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Safety Summary

General Safety Precautions

The following general safety precautions
must be observed dng all phases of
operation of this instrument. Failure to
comply with these precautions or with
specific warnings elsewhere in this manual
violates safety standards of design,
manufacture, and intended use of the
instrument.

Agilent Technologies Inc.sasnes no
liability for the customer's failure to comply
with these requirements.

Before operation, review the instrument and
manual for safety markings and instructions.
You must follow these to ensure safe
operation and to maintain the instrument in
safecondition.

General

This product is a Safety Class 1 instrument
(provided with a protective earth terminal).
The protective features of this product may
be impaired if it is used in a manner not
specified in the operation instructions.

All Light Emithg Diodes (LEDs) used in this
product are Class 1 LEDs as per IEC 40825

Environment Conditions

This instrument is intended for indoor use in
an installation category Il, pollution degree 2
environment. It is designed to operaitin

a temperatureange of ®40 °C (4@ 105

°F)at a maximum relative humidity86¥o

and at altitudes of up to 2000 meters.

Refer to the specifications tables for the ac
mains voltage requirements and ambient
operating temperature range.

Before Applying Power

Verify hat all safety precautions are taken.
The power cable inlet of the instrument
serves as a device to disconnect from the
mains in case of hazard. The instrument
must be positioned so that the operator can
easily access the power cable inlet. When
the instrument is rack mounted the rack
must be provided with an easily accessible
mains switch.

Ground the Instrument

To minimize shock hazard, the instrument
chassis and cover must be connected to an
electrical protective earth ground. The
instrument must beomnected to the ac
power mains through a grounded power
cable, with the ground wire firmly connected
to an electrical ground (safety ground) at the
power outlet. Any interruption of the
protective (grounding) conductor or
disconnection of the protectiveréra

terminal will cause a potential shock hazard
that could result in personal injury.

Do Not Operate in an Explosive
Atmosphere

Do not operate the instrument in the
presence of flammable gases or fumes.

Do Not Remove the Instrument
Cover

Operating pspnnel must not remove
instrument covers. Component replacement
and internal adjustments must be made only
by qualified personnel.

Instruments that appear damaged or
defective should be made inoperative and
secured against unintended operation until
theycan be repaired by qualified service
personnel.
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(2002/96/EC) marketing requirements. The affixe
label indicates that you must not discard this
electrical/electronic duct in domestic householt
waste.
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Do not dispose in domestic household waste.

_ Toreturn unwanted products, contact your local

Agilent office, or see

www.agilent.com/environment/product/for more
information.
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Introduction

o o ® 1 Introduction
o~ e
o..‘ ...o
0“.0

1.1What 6s in This Chapter

This chapter contains a general description dffibael 81188 Waveform
Generatqrincluding an overall functional desasipof the instrument.
Additionally, the front amdarpanel connectors and indicators are
explained in detail.

o This manual is shared by both single and dual channel versions. Thel
you purchased the Model 81180, please ignore all references to the
second channel in this manual.

Conventions

The icon... Indicates
@ A note or important information
(M) Atip
(3¢ A caution or warning
Notes within a table

Safety Symbols
The icon... Indicates
5" Alternating current
(b Standby supply. Unit is not completely disconnected fromaias
when switch is off.
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1.2 Document History

This manual contains information that pertains to all hardware and firr
revisions of the ndel 81180BThe following information is useful in case
you are not sure if features that are described in tnsiah are available
with your firmware or hardware revision. Note that older firmware revi
can be upgraded to the latest revision however, in some cases; the
hardware revision of the board does not support some of the added f¢

First Edition
Manual
(January 2012)

The first edition of the 811808B
firmware version V2.0x.

Second Edition
Manual
(April 2013)

The second edition of the 81180
firmware version2/0x.

Third Edition
Manual
(March201)

Thethirde di ti on of the 81180B User o
firmware version V3.0x.

1.3 Hardware History

14

This manual contains information that pertains to all hardware and firr
revisions of thdlodel 81180BThe following information is useful in cas:
you are not sure if features that are described in this manual are avalil
with your hardware revision. Note that older hardware revisions cannt
upgraded, therefore the features and functimeisare available with your
hardware revision are final. The following is a list of hardware revisior
their applicable firmware revisions.

Revision B

Revision B is supported by firmware revisions 2.00 and above.
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Revision C1 Revision C1 is spprted by firmware revisions 2.00 and above.

Revision D Revision D is supported by firmware revisions 3.00 and above. Note t
support is available starting with hardware revision D.

1.4 Introduction

81180HB-eature Dual output configutian with independent waveform control

Highlights Tight phase offset contrdlO ps resolutiorjetween channelsnd two
synchronized instruments.

Operationah each of the following modes:
1 Function generator
1 Arbitrary waveform generator
1 Modulation generator
I Sequene generator
1 Pulse generator
12 Bit vertical resolution
1 ppm clock stability
Extremely lowphase noisearrier
16 M waveform memory, optional 64 M waveform memory
3 Vppinto 5@V can be generated between +2.25 V windmuble into oper
circuit
Interruped run modes such as,-teggered and delayed trigger
Complesequences link and loop segments in-dséinable order
46 high resolution color LCD di
Ethernet, USB and GPIB interfaces
Twainstrument synchronization, jitfeee and phase control
Remote calibration without removing case covers

81180BJser 6 s Gui de 15
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7 Agileot Techaologies

Introduction
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Figure 1-1: Model 81180B

Detailed functionalescriptioris provided, following the general descriptic
the features and functions avali&tviththe Model81180B

General

TheModel81180Bs a dualchannel universal waveform source. In additit
its standard ability to generate arbitrary shapes, functiongdulationit car
also be used as a ffiflatured pulse generator, as welbasireless signal
source. Th81180Bffers unmatched performance, even when compare
instruments designed to generate fetypesof signals. Its affordable
footprintsaves space and cost without compromising bandwidth and sit
integrity. Cuttingdgetechnology is utilized to assure that this will be the
source needed for many years to come.

Two Synchronized
Channels

The81180Bhas two output channels, both of which can operate either

independently, or synchronized to share the same sdoqlesgurce. As tw
separate channels, one hthge advantage of having two separate instrum
in one box, with each having the ability to be programmed to output dif
function shapes, amplitude levels and/or to operate in different run mos

Altematively, the advantage of having two synchronized channels is ve
significant in applications that require an accurate and controlled phast
between the two channels. Many applications reqgtirenddes and 1&Q
outputs and th&11808Bs ideal for this ugge.




Two Synchronized
instruments

Introduction

Two81180Bnstruments can be synchronized to form a four channel sy.
When synchronized, the skew between the channels can be adjusted \
10 ps increments. Synchronization between instruments requoessal s
cabled 81180BSYN that can be purchased separately from your Agileni
dealer.

Stable and AccurateAs standard, the instrument is equipped with a frequency reference the

Output Signals

1ppm accuracy arsdiabilityovera period of 1 year. Amternal frequency
reference input is provided on the rear panel for applications requiring
accuracy and stability.

Signal Integrity

As technology evolves and new devices are continuously developed, fi
more complegignalsareneededo smulate and stimulate these new
devices. Th81180Bhas the highest bandwidth in its class, enabling it to
accurately duplicate and simulate high frequency test signals. With its
sample clock generator range (up 6635a/s), 1dit vertical resolubin, 2 V
p and over 600 MHz output bandwidth, it is simple to create mathemat
profiles, download the coordinates to the instrument and regenerate
waveforms without compromising signal fidelity or system integrity.

DC or AC Coupled
Outputs

The81180Boffers two output amplifiers: DC, which is output differentiall
AC, which is singlended. The DC path is available for applications whe
transitions and aberrations must be optimized, but bandwidth is limited
AC path is available for applioas requiring bandwidth and flatness for
frequencies as high as 1,9@biz.

Versatile Run ModesHaving a waveform generator that has such an enormous waveform cr

capability without the ability to control how waveforms start and stop is
unlikely tgperform as desired in a réié¢ environment. For this purpose, tl
811808Bs equipped with a highly sophisticated mechanism that allows
control over the start and stop timing, which is exactly what is required
interactive systems. When tmstrument is operated on the bench, most
applications require that the output is generated continuously or triggel
an external source, but as a system component and as part of a large
other equipment, the waveform can be halted for aispemiie, then
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operated for another period of time and stopped when it is no longer re
The enable/disable sequence is available wheB81h80Bs placed in arme
remote operation only and the start and stop commands can be progre
come throul different inputs.

Besides armed operation, the waveform generator responds to various
sources such as: external trigger signal from the trigger input, button p
the front panel, external signal which is applied through the event input
finally, ifnoneof the external stimuli are available, an internal trigger gel
with a programmable trigger period can be utilized to generate repeate
triggers.

As well as the abowdescribed trigger facilities, tB&180Bhas two addition:
triggermodes that enhance its performance. The first is an override mo
where each trigger stops thenningwaveform and overrides the output tc
start over, and the second is anigger mode, where the stop of the
waveform triggers the next start after adpfmed and programmable inter
While the first mode assures that every trigger starts a new cycle, the ¢
mode assures that no new cycle is initiated before the previous cycle
completed and a pprogrammed interval has lapsed before éxeaycle is
started.

