

2 orrset +0.000 0 ¥ Fetn Pulse EE

mase +(,000 deg 1ps N The input field of trailing time opens.
& .. 50.0000 % i tTirfT?g'i”ngput [LE][TE] is displayed on the first page.
= - field

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately
reflected to the output.

Or use the numeric keypad to enter the value. Press the ENTER key or the unit key

(soft-key) to set the input value and reflect it to the output. When the ENTER key is pressed,
s is set as the unit.

4-47 WF1967/WF1968



4.4 Setting for Main Items

f) Definition and restriction of pulse width, leading time and trailing time
The definitions of pulse widtheadingtime andtrailing time are shown in the following figure.

Pulse width

100%

-#£-90% 909 -X;-

1
L
P! - \ . |
Rising time Falling time 1
| Cycle i

»

>
1
I

=

However, the setting rangds restricted mutually as for pulse widibeadingtime, trailing time,
and frequency as shown below.

If the following restriction is not filled by setting the frequency or the pulse widthetding
andtrailing times are first adjusted, and then theése width is adjusted.

A Limitations on leading /trailing time
Theleadingtime, trailing time and the frequency or the period are limited within the following
ranges.

The larger of 1ppnof periodor 4.21ns Leadingtime

The larger of 1ppnof periodor 4.21ns Trailing time

For example, théeadingtime and thdrailing time are limited to 10ns or longer H90Hz.
Furthermore, the actuading/trailing times which are output in the 20\Mprange will be a
maximum of 0.4ns later compared to other ranges even if the settings are the same.

A Restriction of pulse width, leading time and trailing time

The pulsewidth time,leadingtime, trailing time and the frequency or the petiare limitedas
follow. When the pulse width is set with duty, the value converted into time shall be the pulse
width time.

Trailing time

Leading time+
Trailing time

] xk °  Pulse width time" Period

o,
4arcsinQ.8)

[Leading time+] xk

However, K = 0.847

For example, if théeadingtime andtrailing time areset to every 100ns at 1kHz, thelge width
time can vary between a range of 169.3ns to 99¢
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4.4.17 To Set Ramp Wave Symmetry

The waveform is assumed to be set to ramp wave [Ramp]. For how to set the wavefBex,5.
The setting unit for symmetry is % onbmnd it is not possible to set or display in units of time.

a) How to Set Symmetry

a

&1 000.000 000 00 H: 1. When the [Symm] field is selected and
the ENTER key is pressed, the input field
for pulse width time opens.

4 o +0.000 0 V Fotn Ramp [Symm] is displayed on the first page.

B ° 50.00 % Jlee

5| 5 @

m Symmetry
onlD0.00 %E @ Input Field

Amptd 0 100 0 Vp—p Synclator @ OFf

2. Select the digit to be changed by using the right or left arrow key, and then use the up or
down arrow key or the modify knob to increment the value. The change is immediately
reflected to the output.

Or use the numeric keypad to enter the value. Press the ENTER key or the unit key
(soft-key) to set the input value and reflect it to the output. When the ENTER key is
pressed, % is set as the unit.

b) Relationship Between Symmetry and Waveform
Depending on the symmetry setting, a waveform changes as follows. The symmetry is the total
ratio of the rising portion from start to finish. The point at which the phase is zero degsees
beenfixed to zeroof the amplitudeexcept in the case where the symmetry is 0%.
0% 20% 50% 80% 100%

} _____________

Phase zero Phase zero Phase zero Phase zero Phase zero
degree degree degree degree degree

4.4.18 To Set the Equivalent Noise Bandwidth

When the noise waveforis selected, the [BW] item will appear to set the equivalent noise
bandwidth. The equivalent noise bandwidth can be set to seven different levels.

The noise density will go down when the equivalent bandwidth is wide, even at the same output
amplitude sdings. Therefore, when wideband noise passes through a narrowband system the
amplitude will keep getting smaller. Please choose the appropriate bandwidth setting.

4.4.19 To Select Sub Output

Choose the signal output from the synchronization/sub output BNw@rtar with the [SubOut]
setting on the second page of the Oscillator setorgen.
Although the selection list will change for the oscillation and other modes, the following selections
are available for the continuous oscillation mode.
A Waveform Reference Phase Synchronization [Sync]
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| VAT & 4

Outputs the main signal's waveform reference phase synchronization signal (50% duty square
wave which rises at the main signal's 0° point).

Sub Waveform [SubFctn]

Outputs the sub waveforms common to the drdguencyof mainsignal

Output Disabled [Off]

Output is fixed at a low level. This helps to reduce interference fronsyhehronization

b=

)

signal

4.4.20 To Use Sub Waveforms

If you use thesubwaveform, it is available as a twghase oscillator in WF1967, or a maximum four

pha® oscillator in WF1968.

a) When Sub Waveforms is available
Sub waveforms can be used when follow@gndition 1 Sub waveforms are output from the
synchronization/sub output BNC terminallt also shows the settings to use the modulation
waveform as a sutvaveform in condition 2. This setting is characterized by can be set to a
frequency different from the main waveformHowever, only when this is not necessary to output
a modulated wave to the main waveform for use.
A Condition 1 :Conditions that can be seted [SubFctn]

Settings
Oscillation . limitations
mode Modulation | Source

CONT - - Sub frequency is same as maiatput.
off - ) )

MODU Sub frequency is same as maiatput.
On Ext

BURST Off - Suboutput is also burst.
on Ext Sub frequency is same as maintput

A Condition 2 :Conditions for use [ModFctn]

Settings
Oscillation . . description
mode Modulation | Source| Deviation
It is possibleto different frequencyrom the
MODU ) Int 0 main-output.
Suboutput is continuous oscillation mode
BURST On Int 0 It is possibleto different frequencyrom the
main-output.

b) To Set Sub Waveforms
Select the sub waveform [SubFctn] on the second pagedulation function [ModFctn] on the
third pageof the Oscillator setting screen.
Select from the following severptions:

A Si ng¢Sinsjav e A Down ramp wave[ DnRamp]
A Square waifSguarelduty 50%)Noi se[ Noi se]
A Triangl e wav[@riafgely mmelt rAy b5 a%)ary wave[ ARB]
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d)

f)

AUp ramp wave [UpRamp]

A selection button will appear when choosing an arbitrary wavefohis. button will open a

screen to select a arbitrary waveform.

A selection item for the bandwidth will also appear when selecting noise.

To Set the Sub Waveform Frequency

When the condition 1 of the above it will be forced to the same frequency as thevenagform.
When the condition 25elect thenodulation frequencfModFred on the second pagw® third
pageof the Oscillator setting screeR. P4-58

To Set the Sub Waveform Phase

Select the sub waveform phase [SubPhs] ensicond pager third pageof the Oscillator

setting screen.

To Set the Sub Waveform Amplitude

Select the sub waveform amplitude [SubAmp] on the second qratlperd pageof the Oscillator

setting screen.

The maximum total value of AC amplitude and DCseffis restricted to £3V/open.

For example, when the AC amplitude is Fgfopen, DC offset is restricted to the range from

-2.5V/open to +2.5V/open.

To Set the Sub Waveform DC Offset

Select the sub waveform offset [SubOfs] on the second patierd pageof the Oscillator

setting screen.

The setting range will be restricted along with the amplitude. Please see the previous section.

/J Check \

The following constraints will apply to the sub waveform settings when the
main signal waveform is set to noise or DC, because the frequency is not
defined.

1. The phase of the sub waveform cannot be set.

2. The amplitude of the sub waveform will be set to zero and cannot be

/

K changed, except when the sub waveform is set to noise.
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4.5 Using Variable Parameter Waveforms

a) Outputting Variable Parameter Waveforms (PWF)

Press the FCTN key to display the waveforms
above the numeric keypad and select the key ([5]

weta 0.100 0 Vp-p synclator @ Off key) corresponding to the PWF. The waveform
2 ot +0.000 0 V which is currently set as the PWF is output. Similar
B 3:Pulse to other waveforms, the waveform's polarity and
8| Phase +0_000 deg 4:Ramp .
o amplitude range may also be changed.

B:Noise

1. A[Select] button is displayed to the right of the
wots 0,100 0 Vp-p sonctator @01 polarity/amplitude range icon when the waveform
et +0.000 0 V et PHE 8 ] is set to variable parameter waveform [PWF].

] Pressing this button displays the name of the
mase +0.000 deg

currently selected PWF.

Press the ENTER key to display the PWF's
selection screen.

[Graph{bualfsingle,

. Enter the variable parameter waveform and individual parameter settings on the variable
parameter waveform selection screen.

Oscillator > PWF Select CH1

Group _ The PWF are categorized into groups due to their
2| waveform Unbalanced Sine E

ampta1 +100.00 % Amptaz 150,00 % large number.
Set the group in the [Group] field.
Next, set the desired waveform from the group's
waveforms in the [Waveform] field.
Set the polarity and amplitude range with the
polarity/amplitude range icon. The settings are
independent for each waveform. These settings
can be changed even if you leave the selection screen.
Each waveform has a maximum of 5 specific variable parameters to be set.
Press the [Reset] soft-key to initialize the variable parameters.
The change is immediately reflected to the output waveform. The shape of the set
waveform is displayed on the graph.
For details on the variable parameters, F P. 6-2

. Press [OK] to enter the change and leave the selection screen.
Press [Cancel] to discard the change and leave the selection screen.
Press the basic parameter shortcut key to enter the change and leave the selection screen.

¥ Check
The AC portion of the waveform may disappear depending on the settings.

