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WARRANTY

Wavetek warrants that all products manufactured by Wavetek conform to published Wavetek specifications and are free
from defects in materjals and workmanship for a period of one (1) year from the date of delivery when used under normal
operating conditions and within the service conditions for which they were furnished.

The obligation of Wavetek arising from 2 Warranty claim shall be limited to repairing, or at its option, replacing without
charge, any product which in Wavetek's sole opinion proves to be defective within the scope of the Warranty. In the event -
Wavetek is not able to modify, repair or replace non-conforming defective parts or components to a condition as warranted
within a reasonable time after receipt thereof, Buyers shall be credited for their value at the original purchase price.

Wavetek must be notified in writing of the defect or nonconformity within the Warranty period and the affected product
returned to Wavetek’s factory or to an authorized service center within thirty (30) days after discovery of such defect or
nonconformity.

For product warranties requiring return to Wavetek, products must be returned to a service facility designated by Wavetek.
Buyer shall prepay shipping charges, taxes, duties and insurance for products retarned to Wavetek for warranty service.
Except for products returned to Buyer from another country, Wavetek shall pay for return of products to Buyer.

Wavetek shall have no responsibility hereunder for any defect or damage caused by improper storage, improper
installation, unauthorized modification, misuse, neglect, inadequate maintenance, accident or for any product which has
been repaired or altered by anyone other than Wavetek or its authorized representative and not in accordance with
instructions furnished by Wavetek.

Equusion of Other Warranties

The Warranty described above is Buyer’s sole and exclusive remedy and no other warranty, whether written or

oral, is expressed or implied. Wavetek specifically disclaims the implied warranties of merchantabiiity and fitness

for a particular purpose. No statement, representation, agreement, or understanding, oral or written, made by an agent,

distributor, representanve, or employee of Wavetek, which is not contained in the foregoing Warranty will be binding upon

Wavetek, unless made in writing and executed by an authorized Wavetek employee. Under no circumstances shall

Wavetek be linble for any direct, indirect, special, incidental, or consequential damages, expenses, losses or delays
- (including loss of profits) based on contact, tort, or any other legal theory.
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SAFETY FIRST

Protect yourself. Follow these precautions:

Don’t touch the outputs of the instrument or any exposed test wire carrying the
output signals. This instrument can generate hazardous voltages and currents

Don’t bypass the power cord’s ground lead with two-wire extension cords or plug
adapters.

Don't disconnect the green and yellow safety-earth-ground wire that connects the
ground lug of the power receptacle to the chassis ground terminal (marked with

o )

Don’t hold your eyes extremely close to an RF output for a long time. The

normally nonhazardous low-power RF energy generated by the instrument could

possibly cause eye injury.
Don't plug in the power cord until directed to by the installation instructions.

Don'’t repair the instrument unless you are a qualified electronics technician and
know how to work with hazardous voltages.

Pay attention to the WARNING statements. They point out situations that can
cause injury or death.

Pay attention to the CAUTION statements, They point out simations that can
cause equipment damage.

WARNING

Thisinstrument normally contains a lithium battery. Where lithium
is prohibited, such as aboard U.S. Navy ships, verify that the lithium
battery has been removed.

Do not recharge, short circuit, disassemble, or apply heat to the
lithium battery. Vioiating this rule could release potentially harmful
lithium. Observe polarity when you replace the battery.

Xxi
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Introduction

Sectlon 1

THE MODEL 295

Combining sophisticated operating capabilities and up to four synthesized
50 MHz Arb channels, with a Graphical User Interface (GUT) that simplifies
instrument setup, Wavetek’s Model 295 Arbitrary Waveform Generator is
a powerful test tool for applications requiring complex waveform genera-
tion.

Model 295 is equally athome in an ATE system or on the bench. GPIB (IEEE-
488.2/SCPI compatible) and RS-232 interfaces are standard, On the bench,
Model 295 Graphical User Interface logically groups and graphically dis-
plays all user programmable functions on six main screens. Instrument set
up is easy using either the provided mouse or front panel keys to interact
with the windows-like screens.