Besides its trigger facilities, tB&180R:an be gated to generate waveforr
only when a specific level of the trigger input is reached. It also can be
programmed to generate a counted burst of waveform cycles upon req
whether i comes from a trigger signal or from a remote command.

The81180Balso employs a delay circuit, where an external event trigge
delay which only after its programmed interval, the output is allowed to
generating waveforms.

Finally, to make sune trigger slips away; tt&1180Bhas a smart trigger
detection that inhibits triggers if they are below or above a certain trigg
width and also holds off all triggers that are considered false, before th
signal appears and does the work.

Arbitrary WaveformsWaveform memory is the internal scratchpad where the waveforms res

and Memory
Segmentation

Larger memory banks provide for longer waveforms. One can use the
memory for a single waveform or split the length to smaller segmehis.
case, many waveforms can be stored in the same memory and replayse
a time, when recalled to the output. The memory segmentation feature
combined with a sequence generator that can take different memory s
and link and loop tihein any order as required for the specific applicatio
test. The ability to loop waveform segments in a sequence can save a
memory and thus extend the capability of the generator to produce lon
more complex waveforms. Each ofgdh#80B-hamelscan be programmed
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have a unique setting of sequence steps and loops.

Dynamic Segment / A control input is available on #&180Bear panel that provides control ¢

Sequence Control

the replay of a specific memory segment. The control conhast9 pins ar
hence allows replay of on&256 waveform segments. A valid line must k
asserted to validate segment change. Having the dynamic control feat
effect, can serve as replacement of the sequence table where timaeeal
application an decide when and for how long a waveform will be gener:
For much more complex applications, this same input may serve as a
switch for complete sequences and thus creatdifeaicenarios for regiime
applications.

Built-in Waveform
Galkry

Care to use thimstruments a function generator? No need to calculate
complex waveforms, as tB&180Bloes the work for you. Select the stanc
waveforms button and start generating any of ten waveforms that-are
computed and available for igtdiate use.

Included are: sine, triangle, square, pulse, ramp, sinc and others. Rem
that waveforms are created from sampled waveform points, and theref
some of the waveforms cannot be generabed/ecertain frequencies, whe
the number of poinis insufficient to draw a perfect shape.

Wireless WaveformsWireless communication, with its continuous evolution, emerging stanc

and increasing bandwidth and complexity is an area where traditional
generators often require replacement or upggadiorder to keep up with
modern applications. TB&180Bcombined with the power of the optional
wireless signal software package, creates the most flexible and poweri
wireless signal generation tool available. Define and anaityadlyany test
stimulus, whether it be at baseband, IF or RF frequencies, with a choic
analog or digital. Using tB&180Bwith the wireless signal tool, you can
generate baseband | & Q, IF that are fed directly teamugrter, or even |
signals.

Modulated
Waweforms

The 81180Bs capable of producing an array of modulatbemeswhich
places this generator-iime withstandalone high performance modulation
generators. Th@l180Ran produce: AM, Fi8weepChirpsFSKPSK, ASK
andFrequencynd amplitue Hops
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The 81180B can also generate many types of (nN)PSK and (n)QAM sct
For detailedescriptioronthe various modulation schemesfer

1 Pagesl49and286for PSKmodulation scheme

1 Pags15land287for QAMmodulation scheme

Pulse Waveforms

Need to generate accurate and jiftee pulses? Just set the main operati
mode to pulse generator and the instrument will be transformedfurtito
featured pulse generator. Neeaomtrolpulse transitions anplacemer?
Just program each channel to output pulses with linear or fast transitio
controledge placement with SCLK ps resolution.

Further, if your application requires moaa flst a fixed duty cycle or
programmable pulse width, then modulate and control your leading ed:
any standard or arbitrary waveform shape. Combine all of these featur
external pulse width control and you have an extremely versatile pulse
gereration tool.

While using the pulse generator, do not forget tha81h808s a digital
instrument and as such, creates the pulses from a digital memory. The
be sure to observe the limitations that have evolved in the creation of <
advancednstrument: while most of analog pulse generators can be em
with the81180Bone should observe the number of points that are requ
generate the pulse shape, and take into consideration the time that is r
to compute and output the waweh.

Pulse Patterns

Major consideration has been given to build in the capability to design
and complex pulse patterns, such as-dséined pulse patterns and Pseur
Random Bit Sequence (PRBS).

The81180Battern functionality is implementeslam extension of the Puls
Mode. In addition to RZ pulses, it allows the generation of pattern seqt
that are using NRZ formatting with adjustable transition times as well a
arbitrary transition definitions which are being referred to as bit shapes

Local Operation

Operating th81180Brom the front panel is intuitive and extremely easy
large and usefr r i e n d Hitycolat I6CD klisplaykfacilitates browsing thi
menus, updating parameters and displaying detailed waveform informs
Comimed with a numeric keypad, cursor positmmroland a knob, the frol
panel controls simplify the operation of this universal waveform source




Remote Operation
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Access speed is an increasingly important requirement for test system:
Ethernet, USBndGPIB interfaces are available so that the most suitabls
interface for the application may be selected. Remote control of instrur
functions, parameters and waveform downloads is easily tailored to sp
system environments, regardless of whetheralostvia a laptop compute
full-featured ATE system.

IVI drivers and factory support will speed up system integration and mi
test development time and costs.

Remote Calibration

Normal calibration cycles in the industry range from one tytbages, whert
instruments are sent to a service center, opened to allow access to trin
calibrated and certified for repeated usage. Leadgtechnology was
employed on th@1180Bo allow calibration from a8t 180Bemote interfac
such as USBE;PIB or LAN. Calibration factors are stored in a flash men
thus eliminating the need to open instrument covers.

Manual Changes

Technical corrections to this manual (if any) are listed in the back of thi
manual on an enclosed MANUAL GBES sheet.

Safety ConsideratiorTheModel81180Bhas been manufactured according to international saf

standards. The instrument meets IEC 610EQ61010, CSA C22.2 No.
610161 and UL 6101D(Safety requirements for electrical ipent for
measurement, control, and laboratorydBart 1: General requireménts
has a metal chassis that is directly connected to earth via the chassis |
supply cable (Safety Class I).

Only qualified, serviteined personal should removedrimsient covers.
Always disconnect the power cable and any external circuits before rel
the instrument cover. Any adjustment, maintenance and repair of an oy
powereebn instrument must be performed by authorized service persol
Do not use thismpduct in any manner not specified by the manufacturer
protective features d¢liis product may be impaired if it is used in a mann
specified in the operation instructions.
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When theB11808Bs turned off with the front panel power switch, the
instrument is placed in standby mode but is still connected to the main
disconnect the mains from the instrument, remove the power cord.

Do not rerave instrument covers when operating the instrument or whe
power cord is connected to the mains.

Supplied AccessorieThe instrument ishéppedwith a power cordJSB cable and product CD.

Specifications

Instrument specificationseaavailablén the data sheehatcan be found at
www.agilent.com/find/81180hese specifications are the performance
standards or limits against which the instrument is teSigecifications apg
under the following conditions: output terminated5ai after 30 minutes
warm up time, and within a temperature rangeoaf 036C. Specifications
outside this range are degraded by 0.1%per

1.5 Functional Description
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A detailed functional description is given in the folpwaragraphs. The
description is divided into logical groups: front panel input and output
connectors, rear panel input and output connectors, operating modes,
modes, output type, output state, synchronization, and front panel indic

Front Pael
Connectors and
Indicators

TheModel81180Bhas six SMA connectors on its front panel: two for eas
main output, one usddr accepting triggers and one for the SYNC outpu
Each connector on the front panel ha&BD associated with it, indicating
when the output or input is active (LED on), or when inactive (LED off).
function of each of the front panel connectors is described in the follow
paragraphs.

Main Output
Channels 1 and 2

There are two connectors for each output chhmarked Normal and
Inverted. When using the DC couple mode, the output is generated
differentially through these two connectors. The AC couple mode is sir
ended and consequently, only the Normal connector outputs AC sigha


www.agilent.com/find/81180
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main output conneatse generate standard waveformd@0MHz, arbitrary
waveforms with 8.GSa/s sampling rate, and sequenaadeformghat are
made of arbitrary waveform segments. These outputs generate moduli
pulse waveforms, as well. Output source impedancéNstb@reforehe
cable connected to this output should be terminated witthl68d
resistance. For different load resistance, determine the actual amplitud
the following equation:

S0W )
SOWHR

The output amplitude is doubledentithe output impedance is above rou
10 WV, Also, the outputanbe turned on and off. However, turning the ou
off stops the signal, but leaves low impedance on the output terminals.

Vou=2V prog (

For application safety reason, when the instrument is powered up, the
are always off. For the same reason, when front panel settings are rec
from a stored setup, the outputs are always off.

SYNC Ogput

The SYNC output generates single or multiple TTL pulses for synchror
other instruments (i.e., ascilloscopgto the output waveform. The SYNC
signal always appears at a fixed point relative to the waveform. The loc
the sync pulse alonbé waveform is programmable. Since there is only
SYNC output, the output is associated with the channel 1 output, but ¢
changed to be sourced and synchronized to channel 2.

