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1 Introduction 

 

 

 

 

 

 

 

1.1 Whatõs in This Chapter 
 

 This chapter contains a general description of the Model 81180B Waveform 

Generator, including an overall functional description of the instrument. 

Additionally, the front and rear panel connectors and indicators are 

explained in detail. 

 
 

 This manual is shared by both single and dual channel versions. Therefore, if 

you purchased the Model 81180B-116, please ignore all references to the 

second channel in this manual. 

 

Conventions 

The icon... Indicatesé 

 
A note or important information 

 
A tip 

 
A caution or warning 

. Notes within a table  

 

Safety Symbols 

The icon... Indicatesé 

 Alternating current 

 

Standby supply. Unit is not completely disconnected from ac mains 

when switch is off. 
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1.2 Document History 
 

 This manual contains information that pertains to all hardware and firmware 

revisions of the model 81180B. The following information is useful in case 

you are not sure if features that are described in this manual are available 

with your firmware or hardware revision. Note that older firmware revisions 

can be upgraded to the latest revision however, in some cases; the 

hardware revision of the board does not support some of the added features. 

 

First Edition 

Manual  

(January 2012) 

The first edition of the 81180B Userõs Guide describes the functionality of 

firmware version V2.0x. 

 

Second Edition 

Manual  

(April 2013) 

The second edition of the 81180B Userõs Guide describes the functionality of 

firmware version V2.0x. 

 

Third Edition 

Manual  

(March 2014) 

The third edition of the 81180B Userõs Guide describes the functionality of 

firmware version V3.0x. 

 
 

1.3 Hardware History 
 

 This manual contains information that pertains to all hardware and firmware 

revisions of the Model 81180B. The following information is useful in case 

you are not sure if features that are described in this manual are available 

with your hardware revision. Note that older hardware revisions cannot be 

upgraded, therefore the features and functions that are available with your 

hardware revision are final. The following is a list of hardware revisions and 

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 supported by firmware revisions 2.00 and above. 

 

Revision D Revision D is supported by firmware revisions 3.00 and above. Note that LXI 

support is available starting with hardware revision D. 

 
 

1.4 Introduction 
 

81180B Feature 

Highlights 

Dual output configuration with independent waveform control  

Tight phase offset control (10 ps resolution) between channels and two 

synchronized instruments. 

Operational in each of the following modes: 

¶ Function generator 

¶ Arbitrary waveform generator 

¶ Modulation generator 

¶ Sequence generator  

¶ Pulse generator 

12 Bit vertical resolution 

1 ppm clock stability 

Extremely low- phase noise-carrier 

16 M waveform memory, optional 64 M waveform memory 

3 Vp-p into 50W can be generated between ±2.25 V window, double into open 

circuit 

Interrupted run modes such as, re-triggered and delayed trigger 

Complex sequences link and loop segments in user-definable order 

4ó high resolution color LCD display 

Ethernet, USB and GPIB interfaces 

Two-instrument synchronization, jitter-free and phase control 

Remote calibration without removing case covers 
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Figure 1-1: Model 81180B 

 

 

Introduction Detailed functional description is provided, following the general description of 

the features and functions available with the Model 81180B. 

 
 

General The Model 81180B is a dual-channel universal waveform source. In addition to 

its standard ability to generate arbitrary shapes, functions or modulation, it can 

also be used as a full-featured pulse generator, as well as a wireless signal 

source. The 81180B offers unmatched performance, even when compared to 

instruments designed to generate fewer types of signals. Its affordable 

footprint saves space and cost without compromising bandwidth and signal 

integrity. Cutting-edge technology is utilized to assure that this will be the only 

source needed for many years to come. 

 
 

Two Synchronized 

Channels 

The 81180B has two output channels, both of which can operate either 

independently, or synchronized to share the same sample clock source. As two 

separate channels, one has the advantage of having two separate instruments 

in one box, with each having the ability to be programmed to output different 

function shapes, amplitude levels and/or to operate in different run modes.  

Alternatively, the advantage of having two synchronized channels is very 

significant in applications that require an accurate and controlled phase 

between the two channels. Many applications require X-Y modes and I&Q 

outputs and the 81180B is ideal for this usage.  
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Two Synchronized 

instruments 

Two 81180B instruments can be synchronized to form a four channel system. 

When synchronized, the skew between the channels can be adjusted with  

10 ps increments. Synchronization between instruments requires a special 

cable ð 81180B-SYN that can be purchased separately from your Agilent 

dealer. 

 
 

Stable and Accurate 

Output Signals 

As standard, the instrument is equipped with a frequency reference that has 

1ppm accuracy and stability over a period of 1 year. An external frequency 

reference input is provided on the rear panel for applications requiring greater 

accuracy and stability. 

 
 

Signal Integrity As technology evolves and new devices are continuously developed, faster and 

more complex signals are needed to simulate and stimulate these new 

devices. The 81180B has the highest bandwidth in its class, enabling it to 

accurately duplicate and simulate high frequency test signals. With its wide 

sample clock generator range (up to 4.6 GSa/s), 12-bit vertical resolution, 2 Vp-

p and over 600 MHz output bandwidth, it is simple to create mathematical 

profiles, download the coordinates to the instrument and regenerate 

waveforms without compromising signal fidelity or system integrity. 

 
 

DC or AC Coupled 

Outputs 

The 81180B offers two output amplifiers: DC, which is output differentially and 

AC, which is single-ended. The DC path is available for applications where 

transitions and aberrations must be optimized, but bandwidth is limited. The 

AC path is available for applications requiring bandwidth and flatness for 

frequencies as high as 1,500 MHz.  

 
 

Versatile Run Modes Having a waveform generator that has such an enormous waveform creation 

capability without the ability to control how waveforms start and stop is 

unlikely to perform as desired in a real-life environment. For this purpose, the 

81180B is equipped with a highly sophisticated mechanism that allows precise 

control over the start and stop timing, which is exactly what is required for 

interactive systems. When the instrument is operated on the bench, most 

applications require that the output is generated continuously or triggered from 

an external source, but as a system component and as part of a large array of 

other equipment, the waveform can be halted for a specified time, then 
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operated for another period of time and stopped when it is no longer required. 

The enable/disable sequence is available when the 81180B is placed in armed 

remote operation only and the start and stop commands can be programmed to 

come through different inputs. 

Besides armed operation, the waveform generator responds to various trigger 

sources such as: external trigger signal from the trigger input, button press on 

the front panel, external signal which is applied through the event input and 

finally, if none of the external stimuli are available, an internal trigger generator 

with a programmable trigger period can be utilized to generate repeated 

triggers. 

As well as the above-described trigger facilities, the 81180B has two additional 

trigger modes that enhance its performance. The first is an override mode, 

where each trigger stops the running waveform and overrides the output to 

start over, and the second is a re-trigger mode, where the stop of the 

waveform triggers the next start after a predefined and programmable interval. 

While the first mode assures that every trigger starts a new cycle, the second 

mode assures that no new cycle is initiated before the previous cycle has been 

completed and a pre-programmed interval has lapsed before the next cycle is 

started. 

Besides its trigger facilities, the 81180B can be gated to generate waveforms 

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 request, 

whether it comes from a trigger signal or from a remote command. 

The 81180B also employs a delay circuit, where an external event triggers a 

delay which only after its programmed interval, the output is allowed to start 

generating waveforms. 

Finally, to make sure no trigger slips away; the 81180B has a smart trigger 

detection that inhibits triggers if they are below or above a certain trigger pulse 

width and also holds off all triggers that are considered false, before the true 

signal appears and does the work. 

 
 

Arbitrary Waveforms 

and Memory 

Segmentation 

Waveform memory is the internal scratchpad where the waveforms reside. 

Larger memory banks provide for longer waveforms. One can use the entire 

memory for a single waveform or split the length to smaller segments. In this 

case, many waveforms can be stored in the same memory and replayed, one at 

a time, when recalled to the output. The memory segmentation feature may be 

combined with a sequence generator that can take different memory segments 

and link and loop them in any order as required for the specific application or 

test. The ability to loop waveform segments in a sequence can save a lot of 

memory and thus extend the capability of the generator to produce longer, 

more complex waveforms. Each of the 81180B channels can be programmed to 
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have a unique setting of sequence steps and loops. 

 
 

Dynamic Segment / 

Sequence Control 

A control input is available on the 81180B rear panel that provides control over 

the replay of a specific memory segment. The control connector has 9 pins and 

hence allows replay of one of 256 waveform segments. A valid line must be 

asserted to validate segment change. Having the dynamic control feature, in 

effect, can serve as replacement of the sequence table where the real-time 

application can decide when and for how long a waveform will be generated. 