Up to 4 fully independent Synthesized 50 MHz channels can be installed.
Each channel provides outputs to 15 Vp-p into 50 ohms (100 Vp-p with
Option 007) with 2 ppm frequency accuracy. All channel setup parameters

- areindependently programmable making each channel essentially a stand-

alone 50 MHz Arb. Multiple channels can be coupled for synchronous
operation with user defined phase offsets between channels.

A set of powerful, easy to use tools make creating and editing (modifying)
complex user defined waveforms simple. Waveforms can be downloaded
to the Model 295 via the GPIB interface, recalled from Model 295 nonvolatile
memory, loaded from disk with the optional DOS format 3.5" floppy disk
drive (option 002), or directly downloaded from a variety of digital storage
oscilloscopes (with options 002 and 005). Ten commonly used standard
waveforms, including pseudo random noise, are provided in nonvolatile
memory.

Advanced features include interchannel summing and triggering, numer-

ous non-continuous operating modes including frequency sweep, and
Linked Sequence

ORGANIZATION OF THIS MANUAL

Installation and Preparation For Use

Section 2 tells you how to set up and check out the Model 295 before you use
it. It also familiarizes you with the physical setup of the unit.

Introduction 1-1



introduction To The Model 295

Section 3 describes the fundamentals of the Model 295.  If followed
sequentially, it provides a tutorial of front panel operations.

Operation Reference

Section 4 provides detailed explanations for every function and feature of
the Model 295 using “manual” controls and the mouse. It is organized by
Main Screens.

Remote Operation

Section 5 provides an introduction to the set up and operation of the
Model 295 from remote sources: RS-232 or [EEE-488.2. Italso contains the
Model 295SCPI remote command setand IEEE 488.2 Common Commands.

Specifications

Appendix A, located at the rear of this manual, contains the detailed
instrument specifications for the Model 295,

Menu Quick Reference

Appendix B contains quick references illustrating the Model 295 menu
structure.

SCPI Quick Reference

Appendix C contains quick references illustrating the Model 295 SCPI
command tree. The SCPI information is presented as a “Primer”. This
appendix also contains the SCPI required Conformance Information.

Rack Ears and Slides Instructions = Option 004

Appendix D contains instructions for mounting the Model 295 in an
instrument rack.

Information/Error Messages

Appendix E contains operator instructions relating to the various informa-
tion screens and error messages that the model 295 might display during -
“manual” operation. : '

DSO Upload - Option 005

Appendix F contains operation instructions for using the model 295 to
capture waveform data from an external Digitizing Oscilloscope. This
capability requires Options 002 and 005 (see Appendix A).

High Voltage Module - Option 007

Appendix G contains operation instructions for installing and using the
High Voltage Module to sum channel signals. This capability requires
Option 007 (see Appendix A).

Index
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Initial Preparation

Section 2

Organization Of This Section
You will find in this section:

Receiving and Inspecting Shipments;
Returning Equipment For Repair;
Preparation For Storage or Shipment;
Preparation For Use;

Initial Turn on;

Functional Checkout;

Routine Maintenance.

Receiving And Inspecting Shipments

Use the following steps to inspect a shipment of Wavetek equipment. -

1.

Inspect the shipment. Before continuing with unpacking the instru-
ment, the receiving clerk should check the shipment for missing
boxesand inspect each box for damage. If the shipment is damaged
have the driver describe the box damage and list shortages on the
delivery bill.

If you find unreported shortages or damage, notify the shipper
before further unpacking.

After unpacking the boxes. Save all of the packing material.

Inspect the equipment for damage. Inspectit carefully, regardlessof the
condition of the shipping boxes. ‘

Ifnecessary, fileadamage claim. If any damageis found, call the shippér'
within 10 days and start the claim process.

Call Wavetek, Call Wavetek’s Customer Service department (619-279-
2200) and tell them that the equipment arrived damaged.

Returning Ecuipment For Repair

Use the following steps when returning Wavetek equipment to Wavetek for
repair, ,

1,

Save the packing material. Always return the equipment toWavetekin
its original packing material and boxes. If you use inadequate
packing material, you will have to pay to repair any shipping
damage. Carriers will not pay claims on incorrectly packed equip-
ment,

Initial Preparation 2-1



Call Wavetek for a Return Authorization. Wavetek's customer service
representative will ask for the name of the person returning the
equipment. Plus the representative will ask for your telephone
number, company name, equipment type and serial number, and a
description of the problem.