Note that the SYNC output is also used as a frequency marker when tt
8118Bis set to generate one of the modulation functions.

TRIG IN

81180BJs er 0 s

Gui

In general, the trigger input is used for stimulating output waveforms at
main output connector(s). The trigger input is inactive when the genere
continuous operating mode. Wih@aced in trigger, gated or burst mode,
trigger input is made active and waits for the right condition to trigger tt
instrument. The trigger input is edge sensitive, i.e., it senses transition:
high to low or from low to high.

Trigger level angdge sensitivity are programmable for the trigger input.
example, if your trigger signal rides on a dc level, you can offset the tri
level to the same level gourtrigger signal, thus assuring correct threshc
for the trigger signal. The trigdevel is adjustable frofaV to +5V.

The trigger input is common to both channels. Therefore, if oneSbL 808
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channels is placed in trigger mode, the trigger input will affect this sam
channel. If both channels are placed in trigger mode the triggewill affec
both channels simultaneously.

USB This connector accepssandardJSB1 diskonkey memory sticks. The ma
purpose of this interface is to provide for external storage and downloa
setups and waveforms. This 1/O cannot be usecbfdrolling the instrumer
from remote.

Front Panel ControlsThe front panel controls and keys are grouped in logical order to provic
efficient and quick accessitstrumentfunctions and parameters. Refer tc
Figurel-2 throughout the following description to understand the purpos
effect of each front panel control.
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Figure 1-2: 81180B Front Panel Controls

(%] The index in the following paragraphs point to the numbered artoes il
Figurel-2.

Power Switcld Toggles81180Bower ON and OFF

Menu Topd For certain functions, selects the root menu. This butt
disabled during parameter editing

3. Menu Soft Key8 Select parameters to be audited.

24
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10.

11.

12.

13.

14.
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These buttons are disabled during parameter editing.
MAN & Manual trigger button, used in lieu of an extdrizaer signal.
Esc (Localp Has two functions:

1) When in edit mode, cancels edit operation, restores last valt
returns to the main function screen

2) When operating th81180Bfrom a remote interface, none of -
front panel buttons are active excepé thocal button. Whe
depressed, it restores control to front panel buttons

Enterd Has two functions:

1) When multiple parameters are displayed on the screen, the
and the dial scroll through the parameters. Pressing Enter ¢
the parameter for ediffter the parameter has been modified,
Enter button locks in the new variable and releases the buttc
other operations

2) When a parameter is modified, Enter can be used to replace
suffix key

Cursor UP, Down, Left and RégHias two functios:

1) When multiple parameters are displayed on the screen, the
and the dial scroll through the parameters

2) When a parameter is selected for editing, cursor buttons ri
left move the cursor accordingly. Cursor buttons up or
modifies parameterlue accordingly.

Diald Has similar functionality as the cursor UP and Down keys.

Numeral keypad These keys are used for modifying an edited para
value.

Parameter Suffixes (M/n, kf x1/m and m/s)d These keys are used
place a suffix at the drof the parameter. They are also used for termir
an edit operation.

ProgramCH1, CH®3 Use Program CH1 to modify the screen to di
channel 1 parameters. Use Program CH2 to modify the screen to
channel 2 parameters. These keys can be ardgdvhen thé311808s not
in edit mode

ON/OFF Output, SydcThese keys can be used only when8h&80Bis
not in edit mode. The Output ON/OFF toggles output waveform, at the
connector, ON and OFF. The Sync ON/OFF toggles the sync wavefei
SYNC output connector, ON and OFF

Functiond These keys select one of 5 function menus tha81i&0Bcan
generate. The output functions are: Standard, Arbitrary, Seqt
Modulated and Pulse. A LED lights next to the selected function.

Controld The® keys select control menus that program the 8110A ope

modes. The control menus are: Run Mode, Store/Recall, Utility, Mark
Output.

Gui de
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Rear Panel Input & The81180Bhas a number of connectors on its rear panel. These caisne
Output Connectors are described beloWwigurel-3 shows rear panel plugs, indicators, connet
and other parts.

1 Cle ©)
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Figure 1-3: 81180B Rear Panel

Sample Clock In This SMB connector acceptseaxternal signal that will replace the intern:
sample clock generator. This input accepts signalsliomHz to 46 GHz,
with an input power of @Bm to 1@IBm.The sample clock input is commoa
both channels and is available for those applicationgirey improved phas
noisecharacteristics for the output signalith a suitable source, the overe
phase noise can be improved by a factor of updB@6iz. The sample clo
input is active only after selecting the external SCLK source option.

o The internal sample clock generator is sensitive to noise that might be
through the Sample Clock input. Any signal that is connected to thimay
impair the operation of the internal clock. Therefore, connect a cable tc
Sample Clock In connector only if you intend to use it as an external cl
source. For system applications, where cables are always connected t
Sample Clock kkonnetor, make sure that thexternal sourcsignal is turne
off at all times when the internal sample clock source is in use.
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Segment / SequenceThis 9pin connectoacceptsTTL signals. Pin 1 to 8 control bits, 0 to 7 an

Control In

9 accepts a valisignal. This connector is used for controlling segments
sequences dynamically, depending if the output generates arbitrary we
or sequences. A specific segment is selected by applying a binary cod
segment control input. The output is clemhtp the selected segment after
valid signal is asserted. The same works for sequences where a speci
sequence is associated with a binary code and selected by asserting tl
signal.

Channels 1 and 2 have similar inputs and each channel cartrbéezbto
have a unique set afaveformand sequences controlled from this connec

Marker 1 /2 Out

There are two markers available for each output channel. These are m
Marker 1 and Marker Bhemarkers are generated differentially througB ¢
connectors. One may control marker position, width delay and amplitut
bench operation, the display provides access to programming one mar
transition however only when used remotely. Programmers may set mi
markers and program different reagroperties for each transition instanc

Instrument
Synchronization

The 9W4 combo-8ub connector accepts and arbitrates signals that are
necessary to synchronize two m@180B .4-our of its pins are coaxial a
are used for higfrequency signa) and the other five pins are used for loy
frequency communication. A special cégild80BSYN)s requiredo
connect between two instruments.

For information on the connecting cable, contact your nearest Agilent ¢

Event In

This BNC connectduplicates the operation of the front panel trigger ing
except it is used for synchroniz8idL80Boperation with external events. T
effect of the event input ghownin various tables of this chapter. The ma
common is to cause a sequence stepdiaace to another step.

The event input is level and edge sensitivity and can be programmed ji
the trigger input for trigger level and trigger slope. The event input affe
channels simultaneousltlieyare programmed to sense transitions fiiuis’
input.
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This BNCQonnectolaccepts signals within the range of 10 MHz to 100 v
that reference the sample clock generator. This input is normally used
synchronizing system components to a single clock reference.

The81180khas to bgprogrammed to reference frequency value and pla
external reference mode before it will use this input as reference.

It is important to understand that the synthesizer circuit is binary and tt
decimal values of reference clocks, althoughevdcbepted by the
instrument will cause some short term drift between the reference and
output signal. To minimize this drift, use an external frequency referent
that construes an exact integer ratio between the internal sample clock
andthe external reference value of 2, 4, 8, 16, 64, 128 or 256.

This RG45 connector accepts standard Ethernet cable. Correct setting
address is required to avoid conflicts with other instruments or equipmt
the networkinformatioron hav to change IP address and load instrumer
drivers to the computer is provided in the Installation chapter of this me

This connector accepts standard L23table. The connection to the host
computer is automatic anddesnot require any addresstting from within
the 81180B

This 24pin connector accepts standard GPIB cable. The GPIB address
configured using the fropainelUtility menu. Th81180B:onforms to the
IEEE488.2 standard. Programming protocol is SCPI version 1983dab&!
are available separately from your Agilent dealer.

This 3prong AC LINE connector accepts AC line voltag81T&@Bsenses
the line voltage argktsthe appropriate range automatically. Therefore, !
traditional line voltage setec is not available on the rear panel.

To avoid potentially hazardous situations, always connect the center p
mains ground using the line cord that is supplied with the instrument.




AC Fuse
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The AC fuse protects t8&180Brom excessive currerhlways replace the
fuse with the exact type and rating as printed on the rear panel. The fu
is T1.25AH/250Mf the fuse blows again after replacement, we strongly
recommend that you refer your instrument immediately to the nearest ,
servce center.

1.6 Run Modes

Introduction

The81180BR:an be programmed to operate in one of three basic run mc
Continuous, Triggered and Gated. There are features associated with
basic run modes, such as: arming the output for an evamaltte generatio
delayed trigger, smart trigger and more S8IH80R:an also be prepared to
accept triggers from various sources, such as: front panel trigger input.
panel event input, an internal trigger generator and more. On top, the ¢
can be programmed to respond differently to teggarway that each trigg
can override preceding triggered cycles or launch a continuous trigger
where the waveform stop triggers a new waveform start after a pre
programmed interval.

Summary oflerunmodes trigger sources and trigger features is given be

Continuous Run MoBench operation usually requires that a continuous waveform is availal

the output terminals when the instrument is powered up and the outpui
turned on. On thether hand, fosystemapplications that tolerate signals ¢
at a specific time frame, tB&180B:an be armed from remote to generat
waveforms only after it receives an enable command, and then abortet
the signal is no longer requird@blel-1 summarizes the conditions in whi
the 81180B:an operate when set to continuous run mode. Armed opere
described below.