Press the [Reset] soft-key if it is unclear how to restore the settings. This returns each
parameter to the default factory settings. Polarity and amplitude range are not changed.
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4.6 Using Arbitrary Waveforms

a) Outputting Arbitrary Waveforms(ARB)

Pfetis the [8] key Press the FCTN key to display the

on the numeric .

keypad to output waveforms above the numeric keypad and
an arbitrary select the key ([8] key) corresponding to
waveform (ARB). the ARB.

The waveform which is currently set as
the arbitrary waveform is output.

Similar to other waveforms, the
waveform's polarity and amplitude range
may also be changed.

b) To Change the Waveform of Arbitrary Waveforms

When [>] is 1. [Select] will appear to the immediate right of
RN selected, the [ARB] when setting the waveform to arbitrary
W4 cc'ccled arbitrary waveform [ARB]. Use the arrow keys or modify
Fctn ARR / waveform is ' -
displayed directly knob to select this and display the currently
beneath the field selected arbitrary waveform as shown in the

figure to the left. Press the [ENTER] key to
move to the ARB selection screen.

2. Arbitrary waveform selection and name change can be done on the arbitrary waveform
selection screen.
Set the number of the waveform in the [ARB No.] field. The outline of the selected wave
form can be checked with the graph display. For reading method of arbitrary waveform.
F P.7-9.

ARB Select CH1
are ho~fl Arbitrary waveform
E[Mo. | Mame [ Type [SizelkiB]] name
| <Edit Memory> [Point| 2]
List of currently
saved arbitrary _ﬁ
waveforms /\/4_

0
Tlarb001___[Point| 2]
2T <Enpt
218192

Arbitrary waveform
number

Arbitrary waveform
overview

Fix the changes to
exit the selection
screen

Discard the changes to exit the
selection screen

The changes will not be reflected in the output until the [OK] soft-key is pressed.

Arbitrary waveforms cannot be created on this screen. For creation of arbitrary waveforms,
data format and memory capacity, F P. 7-2.

The method for changing the name is the same as for the settings memory. A maximum of
20 characters may be entered.

3. Press [OK] to enter the change and leave the selection screen.
Press [Cancel] to discard the change and leave the selection screen.
Press the basic parameter shortcut key to discard the change and leave the selection
screen.
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4.7  Setting and Operation of Modulation
4.7.1 Modulation Types

The following 8 types of modulations are available.
A FM: FrequemcPg6IModul ati on

AFSK: Frequency Shift Keying
Binary Frequency Shift Keying.F P4-62

A PM: Phasdé&PM6dul ati on

A PSK: Phase Shift Keying
Binary Phase Shift Keying.F P4-64

A AM: Ampl it oFdrR4-6Modul ati on

A AIMSB-SC): Amplitude Modulation (Double Side Ban&uppressed Carrier)

AM without the carrier frequency elementF P4-68

A DC of f son®ffsemModulation® P4-69

APWM: Pulse Width Modulatioff P4-70

4-54
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4.7.2 Screen for Setting and Operation of Modulation

The following explains the common screen configuration of the modulatéithtiea mode and
modulation function (in other modes).

Settings and operations are performed in the Oscillator setting screen. When you press the MENU
key while another screen is displayed, the Top menu is displayed. Select [Oscillator] and then press
theENTER key.

a) To set the oscillation mode to modulation

Press the MODE key to open the oscillation mode
selection list. Please select the modulated oscillation
mode [Modulation]. (F P. 4-27)

This switches to modulated oscillation mode. There
Fetn Sine are total 2 pages of the setting screens in the
modulated oscillation mode. You can switch the page
by using the NEXT key.

Some of the modulation features may also be used
Set the oscillation mode to with the sweep oscillation mode and the burst
[Modulation] oscillation mode.

Synclator @ Qff

' A
i e +0.000 dely

\
\

Phase

b) First page of the setting screen: screen for setting the carrier signal
Common items which are independent of the oscillation mode. This is the screen for
setting the modulation carrier signal.

[IREPS bode [UINI| Lm Indicates that the first page

11°000.000 000 00 ° displayed

Amptd 0_100 0 Vp—p Synclator @ (T |, I
5 orrset +0.000 0 V Fetn Sine Pressing the NEXT
key switches the |
display to the 1
second page 1

c) Second page of the setting screen: screen for setting the modulation function and
synchronization/sub output terminal
This appears on page three in the burst oscillation mode and the sweep oscillation
mode.

The following figure is an example of selecting FM as a modulation type.
Indicates that the second

Modulation type page is displayed
. . <
Modulation width -~ Internal modulation waveform
Internal modulation frequency 1
. Internal modulation phase
Modulation source = Source Int ModFetn Sine << P

Synchronization output subout ModSync moarns +(),00 de

Pressing the NEXT
key switches the
display to the first

page

=3
2
=1
=
e
£
2
15|
Ti

r-—----
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1

Modulation type [ModType]

Select from FM, FSK, PM, PSK, AM, ANDSB-SC), DC offset modulation, and PW.

P4-58

Off (modulation function not used) is alavailable as a selection in sweep oscillation mode

and burst oscillation mode.  FSK and PSK cannot be selected in sweep oscillation mode and
burst oscillation mode except when using auto burst.

Synclator synchronization source [SyncSrc]

This only appess when the Synclator function is turned on. This oscillation frequency
synchronizes with the synchronization source specified here. The selection list is as follows:
F P4-32

Channel 1 Channel 2 (WF1968rdy)

CH1 trigger input terminal
[Ext]

- CHL1 trigger input terminal [Ch1]

CH2 trigger input terminal [Ext]

The polarity can also be selected.

Modulation width [Deviation, Depth, HopFreq]

The item name changes with the modulation type?4-58

The modulation signal will have no effect on the main signal when the modulation width is set
to 0. Selecting internal for the modulation source and internal modulation waveform
[ModFctn]in the sub output selection [SubOut] will put an internal modulation signal from
the synchronization/sub output BNC terminal. At this time, the internal modulation signal
can be used as an independent signal source by setting the wavieéguency phaseand
amplitude/DC offset.

Modulation source [Source]

Select internal [Int] or external [Ext] for the modulation soufeeP4-58

Additionally, [Ch1] may be selected on channel Zasie signal othannel 1. (WF1968 only)
[Ch1] can only be selected wh the modulation mode is FSK or PSK and the channel 1
modulation source is set to [Int].

Internal cannot be selected in sweep oscillation mode.

Internal modulation frequency [ModFreq]

This is the frequency of the internal modulation souFce?4-58

This item is not available when the modulation function is off or set to external modulation.
Internal modulation waveform [ModFctn]/Sub waveform [SubFctn]

Sets the waveform for the internal modulation source when the maztufatiction is turned

on and set to internal modulation. Select from the sine wave, square wave, triangle wave,
rising ramp wave, falling ramp wave, noise, and arbitrary wave.4-58

Selects the sub waveform sent to the sutput when the modulation function is turned off or
not set to internal modulation.
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1

Internal modulation phase [ModPhs] /Sub waveform phase [SubPhs]

This is the phase of the internal modulation source when the modulation function is turned on
and set tonternal modulation. Changes the phase difference between the reference phase of
the internal modulation source and the waveform output.

Sets the sub waveform phase sent to the sub output when the modulation function is turned off
or set to external modutian.

F P4-58

Sub output selection [SubOut]

Selects the output signal from the synchronization/sub output terminal. Choose from the
selection listF P4-59

Sub output amplitude [SubAmp]

Sets theoutput amplitude when the internal modulation waveform and sub waveform are
selected as the output signal from the synchronization/sub output termifd-51

Sub output offset [SubOfs]

Sets the output offset when the intermaddulation waveform and sub waveform are selected

as the output signal from the synchronization/sub output ternfin&4-51
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4.7.3 Common Settings and Operation of Modulation

The following explains the common settings and operatidependent of the modulation type.

a) To set the oscillation mode modulation
Press the MODE key to open the oscillation

Freq 1:Continuous

21 000 00 He mode selection Iisp Please select the_
modulated oscillation mode [Modulation].
Synclator @ OFf (F P.4-27)
Fetn Sine This switches to modulated oscillation mode.

There are 2 pages of the setting screens in the
modulated oscillation mode. You can switch the
page by using the NEXT key.

Changes the oscillation mode to
[Modulation]

b) To select the type of modulation
Select from the following eight types in the modulation typdedType] on the second page of

the setting screen.

AFM[FM] F P. 4-61

P Modulation
= odtype [ type AFSK[FSK] F P. 4-62
Deviation :88 :Z APM[PM] F P. 4-63
ModFreq
‘ _ APSK[PSK] F P. 4-64
ource  [nt ModFctn Sine
ubout  ModSync ModPhs +000 deg AAM[AM] F P. 4-66

AAM(DSB-SC)[AM(SC)] F P. 4-68

A DC offset mo duPl4a60 i
APWM[PWM] F P. 4-70

c) To set the carrier condition
Set each parameter of the carrier signals on the first page of the setting screen.
d) To set the modulation width

Set in the modulation width on the second page of the setting screen. The name of displayed

item differs among [Deviation]Qepth], and [HopFreq] depending on the modulation type.
For details, see the description of each modulation type.
e) To modulate with internal signal source

Set the modulation source [Source] as internal [Int] on the second page of the setting screen.

It is necessary to set the internal modulation waveform [ModFctn], the internal modulation
frequency [ModFreq], and the internal modulation phase [ModPhs].

Select the internal modulation waveform [ModFctn] from the following seven types:

A Si n¢Sinefav e A D gamp wavgDnRamp]

A Square waifSeguar¢ldut y 5 0A%)N dNoised

A Triangl e wav@riatgely mmeit rAy b5 G ARB]y wav e

AUp ramp wave [UpRamp]

If the internal modulation waveform is noise, the internal modulation frequency cannot be set.