Preparation For Storage Or Shipment

Packaging

If possible, always use the original shipping container. However, when
using packing materials other than the original, use the following guide-

lines:

Wrap the Model 295 in plastic packing material.
Use a double-walled cardboard shipping container.

Protect all sides with shock absorbing material (minimum of 2 inch
thick material) to prevent movement of the Model 295 within the
container,

Seal the shipping container with approved sealing tape.

Mark “FRAGILE” on all sides, top, and bottom of the shipping
container.

Siorage

The Model 295 should be stored in a clean, dry environment. In high
humidity environments, protect the Model 295 from temperature varia-
tions that could cause internal condensation. The following environmental
conditions apply to both shipping and storage;

Preparation For Use

2-2 Inlfial Preparation

Temperature -20°C to +70°C
Relative Humidity (sealevel) Less than 95% at +25°C.
Altitude Less 15,000 feet (4570 meters).
Vibration Less than 2¢g.
Shock Less than 40g.
You will find in this paragraph:
Fuse Replacement,
Installation.

Fuse Replacement

The Model 295 accepts a primary input voltage from 90 to 253 Vac,
50/60 Hz. Wavetek ships the Arb with a 4 Ampere, slow blow fuse. The
same fuse rating is used for all line voltages. See figure 2-1.



Fuse Pull
Fuse

Power
Connector

Card not
Instafled Figure 2-1. Fuse

1. Disconnectthe powercord from theinstrument and slide fuseholder
cover to the left. Next, rotate the FUSE PULL to the left toremove th_e'

fuse.
Voltage Range Fuse
90 to 253 Vac 4A Slo Blo

2, Compare the ampere rating on the fuse to the ampere ratings given
above.

If the fuse is blown, replace it by sliding the new fuse back into the
fuse holder.

If the fuse isnotblown and has the right rating, keep it. If the fuse has
the wrong rating, replace it by sliding the new fuse back into the fuse
holder.

3. Rotate the fuse pull lever to the right back to its normal positidn and
 slide the fuse holder's cover to the right closing the door.

4, Connect the ac line cord to the power connector at the rear of the unit
_and power source.
Baftery
Section 2 of the Model 295 Maintenance Manual covers battery replacement.
WARNING

This Instrument uses an Internal baftery containing
more than 0.2 grams of Lithium. Do not charge or short
this batfery. A hazard of explosion and or contamina-
fion exisfs,

Instatiation

For operating convenience, the Model 295 has flip-down feet to elevate the
instrument for bench use.

Mounting Ears and Rack Slides

The Model 295 canbe rack mounted using the two mounting ears which are
available as accessories (Option 004). To install the mounting ears, refer to
appendix D of this manual.
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Arb Channel Board Installation

To install the Arb Channel Boards,

1. Disconnect the power cord from the instrument.

2, Remove the two screws from the rear panel cover plate. Next,
remove the plate,

3. Slide in the Arb Channel Board, and secure the Arb Channel Board
in the chassis using the two screws.

If only one channel board is to be installed, it must be installed in the

Channel 1 position. See figure 2-2. Iftwo channel boards are to be installed,

the boards must go in the slots for Channel’s 1 and 2. For three channel

boards, use Channels 1, 2, and 3. Finally, for four channel boards, use

Channel’s 1,2, 3,and 4.

Refer to Appendix G for installation of a High Voltage Module,

Option 007.
Channel 1
Channel 2
Channel 3 — - k]
Channel 4
Figure 2-2. Channel Board Locations
Mouse Connection

Toinstall the mouse, connect the nine-pin mouse connector to the rear panel
MOUSE connector {DB-9, male) and tighten the thumbscrews. See figure 2-
3. The Model 295 is shipped with a two button mouse. If for any reason the
mouse must be replaced, the Model 295 accepts any two button serial
Microsoft™ compatible mouse with a DB-9 female-pin connector. "

Mouse
Connector r ] s
-
I %o
[l

Figure 2-3. Mouse Connection

IEEE - 488 Connector

To connect the Model 295 to a IEEE-488 controller (figure 2-4), using a bus
cable with Amphenol 57-10240 or equivalent connectors. You may pur-
chase these cables from Wavetek in two or three meter lengths. For more
information on IEEE-488 operation, refer to section 5 of this manual.