Arming the GeneratArming theB1180Bs an operation thas normally carried out when the
in Continuous Run generator is operated from remote. For this reason, only a remote com

Mode

can modify the arm option to Armed. When armed, the output can be €
using valid events that are sensed in one ofrtimtpanel trigger inputhe
rear panel event input or a remote enable command. Once earadiéd,
necessarythe waveform can be stopped by a rerabtet command

Tablel-1 summarizethe various controls for each output function a€lwh
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the81180R:an be operated when set to continuous run mode. The vari
controls are explained below.

Waveformd basic output function that tlf81180R:an generate. There are
five output functionavailable Standard, Arbitrary, Sequenced (including
advance sequencing), Modulated and Pulse.

Advance modé affects thegeneratoin sequenced and advanced sequel
only.

Arm Option$ bench operation normally defaults to-aeified where the
output generates waveforimsmediatelafter turning it on. Wning the
81180Blaces the outputs in a wddrvalidenable signal before waveforn
are generated through the output connectors.

Idle Wavefornd defines the shape of the waveform when the generator
selfarmed or when armed but has not been enabted y

Enable Signad defines the source of the enable signal. The BUS optior
disables the event input and onkemotecommand will enable the output
Event defines the event input as the source for the enable signal. Only
source is active at a time.

Abort Signab definesthe source of the abort signal. In this case, only Bl
will cause the signal to stop.

Wave Loop$ attributed to the sequence modes only, it defines how ma
times a segment will loop irspecificsequence setting.

Seq Loop$ attributed to the sequenced waveforms only, it defines how
times a sequence will loop in a specific advanced sequence setting.

Jump Flagd attributed to sequence functions only, it defines if a segmel
sequence will advance to the next step or feaian external event before
jump.

Jump Signab definesthe source of the event that will cause a segment
jump to the next step in a specific sequence setting.



Table 1-1: Arming the 81180B in Continuous Run Mode
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Advance Arm Idle Enable Abort Wave Seq Jump Jump

Waveform Mode Options Waveform Signal Signal | Loops | Loops Flag Signal
Standard Self Armed Wave - () - - -
Armed DC BUS | Event BUS - -
Arbitrary Self Armed Wave - - - -
- Armed DC BUS | Event BUS - - - -

Sequenced Auto Self Armed Sequence - - 1-1M - Bit(0]1) Event

Armed Wave BUS | Event BUS 1-1M - Bit(0]1) Event
Once Armed Wave BUS | Event BUS 1-1M 1-1M Bit (0] 1) -

Stepped Armed Wave BUS | Event BUS - - - Event

Advance Auto Self Armed - 1-1M - Bit(0]1) Event

Sequence Armed Sequence BUS | Event BUS 1-1M - Bit (0] 1) Event
Once Armed Sequence BUS | Event BUS 1-1M 1-1M Bit (0] 1) -

Stepped Armed Sequence BUS | Event BUS - - Event
Moduated - Self Armed - - - - -
Armed Wave BUS | Event BUS - -
Pulse Self Armed - - - -
Armed Wave BUS | Event BUS - -

(+) defines not relevant for this mode

Triggered Run Modeln triggered mode, tiModel81180R:ircuits arealways armed to generate
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one output waveform. The trigger circuit is sensitive to transitions at th
trigger input. Select between positive, negative or either transitions to t
the instrument. You may also programntriggerlevel to the desired tsholc
level. When triggered, the generator outputs one waveform cycle and
idle at the last point of the waveform.

TheModel81180R:anbe triggered from a number of sources:
1) Rear panel connector, designated as TRIG IN,

2) Front panel button med as MAN TRIG (second function to the Enter bu
and

3) Bus commands that are applied to the instrument from any interface, LA
or GPIB.

Descriptions of the various trigger source options are detailed in the fo
paragraphs.
The trigger sigad, whether it comes from an external source or from an
interface command, is routed through electrical circuits. These circuits
small delay known as system delay. System delay cannot be eliminate
completely. System delay is a factor that musbhsidered when applying
trigger signal. It defines the time that will lapse from a valid trigger edg:
software command to the instant that the output reacts.

Tablel-2 summarizethe various controls for eaohtput function of which
the81180B:an be operated, when set to triggered run mode. The vario
controls are explained below.
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Waveformd basic output function that tif81180R:an generate. There are
five output functions available: Standard, Arbisagienced (including
advance sequencing), Modulated and Pulse.

Advance modé affectsthe generator in sequenced and advanced sequ
only.

Arm Optiong benchoperatiomormally defaults to self armed where the
output generate waveforms immediatétigraurning it on. Arming tf81180E
places the outputs in a wdidr-validenable signal before waveforms are
generated through the output connectors.

Idle Waveforn® definesthe shape of the waveform when the generator |
seltarmed or when armed bwtshnot been enabled yet.

Initiate Signald definesthe source from where a trigger is expected to in
a waveform cycle. F.P defines the front panel MAN button as a trigger
The BUS option disables the trigger input and only a remote comithand
enable the output. Trigger defines the trigger input as the source for th
signal. Only one source is active at a time.

Abort Signab definesthe source of the abort signal. In this case, only B'
will cause the signal to stop.

Wave Loop$ for standarcand arbitrary waveforms, this field defines a Ic
counter (burst). For sequence modes only, it defines how many times «
segment will loop in a specific sequence setting.

Seq Loop$ attributedto the sequenced waveforms only, it defines hamy
times a sequence will loop in a specific advanced sequence setting.

Jump Flagd attributed to sequence functions only, it defines if a segmel
sequence will advance to the next step or wait for an external event be
jump.

Jump Signab defnesthe source of the event that will cause a segment
jump to the next step in a specific sequence setting.

Smart Trigd defines if smart trigger controls can be applied to the active
trigger function



Table 1-2: 81180B Triggered Run Mode Controls
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Advance Arm Idle Initiate Abort | Wave Seq Jump Jump | Smart

Waveform Mode Options Waveform Signal Signal | Loops | Loops Flag Signal Trig

Standard - Self Armed - - - - - - - -
Armed DC F.P.IBUS|Trigger | BUS 1-1M - - - Yes

Arbitrary - Self Armed - - - - - - - -
Armed DC F.P.IBUS|Trigger | BUS 1-1M - - - Yes

Sequenced Auto Self Armed - - - - - - - -
Armed DC F.P.IBUS|Trigger | BUS 1-1M - Bit(0]1) | Event Yes

Once Armed DC F.P.IBUS|Trigger | BUS 1-1M 1-1M Bit 0] 1) Event -
Stepped Armed DC F.P.|BUS|Trigger| BUS - - - Event Yes

Advanced Auto Self Armed - - - - - - - -
Sequence Armed DC F.P.|BUS|Trigger| BUS 1-1M - Bit (0] 1) | Event Yes

Once Armed DC F.P.|BUS|Trigger| BUS 1-1M 1-1M Bit (0] 1) | Event -
Stemped Armed DC F.P.IBUS|Trigger| BUS - - - Event Yes

Modulated - Self Armed - - - - - - - -
Armed DC F.P.|BUS|Trigger| BUS 1-1M - - - Yes

Pulse - Self Armed - - - - - - - -
Armed DC F.P.IBUS|Trigger| BUS 1-1M - - - Yes

(x) defines not relevant for this mode

Trigger Run Mode Trigger operation is available to assure that waveforms start only wher

Extensions

trigger is sensed at the trigger input connector. So it is with most wave
generators. However, tB&180Borovides further refinementtbfs function

in a way that the trigger circuit can receive triggers from multiple sourc
arbitrate and delegate the signal to the main trigger circuit and also del
start of the waveform by a ptefinedperiod This is to make sure events ¢
notwasted and waveforms-ptayed only when they are absolutely requir
the system. The various triggen mode extensions are described below.

Delayed Trigger

81180BJs er 0 s

The delayed trigger function is exactly the same as the trigger modeac¢
programmable delay circuit inhibits the generation of the output wavefc
a predeterminedntervalfollowing a valid trigger event. The programmed
delay time defines the time that will lapse from a valid trigger (hardwar:
software) to output.

The delay is programmable in steps of sample clock period and is can
from O to 8e6 sample clock periods. Delayed trigger can be used in col
with external trigger, front panel manual trigger, or remote trigger comr
has no effect on thiaternal trigger timer, nor does it affect the event inpi

Gui
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Trigger Override

Normal trigger sequence requires that a waveform completes its cycle
the generator can be triggered to generate another waveform. Some
applications, however, cannotitifar the end of the waveform, but must
initiate another trigger cycle.

The81180HBeaturesan override mode that ignores the output and upon
trigger, initiates a fresh output waveform, whether the last one has bee
completed or not.

Note that the triger override mode operates on single segments only; it
not affect sequences and/or advanced sequence wavefdisngiote that
the override trigger must precede the end of the signal by at least 64 s
clock periods.

Internal Timer

The internal ther generator operates as a freening asynchronous trigge
generator. It may be used for applications that require periodical and ¢
generation obutputcycles, or to replace external trigger devices. The in
trigger generator is programniedinits of time through the range of 100 t
20 seconds. Note: in order to prevent errors, the period of the internal
generator must be larger than the period of the output waveform.