When the modulation type is FSK or PSK, the internal modulation waveform is fixe to
square wave with duty 50%.

Arbitrary waveforns in an array format use converted data comprising a total of 8192 points

when an arbitrary waveform is selected as therima@lemodulation waveform. The arbitrary
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f)

9)

h)

wavefornms where [RAW] is displayed in the [Type] field of the selection screen of arbitrary
waveforns are in array format. On the other hand, arbitnagveformwhere [Point] is displayed
in the [Type] field are in@ntrol point format. In arbitrarywavefornsin this format, the entire
waveformis developed with 8192 points so that the features of the waveform may remain as
much as possible. For the details of the arbitrary wavefbrri,7-2.

Internal modulation phase [ModPhs] means that in a 2 channel unit the modulation source of
channel 1 is set to internal and channel 2 iss§Chl] Phase may be set independently for
channels 1 and 2. Also, it changesstd waveform phase [SubPhs] when the modulation
function is off or set to external modulation. This allows the phase of the sub waveform to be set
independently of the main output.

To modulate with external signal source

Set the modulation source [Soureey external [Ext] on the second page of the setting screen.
The input terminal of the external modulation signal is different according to the modulation
type as follows:

A Modulation type is FM, PM, AM, AM(SC), OSFM, PWM

Enter a modulation signal to theternal modulation/addition input termindlhe setting of the
modulation width is the value for a signal level of +1\Wote thatif the input level is lower
thanx1V, the modulation width is lower than the specified value.

When the external modulation/atidn input terminal is used for the external addition input, the
external modulation function cannot be used.

A Modulation type is FSK or PSK

Enter a modulating signal (TTL level) to the external triggering input terminal.

The polarity can be set on the sen.

To start modulation

The modulated oscillation starts automatically when entering into the modulated oscillation
mode.

However, the modulated oscillation will not start if the modulation setting is incorrect
([Conflict] will be displayed in the channetatus area). When pressing the dafy [?]

displayed on the left end, the message concerning an improper setting appears. When that is
changed to a proper setting, modulated oscillation start814-7

When the modulation is temporarily stopped, press thekeyffModStart] to restart the
modulation.

To stop modulation

When the sofkey [ModStop] is pressed under modulation, carrier signalsiatenodulated.
Theoscillation mode remains in modulated oscillation mode.

To select the signal output from the synchronization/sub-output BNC terminal

Set the sub output selection [SubOut] on the second page of the setting screen. Selection
options change in the oscillatiand other modes. Select from the following options.
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Modulation function on and Modulation function off or
internal modulation external modulation
Waveform reference phase Waveform reference phase
synchronization[Sync] synchronization[Sync]

Internal nodulation
synchronization [ModSync]

Internal modulation waveform

[ModFctn] Sub waveform [SubFctn]

Output disabled [Off] Output disabled [Off]

*1: Cannot be selected in FSK or PSK.

A When [Sync] is selected,

Signals with TTL level that are rising tte reference phase of waveform are output from the

synchronization/swoutput terminal.

A When [ModSync] is selected,

Signals with TTL level that synchronize with the internal modulation waveform are output from

the synchronization/subutput terminal A square wave with duty 50% rising at the zero phase

of the internal modulation waveforrd/hen the internal modulation waveform is a noise, it is

fixed to the low level.

When a signal under modulation is observed with the oscilloscope etc., it can be used as a

trigger signal of the oscilloscope.

A When [ModFctn] is selected,(only when modulation function is on and using internal
modulation)

The internal modulation waveform is output from the synchronizatiordgsiiput BNC terminal.

The amplitude can be set iretlsub output amplitude [SubAmp] and the DC offset in sub output

offset [SubOfs] with a maximum signal level of +3V/open.

When the modulation width is 0 the modulation waveform has no effect on the main output. This

allows the sub output to be used as afependent signal source with its own frequency setting.

This means that the WF1967 can be used as an output oscillator with 2 independent channels and

the WF1968 as a 4 channel independent output oscillator.

A When [SubFctn] is selected,(only when using external modulation)

Outputs a sub waveform from the synchronization/sub output BNC terriinalfrequency is

same as main output. The waveform, amplitude, offset and phase are settable independent from

main output. Se& P4-50.

A When [Off] is selected.

The output will be low level. This helps to reduce interference from the synchronization output

signal.

A When [BrstSync] [SwpSync] [SwpSync+Mkr] [X-Drive] are selected

Refer to the explanations of burst oscillation modd>@-88) and sweep oscillation mode

(F P4-71).
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4.7.4 Setting FM

The output frequency changes according to the instantaneous value of modulation signal.
For the modulation settingcreen and the common operation method, please refet-%bHP4-58

a) Example of FM

When the modulating signal swings to a positive side, the frequency shift of the output signal
increases.Rrequency will increase)

Modulation sync signal
(during internal modulation)

Modulation signal

Output signal

b) To select FM

Set the modulation type [ModType] to FM
[FM] on the second page of the setting
screen when the oscillation mode [Mode] is
Hodfctn Sine set to modulation [Modulation] and on the
s +0.00 deg third page of the setting screen when the

mode is burst [BURST] or sweep [SWEEP].

Select [FM] in the modulation type setting menu

c) Waveform or mode where FM is unavailable
Noise, pulseand DC cannot perform FNEM cannot be used with frequency sweep.
Setting FM will force quit the Synclator function.

d) Setting items necessary for FM
Set the carrier frequency [Freq] on the first page of the setting screen.
Set the peak frequency deviation [Deviation] on the second page of the setting screen.
The output frequency changes within the range of carrier frequency * peak frequeiatiode
When the modulation source [Source] is internal [Int], set the modulation waveform [ModFctn],
modulation frequency [ModFreq], and modulation phase [ModPhs]. Internal [Int] cannot be
selected during sweep oscillation mode.
When the modulation soce [Source] is external [Ext], enter the modulating signal to the
external modulation/addition input terminal. It reaches the specified peak frequency deviation at
+1V input.

4-61 WF1967/WF1968



4.7 Setting and Operation of Modulation

4.7.

5 Setting FSK

A binary frequency deviation modulation that output frequency iscéwd between the carrier

frequency and the hop frequency according to the modulating signal.

For the modulation setting screen and the common operation method, please ref&5idPR-58

a) Example of FSK
The phase continuity of output signals is maintained though the frequency changes abruptly.
Modulation sync signal
(during internal modulation)
Modulation signal
(during external modulation,
positive polarity) ' | Carrier .
Hop frequency __frequency Hop frequency
Output signal
b) To select FSK
: Set the modulation type [ModType] to FSK
u.mrr [FSK] on the second page of the setting

o
2
g

L
"
]

8

S|
£
&

5|

c)

d)

screen when the oscillation mode [Mode]

Source Int ModFotn —— is set to modulation [MODU] and on the
subout  Mod| fync woarns +(), 00 deg

third page of the setting screen when the
mode is sweep [SWEEP].

Select [FSK] in the modulation type setting menu

Waveform or mode where FSK is unavailable

Noise, pulseand DC cannot perform FSK.

FSK cannot be used sweeposcillation modeandburst oscillation modexcept auto burst
Setting FSK will force quit the Synclator function.

Setting items necessary for FSK

Set the carrier frequency [Freq] on the first page of the setting screen.

Set the hop frequency [HopFreqj the second page of the setting screen.

The carrier frequency and the hop frequency appear alternately in the output frequency.
When the modulation source [Source] is internal [Int], set the modulation waveform [ModFctn]
and modulation phase [ModPhs]. énhal [Int] cannot be selected during sweep oscillation

mode.

Set the polarity of the trigger when the modulation source [Source] is external [Ext], and then
enter the modulation signal (TTL level) to the external trigger input terminal. When the polarity
is set as positive [High], the carrier frequency is output forlevel input, and the hop
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frequency is output for highkevel input. When the polarity is set as negative [Low], that is
reversed.

4.7.6 Setting PM

The output phase changes according to the itest@ous value of modulation signal.
For the modulation setting screen and the common operation method, please réf&5idPR-58

a) Example of PM
When the modulating signal swings to a po&tside, the phase shift of the output signal
increases.
The instantaneous frequency also changes at the same time because the phase changes with time.

Modulation sync signal
(during internal modulation)

Modulation signal

Output signal

b) To select PM
Set the modulation type [ModType] to PM

[PM] on the second page of the setting
screen when the oscillation mode [Mode]

MadFetn Sine is set to modulation [MODU] and on the

woarns +0.00 deg third page of the setting screen when the
mode is burst [BURST] or sweep
[SWEEPI].

Select [PM] in the modulation type setting menu

c) Waveform or mode where PM is unavailable
Noise and DC cannot perforRM.
PM cannot be performed with phase sweep.

d) Setting items necessary for PM
Set the peak phase deviation [Deviation] on the second page of the setting screen.
The output phase changes within the range of £ peak phase deviation.
When the modulation sour¢8ource] is internal [Int], set the modulation waveform [ModFctn],
modulation frequency [ModFreq], and modulation phase [ModPhs]. Internal [Int] cannot be
selected during sweep oscillation mode.
When the modulation source [Source] is external [Ext], retie modulating signal to the
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external modulation/addition input terminal. It reaches the specified peak phase deviation at +1V
input.

4.7.7 Setting PSK

A binary frequency deviation modulation that the output phase offsets according to the modulation
signal.
For the modulation setting screen and the common operation method, please réf&5idPR-58
a) Example of PSK
Because the phase changes abruptly, the output signal waveform is discontinuous.