For much more complex applications, this same input may serve as a dynamic 

switch for complete sequences and thus create real-life scenarios for real-time 

applications. 

 
 

Built-in Waveform 

Gallery 

Care to use the instrument as a function generator?  No need to calculate 

complex waveforms, as the 81180B does the work for you. Select the standard 

waveforms button and start generating any of ten waveforms that are pre-

computed and available for immediate use.  

Included are: sine, triangle, square, pulse, ramp, sinc and others. Remember 

that waveforms are created from sampled waveform points, and therefore 

some of the waveforms cannot be generated above certain frequencies, where 

the number of points is insufficient to draw a perfect shape.  

 
 

Wireless Waveforms Wireless communication, with its continuous evolution, emerging standards, 

and increasing bandwidth and complexity is an area where traditional 

generators often require replacement or upgrading in order to keep up with 

modern applications. The 81180B, combined with the power of the optional 

wireless signal software package, creates the most flexible and powerful 

wireless signal generation tool available. Define and analyze virtually any test 

stimulus, whether it be at baseband, IF or RF frequencies, with a choice of 

analog or digital. Using the 81180B with the wireless signal tool, you can 

generate baseband I & Q, IF that are fed directly to an up-converter, or even RF 

signals. 

 
 

Modulated 

Waveforms 

The 81180B is capable of producing an array of modulation schemes, which 

places this generator in-line with stand-alone, high performance modulation 

generators. The 81180B can produce: AM, FM, Sweep, Chirps, FSK, PSK, ASK, 

and Frequency and amplitude Hops.  
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The 81180B can also generate many types of (n)PSK and (n)QAM schemes.  

For detailed description on the various modulation schemes, refer: 

¶ Pages 149 and 286 for PSK modulation scheme. 

¶ Pages 151 and 287 for QAM modulation scheme. 

 
 

Pulse Waveforms Need to generate accurate and jitter-free pulses? Just set the main operating 

mode to pulse generator and the instrument will be transformed into a full-

featured pulse generator. Need to control pulse transitions and placement? 

Just program each channel to output pulses with linear or fast transitions and 

control-edge placement with SCLK ps resolution.  

Further, if your application requires more than just a fixed duty cycle or 

programmable pulse width, then modulate and control your leading edge with 

any standard or arbitrary waveform shape. Combine all of these features with 

external pulse width control and you have an extremely versatile pulse 

generation tool.  

While using the pulse generator, do not forget that the 81180B is a digital 

instrument and as such, creates the pulses from a digital memory. Therefore, 

be sure to observe the limitations that have evolved in the creation of such an 

advanced instrument: while most of analog pulse generators can be emulated 

with the 81180B, one should observe the number of points that are required to 

generate the pulse shape, and take into consideration the time that is required 

to compute and output the waveform. 

 
 

Pulse Patterns Major consideration has been given to build in the capability to design special 

and complex pulse patterns, such as user-defined pulse patterns and Pseudo 

Random Bit Sequence (PRBS).  

The 81180B pattern functionality is implemented as an extension of the Pulse 

Mode. In addition to RZ pulses, it allows the generation of pattern sequences 

that are using NRZ formatting with adjustable transition times as well as 

arbitrary transition definitions which are being referred to as bit shapes. 

 
 

Local Operation Operating the 81180B from the front panel is intuitive and extremely easy. A 

large and user-friendly 4ó back-lit color LCD display facilitates browsing though 

menus, updating parameters and displaying detailed waveform information. 

Combined with a numeric keypad, cursor position control and a knob, the front 

panel controls simplify the operation of this universal waveform source. 
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Remote Operation Access speed is an increasingly important requirement for test systems. 

Ethernet, USB and GPIB interfaces are available so that the most suitable 

interface for the application may be selected. Remote control of instrument 

functions, parameters and waveform downloads is easily tailored to specific 

system environments, regardless of whether control is via a laptop computer or 

full-featured ATE system.  

IVI drivers and factory support will speed up system integration and minimize 

test development time and costs. 

 
 

Remote Calibration Normal calibration cycles in the industry range from one to three years, where 

instruments are sent to a service center, opened to allow access to trimmers, 

calibrated and certified for repeated usage. Leading-edge technology was 

employed on the 81180B to allow calibration from any 81180B remote interface 

such as USB, GPIB or LAN. Calibration factors are stored in a flash memory, 

thus eliminating the need to open instrument covers. 

 

 

Manual Changes Technical corrections to this manual (if any) are listed in the back of this 

manual on an enclosed MANUAL CHANGES sheet.  

 
 

Safety Considerations The Model 81180B has been manufactured according to international safety 

standards. The instrument meets IEC 61010-1, EN61010-1, CSA C22.2 No. 

61010-1 and UL 61010-1 (Safety requirements for electrical equipment for 

measurement, control, and laboratory use ð Part 1: General requirements). It 

has a metal chassis that is directly connected to earth via the chassis power 

supply cable (Safety Class I).  

Only qualified, service-trained personal should remove instrument covers. 

Always disconnect the power cable and any external circuits before removing 

the instrument cover. Any adjustment, maintenance and repair of an opened, 

powered-on instrument must be performed by authorized service personal. 

Do not use this product in any manner not specified by the manufacturer. The 

protective features of this product may be impaired if it is used in a manner not 

specified in the operation instructions. 
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 When the 81180B is turned off with the front panel power switch, the 

instrument is placed in standby mode but is still connected to the mains. To 

disconnect the mains from the instrument, remove the power cord.  

Do not remove instrument covers when operating the instrument or when the 

power cord is connected to the mains. 

 
 

Supplied Accessories The instrument is shipped with a power cord, USB cable and product CD. 

 
 

Specifications Instrument specifications are available in the data sheet that can be found at 

www.agilent.com/find/81180. These specifications are the performance 

standards or limits against which the instrument is tested. Specifications apply 

under the following conditions: output terminated into 50 W after 30 minutes of 

warm up time, and within a temperature range of 20oC to 30oC. Specifications 

outside this range are degraded by 0.1% per oC. 

 
 

1.5 Functional Description 
 

Introduction A detailed functional description is given in the following paragraphs. The 

description is divided into logical groups: front panel input and output 

connectors, rear panel input and output connectors, operating modes, run 

modes, output type, output state, synchronization, and front panel indicators. 

 
 

Front Panel 

Connectors and 

Indicators 

 

The Model 81180B has six SMA connectors on its front panel: two for each 

main output, one used for accepting triggers and one for the SYNC output. 

Each connector on the front panel has an LED associated with it, indicating 

when the output or input is active (LED on), or when inactive (LED off). The 

function of each of the front panel connectors is described in the following 

paragraphs. 

 
 

Main Output - 

Channels 1 and 2 

There are two connectors for each output channel, marked Normal and 

Inverted. When using the DC couple mode, the output is generated 

differentially through these two connectors. The AC couple mode is single-

ended and consequently, only the Normal connector outputs AC signals. The 

www.agilent.com/find/81180
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main output connectors generate standard waveforms to 1000 MHz, arbitrary 

waveforms with 4.6 GSa/s sampling rate, and sequenced waveforms that are 

made of arbitrary waveform segments. These outputs generate modulated and 

pulse waveforms, as well. Output source impedance is 50 W, therefore the 

cable connected to this output should be terminated with 50 W load 

resistance. For different load resistance, determine the actual amplitude from 

the following equation: 

 The output amplitude is doubled when the output impedance is above roughly 

10 kW. Also, the output can be turned on and off. However, turning the output 

off stops the signal, but leaves low impedance on the output terminals. 

 
 

 For application safety reason, when the instrument is powered up, the outputs 

are always off. For the same reason, when front panel settings are recalled 

from a stored setup, the outputs are always off. 

 
 

SYNC Output The SYNC output generates single or multiple TTL pulses for synchronizing 

other instruments (i.e., an oscilloscope) to the output waveform. The SYNC 

signal always appears at a fixed point relative to the waveform. The location of 

the sync pulse along the waveform is programmable. Since there is only one 

SYNC output, the output is associated with the channel 1 output, but can be 

changed to be sourced and synchronized to channel 2. 

Note that the SYNC output is also used as a frequency marker when the 

81180B is set to generate one of the modulation functions.  