Delay Timer

Contrary to the trigger override mode that was desdtréfedt, certain
applications cannot tolerate new cycles before the last one comes to a

The 81180Beatures a special #eigger mode that is very similar to the
internal trigger generator where the output istegljeredoy an internal
trigger geerator, but the new waveform starts only after a programmed
interval, and therefore assures that triggers are spaced equally and ne
override active sequences. The delay value is progbéemom 152 to 8e6
sample clock periods.

Counted Burst

Counted burst is an extension of the trigger run mode. It allows genera
counted number of output cycles, which are triggered by single trigger
The burst counter can be used in conjunction with all waveform functio
the 81180BjeneratesThe burst counter is prograabtefrom 1 to 148576

Smart Trigger

Smart trigger is an additional extension of the trigger capability, where
narrows down to a specific pulse event. The trigger circuit can detect:
having a pulse width langihan aprogrammetime value (<time), a pulse
having a pulse width smaller than a programmed time value (>time), ol
having a pulse width between two limits (<>time).
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An additional feature of the smart trigger is the holdoff function where t
output is held idle after tHest trigger and starts a waveform cycle only w
the first valid trigger after a holdoff interval has lapsed.

Trigger Source

The ModeB1180R:an be stimulated to produce waveform functions fror
number of trigger sourceBhese are described in the following paragrapl

Summary of trigger source options and trigger features are listdulah-3
andTablel-4, identifying legalin mocks, trigger sources and trigger featu
and listing possible setting conflicts.

Trigger Input

When selecting the External trigger source, the front panel TRIG IN co
becomes active and every valid signal that is applied to ttissisimulatin
the 81180Bo generate aewwaveform cycle. When the external trigger
source is active, all other sources are disabled, except the MAN front
button.

The characteristics of the trigger input are listederdata sheehat can be
found atwww.agilent.com/find/81180rhe trigger input is sensitive to
transitions and may be programmed to react on positive, negative or b
positive and negative transitiottscan also be programmed to a specific
trigger levels setting frofB Vto 5 V.

Manual Button

Alternately, if an external signal is not available, the front panel MAN b
may also be used to trigger the instrument. This buttonvs actly when
EXT trigger option is selected.

Remote Command

When selecting Bus as a trigger source, the front panel TRIG IN conne
MAN button are disabled and only trigger commands from a remote int
are accepted by the instrumeln this case, the event input is also disabl

Make sure that the appropriate trigger source is selected if you mix ren
local operation.

Event Input

The event input is a repanel connector that duplicates functionality of tl
front panel trigger input, but can be used for detecting events or advan
sequence steps. For most applications, this input should not be used a
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second trigger input. One of the main applications for this input is to se
an enable port for armi®@peration in continuous run mode.

Similar to the front panel trigger input, the event input is sensitive
transitionsand may be programmiadeact on positive or negative
transitions. It can also be programmed to a specific trigger levels seftin
5Vto5V.

Internal Timer

The internal timer is normally used when an external source trigger is r
available and an application requires triggers at constant intervals. The
trigger generator can be programmed for-&tagtiart trigger intervals, using
time units and for stejo-start triggeiintervals using sample clock period
units.

When one of the internal timers is activated, all external and remote tri
are blocked tpreventinterference to the internal timeorfr external device:

Table 1-3: Run Modes and Trigger Source Options Summary
Run Mode Trigger Option Status
ContinuougArmed Externad TRIG IN Active
Externab EVENT IN Disabled
Internal Active
Front panel MAN button Active
Remote eammand Active
Triggered Externab TRIG IN Active
ExternaB EVENT IN Disabled
Internal Disabled
Front panel MAN button Active
Remote command Active
Gated Externad TRIG IN Active
ExternaB EVENT IN Disabled
Internal Disabled
Front panel MAN buth Active
Remote command Disabled
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Table 1-4: Trigger Sources and Trigger Features Options Summary

Introduction

Trigger Source Trigger Feature Status
TRIG IN Self armed / Armed Disabled
Delayed trigger Active
Burst counter Active
Internal timer Disabled
Internal delay (r&rigger) Disabled
Normal / Override Active
<>time pulse width detector Active
Holdoff Active
EVENT IN Self armed / Armed Active
Delayed trigger Disabled
Burst counter Disabled
Internal timer Disabled
Internaldelay (retrigger) Disabled
Normal / Override Disabled
<>time pulse width detector Disabled
Holdoff Disabled
Internal Self armed / Armed Disabled
Delayed trigger Disabled
Burst counter Active
Internal timer Active
Internal delay (r&igger) Active
Normal / Qrerride Disabled
<>time pulse width detector Disabled
Holdoff Disabled
Bus Self armed / Armed Active
Delayed trigger Active
Burst counter Active
Internal timer Disabled
Internal delay (rerigger) Disabled
Normal / Override Active
<>time pulse width detector Active
Holdoff Active
MAN Self armed / Armed Active
Delayed trigger Active
Burst counter Active
Internal timer Disabled
Internal delay (r&rigger) Disabled
Normal / Override Active
<>time pulse width detector Disabled
Holdoff Disabled

81180BJser 6 s Gui de
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Gated Run Mode

In gated mode, tH&l180R)enerates output waveforms on a stable gate
between two gate transitions. The only input that can be used in conjul
with this run mode is thfeontpanel trigger input conntec. Also, the front
panel MAN button can be used for the same purpose manually, but all
trigger entries are blocked for this function. The gate opens on the first
transition and closes on the second transition. Gate level and transits
are programmable. Trigger delay asidgger do not apply to the gated rul
mode.

Tablel-5 summarizes the various controls for each output function of w
the 81180R:an beoperatedvhen set to gated run medThe various contrc
are explained below.

Table 1-5: 81180B Gated Run Mode Controls

Advance Arm Idle Initiate Abort | Wave Seq Jump Jump | Smart

Waveform Mode Options Waveform Signal Signal | Loops | Loops Flag Signa Trig

Standard - Self Armed -(¥) - - - - - - -
Armed DC F.P.|Trigger BUS - - - - Yes

Arbitrary - Self Armed - - - - - - - -
Armed DC F.P.|Trigger BUS - - - - Yes

Sequenced Auto Self Armed - - - - - - - -
Armed DC F.P.|Trigger BUS 1-1M - Bit (0] 1) | Event Yes

Once Armed - - - - - - - -
Stepped Armed - - - - - - - Yes

Advanced Auto Self Armed - - - - - - - -
Sequence Armed DC F.P.|Trigger BUS 1AM 1-1M | Bit(0]1) | Event Yes

Once Armed - - - - - - -
Stepped Armed - - - - - - Event Yes

Modulated - Self Armed - - - - - - - -
Armed DC F.P.|Trigger BUS 1AM - - - Yes

Pulse - Self Armed - - - - - - - -
Armed DC F.P.|Trigger BUS 1-1M - - - Yes
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(x) defines not relevant for this mode

Waveformd basic output function that tf81180Bcan generate. There are
five output functionavailable Standard, Arbitrary, Sequenced (including
advance sequencing), Modulated and Pulse.

Advance modé affectsthe generator in sequenced and advanced sequ
only.

Arm Option® bench operatin normally defaults to selfmed when the
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output generates waveforms immediately after turning it on. Arming the
81180Blaces the outputs in a wddrvalidenable signal before waveforn
are generated through the output connectorsaBekd is nobptional for
gate operation.

Idle Waveforn® definesthe shape of the waveform when the generator |
armed, but has not been enabled yet.

Initiate Signald defines the source from where a gating signal is expect
initiate an output. F.P defines thent panel MAN button as a manual gati
source.

Abort Signab definesthe source of the abort signal. In this case, only B'
will cause the signal to stop.

Wave Loop$ for standard and arbitrary waveforms, this field defines a
counter (burst). Feequencenodes only, it defines how many times a
segment will loop in a specific sequence setting.

Seq Loop$ attributed to the sequenced waveforms only, it defines how
time a sequence will loop in a specific advanced sequence setting.

Jump Flagd attributed to sequence functions only, it defines if a segmel
sequence will advance to the next step or wait for an external event be
jump.

Jump Signab definesthe source of the event that will cause a segment
jump to the next step inspecific sequence setting.

Smart Trigd defines if smart trigger controls can be applied to the active
trigger function
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1.7 Output Type

Introduction The ModeB1180R:an output various types of waveforms, including: Ste
Arbitrary, Sequenced, Maatigld and Pulse. The various output types are
described in the following paragraphs.

Standard Waveform:An array of buiih standard waveforms is available wherBtHES80Hs placet
in its standard waveforms mode. The waveforms are calculated matib
from known equations and converted to waveform coordinates that are
downloaded to the workimgemory Unlike analog function generators tha
use electrical circuits to produce waveform shape81th@0Bnust compute
its waveform coordinates eydime a new function is selected or every tii
that parameters of the function change.