IEEE-488
Connector o

Figure 2-4. |EEE-488 Connector

RS-232 Conneclor

To connect the Model 295 to a RS-232 device (figure 2-5), using a standard
RS-232 cable (interface type E). For more information on RS-232 operation,

refer to section 5 of this manual.

Remote r
(RS-232) "
Connector [:j ""':c;
[:j :3 ”’;O o
E:::] eYi]

Figure 2-5. RS-232 Connector

The RS-232-C rear panel pin connections and signal names are given in
Table 2-1. The panel connectoris a DB-9 female connector. The data format
is an 8-bit, no parity, one stop bit. The baud rate is selectable, see Figure
4-82 and its associated paragraphs.
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Table 2-1. R$-232-C Daia InlOut
DCE Direction DB-& DTE Direction DB-25

Name (Model 295 ) Pin  (Computer) Pin
XD IN 3 OUT 2
RXD? ouT 2 IN -3
RTS IN 7 OuUT 4
CTst OouT 8 IN 5
DSR® N/C 6 IN 6
S1G GRD e 5 —_ 7
RLSD¢ N/C 1 IN 8
DTR’ N/C 4 ouT 20
NOTE

Remaining Pins not connected. The Model 295 is configured as
the DCE, and uses a DB-9 female connector. The DTE, “data
terminal equipment”, is generally a computer, and will use either
a DB-9 or DB-25 male connector at the RS-232 “serial port”.
The DTE's connector choice may be configured.

Transmit Data

Receive Data

Request to Send

“Clear to Send

5Data Set Ready

$Receive Line Signal Detect

Data Terminal Ready ‘
In the following discussion pin numbers refer to the Model 295 DB-9
connector. The 295 serial I/O operates in the DCE configuration, and uses
XON/XOFF handshaking. CTS/DTR (hardware) handshaking is not
supported. Pins 3 (TXD) and 2 (RXD) are data input and output respec-
tively. Pin 7 tells the Model 295 that the connected device is ready to
transmit data. Pin 5 is signal ground and must be used. Pins 1,4, 6,8, and
9 are not connected to the Model 295.

Connecting the R$-232-C Interface

Before connecting the Model 295 RS-232-C interface, you must ensure
proper configuration and interconnection. The following steps use DB-9
pin-outs when referring to the Model 295, and DB-9 pin-outs followed by
DB-25 pin-outs in parenthesis when referring to the other device.

1 Determine if the other device is a DCE device or a DTE device, If this
is not explicitly spelled out you will need to look at the pin-outs atits
connector, If pin 3 (2) is the data output, the device is a DTE {most
computers). If pin 2 (3) is the data output, the deviceisa DCE (most
modems). The other device must appear as a DTE to the Model 295.

2. Inmost cases a straight-through cable can be used to connect the
Model 295 to the DTE. The Model 295 only requires the connection
of pins 2,3, and 7, but the other device may require more. Thereare
many interpretations of the RS-232-C standard, so the following
procedure should be used to ensure that the control and handshake
signals are properly connected.

(@) Pin5(7),signal ground, is always connected straight-through.



(b) Pins 2 and 3 are connected straight-through if DCE/DTE
configuration is correct. Note that if the DTE has a DB-25
connector, a “straight-through” cable coincidentally swaps
these two pins.

(¢©)  Pin 7 (RTS) of the Model 295 will need to be connected to an
output of the other device that indicates readiness for character
transmission from that device. If the other device does not
support this, XON/XOFF handshaking will be required and
pin 7 can be left disconnected.

(d) Pinsland6arenotconnected atthe Model 295 and will usually
be pulled high at the DTE.

NOTE

Any pins not mentioned in the previous list are not connected in
the Model 295 and therefore can be connected to anything if the
connections are already present in the cable.