Modulation sync signal
(during internal modulation)

Modulation signal
(during external
modulation, P— |
positive polarity) Phase deviation Phase deviation Phase deviation
addition : zero : addition
Lo d L d

Output signal

b) To select PSK

Set the modulation type [ModType] to
PSK [PSK] on the second page of the

7 setting screen when the oscillation mode
source Int ModFctn ——— [Mode] is set to modulation [MODU] and
i st Mods]hc moaens +().00 deg on the third page of the setting screen
when the mode is sweep [SWEEP].

[Graphibuall'single)

Select [PSK] in the modulation type setting menu

c) Waveform or mode where PSK is unavailable
Noise and DC cannot perform PSK.
PSK cannot be used sweeposcillation modeandburst oscillation modexcept auto burst
Setting PSK will force quit the Synclator function.

d) Setting items necessary for PSK
Set the phase deviation [Deviation] on the second page of the setting screen.
The state of phase deviation zero and the state of a specified phase deviation appear alternately
in the output.
Note that the phase does not charwvithin the range of + phase deviation.
When the modulation source [Source] is internal [Int], set the modulation frequency [ModFreq]
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and modulation phase [ModPhs]. Internal [Int] cannot be selected during sweep oscillation
mode.

Set the polarity of thé&rigger when the modulation source [Source] is external [Ext], and then
enter the modulation signal (TTL level) to the external trigger input terminal. When the polarity
is set as positive [High], the phase deviation of zero is output foddeel input,and the

specified phase deviation is output for hilglvel input. When the polarity is set as negative
[Low], that is reversed.
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4.7.8 Setting AM

The output amplitude changes according to the instantaneous value of modulation signal.
For the modulation settingcreen and the common operation method, please refat-85b, P4-58
a) Example of AM
When the modulating signal swings to a positive side, the amplitude of the output signal
increases.

Modulation sync signal
(during internal modulation)

Modulation signal

Output signal

2

Amplitude setting value (Vp-p)/2x Amplitude setting value (Vp-p)/2x
(1 +Modulation depth (%)/100) (1 -Modulation depth (%)/100)

b) To select AM
Set the modulation type [ModType] to

AM [AM] on the second page of the
setting screen when the oscillation mode

ModFeln Sine [Mode] is set to modulation [Modulation]
subout Hodsy jo s +0.00 deg and on the third page of the setting
screen when the mode is burst [BURST]
or sweep [SWEEP].

o
)
&

i

[T
]

5

=
=
g

5]

Select [AM] in the modulation type setting menu

c) Waveform where AM is unavailable
AM cannot be performed with DC.
Amplitude sweep cannot be performed with AM.

d) Setting items necessary for AM
Set the carrier amplitude [Amplitude] on the first page of the setting screen.
Set themodulation depth [Depth] on the second page of the setting screen.
The output amplitude changes within the range of the carrier amplitude setting vatpé (Zpx
(1 £ modulation depth (%) / 100).
When the modulation depth is 0% or the modulation iptadl, the output amplitude is half of
that in the continuous oscillation mode.
When the modulation depth is 100%, the maximum value of the output amplitude envelope is
equal to thecarrieramplitude setting value.
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VAT & 4

When the modulation source [Source] iseimtal [Int], set the modulation waveform [ModFctn],
modulation frequency [ModFreq], and modulation phase [ModPhs]. Internal [Int] cannot be
selected during sweep oscillation mode.

When the modulation source [Source] is external [Ext], enter the modukigingl to the

external modulation/addition input terminal.

It is at the specified modulation depth when 1V is entered.
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4.7.9 Setting AM (DSB-SC)

The output amplitude changes according to the instantaneous value of modulation sigwahd\iv
carrier frequeay element.

DSB-SC is abbreviation of Double Side Ban8uppressed Carrier.

For the modulation setting screen and the common operation method, pleaseR4{65t84-58

a) AM (DSB-SC) example
The amplitude of output signal increases when the absolute value of the amplitude of modulation
signal is large. The polarity of the output signal reverses when the modulation signal is negative.

Modulation sync signal
(during internal modulation)

Modulation signal

\ ____________________ _

Amplitude setting value (Vp-p) x Modulation depth (%)/100

Output signal

b) To select AM (DSB-SC)
Set the modulation type [ModType] to

= P’\ AM(DSB-SC) [AM(SC)] on the second page of
vertn (ISR the setting screen when the oscillation mode
| [Mode] is set to modulation [MODU] and on the
WodFctn Sine third page of the setting screen wtbe mode is
woars +0.00 deg burst [BURST] or sweep [SWEEP].

Select [AM(SC)] in the modulation type setting menu

c) Waveform where AM (DSB-SC) is unavailable
AM (DSB-SC) cannot be performed with DC.
Amplitude sweep cannot be performed with ADSB-SC).

d) Setting items necessary for AM (DSB-SC)
Set the carrier amplitude [Amplitude] on the first page of the setting screen.
Set themodulation depth [Depth] on the second page of the setting screen.
The output amplitude changes within the range of the carrier amplitude setting valpexVp
modulation depth (%) / 100.
When the modulation depth is 100%, the maximum value of the catgulttude envelope is equal
to thecarrieramplitude setting value.
When the modulation source [Source] is internal [Int], set the modulation waveform [ModFctn],
modulation frequency [ModFreq], and modulation phase [ModPhs]. Internal [Int] cannot be
sele¢ed during sweep oscillation mode.
When the modulation source [Source] is external [Ext], enter the modulating signal to the external
modulation/addition input terminal. It is at the specified modulation depth when £1V is entered.
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4.7.10 Setting DC Offset Modulation

The DC offset changes according to the instantaneous value of modulation signal.
For the modulation setting screen and the common operation method, pleaseR4{65t84-58

a)

b)

DC offset modulation example
When the modulating signal swings to the positive side, the DC offset of the output signal increases
in the positive direction.

Modulation sync signal
(during internal modulation)

Modulation signal

DC offset setting +Peak DC offset deviation
OV ==ssmsmimesenanes =

To select DC offset modulation
Set the modulation type [ModType] to DC

= OFSM

o offset modulation [OFSM] on the second

LH
Deviatio H
[ page of the setting screen when the
MDdFreq@

c)

d)

oscillation mode [Mode] is set to

Hodrctn Sine modulation [MODU] and on the third page
woarns +0),00 deg of the setting screen when the mode is
burst [BURST] or sweep [SWEEP].

Select [OFSM] in the modulation type setting menu

Waveform or mode where DC offset modulation is unavailable
There are no waveforms where DC offset modulation is unavailable. All waveforms are included.
DC offset modulation cannot be performed with DC offset sweep.

Setting items necessary for dc offset modulation

Set the DC offset [Offset] on thedirpage of the setting page.

Set the peak DC offset deviation [Deviation] on the second page of the setting page.

The output DC offset changes within the range of DC offset setting + peak DC offset deviation.
When the modulation source [Source] is intefird], set the modulation waveform [ModFctn],
modulation frequency [ModFreq], and modulation phase [ModPhs]. Internal [Int] cannot be
selected during sweep oscillation mode.

When the modulation source [Source] is external [Ext], enter the modulatirad ighe external
modulation/addition input terminal. It reaches the specified peak DC offset deviation at + 1V input.
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4.7.11 Setting PWM

The duty of the square wave and the pulse wave is changed depending on instantaneous value of the
modulation signal.
Forthe modulation setting screen and the common operation method, please Pdfébi¢4-58

a) Example of PWM
When the modulating signal swings to a positive side, the duty of the output sageabkies.

Modulation sync signal
(during internal modulation)

Modulation signal

Output signal

b) To select PWM
Set the modulation type [ModType] to PWM
= [aivoeJPUN| [PWM] on the second page of the setting sci
peviation concsc) B O % when the oscillation mode [Mode] is set to
Mﬂdmf'ﬂ\m modulation [MODU] and on the third page of
the setting screen when the mode is burst
[BURST] or sweep [SWEEP].

Source Int ModFctn Sine

Subout  Modd moapns +(), 00 deg

7
-
e

g
]
3

&

=l
[-1
g

3|
[T

Select [PWM] in the modulation type setting menu

c) Waveform or mode where PWM is unavailable
PWM can be processed only to the square wave and the pulse wave.
PWM is not available for other waveforms.
Duty sweep cannot be performed with PWM.

d) Setting items necessary for PWM
Set the carrier duty [Duty] on the first page of the setting screen.
Set the peak duty deviation [Deviation] on the second page of the setting page.
The output duty is changed within the rangearfrierduty + peak duty deviation.
When he pulsewave is usedhe pulse width of thearrieris fixed to the duty setting and cannot be
set with time.
When the modulation source [Source] is internal [Int], set the modulation waveform [ModFctn],
modulation frequency [ModFreq], and modulation ghfModPhs]. Internal [Int] cannot be
selected during sweep oscillation mode.
When the modulation source [Source] is external [Ext], enter the modulating signal to the external
modulation/addition input terminal. It reaches the specified peak duty devéttit1V input.
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4.8  Setting and Operation of Sweep

4.8.1 Sweep type (Sweep type)

weep can be de for the following five types

S

A FrequeRP482sweep
A PhasE P488eep

A Ampl itk &®%84sweep
A DC of fFsR4185 sweep
A Dut yF R4B& e p

4.8.2 Screen for Setting and Operation of Sweep

This section describes the common screen structure in the sweéiosahode.
Settings and operations are performed in the Oscillator setting screen. When you press the MENU key
while another screen is displayed, the Top menu is displayed. Select [Oscillator] and then press the

ENTER key.

——— 2 g Synclator ® Off

Fctn Sine

a) To set the oscillation mode to sweep

Press the MODE key to open the oscillation mode
selection list. Select the sweep oscillation mode
[Sweep]. (F P.4-27)

This switches to the sweep oscillation mode.