The81180Ran produce 11 standard waveforms: sine, triangle, square,
and pulse, sinc, gaussian and exponential pulses, DC and-Rseioho
noise. Some of the weform parameters can be modified, such as: start
for sine and triangle, duty cycle for square, rise and fall times for pulse:
The standard waveforms are the most commonlyweseskhapes and
therefore, were collected to a library of standardeforms that can be use
without the need to do gffoduct computation and use remote devices t
download waveform coordinates.

The repetition rate of the standard waveforms is given in units of Hz. S
each channel has its own clock source, diffesaneforms, frequencies an
run modes can be generated from its two outputs. On the other hand, \
common sample clock feed is selected, the two outputs must share the
run mode, but can still generate different waveforms and a unique set
paraneters for each channel without interference between the channels
When synchronization between channels is turned on, minimal skew o
waveform starting edges is maintained between the two channels.

Figurel-4 showstypicaldisplay for the standard waveforms function.
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» Standard » Sine

BASE MODE SYNC 0OUT [CH11] EVENT INPUT

COUPLE: DC POS: OPt=s LEVEL: +1.68U
RUN: CONT WIDTH: 4FPts SLOPE: POSITIVE

Figure 1-4: Typical 81180B Standard Waveforms Display

Arbitrary WaveformsOne of the main functions of 8£1808s generating redife wavefoms.
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These are normally not sine waves and squares, but user specific wav
Generating such waveforms requires external utilities such as MatLAB
spreadsheets, but having the program alone is not enough8ad 863
Once the waveform is conbgd and defined, it must be converted to
coordinates and then to a format, which the instrument can accept.

Arbitrary waveforms are stored as digital XY coordinates in a special
normally referred to as working memory. Each coordinate is refersed
waveform point, or waveform sample. The waveform is better defined i
many waveform points. For example: with only 8 points, a sine wavefo
hardly resemble the shape of a sine wave and will look more like an ug
down staircase, but thi384 points, the same sine waveform will look alnr
perfect.

The final shape of the waveform is produced by a DAC (Digital to Anal
Converter). The waveform samples are clocked to the DAC at a rate d
the sample clock frequency. The outpth®DAC converts the digital date
analog levels and passesthe signal to the output amplifier. The shape «
the function is more or less the same as it comes out of the DAC, exce
could be amplified or attenuated, depending on the requiredidenigtitel.

The size of the working memory is limited to the way the hardware was
designed. Th81180Bhas 16 Meg points available as standard (64 Meg
optional) to build one or mosaveformsThere is no need to use the entir
memory for only one weform, as the memory can be divided into smalle
segments and loaded with different waveforms. The generator can be-
programmed to output one segment at a time.
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Sequenced
Waveforms

TheModel81180Bhas separate arbitrary waveform memories for each
channel and each chael can be loaded with different waveforms. Chani
are not limited by the number of segments and by the shape of the wa

Figurel-5shows a typical display for the arbitrary waveform function.

» Arbitrary » Seg #1

Amplitude

Active = N P
Segment (5 Akt OFFS: +8.808Udc
BASE MODE SYNC OUT [CH11] EVENT INPUT
COUPLE: DC  POS: 9Pts LEVEL: +1.68U
RUN: CONT WIDTH: 4FPt= SLOPE: POSITIVE

Figure 1-5: Typical 81180B Arbitrary Waveforms Display

The sequence generator is a very powerful tool that lets you link and Ic
segments in any way you desire. Vloelel81180Bhas two separate
sequence generatodsone for each channéachsequence generator is
dedicated to its own channElgurel-6 shows a typical display for the
sequenced waveforms function.

The sequence circuit is useful for gatiag long waveforms with repeatec
sections. The repeated waveform has to be programmed once and the
will loop on this segment as many times as selected. When in sequen
mode, there is no time gap between linked or looped segments. Sequ
tables must be loaded to the generator before sequenced waveforms ¢
generated. The data for the sequence table is first prepared on an exte
platform and then downloaded to the generator using external utilities ¢
MatLab.

As a simple examptd# a sequenced waveform, loolgurel-6 through
Figurel-9. The waveforms shovimthese figures were placed in memory
segments 1, 2 and 3, respectively. The sequeneeagor takes these three
waveforms links and loops them in a predefined order to generate the
waveform shown iRigurel-1Q
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» Sequenced #1

Active
Sequence

: +1.6868Upp

Amplitude
: AUTO i +@, B68Udc

BASE MODE SYNC OUT [CH11 EVENT INPUT

COUPLE: DC POS: OFts LEVEL: +1.66U
RUN: CONT WIDTH: 4FPt= SLOPE: FPOSITIVE

Figure 1-6: Typical 81180 Sequenced Waveforms Display
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[ wave Composer ->> C:\Program Files\Tabor Electronics\ArbConnectior

=lolx|

File Edt View Wave Download About...
D mES <L TIlaji il

Yo F o o

, | |Wavelength [ 24 | Activesea [ 1

L. Anchor =0 R. Anchor = 1023
4 1<

Vertical Scale: 64kPts [8kPtsiDiv]

Horizortal Scale: 1kPts [0.1kPtsiDiv]

Figure 1-7: Segment 1 Waveform i Sinc

=10l x|

Wave Composer - C:\Program Files'\Tabor Electronics'ArbConnection
Fie Edt View Wave Download About...

EELTEIEAACEASI IRV

| % # [onr one

5 || Wavelength[ 1024 | Activeseg [ 2

L. Anchor =0 R. Anchor = 1023
[ <1

Vertical Scale: 64kPts [8kPtsDiv]

Horizortal Scale: 1kPts [0.1kPts/Div]

Figure 1-8: Segment 2 Waveform - Sine
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=10l x|

& || wavelength[ 7024 | Activesea [ 3

[ wave Composer ->> C:\Program Files'\Tabor Electronics\ArbConnection
File Edt View Wave Download About...

Dea@s]|<ey FHIiapHd
| Ne % |om o

L R. Anchor = 1023
] <

Vertical Scale: B4kPts [8KPts/Div]
Horizortal Scale: 1kPts [0.1kPts/Div]

Figure 1-9: Segment 3 Waveform 1 Pulse

The followingequencevas made of segment 2 repeated twice, segmen
repeated four times, and segment 3 repeated two times.

Figure 1-10: Sequenced Waveform

The above figure shows a typical front panel entry for a simple seque
table.




» Sequenced #1 » Table

Apply Segment. Repeat.
Changes Number Count

1 +1.0688Upp

10D: AUTO OFFS: +8.6688Udc
BASE MODE SYNC OUT [CH1] EVENT INPUT
COUPLE: DC  POS: @Pts LEVEL: +1.6@8U
RUN: CONT WIDTH: 4Pts SLOPE: POSITIVE

Figure 1-11: Typical Display of a Sequence Table

Introduction

Advanced SequenciAdvanced sequencing is an extension of da@encer functionality. It
describes a function that is capable of sequencing complete sequence
therefore creating very complex scenarios that otherwise would have r
extremely large memory banks. For example, a sequence of initiating
communicabn between ground station and airborne vehicle requires

repetition of a certain sequence of transmissions, and then the mitsskic

is embedded in a separate transmission sequence.

Such a complex communication scheme is easily achieved with thesdd
sequencing technique that has been employed 81 #80BInformation ho
to build sequences and generate advanced sequences is given in Cha

Sequence Advance

Mode

As shown aboveequencesire built as a simple table, defining link, segr
loops and advance bits. When placed in sequenced mode, the output i
changed from stejp-step in ascending order. The term Sequence Adval
Modes defines what is causing the instrument to step through the table
There are three basic advance modasadhn be selected for the sequenc

mode: Auto, Once and Stepped.

The various advance mode options are summarized separately for eac
mode option iffablel-1, Tablel-2 andTablel-5. These modes are explain

in the following paragraphs.

Auto Advance
Mode

Auto advance sequence is the mode used when the sequence is exp
run continuously from the first step in theussatge table to the last, and
then resume the same sequeactomaticallyrom its first step. There are
no interruptions between steps and no interruptions between the last

the first step of the sequence.

81180BJsr 6 s Gui de
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When auto mode is selected, 8180R:an al® be armed to start only
when an enable signal is established.

Once Advance
Mode

The Once sequence advance is the mode used when the sequence i
expected to advance on trigger events only. The trigger source is sele
from an external, front pa@AN button, or a remote command. The
sequence will run upon valid initiation sigmalwill stop and wait for
another trigger to commence with another cycle. Jump bits can be ple
various sequence steps to allow dwelling on a specific waveform segi
and the next step will start only after a valid jump signal is asserted.

The Once advance mode has a repeat counter for applications requir
counted number of sequenchsthis case, the counter can be programn
to generate 1 to 048,578equencesutomatically and then wait for a fre
trigger event to repeat this scenario.

Stepped Advance
mode

Stepped advance sequence is the mode used when the sequence is
expected to advance specificevents only. This advance mode operate
conjunction wth all Run Modes, as listedTiablel-1, Tablel-2 andTable
1-5. When stepped advance mode is selected, the generator steg thr
sequence steps on valid events only. After the last step in the sequen
table, the generator advances to the first row and repeats the sequen
automatically.