 
 

TRIG IN In general, the trigger input is used for stimulating output waveforms at the 

main output connector(s). The trigger input is inactive when the generator is in 

continuous operating mode. When placed in trigger, gated or burst mode, the 

trigger input is made active and waits for the right condition to trigger the 

instrument. The trigger input is edge sensitive, i.e., it senses transitions from 

high to low or from low to high. 

Trigger level and edge sensitivity are programmable for the trigger input. For 

example, if your trigger signal rides on a dc level, you can offset the trigger 

level to the same level as your trigger signal, thus assuring correct threshold 

for the trigger signal. The trigger level is adjustable from -5V to +5V. 

The trigger input is common to both channels. Therefore, if one of the 81180B 
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channels is placed in trigger mode, the trigger input will affect this same 

channel. If both channels are placed in trigger mode the trigger input will affect 

both channels simultaneously. 

 
 

USB This connector accepts standard USB-1 disk-on-key memory sticks. The main 

purpose of this interface is to provide for external storage and download of 

setups and waveforms. This I/O cannot be used for controlling the instrument 

from remote. 

 
 

Front Panel Controls The front panel controls and keys are grouped in logical order to provide 

efficient and quick access to instrument functions and parameters. Refer to 

Figure 1-2 throughout the following description to understand the purpose and 

effect of each front panel control.  

 

 

 

 

 

 
 

 

Figure 1-2: 81180B Front Panel Controls 

 

 

 
The index in the following paragraphs point to the numbered arrows in the 

Figure 1-2. 

 
 

 1. Power Switch ð Toggles 81180B power ON and OFF 

2. Menu Top ð For certain functions, selects the root menu. This button is 

disabled during parameter editing 

3. Menu Soft Keys ð Select parameters to be audited. 

9 
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8 10 11 12 13
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These buttons are disabled during parameter editing. 

4. MAN ð Manual trigger button, used in lieu of an external trigger signal. 

5. Esc (Local) ð Has two functions: 

1) When in edit mode, cancels edit operation, restores last value and 

returns to the main function screen  

2) When operating the 81180B from a remote interface, none of the 

front panel buttons are active except the Local button. When 

depressed, it restores control to front panel buttons 

6. Enter ð Has two functions: 

1) When multiple parameters are displayed on the screen, the cursor 

and the dial scroll through the parameters. Pressing Enter selects 

the parameter for edit. After the parameter has been modified, the 

Enter button locks in the new variable and releases the buttons for 

other operations 

2) When a parameter is modified, Enter can be used to replace the x1 

suffix key 

7. Cursor UP, Down, Left and Right ð Has two functions: 

1) When multiple parameters are displayed on the screen, the cursor 

and the dial scroll through the parameters 

2) When a parameter is selected for editing, cursor buttons right or 

left move the cursor accordingly. Cursor buttons up or down 

modifies parameter value accordingly. 

8. Dial ð Has similar functionality as the cursor UP and Down keys. 

9. Numeral keypad ð These keys are used for modifying an edited parameter 

value. 

10. Parameter Suffixes (M/n, k/m, x1/m and m/s) ð These keys are used to 

place a suffix at the end of the parameter. They are also used for terminating 

an edit operation. 

11. Program CH1, CH2 ð Use Program CH1 to modify the screen to display 

channel 1 parameters. Use Program CH2 to modify the screen to display 

channel 2 parameters. These keys can be used only when the 81180B is not 

in edit mode 

12. ON/OFF Output, Sync ð These keys can be used only when the 81180B is 

not in edit mode. The Output ON/OFF toggles output waveform, at the output 

connector, ON and OFF. The Sync ON/OFF toggles the sync waveform, at the 

SYNC output connector, ON and OFF 

13. Function ð These keys select one of 5 function menus that the 81180B can 

generate. The output functions are: Standard, Arbitrary, Sequenced, 

Modulated and Pulse. A LED lights next to the selected function. 

14. Control ð These keys select control menus that program the 8110A operating 

modes. The control menus are: Run Mode, Store/Recall, Utility, Markers and 

Output. 
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Rear Panel Input & 

Output Connectors 

The 81180B has a number of connectors on its rear panel. These connectors 

are described below. Figure 1-3 shows rear panel plugs, indicators, connectors 

and other parts. 

 

 

 

Figure 1-3: 81180B Rear Panel 

 

 

 

Sample Clock In This SMB connector accepts an external signal that will replace the internal 

sample clock generator. This input accepts signals from 100 MHz to 4.6 GHz, 

with an input power of 0 dBm to 10 dBm. The sample clock input is common to 

both channels and is available for those applications requiring improved phase 

noise characteristics for the output signal. With a suitable source, the overall 

phase noise can be improved by a factor of up to 20 dBc/Hz. The sample clock 

input is active only after selecting the external SCLK source option. 

 
 

 The internal sample clock generator is sensitive to noise that might be injected 

through the Sample Clock input. Any signal that is connected to this input may 

impair the operation of the internal clock. Therefore, connect a cable to the 

Sample Clock In connector only if you intend to use it as an external clock 

source. For system applications, where cables are always connected to the 

Sample Clock In connector, make sure that the external source signal is turned 

off at all times when the internal sample clock source is in use. 
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Segment / Sequence 

Control In 

This 9-pin connector accepts TTL signals. Pin 1 to 8 control bits, 0 to 7 and pin 

9 accepts a valid signal. This connector is used for controlling segments or 

sequences dynamically, depending if the output generates arbitrary waveforms 

or sequences. A specific segment is selected by applying a binary code to the 

segment control input. The output is changed to the selected segment after a 

valid signal is asserted. The same works for sequences where a specific 

sequence is associated with a binary code and selected by asserting the valid 

signal. 

Channels 1 and 2 have similar inputs and each channel can be controlled to 

have a unique set of waveform and sequences controlled from this connector. 

 
 

Marker 1 / 2 Out There are two markers available for each output channel. These are marked 

Marker 1 and Marker 2. The markers are generated differentially through SMB 

connectors. One may control marker position, width delay and amplitude. For 

bench operation, the display provides access to programming one marker 

transition however only when used remotely. Programmers may set multiple 

markers and program different marker properties for each transition instance. 

 
 

Instrument 

Synchronization 

The 9W4 combo D-sub connector accepts and arbitrates signals that are 

necessary to synchronize two model 81180Bõs. Four of its pins are coaxial and 

are used for high-frequency signals, and the other five pins are used for low-

frequency communication. A special cable (81180B-SYN) is required to 

connect between two instruments.  

For information on the connecting cable, contact your nearest Agilent dealer. 

 
 

Event In This BNC connector duplicates the operation of the front panel trigger input, 

except it is used for synchronizing 81180B operation with external events. The 

effect of the event input is shown in various tables of this chapter. The most 

common is to cause a sequence step to advance to another step. 

The event input is level and edge sensitivity and can be programmed just as 

the trigger input for trigger level and trigger slope. The event input affects both 

channels simultaneously if they are programmed to sense transitions from this 

input. 
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Ref In This BNC connector accepts signals within the range of 10 MHz to 100 MHz 

that reference the sample clock generator. This input is normally used for 

synchronizing system components to a single clock reference.  

The 81180B has to be programmed to reference frequency value and placed in 

external reference mode before it will use this input as reference. 

It is important to understand that the synthesizer circuit is binary and therefore 

decimal values of reference clocks, although will be accepted by the 

instrument will cause some short term drift between the reference and the 

output signal. To minimize this drift, use an external frequency reference value 

that construes an exact integer ratio between the internal sample clock setting 

and the external reference value of 2, 4, 8, 16, 64, 128 or 256. 

 
 

LAN This RG45 connector accepts standard Ethernet cable. Correct setting of the IP 

address is required to avoid conflicts with other instruments or equipment on 

the network. Information on how to change IP address and load instrument 

drivers to the computer is provided in the Installation chapter of this manual. 

 
 

USB This connector accepts standard USB-2 cable. The connection to the host 

computer is automatic and does not require any address setting from within 

the 81180B.  

 
 

GPIB This 24-pin connector accepts standard GPIB cable. The GPIB address is 

configured using the front panel Utility menu. The 81180B conforms to the 

IEEE-488.2 standard. Programming protocol is SCPI version 1993.0. GPIB cables 

are available separately from your Agilent dealer. 

 
 

AC Line In This 3-prong AC LINE connector accepts AC line voltage. The 81180B senses 

the line voltage and sets the appropriate range automatically. Therefore, the 

traditional line voltage selector is not available on the rear panel.  