There are 3 pages of setting screens in total in the
modulated oscillation mode. You can switch the page
by using the NEXT key.

Changes the oscillation mode to [Sweep]

Selecting sweep oscillation mode force quits the Synclator function.

b) First page of the setting screen: Basic parameter setting screen
These are common items which are independent of the oscillation mode. Some settings are invalid

depending on the sweep type.

(TS rode BLINEY im0

117000.000 000 00 H-

Amptd 0100 0 Vp—p Synclator @ Off

4 ormset +0.0000V
mase +0),000 deg

Indicates the first
page is displayed

[m————————
| Pressing the NEXT

|
| key switches the !
| display to the !
| second page 1

Fetn Sine

There are two stages of soft-keys
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c) Second page of the setting screen: Screen for Setting the Sweep
The following figure is an example of selecting the frequency as a sweep type.
Indicates that the second page

|E| RIS fode SWEEP Hoxl: isdisplayed
Sweep type prype Swphode Cont < woFctn Lin—()nelﬂay( Sweep function
e~ | 000.000 000 00 Hz Sueep Mode
Sweep stop value Ism 10 000.000 000 00 Hz Stop level of the gated
Trigger of a single, gated x> Tri st single sweep
single swee
9 p ExtCtr] Disable Sweep marker value
Sweep time

I
Pressing the NEXT key !
| switches the display to 1
I_the third page |

Gated sweep
oscillation stop unit

Soft-key has
2 rows
1 Sweep type [SwpType]
Subjectto beswep. Select one from among frequency, phase, amplitude, DC offset, ané duty.
P4-74

1 Sweep Mode [SwpMode]
The oscillationstyle of sweep. Select from continuous sweep, single sweedpyate single
sweepF PA4-75

1 Sweep function [SwpFctn]
Sweep form. Select from ofveay, shuttle. Linear and log are available only when the sweep type
is frequencyF P4-75

1 Sweep start value[Start]
The starting value of sweep. P4-74

1 Sweep stop value [Stop]
The stop value of sweep. P4-74

L Trigger [Trig]
The trigger condition of single sweep and gated single sweep. Seldcigggeasource from the
inside or outsider P4-77

1 Stop level [StpLvl]
The signal level when gated single sweep is stopped. Set the level by specifying Off or On.
F P4-76

1 Sweep time [Time]
Transition time to sweep from the starting value to the stop value.

L The oscillation stop unit [OscStop] in the gated single sweep
The oscillation stop unit in the gated single sweep. Select from 1 cycle unit &ngdbaunit.
F P4-76

1 External control [ExtCtrl] via the Multi I/O connector
External control by the Multi I/O connector is enabled, disalife®4-81

1 Sweep marker value [Marker]
The marker value of sweelp. P4-79
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d) Third page of the setting screen: screen for setting the modulation function and
synchronization/sub output terminal

Indicates that the third page
is displayed

Modulation
Modulation width

Modulation frequency

Modulation source Source Ext SubFctn ———— Pressing the NEXT

Subout  SwpSync-+Mkr key switches the
display to the first
page

Synchronization
output

1 Modulation type [ModType]
These e the types of modulation. Select from FM, PM, AM, ADSB-SC), DC offset
modulation, PWM and Off= P4-58
FSK, PSK and sweep target parameters cannot be selected in sweep oscillation mode.

1 Modulation width [Deviation, Depth, HopFreq]
This is the modulation width. The item name changes with the modulatiorFtyip4-58

1 Modulation source [Source]
The modulation source is fixed to external [Ext] in sweep oscillation mode. Infertha@iannot

be selected.

1 Sub output selection [SubOut]
Selects the output signal from the synchronization/sub output terminal. Choose from the
selection listF P4-79
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4.8.3 Common Setting and Operation of Sweep

This section describes tklemmon settings and operations regardless of the items to sweep all together.

a) To sweep oscillation mode

Press the MODE key to opedmetoscillation mode
selection list. Select the sweep oscillation mode [Sw
This switches to the sweep oscillation mode.
= SR There are 3 pages of setting screens in total in the

Fetn Sine modulated oscillation mode. You can switch the page
using the NEXT key.

Changes the oscillation mode to [Sweep]

b) To select sweep object
Select theobjectto sweep in the sweep types [SwpType] on the second page of the setting screen
from the folloving five items.

Frequency BWwdé8p [ Fre
Phase sweRrP4g3Phasel]
Amplitude FwAsBH [ Amp
DC of épgQGifset] 5 R.£-85

Duty swéeedg8q Dut y]

Sweep . rSweType Swphlode Cont SweFctn Lin-OneWay

RGN ... 1 000.000 000 00 Hz
sw 10 000.000 000 00 Hz

Trig —— Stplvl ——

Too Joo Too o I

Time 100ms OscStop ———— Extctr] Disable

& nrer 5 000.000 000 00 Hz

=
)
]
LY
T
3
&
=

ferap!

c) To setrange and time to sweep
Set the following items on the second page of the setting screen.
A Starting value [ Start]
A Stop value [Stop]
A Sweep time [Time]: Time to change from the st
For cetails, see the description of each sweep type.

d) To set sweep range with center and span
When the input field of the start/stop value is opened and the current value is displayed on the
second page of the setting screen, thelssft[Center] or [Span] idisplayed. When this key is
pressed, the input field of the center/span value is opened, and the displayed items are changed from
[Start], [Stop] to [Center], [Span] respectively.
The softkey [Center], [Span] is also changed to [Start], [Stop]. Whendfiéasy [Start], [Stop] is
pressed here, then the input field of the start/stop value is opened.
The center value is the average of the stastalgeand stop value. The span value is the absolute
value of difference of the startimplueand stop valudf the log sweep of the frequency is selected,
the center value isnarithmetic averagef the starting and the stop value.
If it is changed to the center value or span valuentagnituderelation of the starting value and the
stop value is maintained.
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e) To sweep as sawtooth wave
Set the sweep function [SwpFctn] on
the second page of the setting screen One-way sweep
as Oneway [OneWay].
For frequency sweep, linear
[Lin-OneWay] or log [LogOneWay] Sweep value / /
is available for the slope.

f) To sweep as triangular waveform
Set the sweep function [SwpFctn] on
the second page of the setting screen
as Shuttle [Shulttle].

For frequency sweep, linear Sweep value \
[Lin-Shuttle] or log [LogShulttle] is /
available for the slope.

Shuttle sweep

g) To change upward/downward direction of sweep
Sweep from the starting vauoward the stop value for sweep with sawtooth waveform\i@ye
sweep). The value increases during sweep, when the starting value < stop value during sweep.
Oppositely, the value decreases during sweep, when the starting value > stop value during sweep.
When the sfi-key [StK Stp] of thesofk ey s et (di spl ayed askeyJog 2/ 2] o
the second raw of the second page of the setting screen is pressed, the starting value and the stop
value can be swapped.

h) To repeat sweep continuously
Set the sweep ade [SwpMode] on the second page of the setting screen as continuous [Cont].
A trigger signal is nbnecessary.
Set the change time from the starting value to the stop value with sweep time [Time] on the same
2nd page.
Because the sweep time is the chatilge from the starting value to the stop value, the repeating
period is twice the sweep time setting as shown in following figure, when the sweep function is
shuttle.

Continuous one-way sweep
Stop value

Sweep value

Start value
Sweep time

Continuous shuttle sweep

Stop value

Sweep value

R Gt R ELEEELLL s N ---------------- sasavavadasies »>
Start value Sweep time ' Sweep time

Frequency sweep example
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i) To start sweep with trigger
Set the sweep mode [SwpMode] on the second page of the setting screen as single [Single].
Because a trigger signal is necessary, set a triggecein trigger [Trig] on the same 2nd page. For
trigger settingF P4-77.
Set the change time from the starting value to the stop value with sweep time [Time] on the same
2nd page.
Sweep once in single sweep every time a trigger is accepted. |If a trigger is received during a
sweep, the sweep will restart from the stalue.
The appearance of the change is different as shown in the following figure depending on whether it
is oneway or shuttle sweep function.
In case of onavay sweep, it returns to the start value immediately after the sweep ends.
In case of shuttleveeep, it stands by in sweep terminated state after the sweep ends.

Single one-way sweep
Trigger I I

Stop value

Sweep value

Start value s St * Start value
Sweep time

Single shuttle sweep
Trigger I I

Stop value

Sweep value

e ssens S b SR <
Sweep time ' ' Sweep time

Start value

Frequency sweep example

j) To output waveform only when sweep running
Set the sweep mode [SwpMode] on the second page of the setting screen sisglatf@ated)].
This is an operation that combines gate oscillation with sweep. Satepsith a trigger. Because
a trigger signal is necessary, set a trigggircein trigger [Trig] on the same second page. For
trigger settingF P4-77.

A Start oscillation/stop phase

Set start oscillation/stop phase in the phase [Phase] on the first page of the setting screen.

However, in phase sweep, the start phase setting is the oscillation starting phase, and the stop phase
setting is he oscillation stop phase.

A Stop level

When you want to decide the level while oscillation is stopped apart from the phase, set the stop
level [StpLvl] on the second page of the setting screen as On [On], and then set the level with %
value based on the afitpde full scale. When [Off] is selected, the signal level while oscillation is
stopped is decided by the phase set in [Phase] on the first page of the setting screen. For stop level,
F P4-97.
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A Oscillation stop unit (usually set as 1 cycle [Cycle])

When you want to stop the oscillation every half cycle, set the oscillation stop unit [OscStop] to half
cycle [HalfCycle] on the second page of the setting screen. When it is set as 1 cycle [Cycle], it is
oscillation with integer ogle.