3. The handshaking method is XON/XOFF (see Section 5, RS-232-C
Programming, for more information).

4, Set the baud rate on the Model 295 to the highest rate that is available
on both the Model 295 and the other device (see Figure 4-82 and its
associated paragraphs).

5. Configure the other device for the same baud rate as instep 4,1 stop
bit, 8 data bits, and no parity.

Initial Turn-On
WARNING

The Model 295 is equipped with a three-wire power
cable, When connected o a grounded AC power
recepiacle, this cable grounds the Insfrument. Do not
use extension cords or AC adapfters without a ground,

1. Connect the power cable to the power connector on the Model 295
rear panel; see figure 2-6.

Power
Connsctor

Safety
Ground
Lug

Figure 2-6. Power Connector
2. Pressthe "POWER” On/Off switch in to turn the uniton (figure 2-7).
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Figure 2-7. Power Switch

When power is first applied, the Model 295 performs a Self-test that
checks the internal memory.

Autocal and Calibration Procedure

The Model 295 provides two levels of calibration: Autocal and Calibration
Procedure.

Autocal (automatic calibration) provides a quick method of calibrating the
Model 295 without using external test equipment. Autocal automatically
sets up the instrument and takes internal measurements using internal
standards. The Model 295 calculates correction values based on the mea-
surements and stores those values in memory. These correction values are
recalled from memory when the unit is powered up. Use Autocal when
Model 295 accuracy is critical, after long term instrument storage, following
drastic changes in the environment, or when the operator believes Autocal
is necessary.

The Calibration Procedure provides amore extensive method of calibrating
the Model 295 using external test equipment. The Calibration Procedure
requires opening the instrument and making adjustments. Usethe Calibra-
tion Procedure when the Model 295 has been repaired or when routine
calibration is scheduled. Typically, the Model 295 calibration cycle is one
year. Section 5 of the Model 295 Maintenance Manual describes the

Calibration Procedure. :

Error Messages

Some actions cause error or information messages to appear in the display.
Appendix E lists the various messages which can appear. Many error
messages may appear depending on the operations being performed. For
example, parameter errors, waveform errors, sequence errors, efc.

Functional Checkout

2-8 Initlal Preparation

The functional checkout provides a quick method of verifying the Model
295 operation. The only testequipmentrequired isa signal source (W avetek
Model 90 or equivalent), an oscilloscope (Tektronix 2445 - dual channel or
equivalent), and the appropriate cables and loads.

Initial Setup

1. Connect the Model 295 to the primary power source. Leaveall cables
disconnected. See Initial Turn On in this section.

2. Turn on the Model 295 by pushing in on the POWER switch.

Atpower on, theModel 295 performs a Self-test that checks the Model
295 internal memory.

After a successful Self-test, the Model 295 briefly displays its initial screen



 (figure 2-8) followed by the Channel Setup screen (see figure 2-9).

Model 295

Version X.X

WAVETEK

50MHz Synthesized
Arbitrary/Waveform Generator

Figure 2-8. Inltici Screen

Self Test

After the Model 295 has warmed up for at least 20 minutes, perform the

following steps to Self Test the unit:

L Press the INSTRUMENT key on the front panel.
2. Press “menu” and select Test /Cal from the menu.
3. Select Self Test from the pop-up menu. Select DONE as the results

of each channel’s Self Test is displayed.

g Channel Setup

Chan  Dutput Mode

Fu

nction

1 OFF [|CONTINUGUS

SINE

Offsel: +@‘@@®

Amp | + 1 '@@@J]__v_;_z_j

Ydeo

e | 1,0000000%—

Figure 2-9. Channe! Setup Screen
The Channel Setup screen illustrated is the default Model 295

start-up screen,
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Arb Channel 1 Connections. Connect the Main Out and Sync Out
from Arb Channel 1 to channel 1 and Trigger input connectors,
respectively, on the scope. Be sure to properly terminate each output
with 500 terminations. See figure 2-10.

Scope's Channel | Scope's Tigger Input

Figure 2-10. Model 295 to Scope Interconnections

Main Out and Sync OQut Check. Initially the Main Out is turned off
and the Sync Out is turned on. Connect the Arb Channel to the scope
as described in step 3.