To avoid potentially hazardous situations, always connect the center pin to 

mains ground using the line cord that is supplied with the instrument. 
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AC Fuse The AC fuse protects the 81180B from excessive current. Always replace the 

fuse with the exact type and rating as printed on the rear panel. The fuse value 

is T1.25AH/250V. If the fuse blows again after replacement, we strongly 

recommend that you refer your instrument immediately to the nearest Agilent 

service center. 

 
 

1.6 Run Modes 

Introduction The 81180B can be programmed to operate in one of three basic run modes: 

Continuous, Triggered and Gated. There are features associated with each 

basic run modes, such as: arming the output for an event to enable generation, 

delayed trigger, smart trigger and more. The 81180B can also be prepared to 

accept triggers from various sources, such as: front panel trigger input, rear 

panel event input, an internal trigger generator and more. On top, the generator 

can be programmed to respond differently to triggers in a way that each trigger 

can override preceding triggered cycles or launch a continuous trigger burst 

where the waveform stop triggers a new waveform start after a pre-

programmed interval. 

Summary of all run modes, trigger sources and trigger features is given below. 

 
 

Continuous Run Mode Bench operation usually requires that a continuous waveform is available at 

the output terminals when the instrument is powered up and the output is 

turned on. On the other hand, for system applications that tolerate signals only 

at a specific time frame, the 81180B can be armed from remote to generate 

waveforms only after it receives an enable command, and then aborted when 

the signal is no longer required. Table 1-1 summarizes the conditions in which 

the 81180B can operate when set to continuous run mode. Armed operation is 

described below. 

 
 

Arming the Generator 

in Continuous Run 

Mode 

Arming the 81180B is an operation that is normally carried out when the 

generator is operated from remote. For this reason, only a remote command 

can modify the arm option to Armed. When armed, the output can be enabled 

using valid events that are sensed in one of the front panel trigger input, the 

rear panel event input or a remote enable command. Once enabled, and if 

necessary, the waveform can be stopped by a remote abort command. 

Table 1-1 summarizes the various controls for each output function of which 
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the 81180B can be operated when set to continuous run mode. The various 

controls are explained below. 

 

Waveform ð basic output function that the 81180B can generate. There are 

five output functions available: Standard, Arbitrary, Sequenced (including 

advance sequencing), Modulated and Pulse. 

 

Advance mode ð affects the generator in sequenced and advanced sequencing 

only. 

 

Arm Options ð bench operation normally defaults to self-armed where the 

output generates waveforms immediately after turning it on. Arming the 

81180B places the outputs in a wait-for-valid-enable signal before waveforms 

are generated through the output connectors. 

 

Idle Waveform ð defines the shape of the waveform when the generator is 

self-armed or when armed but has not been enabled yet. 

 

Enable Signal ð defines the source of the enable signal. The BUS option 

disables the event input and only a remote command will enable the output. 

Event defines the event input as the source for the enable signal. Only one 

source is active at a time. 

 

Abort Signal ð defines the source of the abort signal. In this case, only BUS 

will cause the signal to stop. 

 

Wave Loops ð attributed to the sequence modes only, it defines how many 

times a segment will loop in a specific sequence setting. 

 

Seq Loops ð attributed to the sequenced waveforms only, it defines how many 

times a sequence will loop in a specific advanced sequence setting. 

 

 

Jump Flag ð attributed to sequence functions only, it defines if a segment or 

sequence will advance to the next step or wait for an external event before the 

jump. 

 

Jump Signal ð defines the source of the event that will cause a segment to 

jump to the next step in a specific sequence setting. 
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Table 1-1: Arming the 81180B in Continuous Run Mode 

 

Waveform 

Advance 

Mode 

Arm 

Options 

Idle 

Waveform 

Enable 

Signal 

Abort 

Signal 

Wave 

Loops 

Seq 

Loops 

Jump 

Flag 

Jump 

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 

Modulated - Self Armed - - - - - - - 

 - Armed Wave BUS | Event BUS - - - - 

Pulse - Self Armed - - - - - - - 

 - Armed Wave BUS | Event BUS - - - - 

   (*) defines not relevant for this mode 

 

Triggered Run Mode In triggered mode, the Model 81180B circuits are always armed to generate 

one output waveform. The trigger circuit is sensitive to transitions at the 

trigger input. Select between positive, negative or either transitions to trigger 

the instrument. You may also program the trigger level to the desired threshold 

level.  When triggered, the generator outputs one waveform cycle and remains 

idle at the last point of the waveform.  

 

The Model 81180B can be triggered from a number of sources:  

1) Rear panel connector, designated as TRIG IN,  

2) Front panel button marked as MAN TRIG (second function to the Enter button), 

and  

3) Bus commands that are applied to the instrument from any interface, LAN, USB 

or GPIB.  

Descriptions of the various trigger source options are detailed in the following 

paragraphs. 

The trigger signal, whether it comes from an external source or from an 

interface command, is routed through electrical circuits. These circuits cause a 

small delay known as system delay. System delay cannot be eliminated 

completely. System delay is a factor that must be considered when applying a 

trigger signal. It defines the time that will lapse from a valid trigger edge or 

software command to the instant that the output reacts. 

Table 1-2 summarizes the various controls for each output function of which 

the 81180B can be operated, when set to triggered run mode. The various 

controls are explained below. 
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Waveform ð basic output function that the 81180B can generate. There are 

five output functions available: Standard, Arbitrary, Sequenced (including 

advance sequencing), Modulated and Pulse. 

 

Advance mode ð affects the generator in sequenced and advanced sequencing 

only. 

 

Arm Options ð bench operation normally defaults to self armed where the 

output generate waveforms immediately after turning it on. Arming the 81180B 

places the outputs in a wait-for-valid-enable signal before waveforms are 

generated through the output connectors. 

 

Idle Waveform ð defines the shape of the waveform when the generator is 

self-armed or when armed but has not been enabled yet. 

 

Initiate Signal ð defines the source from where a trigger is expected to initiate 

a waveform cycle. F.P defines the front panel MAN button as a trigger source. 

The BUS option disables the trigger input and only a remote command will 

enable the output. Trigger defines the trigger input as the source for the trigger 

signal. Only one source is active at a time. 

 

Abort Signal ð defines the source of the abort signal. In this case, only BUS 

will cause the signal to stop. 

 

Wave Loops ð for standard and arbitrary waveforms, this field defines a loop 

counter (burst). For sequence modes only, it defines how many times a 

segment will loop in a specific sequence setting. 

 

Seq Loops ð attributed to the sequenced waveforms only, it defines how many 

times a sequence will loop in a specific advanced sequence setting. 

 

Jump Flag ð attributed to sequence functions only, it defines if a segment or 

sequence will advance to the next step or wait for an external event before the 

jump. 

 

Jump Signal ð defines the source of the event that will cause a segment to 

jump to the next step in a specific sequence setting. 

 

Smart Trig ð defines if smart trigger controls can be applied to the active 

trigger function 
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Table 1-2: 81180B Triggered Run Mode Controls 

 

Waveform 

Advance 

Mode 

Arm 

Options 

Idle 

Waveform 

Initiate 

Signal 

Abort 

Signal 

Wave 

Loops 

Seq 

Loops 

Jump 

Flag 

Jump 

Signal 

Smart 

Trig 

Standard - Self Armed -(*) - - - - - - - 

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

Arbitrary - Self Armed - - - - - - - - 

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

Sequenced Auto Self Armed - - - - - - - - 

  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 - 

 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 - 

 Stepped Armed DC F.P.|BUS|Trigger BUS - - - Event Yes 

Modulated - Self Armed - - - - - - - - 

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

Pulse - Self Armed - - - - - - - - 

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

(*) defines not relevant for this mode 

 

 

Trigger Run Mode 

Extensions 

Trigger operation is available to assure that waveforms start only when a valid 

trigger is sensed at the trigger input connector. So it is with most waveform 

generators. However, the 81180B provides further refinement of this function 

in a way that the trigger circuit can receive triggers from multiple sources, 

arbitrate and delegate the signal to the main trigger circuit and also delay the 

start of the waveform by a pre-defined period. This is to make sure events are 

not wasted and waveforms re-played only when they are absolutely required in 

the system. The various trigger-run mode extensions are described below. 

 

Delayed Trigger   The delayed trigger function is exactly the same as the trigger mode, except a 

programmable delay circuit inhibits the generation of the output waveform for 

a pre-determined interval following a valid trigger event. The programmed 

delay time defines the time that will lapse from a valid trigger (hardware or 

software) to output.  