Because it ends without fail/leveryone cycle or half cyclehe oscillation time islmostlonger

than the time set in the sweep time setting.

Gated single one-way sweep

Trigger I I
Stop value
Sweep value
Start value I * Start value
Sweep time
Frequency sweep example
Gated single shuttle sweep
Trigger I I
Stop value
Sweep value :
S e T e » '4 ---------------------- >
Start value Sweep time ' " Sweep time

Frequency sweep example

¥ Check
In phase sweep, the start phase setting is the oscillation starting phase, and the
stop phase setting is the oscillation stop phase.

k) To set trigger condition of single sweep and gated single sweep
Internal trigger oscillator, external signal, manual trigger operation, and remote trigger can be used
as a trigger.
When a trigger is received, the TRIG'D lanp side othe TRIG key lights up.
A trigger condition is set in the trigger [Trig] on the second page of the setting screen.

A Trigger source setting

Atrigger source can be selected from internal [Int] or external [Ext].

When a trigger source is internal [Int], a trigger cycle can be set.

When a trigger source is external [Ext], the polarity of a trigger can be set.

When a trigger source is external [Ext], enter a trigger signal with a TTL level to the external trigger
input terminal (TRIG IN).

Operations to start and stop a sweep can Herpeed independently of the trigger source setting

with a logic signal input to the Multi I/O connectér. P4-81

A How to use manual and remote triggers
Manual trigger operation and remote trigger operation is effective, regardless of the trigger source
setting.
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m)

The softkey [Start] and TRIG key can be used for manual triggeratioer.

However, in the case of WF1968, the TRIG key only works on the channel side where the display is
active. For the channel where the display is ackvé&4-20

When only manual trigger operation and remote trigger dperate used for a trigger, set the

trigger source as external [Ext]. Moreover, we recommend that the polarity is set to [Off] to avoid
malfunctions caused by exogenous noise.

To start a sweep

In continuous sweep, sweep oscillation mode starts autonhatizalsweep process. However, if

the sweep setting is not appropriate, the sweep oscillation will not start ((CNFLC] (Conflict) is
displayed in the channel status area). When pressing thieeydf?] displayed on the left end, the
message concerning anproper setting appears. When that is changed to a proper setting, sweep
oscillation startsk P14-8

If sweep is stopped, press the dafy [Start] to start the sweep. If the shity [Start] is not

displayed, pressthe hgendsofk ey [ €2/ 2] t-keydebggl e t he sof't

In case of single sweep or gated single sweep, when a trigger is accepted, the sweep is started.
However, if the sweep setting is not appropriate, trigger cannot be received ([CNFLC] (conflict) is
displayel in the channel status area). When pressing th&epft?] displayed on the left end, the
message concerning an improper setting appears. When it is changed to the correct setting, a trigger
can be accepteé#. P.14-8

Thesoft-key [Start] and the manual trigger key on the panel operate as manual trigger operation,
regardless of the trigger source setting.

To pause sweep

When the sofkey [Stop] is pressed while sweep is running, the sweep stops and enter the state to
outpu a sweep starting value (not stop value). If the-ke§t [Stop] is not displayed, press the right
endsoftk ey [ &2/ 2] t-keydenHogdver, intcdseof ssngld siveep or gated single
sweep, when a new trigger is accepted, the sweep is sagded

To pause sweep temporarily

When pushing [Hold] sofkey while asweepis executed, theweeps paused. Afterwards, when

the softkey [Resume] is pushed, the sweep is restarted at the point where it is paused. If the

softkey [Hold] or [Resume] isot displayed, press therightenddofey [ €2/ 2] to toggl
soft-key set.

However, in case of single sweep or gated single sweep, when a new trigger is accepted during

being held, the sweep is started from the beginning.

The softkey [Hold] and [Resme] are displayed as [Hold] during sweep, and as [Resume] during

pause, at the same position.

To output sweep starting value

When the sofkey [SttState] is pressed, it enters into the status to output the sweep starting value.

You can check the statustefsted equipment with sweep starting value.

The softkey [SttState] is displayed in the status to output the sweep stop value. If theysoft

[SttState] is not displayed, press therightendlseyt] ¢ 2/ 2] t o tkeygeg.|l e t he soft
In case of gated single sweep, it is in oscillation status with starting value. To stop the oscillation,

press the softey [Stop].

4-78 WF1967/WF1968



4.8 Setting and Operation of Sweep

p)

Q)

To output sweep stop value

When the sofkey [StpState] is pressed, it enters inte $tatus to output the sweep stop value.

You can check the status of tested equipment with sweep stop value.

The softkey [StpState] is displayed when the output is not at the sweep stop value. If-tkeysoft
[StpState] is not displayed, press therigidsoftk ey [ &2/ 2] t-keydebggl e t he
In case of gated single sweep, it is in oscillation status with stop value. To stop the oscillation, press
the softkey [Stop].

To output a sweep synchronization signal, sweep marker signal, sweep x drive

signal

Set in the synchronization/sub output [SubOut] on the third page of the setting screen. Select from

the following four options:

9 Signal that synchronizes with reference phase of waveform [Sync]

1 Signal that synchronizes with sweep [SwpSync]

9 Signal thatombining a marker signahnda signal that synchronizes with the sweep
[SwpSync+Mkr]

9 X drive signal of sweep [>Drive]

9 Output disabled [Off]

A When [Sync] is selected
Signals with TTL level that are rising at the reference phase of waveform are output from the
synchronization/swoutput terminal.

A When [SwpSync] is selected
ATTL level signal that synchronizes with the sweep is output from the synchronizatiootgub
terminal. It changes from high to low at the time of starting sweep.

A When [SwpSync+Mkr] is selected

The rising of sweep synchronous output is a marker signal. The sweep synchronous output is low
until it reaches the marker value from the sweep starting value. The sweep synchronization output
does not change on the return path of a shuttle sweep.

Timing for the signal under sweep to pass the marker value can be known.

However, there are the following restrictions for time zone when a synchronous sweep output is low
level.

A Time zone is |limited from about,th®time#ope t o 99.

does not change even if the marker value is changed when the marker value is close to the
starting value or the stop value.

A Resolution of time zone is limited to the
Therefore, he time zone does not necessarily change even if the marker value is changed finely.
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4.8 Setting and Operation of Sweep

A When [X-Drive] is selected

A signal with the value of3V to +3V/open corresponding to the sweep is output from the
synchronization/swoutput terminal. The voltage ahges linearly in proportion to sweep elapsed
time. The voltage also changes linearly in proportion to sweep elapsed time, leganitifimic
sweepLog-OneWay] and [LogShuttle] is selected as the sweep function in frequency sweep.
When a signal duringrgeep is observed with oscilloscope withyXdisplay or XY recorder, it can

be used as a signal of the X axis.

The following figure shows the relation between a sweep value and each signal. When the stop
value < the starting value, the slope of the sweelive output is contrary to the figure.

Single sweep, gated single sweep
One way Shuttle

‘A" Stop value Stop value

Marker value :

Marker value :

Sweep value
Start value Start value |

Sweep — Low at —i—t! : Low from |

sync signal first . start to

SwpSync. half P stop

(marker disabled) .

Sweep

sync signal : §on : g :

SwpSync + Mkr = Low from ’ = Low from

(marker enabled) start to 5 start to
marker : marker

Sweep X drive
Signal

Sweep time

Sweep time Sweep time

e » ' Mmmememeanmea ] » SRR »
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Continuous sweep
One way Shuttle

‘A" Stop value AL Stop value

Marker value

Sweep value
Start value --¥- Start value Y-

Sweep ' Low at 5

sync signal first Low from

SwpSync half start to stop;

(marker disabled)

Sweep ; ’

sync signal : i ! Lowfrom ! : :

SwpSync + Mkr = Low from start value —— Low from

(marker enabled) start to to marker start to
marker value marker

Sweep X drive

Signal /

 Sweep time ! : Sweep time Sweep time

A When [Off] is selected
The output will be low level. This helps to reduce interference from synchronization output signal.

r) To assign a marker value for a center value, or to assign a center value for a marker
value

When the sofkey [CtK Mkr] is pressd on the second page, a center value is assigned for a marker

value. When the softey [MkrK Ctr] is pressed, the marker value is oppositely assigned for the
center value. If these seeys on the second page of the setting screen are not displayedh@ress
rightendsofk ey [ g1/ 2] t-keydebggl e t he soft

s) To control the sweep start, stop and pause with an external logic signal
Set the external control [ExtCtrl] to enable [Enable] on page two of the setting screen to conduct
sweep operations with a'L level logic input to the Multi I/O connector on the rear panel. This is
shared by CH1 and CH2.
It is recommended that this be set to disable [Disable] when not using an external control signal in
order to avoid malfunctions caused by exogenous noiser. piff number assignmerit, P.3-16
The following operations can be performed.
A Sweep start (pin 14)
Falling input to pin 14 starts the sweep. The sweep will restart from the beginning even if it is
already running.
In the case of a single sweep oradegl single sweep, the sweep will start from the beginning when
a trigger is received. The operation is a logical sum with the trigger source that is set.
A Sweep stop (pin 13)
Falling input to pin 13 stops the sweep, and the output returns to the swegplstar
However, in the case of a single sweep or a gated single sweep, the sweep will start from the
beginning when a new trigger is received.
A Sweep hold/resume (pin 12)
Falling input to pin 12 holds the sweep if it is running. If the sweep is temiystopped, it will
restart from the hold position.
However, if a new trigger is received while a single sweep or gated single sweep is temporarily
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stopped, the sweep (egbing or return for shuttle) will start from the beginning.