Turn on the Main Qut by pointing the mouse pointer at Output OFF
and clicking the leftmousebutton. The outputtogglesON. Seefigure
2-11. Toselect items on the screen without the mouse, refer to section
3, “Using the Mouse and Keypad”, and “Selecting Items Using the
Front Panel Keys”.

E:'I—.ﬁa_ri.m_:a_i, Selup ' JSurEET] et Jimien §
Chan  Dulput Mode Function
1 ON R ||CONTINUQUS SINE

i [__+1.000—

Of Fsel: +@.®@@ Vde
e | {,0000000

Figure 2-11. Outpui ON

You may turn on or off the Sync Out by pointing the mouse
pointer at the MENU “button” and clicking the left mouse
button. From the pop-up list select Sync Marker by pressing the
“soft” key next to Sync Marker. Point the mouse pointer at ON
in the Sync Marker box and clicking the left mouse button. Select
DONE to return to the Channel Setup screen.




Th _-f!'tf! e 5ol 'LF.I.'J m—

]
Chan Output Mode -

1 O CONTINUOUS Filtler
Amg 1 ¢ WModutal ign
+1.01

Fhase

Offset: + @ ;@BI Sunc Marker
Freq: 1 ﬁ@@@@u -t'!l.a.:e.ci-;.Eii'al_[‘;

7] )

CChanne | Selup

Chan Out put flode

Funclion
1 oN  |iconTINuouS J SYNC MARKER |
Ampl : LI
+1.00¢

| OOFF — |

(f fset: +@.@B§’
Freq: 1 'B@@@

Figure 2-12. Sync MarkerON
Adjust the scope (time base and amplitude) to display a 1kHz, 1Vp,
continuous, sine wave.

‘Frequency Check, Connect the Arb Channel to the scope as de-
scribed instep 3. Vary the frequency by placing the mouse pointer in
the Freq: field and clicking the left mouse button. Next, place the
pointer on the most significant digit, 1, and click the left mousebutton
several times. See figure 2-13. Observe the increasing frequency on
the scope.

Channel Selup (oo mee ]
Chan Out put Mode Function
1 ON CONTINUOUS ' SINE

w [ +1.000 2

Offset: +@.@Q@ Vdce
"ok 1,0000000—

Figure 2-13. Changing Frequency

With the pointer still on the most significant digit, press the right
mouse button once, Next press the left mouse button. Observe the
decreasing frequency on the scope. Return the frequency back to
1.000000 kHz.

Amplitude Check, Connect the Arb Channel to the scope as de-
scribed in step 3. Change the amplitude by placing the mouse pointer
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in the Ampl: field and clicking the left mouse button. Next, place the
cursor on the most significant digit, 1, and click the left mouse button
several times. Observe the increasing amplitude on the scope.

With the pointer still on the most significant digit, press the right
mouse button once. Then press the left mouse button. Observe the
amplitude decreasing on the scope. Return the amplitude back to
1.000 Vp. See figure 2-14.

T Chanpe ]  Selup

Chan But put Mode Function

1 ON CONTINUOUS SINE

[ +h00g—

GOffsetl +®'B®® Vdc
e[ 1,0000000*"—

Figure 2-14. Changing Ampiitude

Function Check. Connectthe Arb Channel to the scope as described
instep 3. Toselect functions, place the mouse pointer in the Function
field and click the left mouse button. Select the square wave from the
pop-up list with the left mouse button or by pressing the “soft” key
nextto SQUARE. See Figure 2-15. Observe the square wave on the
scope. -

[cheem [ HELP J[iTen |

Chanpel Selap

Chan Cutiput Mode «SINE
1 CN CONTINUO SéhQRE
Amp | + . .THIQNGLE
Do
OFFsel: +@'@ . Remp
s [ 1.00000s "

Figt?re 2-15. Changlng Functions

To select an Arbitrary Waveform, again point and click the mouse at
the Function field. Place the mouse pointer on the “down” arrow in
the pop-up listand click theleft mousebutton until “WAVEFORMS..."
appears. Select WAVEFORMS ... using the mouse or the “soft” key
next to it.