 

The delay is programmable in steps of sample clock period and is can be set 

from 0 to 8e6 sample clock periods. Delayed trigger can be used in conjunction 

with external trigger, front panel manual trigger, or remote trigger command. It 

has no effect on the internal trigger timer, nor does it affect the event input. 
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Trigger Override Normal trigger sequence requires that a waveform completes its cycle before 

the generator can be triggered to generate another waveform. Some 

applications, however, cannot wait for the end of the waveform, but must 

initiate another trigger cycle.  

The 81180B features an override mode that ignores the output and upon 

trigger, initiates a fresh output waveform, whether the last one has been 

completed or not.  

Note that the trigger override mode operates on single segments only; it does 

not affect sequences and/or advanced sequence waveforms. Also note that 

the override trigger must precede the end of the signal by at least 64 sample 

clock periods. 

 

Internal Timer The internal timer generator operates as a free-running asynchronous trigger 

generator. It may be used for applications that require periodical and constant 

generation of output cycles, or to replace external trigger devices. The internal 

trigger generator is programmed in units of time through the range of 100 ns to 

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 described before, certain 

applications cannot tolerate new cycles before the last one comes to a halt.  

The 81180B features a special re-trigger mode that is very similar to the 

internal trigger generator where the output is self-triggered by an internal 

trigger generator, but the new waveform starts only after a programmed delay 

interval, and therefore assures that triggers are spaced equally and never 

override active sequences. The delay value is programmable from 152 to 8e6 

sample clock periods. 

 

Counted Burst Counted burst is an extension of the trigger run mode. It allows generation of a 

counted number of output cycles, which are triggered by single trigger event. 

The burst counter can be used in conjunction with all waveform functions that 

the 81180B generates. The burst counter is programmable from 1 to 1,048,576. 

 

Smart Trigger Smart trigger is an additional extension of the trigger capability, where it 

narrows down to a specific pulse event. The trigger circuit can detect: a pulse 

having a pulse width larger than a programmed time value (<time), a pulse 

having a pulse width smaller than a programmed time value (>time), or a pulse 

having a pulse width between two limits (<>time). 
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An additional feature of the smart trigger is the holdoff function where the 

output is held idle after the first trigger and starts a waveform cycle only with 

the first valid trigger after a holdoff interval has lapsed. 

 
 

Trigger Source 

 

The Model 81180B can be stimulated to produce waveform functions from a 

number of trigger sources. These are described in the following paragraphs.   

Summary of trigger source options and trigger features are listed in Table 1-3 

and Table 1-4, identifying legal run modes, trigger sources and trigger features 

and listing possible setting conflicts.  

 
 

Trigger Input  When selecting the External trigger source, the front panel TRIG IN connector 

becomes active and every valid signal that is applied to this input is stimulating 

the 81180B to generate a new waveform cycle. When the external trigger 

source is active, all other sources are disabled, except the MAN front panel 

button.  

The characteristics of the trigger input are listed in the data sheet that can be 

found at www.agilent.com/find/81180. The trigger input is sensitive to 

transitions and may be programmed to react on positive, negative or both 

positive and negative transitions. It can also be programmed to a specific 

trigger levels setting from -5 V to 5 V.   

 
 

Manual Button Alternately, if an external signal is not available, the front panel MAN button 

may also be used to trigger the instrument. This button is active only when 

EXT trigger option is selected. 

 
 

Remote Command When selecting Bus as a trigger source, the front panel TRIG IN connector and 

MAN button are disabled and only trigger commands from a remote interface 

are accepted by the instrument. In this case, the event input is also disabled.  

Make sure that the appropriate trigger source is selected if you mix remote and 

local operation. 

 
 

Event Input The event input is a rear-panel connector that duplicates functionality of the 

front panel trigger input, but can be used for detecting events or advancing 

sequence steps. For most applications, this input should not be used as a 

www.agilent.com/find/81180
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second trigger input. One of the main applications for this input is to serve as 

an enable port for armed operation in continuous run mode.  

Similar to the front panel trigger input, the event input is sensitive to 

transitions and may be programmed to react on positive or negative 

transitions. It can also be programmed to a specific trigger levels setting from -

5 V to 5 V.   

 
 

Internal Timer The internal timer is normally used when an external source trigger is not 

available and an application requires triggers at constant intervals. The internal 

trigger generator can be programmed for start-to-start trigger intervals, using 

time units and for stop-to-start trigger intervals, using sample clock period 

units.  

When one of the internal timers is activated, all external and remote triggers 

are blocked to prevent interference to the internal timer from external devices. 

 

Table 1-3: Run Modes and Trigger Source Options Summary 

Run Mode Trigger Option Status 

Continuous (Armed) External ð TRIG IN 

External ð EVENT IN 

Internal 

Front panel MAN button 

Remote command 

Active 

Disabled 

Active 

Active 

Active 

Triggered External ð TRIG IN 

External ð EVENT IN 

Internal 

Front panel MAN button 

Remote command 

Active  

Disabled 

Disabled 

Active 

Active 

Gated External ð TRIG IN 

External ð EVENT IN 

Internal 

Front panel MAN button 

Remote command 

Active  

Disabled 

Disabled 

Active 

Disabled 
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 Table 1-4: Trigger Sources and Trigger Features Options Summary 

Trigger Source Trigger Feature Status 

TRIG IN Self armed / Armed 

Delayed trigger 

Burst counter 

Internal timer 

Internal delay (re-trigger) 

Normal / Override 

<>time pulse width detector 

Holdoff 

Disabled 

Active 

Active 

Disabled 

Disabled 

Active 

Active 

Active 

EVENT IN Self armed / Armed 

Delayed trigger 

Burst counter 

Internal timer 

Internal delay (re-trigger) 

Normal / Override 

<>time pulse width detector 

Holdoff 

Active 

Disabled 

Disabled 

Disabled 

Disabled 

Disabled 

Disabled 

Disabled 

Internal Self armed / Armed 

Delayed trigger 

Burst counter 

Internal timer 

Internal delay (re-trigger) 

Normal / Override 

<>time pulse width detector 

Holdoff 

Disabled 

Disabled 

Active 

Active 

Active 

Disabled 

Disabled 

Disabled 

Bus Self armed / Armed 

Delayed trigger 

Burst counter 

Internal timer 

Internal delay (re-trigger) 

Normal / Override 

<>time pulse width detector 

Holdoff 

Active 

Active 

Active 

Disabled 

Disabled 

Active 

Active 

Active 

MAN Self armed / Armed 

Delayed trigger 

Burst counter 

Internal timer 

Internal delay (re-trigger) 

Normal / Override 

<>time pulse width detector 

Holdoff 

Active 

Active 

Active 

Disabled 

Disabled 

Active 

Disabled 

Disabled 
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Gated Run Mode In gated mode, the 81180B generates output waveforms on a stable gate level 

between two gate transitions. The only input that can be used in conjunction 

with this run mode is the front-panel trigger input connector. Also, the front 

panel MAN button can be used for the same purpose manually, but all other 

trigger entries are blocked for this function. The gate opens on the first trigger 

transition and closes on the second transition. Gate level and transition slopes 

are programmable. Trigger delay and re-trigger do not apply to the gated run 

mode. 

Table 1-5 summarizes the various controls for each output function of which 

the 81180B can be operated when set to gated run mode. The various controls 

are explained below. 

 

 

Table 1-5: 81180B Gated Run Mode Controls 

 

Waveform 

Advance 

Mode 

Arm 

Options 

Idle 

Waveform 

Initiate 

Signal 

Abort 

Signal 

Wave 

Loops 

Seq 

Loops 

Jump 

Flag 

Jump 

Signal 

Smart 

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 1-1M 1-1M  Bit (0 | 1) Event Yes 

 Once Armed - - - -  - - - 

 Stepped Armed - - - - - - Event Yes 

Modulated - Self Armed - - - - - - - - 

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

Pulse - Self Armed - - - - - - - - 

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

(*) defines not relevant for this mode 

 

 Waveform ð basic output function that the 81180B can generate. There are 

five output functions available: Standard, Arbitrary, Sequenced (including 

advance sequencing), Modulated and Pulse. 

 

Advance mode ð affects the generator in sequenced and advanced sequencing 

only. 

 

Arm Options ð bench operation normally defaults to self-armed when the 
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output generates waveforms immediately after turning it on. Arming the  

81180B places the outputs in a wait-for-valid-enable signal before waveforms 

are generated through the output connectors. Self-armed is not optional for 

gate operation. 