Sequence Advance As explained above, the Once and Stepped sequence advanceequodes

Source

stimulus signalo advance to the next step in the sequence table. There
number of inputs where ti8&180B:an be programmed to wait for an eve
that implies gdo-nextstep instruction, including: Front panel MAN butto
Front panel TRI® ktonnector, Rear panel EVENT IN connector, or a so
command that is asserted to the generator through one of its interface
Tablel-1, Tablel-2 andTablel-5list all advance source options for each ¢
the basic run modes: Continuous, Triggered and Gated.

Modulated
Waveforms

Modulated waveforms are computed mathematically and downloaded
arbitray waveform memory and generated at the output connector as &
arbitrary waveformh&811808s capable of producing an array of
modulationwhich places this generatorline withstandalone high
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performance modulation generators. 180Broduce: M, FM Sweep,
ChirpsFSKPSK, ASkndFrequencand amplitudélops The 81180B can
also generate many types of (n)PSK and (n)QAM schemes. The variot
modulation schemes are describethe section that follows

Figurel-12shows a typical display for the modulated waveform function

» Modulated » OFF

cw
Frequency

Carrier

Amplitude

BASE MODE SYNC OUT [CH11] EVENT INPUT

COUPLE: DC POS: GPts LEVEL: +1.68U
RUN: CONT WIDTH: 4Fts SLOPE: POSITIVE

Figure 1-12: Typical 81180B Modulated Waveform Display

Modulation Off

General description of albdulatiorfunctions are given as following.

In modulation OFF, the output generates continuous Carrier Waveform
frequency. The carrier waveform is sinewave and its frequency can be
programmed using the CW Frequency menu. The value programmed 1
CW Frequency parameter is ukedll other modulation functions.

AM

The AM function enables amplitude modulation of a carrier waveform (
The carrier waveformsmewaveand is modulated by an internal wavefor
normally referred to as an envelope waveform. The envelopermasaai be
selected from sine, triangle, square or ramp shapes.

FM

The FM function allows frequency modulation of a carrier waveform (C
carrier waveform is sinewave and is modulated by an internal waveforr
normally referred to asodulatingvaveform. The modulating waveform ce
be selected from sine, triangle or square waveforms.
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Sweep

Sweep modulaticallowscarrier waveform (CW) to sweep from one
frequency, defined by the sweep start parameter to another frequency,
by the sweep sppparameter. Note that C\\sige waveonly. The start and
stop frequencies can be programmed throughout the entire frequency
the instrument.

Chirp

Chirpmodulation allows carrier waveform (CW) to sweep from one freq
definedby thechirpstart parameter to another frequency, defined bghihe
stop parameteAnd at the same time swing from a certain amplitude ley
defined by the start amplitude to another amplitude level, defined by th
amplitude. One may select toegp the frequency and amplitude using lir
steps but can also define logarithmic steps or mix of both.

The start and stop frequencias well as, the start and stop amplitude ley
can be programmed throughout the entire frequartymplitude ranged
the instrument

FSK

FSK (Frequency Sh#tying) modulation allows frequency hops between
preprogrammed frequencies: Carrier Waveform Frequency and Shifte
Frequency. Note that CW is sim&ve onhand that the switch between twc
frequencies is always coherent

ASK

ASK AmplitudeShiftKeying) modulation allovesnplitudenops between twc
preprogrammedmplitude leveldNote that sinevave CW onlis hoppedThe
signal level can hop between two amplitude levels thootighe entire
amplitude range without crossing range or relay ranges.

Frequency Hop

In frequency hop mode, the output waveform (sine wave) hogsrom
frequency t@anotherin a sequence defined by the hop table. There are t
hop types:

1. Frequency hops with fixed dwell time and

2. Frequency hops with variable dwell time




Amplitude Hop

Introduction

In amplitude hop mode, the output waveform (sine wave) hogsom
amplitude t@notherin a sequence defined by the hop table. Therana
hop types:

1. Amplitude hops with fixed dwell time and

2. Amplitude hops with variable dwell time

(n)PSK

The(n)PSKunction is very similar to the stand®®K function excefitat
the output can shift to multiple phase and amplitudéigrusto form phase
shift constellations. There are 7 different types of phase shift keying thi
81180B can generate: PSK, BPSK, QPSK, OQPSK, pi/4ADQPSK, 8PSl
and User defined PSK.

(N)QAM

The(n)QAMfunction is similar to the standah&K fuction excepthatthe
output can shift to multiple amplitudes and phase positions to form an
amplitude/phase shift constellations. There are 4 different types of Que
Amplitude Modulation that the 81180B can generate: 16QAM, 64QAM.
256QAM. If asther constellation scheme is required, one can use the U
QAM to desigimdividuakymbol list and constellation.

Pulse Waveforms

The pulse generator function transforms the instrument into a pulse ge
with the capability to gendeapulses, exactly as they would be generatec
standalone pulse generator instrument. However, one should not forge
the 811808Bs a digital instrument anldereforethe pulses are computed ar
placed in the waveform memory and then replaybd attput as arbitrary
waveforms. When using this pulse function, one could program all puls
parameters in units of time (seconds) just as it would have been done
analog instrument, but as a digital instrument, some of the parameters
take time ® be computed and placed at the output connector.

All pulse parameters are programmable, including: period, pulse width,
fall times, delay, polarity and more. As a dual channel instrument, you
program different pulse settings for each chawpelrate each channel
separately or synchronize the w@annelsso that both outputs transition &
the same time. Operating instructions for the pulse generator are giver
Chapter 3.
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» Pulse

Period

T%: NORMAL

BASE MODE SYNC OUT [CH1] EVENT INPUT

COUPLE: DC  POS: BPts LEVEL: +1.68U

RUN: CONT WIDTH: 4Pts SLOPE: POSITIVE

Figure 1-13: Typical 81180B Pulse Generator Display

Pattern Waveforms The pattern generator function transforms the instrument into a pulse

generator with the capability to generate pulse patterns, exactly as the
be generated by a staatbne pattar generator instrument. However, one
should not forget that the 81188k digital instrument and therefore the
patterns must be downloaded to the pattern memory and then replayet
output as arbitrary waveforms.

Number
of level

)

1
1

| FREAMELE:

LOw: +@.

BASE MOCE . OUT [CH11] TRIGGERED [EXT]
COUPLE: DC FOS: BFt=s LELEL: +1.c@L
RLM: TRIG WIDTH: 4Ft.= SLOFE: POSITILE

Figure 1-14, Typical 81180B Pulse Pattern Generator Display

Multi-Instrument
Synchronization

Applications that require more than two channels present a problem, b
most of the instruments that are available on the madkmally have at a
maximum two output channels. With the boikynchronization feature an
with a simple synchronizatioableand LAN connections, you can



Introduction

synchronize tw81180Bunits to create a fully synchronized fchannel
system, without the igitest degradation of performance of individual
instruments and with complete control over the start phase of each of t
synchronized channels. Information on how to synchg#1i36B
instruments is given in Chapter 3.

1.8 Output State

Introduction

The main outputs can be turned on or off. However, the internal circuit
connected to the output connector and so the impedance on this outpt
remains low. If you do not intend to use a specific output, always remo
cables from this emector to prevent accidental application of externals
signals to the output circuit. For application safety reason, when the
instrument is powered up, the outputs are alwayBaffthe same reason,
when front panel settings are recalled from a storteg sthe outputs are
always off.

1.9 Programming the Mod&1180B

Introduction

Some of th&1180Bunctionality can be operated from the front panel ar
mostly done with builh librariesof waveforms. However, most applicatio
require that waveforsrare downloaded from a host computer and theref
remote operation is essential for this class of instrument. Programming
81180Bequires that the appropriate software utilities be installed in the
computer and the rest is a matter of practice and/ledge of the language
use. There are other system considerations, such as address selectior
have to be settled before programming the instrument. These topics ar
discussed in later chapters.

Low level programming of thiwdel81180B8s done ugig SCPI commands.
Programming aspects are covered in Chapter 4lé¥ighdrivers like IVI
drivers are beyond the scope of this manual. Contact your Agilent
representative for more information about high level drivers fotet
81180B
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e0e® 2 Configumg the Instrument
) Q:‘..... ® .

21 What 6s in This Chapter

This chapter contains information and instructions necessary to prepz
Model81180Bor operation. Details are provided for initial inspection,
grounding safety requirements, repackaging instructiosi®fage or
shipment, installation information and Ethernet address configuration.

2.2 Unpacking and Initial Inspection

Introduction Unpacking and handling of the generator requires standard precautio
procedures applicable to handling of all sersitiectronic equipment. Th:
contents of all shipping containers should be gone through to be sure
all accessories are included and checked against the packing slip to

determine that the shipment is complete.

2.3 SafetyPrecautions

(%] This product is intended for use by qualified persons who are familiar
the safety precautions required to avoid possible injury. Read the ope

information carefly before using the product
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For maximum safety, do not touch the product, test cables, or any otk
instrument parts while power is applied to tiheutt under test. ALWAYS
remove power from the entire test system before connecting cables o
jumpers, installing or removing cards from the computer, or making in
changes such as changing the module address.

Do not touch any object that could pieva current path to the common

side of the circuit under test or power line (earth) ground. Always han
instrument with dry hands.

Always keephe lid closed when power is applied to the device under t
conditions. Carefully read the Safety Precautions instructions that are
supplied with your test fixtures.