The next screen, the Waveform Catalog, displays all the stored
arbitrary waveforms, if any, in the selected source (initially battery
backed RAM). See figure 2-16. Selecta Waveform (. WEM) by placing
the mouse pointer in thelist and clicking the left mousebutton. Select
DONE to activate the Waveform. Observe the waveform on the
scope. o



If the catalog is empty, you can create a Waveform or choose to move
on the next step. To create a Waveform, refer to the example used in
section 3, “Using Waveforms, Creating a New Waveform”.

818115882

CANCEL I

Figure 2-16. Waveform Catalog
Select the Function field once more. Select SINE from the list,

Mode Check. Conmnect the Arb Channel to the scope as described in
step 3. To change the unit's operating Mode, place the mouse pointer
in the Mode field and click the left mouse button. Select the triggered
mode from the pop-up list by pressing the “soft” key next to TRIG-
GERED. See figure 2-17. In order to see the triggered sine wave on
the scope, change the frequency to 10 kHz by selecting the Freq: field
and using the keypad enter 1 EXPONENT 4 ENTER. Adjustthescope
and observe a 10 kHz sine wave, triggered at a 1ms rate on the scope.
The default trigger source is the Model 295 internal tngger generator.

' Ch.:mnel ._::lu;:a

Chan Cul pul Kode NUOU
1 ON camﬂ:auctusl TRIGGERED

fmp | 4 1 .@@ GATED

SWEEP CGNT

Offset: +0.000 sueer TRIG
Free 1 DOO0RODY SHEEr Hoo

Figure 2-17. Change Modes

Arb Channel's TRIG IN BNC, To trigger the Arb Channel 1 from an
external trigger source, press the front panel TRIGGER key. Place the
mouse pointer on the START field on the Trigger Setup screen and
click the left mouse button. This displays a list of trigger sources.
Place the mouse pointer on “Channel's External Trig In BNC” and
click the left mouse button which selects the Arb Channel external
TRIG IN as the trigger source.

Connect the signal source (properly terminated) to Arb Channel 1
TRIG IN connector. Set the signal source for a 1kHz, TTL square
wave, Connect the Arb Channel to the scope as described in step 3,
but trigger the scope using the external signal source. Observe on the
scope a 10 kHz sine wave triggered at a 1kHz rate.

Press the CHANNEL key to return to the Channel Setup screen.
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Continuous Sweep Mode and Horizontal Sweep Out Check. Select
the Channel Setup screen. Place the mouse pointer in the Mode field
and dlick the left mouse button, Select Sweep Continuous from the
pop-up list by pressing the “soft” key next to SWEEP CONT. See
figure2-18. Connect the Arb Channel to thescopeas described in step
3, but connect the Model 295 Horizontal Sweep Output o channel 2
on the scope. Display both channels on the scope.

Observe on the scope:

Channel 1 displays a linearly swept sine wave whose frequency
varies between 1kHz and 10 kFHz at a 1s rate.
Channel 2 displays a linear ramp proportional to the sweep's
frequency change. '

Disconnect the Horizontal Sweep Out cable.

| Channel Selup CCREEN

Chan Outaput Mode C INU
1 ON TRIGGERED I)«TﬁiGBEHE{)
Remp | % 5 .@@E GATED
‘ . SWEEPkCONT
orrset +(.000 sueer Ta16
Fregi. 1 @.@@Q@@E SWEEP HOLD

Figure 2-18. Sweep Mode

Modulation Check. Select the Mode field and choose CONTINU-
OUS. Select the Amplitude field, and change to 5Vp (5 ENTER via
keypad). Move the mouse pointer to the MENU button and click the
left mouse button. Press the “soft” key next to MODULATION. See
figure 2-19. Click on AMin the dialog box. End by selecting DONE.