 

Idle Waveform ð defines the shape of the waveform when the generator is 

armed, but has not been enabled yet. 

 

Initiate Signal ð defines the source from where a gating signal is expected to 

initiate an output. F.P defines the front panel MAN button as a manual gating 

source. 

 

Abort Signal ð defines the source of the abort signal. In this case, only BUS 

will cause the signal to stop. 

 

Wave Loops ð for standard and arbitrary waveforms, this field defines a loop 

counter (burst). For sequence modes only, it defines how many times a 

segment will loop in a specific sequence setting. 

 

Seq Loops ð attributed to the sequenced waveforms only, it defines how many 

time a sequence will loop in a specific advanced sequence setting. 

 

Jump Flag ð attributed to sequence functions only, it defines if a segment or 

sequence will advance to the next step or wait for an external event before the 

jump. 

 

Jump Signal ð defines the source of the event that will cause a segment to 

jump to the next step in a specific sequence setting. 

 

Smart Trig ð defines if smart trigger controls can be applied to the active 

trigger function 
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1.7 Output Type 
 

Introduction The Model 81180B can output various types of waveforms, including: Standard, 

Arbitrary, Sequenced, Modulated and Pulse. The various output types are 

described in the following paragraphs.  

 
 

Standard Waveforms An array of built-in standard waveforms is available when the 81180B is placed 

in its standard waveforms mode. The waveforms are calculated mathematically 

from known equations and converted to waveform coordinates that are then 

downloaded to the working memory. Unlike analog function generators that 

use electrical circuits to produce waveform shapes, the 81180B must compute 

its waveform coordinates every time a new function is selected or every time 

that parameters of the function change. 

The 81180B can produce 11 standard waveforms: sine, triangle, square, ramp 

and pulse, sinc, gaussian and exponential pulses, DC and Pseudo-random 

noise. Some of the waveform parameters can be modified, such as: start phase 

for sine and triangle, duty cycle for square, rise and fall times for pulses, etc. 

The standard waveforms are the most commonly used wave shapes and 

therefore, were collected to a library of standard waveforms that can be used 

without the need to do off-product computation and use remote devices to 

download waveform coordinates.  

The repetition rate of the standard waveforms is given in units of Hz. Since 

each channel has its own clock source, different waveforms, frequencies and 

run modes can be generated from its two outputs. On the other hand, when a 

common sample clock feed is selected, the two outputs must share the same 

run mode, but can still generate different waveforms and a unique set of 

parameters for each channel without interference between the channels. 

When synchronization between channels is turned on, minimal skew of the 

waveform starting edges is maintained between the two channels.  

Figure 1-4 shows typical display for the standard waveforms function. 
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Figure 1-4: Typical 81180B Standard Waveforms Display 

Arbitrary Waveforms One of the main functions of the 81180B is generating real-life waveforms. 

These are normally not sine waves and squares, but user specific waveforms. 

Generating such waveforms requires external utilities such as MatLAB or even 

spreadsheets, but having the program alone is not enough for the 81180B. 

Once the waveform is computed 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 memory, 

normally referred to as working memory. Each coordinate is referred to as 

waveform point, or waveform sample. The waveform is better defined if it has 

many waveform points. For example: with only 8 points, a sine waveform will 

hardly resemble the shape of a sine wave and will look more like an up and 

down staircase, but with 384 points, the same sine waveform will look almost 

perfect. 

 

The final shape of the waveform is produced by a DAC (Digital to Analog 

Converter). The waveform samples are clocked to the DAC at a rate defined by 

the sample clock frequency. The output of the DAC converts the digital data to 

analog levels and passes on the signal to the output amplifier. The shape of 

the function is more or less the same as it comes out of the DAC, except it 

could be amplified or attenuated, depending on the required amplitude level. 

 

The size of the working memory is limited to the way the hardware was 

designed. The 81180B has 16 Meg points available as standard (64 Meg point 

optional) to build one or more waveforms. There is no need to use the entire 

memory for only one waveform, as the memory can be divided into smaller 

segments and loaded with different waveforms. The generator can be then 

programmed to output one segment at a time.  
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The Model 81180B has separate arbitrary waveform memories for each 

channel and each channel can be loaded with different waveforms. Channels 

are not limited by the number of segments and by the shape of the waveforms. 

Figure 1-5 shows a typical display for the arbitrary waveform function. 

 

 

Figure 1-5: Typical 81180B Arbitrary Waveforms Display 

 

Sequenced 

Waveforms 

The sequence generator is a very powerful tool that lets you link and loop 

segments in any way you desire. The Model 81180B has two separate 

sequence generators ð one for each channel. Each sequence generator is 

dedicated to its own channel. Figure 1-6 shows a typical display for the 

sequenced waveforms function. 

The sequence circuit is useful for generating long waveforms with repeated 

sections. The repeated waveform has to be programmed once and the repeater 

will loop on this segment as many times as selected.  When in sequenced 

mode, there is no time gap between linked or looped segments.  Sequence 

tables must be loaded to the generator before sequenced waveforms can be 

generated. The data for the sequence table is first prepared on an external 

platform and then downloaded to the generator using external utilities such as 

MatLab.  

As a simple example of a sequenced waveform, look at Figure 1-6 through 

Figure 1-9. The waveforms shown in these figures were placed in memory 

segments 1, 2 and 3, respectively. The sequence generator takes these three 

waveforms links and loops them in a predefined order to generate the 

waveform shown in Figure 1-10. 
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Figure 1-6: Typical 81180 Sequenced Waveforms Display 

 

 

Figure 1-7: Segment 1 Waveform ï Sinc 

 

 

Figure 1-8: Segment 2 Waveform - Sine 
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Figure 1-9: Segment 3 Waveform ï Pulse 

 

 The following sequence was made of segment 2 repeated twice, segment 1 

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 sequence 

table. 
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Figure 1-11: Typical Display of a Sequence Table 

Advanced Sequencing Advanced sequencing is an extension of the sequencer functionality. It 

describes a function that is capable of sequencing complete sequences and 

therefore creating very complex scenarios that otherwise would have required 

extremely large memory banks. For example, a sequence of initiating 

communication between ground station and airborne vehicle requires 

repetition of a certain sequence of transmissions, and then the message itself 

is embedded in a separate transmission sequence.  

Such a complex communication scheme is easily achieved with the advanced 

sequencing technique that has been employed by the 81180B. Information how 

to build sequences and generate advanced sequences is given in Chapter 3. 

 
 

Sequence Advance 

Mode 

As shown above, sequences are built as a simple table, defining link, segment, 

loops and advance bits. When placed in sequenced mode, the output is 

changed from step-to-step in ascending order. The term Sequence Advance 

Modes defines what is causing the instrument to step through the table rows. 

There are three basic advance modes that can be selected for the sequence 

mode: Auto, Once and Stepped.   

The various advance mode options are summarized separately for each run 

mode option in Table 1-1, Table 1-2 and Table 1-5. These modes are explained 

in the following paragraphs. 

 
 

Auto Advance 

Mode 

Auto advance sequence is the mode used when the sequence is expected to 

run continuously from the first step in the sequence table to the last, and 

then resume the same sequence automatically from its first step. There are 

no interruptions between steps and no interruptions between the last and 

the first step of the sequence.  
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When auto mode is selected, the 81180B can also 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 is 

expected to advance on trigger events only. The trigger source is selectable 

from an external, front panel MAN button, or a remote command. The 

sequence will run upon valid initiation signal and will stop and wait for 

another trigger to commence with another cycle. Jump bits can be placed in 

various sequence steps to allow dwelling on a specific waveform segment 

and the next step will start only after a valid jump signal is asserted. 

The Once advance mode has a repeat counter for applications requiring a 

counted number of sequences. In this case, the counter can be programmed 

to generate 1 to 1,048,576 sequences automatically and then wait for a fresh 

trigger event to repeat this scenario. 

 
 

Stepped Advance 

mode 

Stepped advance sequence is the mode used when the sequence is 

expected to advance on specific events only. This advance mode operates in 

conjunction with all Run Modes, as listed in Table 1-1, Table 1-2 and Table 

1-5. When stepped advance mode is selected, the generator steps through 

sequence steps on valid events only. After the last step in the sequence 

table, the generator advances to the first row and repeats the sequence 

automatically. 

 
 

Sequence Advance 

Source 

As explained above, the Once and Stepped sequence advance modes require a 

stimulus signal to advance to the next step in the sequence table. There are a 

number of inputs where the 81180B can be programmed to wait for an event 

that implies go-to-next-step instruction, including: Front panel MAN button, 

Front panel TRIG IN connector, Rear panel EVENT IN connector, or a software 

command that is asserted to the generator through one of its interface options. 