4.8.4 Setting Frequency Sweep

For the sweep setting screen and the common operation method, please réfét,tB4R74

a)

b)

c)

d)

Frequency sweep example
Examples of a continuous sweep and linear shulttle.

Shuttle sweep
Stop value

Sweep value \/\/

[t m e mmmme s oy e e v e e P s e e - e s
Start value! Sweep time : Sweep time

T /\A/\/\/\/\[UU\[\/\/\/\/V\A

To select frequency sweep

When the oscillation mode [Mode] is set to
sweep oscillation mode [SWEEP], select the
sweep type [SwpType] on the second page of
the setting screen to display the selection list.
stolvl ——— Selecting frequency [Freq] sets the frequency
sweep.

Swphlode Cont SweFctn Lin—OneWay

In the sweep type setting menu, Select [Freq].

Waveform or mode where frequency sweep is unavailable

Noise, pulse, and DC cannmrform frequency sweep.

FSK, FM and PSK modulation are canceled (modulation function turned off) when frequency
sweep iselected

Items necessary for frequency sweep
Set the following items on the second page of the setting sdieerfirequency settgnon page one
of the setting screen becomes invalid and the current oscillation frequency is displayed.
A Starting frequency [ Start]
The frequency range depends on a waveform.
A Stop frequency [ Stop]
The frequency range depends on a waveform.
A Swe e[fimej i me
Time to change from the starting frequency to the stop freqUEN&y-74
A Sweep Mode [ SwpMode]
Select from continuous, single, or gated singleP4-75
A Sweep function [SwpFctn]
Selectfrom oneway/shuttle or linear/logz P4-75

It is possible to set with center frequency [Center], and span frequency [Span], instead of start
frequency, and stop frequenéy.P4-74

When sweepnode is single or gated single, it is necessary to set the trigger conditionfTrig].
P4-77

Set the following items as needed:
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VA4
A Marker frequency [ Marker FPA79econd page of the
A Stop level [ StpLvI] (FRI@d6ond page of the setti
The setting used for gated single sweep only.
A Oscillation stop unit of the gated sFngle swe

P4-76
The setting used for gated single sweep only.
A Synchronization/sub output sel eEP47n [ SubOut ]

4.8.5 Setting Phase Sweep
For the sweep setting screen and theroomoperation method, please refer b’ A, P4-74
a) Phase sweep example

Exampks of a continuous ep and linear shuttle.
Shuttle sweep

Stop value

Sweep value

Sweep time : Sweep time

o V\N\/V\/M/v

When the phase increases, the frequency rises as by the follalirg\When the phase decreases,
the frequency falls by following vadu

Start value

|Stog phas: (deg] - Star phas: (deg], 1
36( Swee| time(sec
b) To select phase sweep

gy reetomt et Onckay When the oscillation mode [Mode] is set to
sweep oscillation mode [SWEEP], select the
sweep type [SwpType] on the second page of
P p— the setting screen to display the selection list.
Selecting phase [Phase] sets the phase
sweep.

ExtCtrl Disable

Select [Phase] in the sweep type setting menu

c) Waveform or mode where phase sweep is unavailable
Noise and DC cannot perform phase sweep.
FSK, PSK and PM modulation are canceled (modulation function turned off) when phase sweep is
selected

d) Items necessary for phase sweep
Set the following items on the second page of the setting screen. The phase sétshgamge of
the setting screen becomes invalid, and the current phase is displayed.
A Starting phase [Start]
A Stop phase [Stop]
A Sweep time [Ti me]
Time to change from the starting phase to the stop pheRé-74
A Sweep Mode [ SwpMode]
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Select from continuous, single, or gated singleP4-75
A Sweep function [SwpFctn]
Select from onavay, wttle.F P4-75
It is possible to set with center phase [Center], and span phase [Span], instead of start phase, and
stop phaser P4-74
When sweep mode is single or gated single, it is negessaet the trigger condition [Trigk
P4-77

Set the following items as needed:
A Mar ker p lisacons pagewéthelsetting screerf4-79
A St op | e(seeohd pfigs of thetad streenfF P4-76
The setting used for gated single sweep only.
A Oscillation stop unit (setondphge ofthadeténgsceEnpgl| e s we
P4-76
The setting used for gad single sweep only.
A Synchronizati on/ s u(thirdpage qf the setting dcred)P4-7@ n [ Sub Ou't ]

4.8.6 Setting Amplitude Sweep

For the sweep setting screen and the common operation method, please réfét,tB4R74

a) Amplitude sweep example
Examples of a continuous sweep and linear shulttle.

Shuttle sweep

Stop value
Sweep value \/\/
€ e O >
L Sweep time : Sweep time

ot sigl NVWV\/V\/\/\/\/\/\AN\/\MN

b) To select amplitude sweep

When the oscillation mode [Mode] is set to

sweep oscillation mode [SWEEP], select the

sweep type [SwpType] on the second page of

the setting screen to display the selection list.

Stplul ——— When amplitude [Amptd] is selected, amplitude
ExtCir] Disable sweep is set.

Swphode Cont SwpFctn OneWay

Select [Amptd] in the sweep type setting menu

c) Waveform or mode where amplitude sweep is unavailable
Amplitude sweep cannot be pernieed with DC.
AM and AM (DSB-SC) modulation are canceled (modulation function turned off) when amplitude
sweep is specified.
d) Items necessary for amplitude sweep
Set the following items on the second page of the setting screen. The amplitude séitsigpage
of the setting screen becomes invalid, and the current amplitude is displayed.

A Starting amplitude [ Start]
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A Stop amplitude [ Stop]
A Sweep time [Ti me]
Time to change from the starting amplitude to the stop amplifude4-74
A Sweep Mode [ SwpMode]
Select from continuous, single, or gated singleP4-75
A Sweep function [SwpFctn]
Select from onavay, shuttleF P4-75
It is possible to set with center amplifCenter], and span amplitude [Span], instead of start
amplitude, and stop amplitude. P4-74
When sweep mode is single or gated single, it is necessary to set the trigger conditioR [Trig].
P4-77

Set the following items as needed:

A Marker amplitude [ Marker FPA79econd page of the

A Stop level [ StpLvI] (FRI@Goond page of the setti
The setting usedf gated single sweep only.

A Oscillation stop unit of the gated sFngle swe

P4-76
The setting used for gated single sweep only.
A Synchronizati on/ s u(thirdpagé qf the setting dcred)P4-7® n [ Sub Ou t ]

4.8.7 Setting DC Offset Sweep

For the sweep setting screen and the common operation method, please réfét,tB4R74

a) DC offset sweep example
Examples of a continuous sweep and linear shulttle.

Shuttle sweep

Stop value
Sweep value \/\/
L L LR S T N ------------------------------ >
Start valye Sweep time : Sweep time |

Output signal M\/W\M/W\/\/\/\/\/\/\/V\/\A/

b) To select DC offset sweep

When the oscillation mode [Mode] is set to
sweep oscillation mode [SWEEP], select
the sweep type [SwpType] on the second
page of the setting screen to display the
T p— selection list. When the DC offset [Offset] is
pressed, DC offset sweep is set.

Swphlode Cont SweFctn OneWay

ExtCtrl Disable

Select [Offset] in the sweep type setting menu

c) Waveform or mode where DC offset sweep is unavailable
None.However, when DC is selected as a waveform, the D€l l&self is swept. In addition, when
DC is selected as a waveform, gated single sweep cannot be performed.
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DC offset modulation is canceled (modulation function turned off) when DC offset sweep is
specified.

d) Items necessary for DC offset sweep
Set the flowing items on the second page of the setting screen. The DC offset seftfiirsg) page
of the setting screen becomes invalid, and the current DC offset is displayed.
A Start DC offset [Start]
A Stop DC offset [Stop]
A Sweep time [Ti me]
Time to changérom the starting DC offset to the stop DC offset.
F P4-74
A Sweep Mode [ SwpMode]
Select from continuous, single, or gated singleP4-75
A Sweep function [SwpFctn]
Select from onevay, shuttleF P4-75
It is possible to set with center DC offset [Centexppan DC offset [Span], instead of start DC offset
/ stop DC offsetF P4-74
When sweep mode is single or gated single, it isss2ry to set the trigger condition [Trig].
P4-77

Set the following items as needed:

A Mar ker DC (sdcdngpade of[thel setting sareErf4-79

A St op | e(seeohd phig&fthe detting $cree) P4-76
The setting used for gated single sweep only.

A Oscillation stop unit (setondphge ofthadeténgsceEnpgl|l e s we
P4-76
The setting usefbr gated single sweep only.

A Synchronizati on/ s u(thirdpage qf the setting dcred)P4-7@ n [ Sub Ou't ]

4.8.8 Setting Duty Sweep

For the sweep setting screen and the common operation method, please réfét,tB4R74

a) Duty sweep example
Examples of a continuous sweep and linear shulttle.

Shuttle sweep

Stop value

Sweep value

Start value ‘””"S-\-A»léé-p» Wime T NSWeep T »

Output signal H | H H H H|HH H “ H HHHHH| H H H
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b) To select duty sweep

When the oscillation mode [Mode] is set to
2=Phaso sweep oscillation mode [SWEEP], select
st |3znptd [l O % the sweep type [SwpType] on the second
ol O % page of the setting screen to display the
P p— selection list. When [Duty] is pressed, duty
Extetrl Disable sweep is set.