Any adjustment, maintenance and repair of an opened, pawmered
instrument must be perfaed by authorized service personnel.

2.4 Performance Check

Introduction

The instrument has been inspected for mechanical and electrical
performance before shipment from the factory. It is free of physical de
and in perfect electrical order. Checkinlsrument for possible damage i
transit and perform the electrical procedures outlined in the section er
Unpacking and Initial Inspection.

2.5 Power Requirements

54

Introduction

The waveform generaiwain operate from any singlbase AC power
source sipplying 100 240 V in the frequency range frond 80 Hz. The
maximum power consumption is 150 VA. The power supply automatic
adapts to the applied AC power (Auto Selection) and monitors the AC
range. The mains supply voltage fluctuation sbaéxceed 10% of the
specified supply voltage.

The81180Bnustbe operated from a power source with neutral or near
ground (earth potential). The instrument is not intended for operation
two phases of a multihase ac system or across the legs sihglephase,
threewire ac power system. Crest factor (ratio of peak voltage to rms.
should be typically within the range of 1.3 to 1.6 at 10% of the nomine
mains voltage.
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2.6 Grounding Requirements

Introduction

To ensure the safety of operatingspanel, the U.S. O.S.H.A. (Occupati
Safety and Health) requirement and good engineering practice mand:
the instrument panel and encl os
housings are isolated from the front panel, the metal part is conttecte(
earth ground.

Do not attempt to float the output from ground, as it may damage the
81180Band your equipment

2.7 Long Term Storage or Rejaging for Shipment

Introduction

If the instrument is to be stored for a long period of time or shipped to
service center, proceed as directed below. If repacking procedures ar
clear to you or, if you have questions, contact your nearest Agilent
Representative, or the Agilent Customer Service Department.

Repackhe instrument using the wrappings, packing material and
accessories originally shipped with the unit. If the original container it
available, purchase similar replacement materials.

Besurethe carton is welkealed with strong tape or metal straps.

Mark thecartonwith the model and serial number. If it is to be shipped,
show sending and return addresses on two sides of the box.

If the instrument is to be shipped to Agilent for calibration or Ep#mct
your local Agilent sales office or local Agilent service center.

2.8 Preparation for Use

Introduction

Preparation for usedludes removing the instrument from the containet
box, installing the software and connecting the cables to its input and
output connectors.

81180BJs er 0 s
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2.9 Installation

Preparation for Use If the intention is to mount the instrument in a rack, it must be installec
way that clears air passage to its cooling fans. For inspection and nor
bench operation, place the instrument on the bench so it is clear of ar
obstructions to the rear fan, to ensure proper airflow.

(%] Using the81180Bwithout proper airflow will result in damage to the
instrument.

2.10Installing IVI Drivers

Introduction The VI driver is a useful utility that provides standard communication
comnands structure to control tt8d1808rom remote. Programming
examples are also available to expedite your software development. -
driver comes free with tl84180B Ho wever , youodl |
visa32.dll run time utilities to be ablaise the VI driver. Thetest IVI
driverc an be downl oaded ford free f
www.agilent.cotfind/81180.

2.11Controlling the Instrument from Remote

Introduction Ingeneral, th&1180R:an be controlled from remote, using one of the
following interfaces: USB, Ethernet or GPIB. Remote interface cables
supplied with the instrument, so if you plan on using one of the remot
programming options, make sure yow lzasuitable cable to connect to
your host computer. The following paragraphs describe how to conne
configure th81180B0 operate from remote. The description is given f
computers fitted with Windows XP, but installing software on other
Windows ersions is quite similar.
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2.12Connecting to a Remoteterface

Introduction

You can connect your Agil&it180Bo GPIB, USB, or LAN adapters,
depending on the application and requirements from your system. Ins
interface adapters on your computemaredescribed in this manual, sinc
the installation procedures for these adapters change frequently. Follc
instructions supplied with your particular adapter. Before proceeding \
the remote interface installation, install an adapter card and floéo
instructions as follows:

GPIB Connection

Direct connection between a host computer and a single device with ¢
not recommended, since GPIB adapters are usually expensive and ni
required for direct connection. Use a GPIB connectiases where
download speed is critical to the system or when you already have a
system in place and you are adding8tht80Bas a GPIB device. The GP!
port is connected with a speciah®i¢e cable. Refer interconnection issu
to your GPIB suppliekfter you connect tH&1180Bo the GPIB port,
proceed to the GPIB Configuration section in this chapter for instructic
how to select a GPIB address.

USB Connection

Direct connection between a sinrgtest computer and a single device wi
USB is reommended, as this does not require any specific considerat
device configurations. Just connect your Ag8éaB0Bo your PC using a
standard USB cable and the interface wilcsglfigure. After you connect
the 81180Bo the USB port, proceedtte USB Configuration section in
this chapter for instructions how to install the USB driver.

LAN Connection

Direct connection between a sinbtest computer and a single device wi
10/100/1000 Basd is possible, but you must use a special cabidn#iza
its transmit and receive lines crossed. If your site is already wired, cot
the 81180Bria twistedpair Ethernet cable. Be sure to use twigiai
wires designed for 10/100/1000 Bas@etwork use (phone cables will n
work). Refer interconnemti issues to your network administrator. After
connect thé81180Bo0 the LAN port, proceed to the LAN Configuration
section in this chapter for instructions how to set up LAN parameters

81180BJser 6 s Gui de 57



2.13Selecting a Remotmterface
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Introduction

The811808Bs supplid by the factory with the active remote interface se
USB. If you intend to use USB connection, all you need to do is conne
USB cable and proceed with the USB Configuration instructions as gi
this chapter to install the USB driver and gandi the USB port (first
connection only). If you already used your instrument in various platfc
and want to reselect your interface, you need to access the Select Inte
screen as shown iRigure2-1. To acess this screen, press thiility key in
the Control groyghen select th&®emote Interfacgoft key andhen the
Select Interface soft key button.

Use the curser keys left and right to point to the required interface opt
then press Enter. The nawerface will initialize and the icon at the top \
be updated and will flag the active interface option.

The interface icon is always displayed at the top of the screen, so if yi
not sure which of the interfaces is selected, compare the fajlameims to
what you have on the screen:

Designates GPIB interface is selected and active. GPIB configuration
required to communicate with your PC.

Designates USB interface is selected and active. First connection req
USB configuration andfs@are driver installation to communicate with y
PC.

Designates LAN interface is selected and active. LAN configuration is
required to communicate with your PC.

erface

-Control from Interface
OerIB (OusB  (DLAN

NOTE: Press Enter to select the active
J interface.

Initializing the LAN interface.
IP Address :192.168.0.245
Subnet Mask :255.255.255.0
Default Gateway : 0.0.0.0

Done.

LAN

BASE MODE

COUPLE: DC
RUN: CONT

TRIG OUT [CH1]

POS: GPLs
WIDTH: 4Pts

INTER-CHANNELS [CH1]

OFFSET: 6Pt
SKEW: 1, @0ns

Figure 2-1: Selecting a Remote Interface
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2.13.1GPIBConfiguration

Introduction

GPIB configuration requires an address setting only. If you intend to L
more than one instrument on the bus, you have to make sure each de
has a unique address setting. GPIB address is programmed from the
panel Utility menu as shownhigure2-2. To access this screen, press th
Utility control button, then press the Remote Interface soft key button
then select the GPIB soft key button. The display will besdpaliih the
current GPIB address. The default address is 4. To modify the addres
the Enter key and use the dial or keypad to select the new address. F
Enter for thé&1180B0 accept the new address setting.

Configuring your GPIB address setting does not automatically select i
GPIB as your active remote interface. Setting a remote interface is dc
from the Select interface menu. Infororatiow to select and Interface is
given earlier in this chapter.

81180BJs er 0 s

Select
Interface

§ -General Properties
[Address: e

NOTE: IEEE 488.2 compatible.

BASE MODE TRIG OUT [CH1] INTER-CHANNELS [CH11
COUPLE: DC | POS: GPts OFFSET: @Pt=
RUN: CONT WIDTH: 4Pt= SKEW: 1,80ns

Figure 2-2: GPIB Configuration Screen
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2.13.2USB Configuration

Introduction Make sure you select USB as the Remote Interface from thesfinehof
the Agilen81180BOherwise,USB requires niirtherfront panel
configuration parameters. Following the simple installation steps as sl
later in this chapter, just connect your Agi&tit80Bo your PC using a
standard USB cable and thieiface will seltonfigure. The first time you
connect the generator to your PC, the new hardware will be detected
the message, as shownRigure2-3, will appear

é') Found Mew Hardware

d11306

Figure 2-3: USB Device Detected, 15t Message

i) Found New Hardware

1JSB Test and Measurement Device

STk 15:27

Figure 2-4: USB Device Detected, 2" Message
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Figure 2-5: Found New Hardware Wizard

Immediagly thereafter, the Found New Hardware Wizard will open, as
shown inFigure2-5. Select the Instalhe software automatically
(Recommendedption and click on neXtote that Agilent 1/O library 15.C
or later musbe installed on your computer for the driver to install
automaticallyWhen the new driver has been detected and installed, e;
to see the following dialog box on the computer screen:

Figure 2-6: New Hardware Found and Software Installed
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