Table 1-1, Table 1-2 and Table 1-5 list all advance source options for each of 

the basic run modes: Continuous, Triggered and Gated. 

 
 

Modulated 

Waveforms 

 Modulated waveforms are computed mathematically and downloaded to the 

arbitrary waveform memory and generated at the output connector as an 

arbitrary waveform. The 81180B is capable of producing an array of 

modulation, which places this generator in-line with stand-alone, high 
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performance modulation generators. The 81180B produce: AM, FM, Sweep, 

Chirps, FSK, PSK, ASK, and Frequency and amplitude Hops. The 81180B can 

also generate many types of (n)PSK and (n)QAM schemes. The various 

modulation schemes are described in the section that follows. 

Figure 1-12 shows a typical display for the modulated waveform function.  

 

 

 

 

Figure 1-12: Typical 81180B Modulated Waveform Display 

 General description of all modulation functions are given as following. 
 
 

Modulation Off 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 for the 

CW Frequency parameter is used for all other modulation functions.  

 
 

AM The AM function enables amplitude modulation of a carrier waveform (CW). 

The carrier waveform is sinewave and is modulated by an internal waveform, 

normally referred to as an envelope waveform. The envelope waveform can be 

selected from sine, triangle, square or ramp shapes.  

 
 

FM The FM function allows frequency modulation of a carrier waveform (CW). The 

carrier waveform is sinewave and is modulated by an internal waveform, 

normally referred to as modulating waveform. The modulating waveform can 

be selected from sine, triangle or square waveforms.  
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Sweep Sweep modulation allows carrier waveform (CW) to sweep from one 

frequency, defined by the sweep start parameter to another frequency, defined 

by the sweep stop parameter. Note that CW is sine wave only. The start and 

stop frequencies can be programmed throughout the entire frequency range of 

the instrument. 

 
 

Chirp Chirp modulation allows carrier waveform (CW) to sweep from one frequency, 

defined by the chirp start parameter to another frequency, defined by the chirp 

stop parameter. And at the same time swing from a certain amplitude level 

defined by the start amplitude to another amplitude level, defined by the stop 

amplitude. One may select to sweep the frequency and amplitude using linear 

steps but can also define logarithmic steps or mix of both. 

The start and stop frequencies, as well as, the start and stop amplitude levels 

can be programmed throughout the entire frequency and amplitude ranges of 

the instrument. 

 
 

FSK FSK (Frequency Shift Keying) modulation allows frequency hops between two 

pre-programmed frequencies: Carrier Waveform Frequency and Shifted 

Frequency. Note that CW is sine wave only and that the switch between two 

frequencies is always coherent. 

 
 

ASK ASK (Amplitude Shift Keying) modulation allows amplitude hops between two 

pre-programmed amplitude levels. Note that sine wave CW only is hopped. The 

signal level can hop between two amplitude levels throughout the entire 

amplitude range without crossing range or relay ranges. 

 
 

Frequency Hop In frequency hop mode, the output waveform (sine wave) hops from one 

frequency to another in a sequence defined by the hop table. There are two 

hop types: 

1. Frequency hops with fixed dwell time and  

2. Frequency hops with variable dwell time 
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Amplitude Hop In amplitude hop mode, the output waveform (sine wave) hops from one 

amplitude to another in a sequence defined by the hop table. There are two 

hop types: 

1. Amplitude hops with fixed dwell time and  

2. Amplitude hops with variable dwell time 

 
 

(n)PSK The (n)PSK function is very similar to the standard PSK function except that 

the output can shift to multiple phase and amplitude positions to form phase 

shift constellations. There are 7 different types of phase shift keying that the 

81180B can generate: PSK, BPSK, QPSK, OQPSK, pi/4DQPSK, 8PSK, 16PSK, 

and User defined PSK. 

 
 

(n)QAM The (n)QAM function is similar to the standard ASK function except that the 

output can shift to multiple amplitudes and phase positions to form an 

amplitude/phase shift constellations. There are 4 different types of Quadrature 

Amplitude Modulation that the 81180B can generate: 16QAM, 64QAM, and 

256QAM. If another constellation scheme is required, one can use the User 

QAM to design individual symbol list and constellation. 

 
 

Pulse Waveforms The pulse generator function transforms the instrument into a pulse generator 

with the capability to generate pulses, exactly as they would be generated by a 

stand-alone pulse generator instrument. However, one should not forget that 

the 81180B is a digital instrument and therefore the pulses are computed and 

placed in the waveform memory and then replayed at the output as arbitrary 

waveforms. When using this pulse function, one could program all pulse 

parameters in units of time (seconds) just as it would have been done on an 

analog instrument, but as a digital instrument, some of the parameters may 

take time to be computed and placed at the output connector.  

All pulse parameters are programmable, including: period, pulse width, rise and 

fall times, delay, polarity and more. As a dual channel instrument, you may 

program different pulse settings for each channel, operate each channel 

separately or synchronize the two channels so that both outputs transition at 

the same time. Operating instructions for the pulse generator are given in 

Chapter 3.  
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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 they would 

be generated by a stand-alone pattern generator instrument. However, one 

should not forget that the 81180B is a digital instrument and therefore the 

patterns must be downloaded to the pattern memory and then replayed at the 

output as arbitrary waveforms.  

 
 

 

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

 

 

Multi-Instrument 

Synchronization 

Applications that require more than two channels present a problem, because 

most of the instruments that are available on the market normally have at a 

maximum two output channels. With the built-in synchronization feature and 

with a simple synchronization cable and LAN connections, you can 
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synchronize two 81180B units to create a fully synchronized four-channel 

system, without the slightest degradation of performance of individual 

instruments and with complete control over the start phase of each of the 

synchronized channels. Information on how to synchronize 81180B 

instruments is given in Chapter 3. 

 
 

1.8 Output State 
 

Introduction The main outputs can be turned on or off. However, the internal circuit is left 

connected to the output connector and so the impedance on this output 

remains low. If you do not intend to use a specific output, always remove the 

cables from this connector to prevent accidental application of externals 

signals to the output circuit. For application safety reason, when the 

instrument is powered up, the outputs are always off. For the same reason, 

when front panel settings are recalled from a stored setup, the outputs are 

always off. 

 
 

 

 

1.9 Programming the Model 81180B 
 

Introduction Some of the 81180B functionality can be operated from the front panel and is 

mostly done with built-in libraries of waveforms. However, most applications 

require that waveforms are downloaded from a host computer and therefore, 

remote operation is essential for this class of instrument. Programming the 

81180B requires that the appropriate software utilities be installed in the 

computer and the rest is a matter of practice and knowledge of the language in 

use. There are other system considerations, such as address selection, that 

have to be settled before programming the instrument. These topics are 

discussed in later chapters. 

Low level programming of the Model 81180B is done using SCPI commands. 

Programming aspects are covered in Chapter 4. High- level drivers like IVI 

drivers are beyond the scope of this manual. Contact your Agilent 

representative for more information about high level drivers for the Model 

81180B. 
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2 Configuring the Instrument 

 

 

 

 

 

 

2.1 Whatõs in This Chapter 
 

 This chapter contains information and instructions necessary to prepare the 

Model 81180B for operation. Details are provided for initial inspection, 

grounding safety requirements, repackaging instructions for storage or 

shipment, installation information and Ethernet address configuration. 

 

 

2.2 Unpacking and Initial Inspection 
 

Introduction Unpacking and handling of the generator requires standard precautions and 

procedures applicable to handling of all sensitive electronic equipment. The 

contents of all shipping containers should be gone through to be sure that 

all accessories are included and checked against the packing slip to 

determine that the shipment is complete. 

 

 

2.3 Safety Precautions 
 

 
This product is intended for use by qualified persons who are familiar with 

the safety precautions required to avoid possible injury. Read the operating 

information carefully before using the product 
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For maximum safety, do not touch the product, test cables, or any other 

instrument parts while power is applied to the circuit under test. ALWAYS 

remove power from the entire test system before connecting cables or 

jumpers, installing or removing cards from the computer, or making internal 

changes such as changing the module address. 

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

side of the circuit under test or power line (earth) ground. Always handle the 

instrument with dry hands. 

 

 
Always keep the lid closed when power is applied to the device under test 

conditions. Carefully read the Safety Precautions instructions that are 

supplied with your test fixtures. 