3 SwpMode Cont  SwpFctn OneWay

Select [Duty] in the sweep type setting menu

c) Waveform that duty sweep is available
Square wave ahpulse wavareavailable
PWM modulation is canceled (modulation function turned off) wdhety sweep is specified.

d) Setting items necessary for duty sweep
Set the following items on the second page of the setting screen. The duty setting on pagjfeeone of
setting screen becomewalid and the current duty is displayed.
A Start duty [Start]
The range of duty depends on the frequency. Pulse wave further depends on the rising and falling
times.F PA4-44, P4-46
A Stop duty [ Stop]
The range of duty depends on the frequency. Pulse wave further depends on the rising and falling
times.F P4-44, P4-46
A Sweep time [Ti me]
Time to change frorthe starting duty to the stop duky. P4-74
A Sweep Mode [ SwpMode]
Select from continuous, single, or gated singleP4-75
A Sweep function [SwpFctn]
Select from onavay, shuttleF P4-75
It is possible to set with center duty [Center] and span duty [Span], instead of start duty and stop

duty.F P4-74
When sweep mode is single or gated single, it is necessary to set the triggéorcphudif]. F
PA-77

Set the following items as needed:

A Mar ker d(secopd phgd af thi settiflg screer4-79

A St op | e(seeohd phge of the settinyy screr4-76
The setting used for gated single sweep only.

A Oscillation stop unit (setondphge ofthadetingsceénpgl|l e swe
F P4-76
The setting used for gated single sweep only.

A shyonization/sub output selection [Sub@hird page of the setting scredh)P4-79
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4.9  Setting and Operation of Burst
4.9.1 Burst Oscillation Types(Burst mode)

The following 4 types of burst oscillations are available.
A Auto bur st
Repeat oscillation and stop automatically at the specified by waveform respectively. A trigger signal is
not necessary P4-90
A Trigger bur st
Every time a trigger is accepted, perform oscillation with the specified frequeres}-93
A Gate Oscillation
While the gate is On, performs an oscillation with an integer cycle ochelé unit.F P4-98
A Triggered Gate Oscillation
Gate oscillation that turns the gate Offi/€very time a trigger is accepted. P4-102

4.9.2 Screen for Setting and Operation of Bursts

This section describes the common screen structure in the burst oscillation mode.

Settings and operations are performed in the Osmilktting screen. When you press the MENU key
while another screen is displayed, the Top menu is displayed. Select [Oscillator] and then press the
ENTER key.

a) To set oscillation mode as burst

Press the MODE key to open the oscillation mode
00 Hz selection list. Select the burst oscillation mode
[Burst]. (F P.4-27) This switches to burst oscillation
[Auto| Synclator @ Off mOde.

Fetn Sine There are 3 pages of setting screens in total in the
burst oscillation mode. You can switch pages by
using the NEXT soft-key.

To set the oscillation mode to [Burst] (F P.4-27)

b) First page of the setting screen: Basic parameter setting screen
These are common items which are independent of the oscillation mode.

Indicates that the first page

1000.000 000 00 e © deplayed

aeta 0,100 O Vp-p Synclator ® OFf
= oot +0).000 0 V Fetn Sine Pressing the NEXT
. key switches the

|
|
Setting of start S mase +0,000 deg I display to the
oscillation/stop phase I second page

c) Second page of the setting screen: Screen for Setting Bursts
Settings differ depending on the burst mode. This is explained for each burst mode.
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d) Third page of the setting screen: screen for setting the modulation function and
synchronization/sub output terminal
The following figure is an example of selecting FM as a modulation type.

Indicates that the third page

Modulation type is displayed

Modulation width .
Internal modulation waveform

Internal modulation frequency
Modulation source =—— ModFetn Sine <= nternal modulation phase

Synchronization output —= woaens +0), 00 degZs

1 Modulation type [ModType]
These are the types of modulation. Select from FM, FSK, PM, PSKAMDSB-SC), DC
offset modulation, and Off P4-58
FSK and PSK cannot be selected in burst oscillation mode except whenutsitgizst
[AutoBurst].
Even during the oscillation also stopped always modulation acts. When the level in the PM of
stopping at a constalavel, please use by the stop level on.
1 Synclator synchronization source [SyncSrc]
This only appears when the Syaidr function is turned on in auto burst [AutoBurst]. This
oscillation frequency synchronizes with the synchronization source specified here. The
selection list is as follows: P4-32
Channel 1 Channel ZWF1968 only)
CHA1 trigger input termindExt] CH2 trigger input termindExt]
- CHaA1 trigger input terminal [Ch1]

The polarity can also be selected.

1 Modulation width [Deviation, Depth, HopFreq]
This is the modulation width. The item name changels thi modulation typd= P4-58
The modulation signal will have no effect on the main signal when the modulation width is set to
0. Selecting internal for the modulation source and internal modulation wavef@BubiRctn]
the sub output selection [SubOut] will output an internal modulation signal from the
synchronization/sub output BNC terminal. At this time, the internal modulation signal can be
used as an independent signal source by freely setting the wayitaroency phase amplitude
andDC offset.

1 Modulation source [Source]
Select internal [Int] or external [Ext] for the modulation souFee?4-58
Additionally, [Ch1] may be selected on channel 2 as on channel 1. (WF1968 only)
[Ch1] canonly be selected when the modulation mode is FSK or PSK and the channel 1
modulation source is set to [Int].

L Internal modulation frequency [ModFreq]
This is the frequency of the internal modulation sourcé4-58
This item is not available when the modulation function is off or set to external modulation.

L Internal modulation waveform [ModFctn]/Sub waveform [SubFctn]
Sets the waveform for the internal modulation source when the modulation function is turned on
and set tanternal modulation. Select from the sine wave, square wave, triangle wave, rising
ramp wave, falling ramp wave, noise, and arbitrary wav&4-58
Selects the sub waveform sent to the sub output when the modulation fimttiored off or not
set to internal modulation.

1 Internal modulation phase [ModPhs] /Sub waveform phase [SubPhs]
This is the phase of the internal modulation source when the modulation function is turned on and
set to internal modulation. Changes the phase difference between the reference phase of the
internal modulation source and the waveform output.
Sets the sub waveform phase sent to the sub output when the modulation function is turned off or
set to external modulation.

1 Sub output selection [SubOut]
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Selects the output signal from the synchromiweisub output terminal. Choose from the selection
list. F P4-59

1 Sub output amplitude [SubAmp]
Sets the output amplitude when the internal modulation waveform and sub waveform are selected
as the output signal from the £jmonization/sub output terminal.

1 Sub output offset [SubOfs]
Sets the output offset when the internal modulation waveform and sub waveform are selected as
the output signal from the synchronization/sub output terminal.

4.9.3 Auto burst

Repeat oscillation anguse automatically at the specified by waveform respectively. A trigger signal is
not necessary.

a) Auto burst example
Mark wave number (oscillation wave number): 3 waves, space wave number (stop oscillation wave
number): 2 waves, start oscillation/stopaph: 30 degree, stop level: In case of Off.

Oscillation start/stop phase
30 degrees

Oscillation phase continues even when stopped

Mark wave Mark wave
number 3 | number 2

Oscillation Stop
b) To set burst mode as auto burst

=
1:AutoBurst
£

Select burst oscillation mode [BrstMode] on
the second page of the setting screen, and
press the ENTER key to display the burst
mode selection list. Selecting auto burst
[AutoBurst] sets the auto burst mode.

LES

Select [AutoBurst] on the burst mode setting menu

c) Screen for auto burst setting(second page)
Indicates that the second

Set the burst mode to | CIIRED tode BURST E-B<; PrEeTT page is displayed
[AutoBurst] = e loBurs |

Mark wave number ==k 1.0 cycle I pressing the NEXT :

Space wave number rSvace 1.0 cycle : lgi_%y Iswittcht(;s tp et |

isplay to the firs

— I page 1

Stop level stotel OFf 1 1

e o o - —— f]

1 Burst mode [BrstMode]

Set the burst mode. Set the mode here to auto burst [Auto].
L Mark wave number [Mark]

The wave number of oscillatiol.5 This can be set in cycle unit. Usually, set to 1 cycle unit.
1 Space wave number [Space]
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The wave number ta@p oscillation. 0.5 This can be set in cycle unit. Usually, set to 1 cycle
unit.

1 Stop level [StpLvl]
The signal level while oscillation is stopped. Set the level by specifying Off df (ixn-92

d) Waveform that auto is unavailable
Noise and DC cannot perform auto burst.

Setting items necessary for auto burst

Set the oscillation start/stop phase [Phase] on the first page of the setting screen.

Set mark wave number [Mark] and space wave number [Space] on the second pegettihtn
screen.

Each wave number is usually set as integer value.

The stop level [StpLvl] on the second page of the setting screen is usually set as Off [Off].
F P.4-97

e)

f) To start auto burst Y Started automatically
In auto burst mode, burst starts automatically when entering indse#ation mode. However, if
the sweep setting is not appropriate, the burst oscillation will not start ([Conflict] is displayed in the
channel status area). Whpressing the sekey [?] displayed on the left end, the message
concerning an improper setting appears. When that is changed to a proper setting, burst oscillation
startsF P14-9

To stop auto burst Y Cannot

Oscillationcannot be stopped while in auto burst mode.

To stop oscillation, set the burst mode [BrstMode] to a setting other than auto burst [Auto] on the
second page of the setting screen to prevent a trigger or gate signal from arriving.

To set as continues osctilan, change the oscillation mode to [CONT].

9)

h) Tooutput a bur st signal Y In the

settings
Set synchronization output [SyncOut] on the third page of the setting s8edect from following
table.

synchronizati on

Modulation function on and internal modulation|

Modulation function dfor external modulation

Waveform reference phase synchronization[Syn

Waveform reference phase synchronization[Syn

Burst synchronization [BrstSync]

Burst synchronization[BrstSync]

Internal modulation synchronization [ModSync]

Internal modulatiorwaveform [ModFctn]

Sub waveform [SubFctn]

Output disabled [Off]

Output disabled [Off]
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