Any adjustment, maintenance and repair of an opened, powered-on 

instrument must be performed 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 defects 

and in perfect electrical order. Check the instrument for possible damage in 

transit and perform the electrical procedures outlined in the section entitled 

Unpacking and Initial Inspection. 

 

2.5 Power Requirements 
 

Introduction The waveform generator can operate from any single-phase AC power 

source supplying 100 ð 240 V in the frequency range from 50 ð 60 Hz. The 

maximum power consumption is 150 VA. The power supply automatically 

adapts to the applied AC power (Auto Selection) and monitors the AC power 

range. The mains supply voltage fluctuation shall not exceed 10% of the 

specified supply voltage.  

The 81180B must be operated from a power source with neutral or near 

ground (earth potential). The instrument is not intended for operation from 

two phases of a multi-phase ac system or across the legs of a single-phase, 

three-wire 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 nominal rms. 

mains voltage. 
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2.6 Grounding Requirements 
 

Introduction To ensure the safety of operating personnel, the U.S. O.S.H.A. (Occupational 

Safety and Health) requirement and good engineering practice mandate that 

the instrument panel and enclosure be òearthó grounded.  Although BNC 

housings are isolated from the front panel, the metal part is connected to 

earth ground. 

 

 Do not attempt to float the output from ground, as it may damage the Model 

81180B and your equipment. 

 

 
 

2.7 Long Term Storage or Repackaging for Shipment 
 

Introduction If the instrument is to be stored for a long period of time or shipped to a 

service center, proceed as directed below. If repacking procedures are not 

clear to you or, if you have questions, contact your nearest Agilent 

Representative, or the Agilent Customer Service Department.  

Repack the instrument using the wrappings, packing material and 

accessories originally shipped with the unit.  If the original container is not 

available, purchase similar replacement materials. 

Be sure the carton is well-sealed with strong tape or metal straps.  

Mark the carton with 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 repair, contact 

your local Agilent sales office or local Agilent service center. 

 
 

2.8 Preparation for Use 
 

Introduction Preparation for use includes removing the instrument from the container 

box, installing the software and connecting the cables to its input and 

output connectors. 
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2.9 Installation 

Preparation for Use If the intention is to mount the instrument in a rack, it must be installed in a 

way that clears air passage to its cooling fans. For inspection and normal 

bench operation, place the instrument on the bench so it is clear of any 

obstructions to the rear fan, to ensure proper airflow. 

 
 

 
Using the 81180B without proper airflow will result in damage to the 

instrument. 

 
 

2.10 Installing IVI Drivers 

Introduction The IVI driver is a useful utility that provides standard communication and 

commands structure to control the 81180B from remote. Programming 

examples are also available to expedite your software development. The IVI 

driver comes free with the 81180B. However, youõll need the IVI engine and 

visa32.dll run time utilities to be able to use the IVI driver. The latest IVI 

driver can be downloaded for free from Agilentõs web site ð 

www.agilent.com/find/81180. 

 
 

2.11 Controlling the Instrument from Remote 

Introduction In general, the 81180B can be controlled from remote, using one of the 

following interfaces: USB, Ethernet or GPIB. Remote interface cables are not 

supplied with the instrument, so if you plan on using one of the remote 

programming options, make sure you have a suitable cable to connect to 

your host computer. The following paragraphs describe how to connect and 

configure the 81180B to operate from remote. The description is given for 

computers fitted with Windows XP, but installing software on other 

Windows versions is quite similar. 

 

www.agilent.com/find/81180
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2.12 Connecting to a Remote Interface 

Introduction You can connect your Agilent 81180B to GPIB, USB, or LAN adapters, 

depending on the application and requirements from your system. Installing 

interface adapters on your computer are not described in this manual, since 

the installation procedures for these adapters change frequently. Follow the 

instructions supplied with your particular adapter. Before proceeding with 

the remote interface installation, install an adapter card and follow the 

instructions as follows: 

 
 

GPIB Connection Direct connection between a host computer and a single device with GPIB is 

not recommended, since GPIB adapters are usually expensive and not really 

required for direct connection. Use a GPIB connection in cases where 

download speed is critical to the system or when you already have a GPIB 

system in place and you are adding the 81180B as a GPIB device. The GPIB 

port is connected with a special 24-wire cable. Refer interconnection issues 

to your GPIB supplier. After you connect the 81180B to the GPIB port, 

proceed to the GPIB Configuration section in this chapter for instructions 

how to select a GPIB address. 

 
 

USB Connection 

 

Direct connection between a single-host computer and a single device with 

USB is recommended, as this does not require any specific considerations or 

device configurations. Just connect your Agilent 81180B to your PC using a 

standard USB cable and the interface will self-configure. After you connect 

the 81180B to the USB port, proceed to the USB Configuration section in 

this chapter for instructions how to install the USB driver. 

 
 

LAN Connection 

 

Direct connection between a single-host computer and a single device with 

10/100/1000 Base-T is possible, but you must use a special cable that has 

its transmit and receive lines crossed. If your site is already wired, connect 

the 81180B via twisted-pair Ethernet cable. Be sure to use twisted-pair 

wires designed for 10/100/1000 Base-T network use (phone cables will not 

work). Refer interconnection issues to your network administrator. After you 

connect the 81180B to the LAN port, proceed to the LAN Configuration 

section in this chapter for instructions how to set up LAN parameters 
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2.13 Selecting a Remote Interface 
 

Introduction The 81180B is supplied by the factory with the active remote interface set to 

USB. If you intend to use USB connection, all you need to do is connect your 

USB cable and proceed with the USB Configuration instructions as given in 

this chapter to install the USB driver and configure the USB port (first 

connection only). If you already used your instrument in various platforms 

and want to re-select your interface, you need to access the Select Interface 

screen as shown in Figure 2-1. To access this screen, press the Utility key in 

the Control group, then select the Remote Interface soft key and then the 

Select Interface soft key button.  

 

Use the curser keys left and right to point to the required interface option, 

then press Enter. The new interface will initialize and the icon at the top will 

be updated and will flag the active interface option. 

 

The interface icon is always displayed at the top of the screen, so if you are 

not sure which of the interfaces is selected, compare the following icons to 

what you have on the screen: 

 

 Designates GPIB interface is selected and active. GPIB configuration is 

required to communicate with your PC. 

 Designates USB interface is selected and active. First connection requires 

USB configuration and software driver installation to communicate with your 

PC. 

 Designates LAN interface is selected and active. LAN configuration is 

required to communicate with your PC. 

 

 

Figure 2-1: Selecting a Remote Interface 



Configuring the Instrument 

81180B Userõs Guide  59 

 

2.13.1 GPIB Configuration 

 

Introduction GPIB configuration requires an address setting only. If you intend to use 

more than one instrument on the bus, you have to make sure each device 

has a unique address setting. GPIB address is programmed from the front 

panel Utility menu as shown in Figure 2-2. To access this screen, press the 

Utility control button, then press the Remote Interface soft key button and 

then select the GPIB soft key button. The display will be updated with the 

current GPIB address. The default address is 4. To modify the address, press 

the Enter key and use the dial or keypad to select the new address. Press 

Enter for the 81180B to accept the new address setting. 

 
 

 
Configuring your GPIB address setting does not automatically select the 

GPIB as your active remote interface. Setting a remote interface is done 

from the Select interface menu. Information how to select and Interface is 

given earlier in this chapter.. 

 
 

 

 

Figure 2-2: GPIB Configuration Screen 
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2.13.2 USB Configuration 

 

 

Introduction Make sure you select USB as the Remote Interface from the front panel of 

the Agilent 81180B. Otherwise, USB requires no further front panel 

configuration parameters. Following the simple installation steps as shown 

later in this chapter, just connect your Agilent 81180B to your PC using a 

standard USB cable and the interface will self-configure. The first time you 

connect the generator to your PC, the new hardware will be detected and 

the message, as shown in Figure 2-3, will appear.  

 
 

 

 

Figure 2-3: USB Device Detected, 1st Message  

 

 

 

 

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

 

 

 Immediately thereafter, the Found New Hardware Wizard will open, as 

shown in Figure 2-5. Select the Install the software automatically 

(Recommended) option and click on next. Note that Agilent I/O library 15.0 

or later must be installed on your computer for the driver to install 

automatically. When the new driver has been detected and installed, expect 

to see the following dialog box on the computer screen: 

 
 

 

Figure 2-6: New Hardware Found and Software Installed  

 

 




























































































































































































































































































































































































































































































































































































































































































































































