Set the external signal source for 1kHz, 1Vp-p sine wave. Connect the
output from the signal source to the Arb Channel's AMIN connector.
Connect the Arb Channel o the scope as described in step 3, but sync
the scope to the signal source. '

Observe on the scope a 10 kHz sine wave amplitude modulated
(approximately 100%) by a 1kHz sine wave,

T Ghannel Setup

Chan Oulpul

1 oN CONTINUD
Amp}: o B
+5 AR

58N
Offsel: . + @ )

et 10.0000m

Figure 2-19. Modulation
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11,

Clock Out Check. Move the mouse pointer to the MENU button and
click the left mouse button. Press the “soft” key next to CLOCK BNC.
Select Internal, Clock Output ON from the list using the “soft” keys.
See figure 2-20. Connect the Arb Channel's CLK IN/OUT to chan-
nel 1 on the scope; be sure to terminate the CLKOUT cable with a 50Q
termination. Observe on the scope a 50 MHz TTL signal, whichis the
standard waveform's sample frequency.

Figure 2-20. Clock Out
Ref Out Check. Pressthe INSTRUMENT key onthe frontpanel. Use
the “soft” key to select 10 MHz Reference from the pop-up list. Place
the mouse pointer on “Output” and click the left mouse button.
Connect the Ref Out (rear panel of Model 295} to channel 1 on the
scope. Observe a 10 MHz TTL signal on the scope.

This completes the functional test. Remove all cables and test
equipment.

Routine Maintenance

No tools or equipment are required for routine maintenance. Cleaning
materials required are listed below:

Description National Stock Number

Cotton Cheesecloth 8305-00-267-3015
CCC-C440, Type I,
Class 2 (81349)

Mild Liquid Detergent None
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Routine maintenance for the Model 295 is limited to routine checks such as
listed below;

Cleaning,
Dusting,
Wiping,
Checking for frayed cables,
Storing items not in use,
Covering unused receptacle,
Checking for loose nuts, bolts, and screws.
Perform these routine checks anytime they need to be done.
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Wiroduction To The Model 285 “Section 3

OVERVIEW OF THE MODEL 295

The Model 295 contains up to four Arbitrary Waveform Generator Chan-
nels which can be used independently or synchronized together. Using an
Arb Channel by itself, you can produce an assortment of standard func-
tions. Plus, you can create and use Arbitrary Waveforms for special
applications. In addition, you can link several Waveforms together to
create a Sequence. The Model 295 allows you to trigger all functions
including Waveforms and Sequences.

With multiple Arb Channels you can use the Model 295 as a phase genera-
tor. Or, you can mix channel outputs via analog summing.

Every Waveform and Sequence can be stored in battery backed RAM or to
an optional disk drive. In addition, complete instrument configurations
can be stored to RAM or disk.

Optionally, a model 295 chassis can be loaded with a High Voltage (sum-
ming )} Channel and one to three Arb Channels. Refer to Appendix G for
information on the High Voltage Option 007.

Using the Model 295

You have two ways of controlling the Model 295. First, you can use its
graphical user interface and mouse to operate the unit. This section along
with section 4 describes the graphical user interface. Second, you can send
a command in the SCPI format to remotely control the Model 295, Section
5 describes the SCPI commands as well as the JEEE 488.2 common com-
mands supported by the Model 295.

Appendix B of this manual contains a quick reference to the Model 295
screens and menus. Appendix C contains a quick reference to the SCPI
commands used by the Model 295.

The following topics will be covered under this heading to give you an
overview of Model 295 operations:

¢ Using the Mouse and Keypad

e Setting Up the Channel

» Creating and Editing Arb Waveforms
e Creating and Editing Sequences

Help Menu

The model 295 user interface includes an extensive set of Help Screens
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which can be used for reference in addition to this manual. To access the
Help Screens, simply select the Help Icon which is located at the top, right
of the Display (for most screens).

Initial Setup

Before operating the Model 295, you must connect it to the correct power
source. Make sure the fuse in the instrument matches the fuse required for
your primary power source’s voltage. See Section 2, Preparation for Use,
Fuse Selection/Replacement. Also, be sure the instrument's specified line
voltage matches your primary power source. Using the supplied power
cord, connect the Model 295 to the primary power source.

Using the correct cables and terminations, connect the Model 295 to a
receiving device, such as an oscilloscope. Figure 3-1 illustrates a typical
setup that connects the Model 295 Arb Channel's Main Out to channel 1on
the oscilloscope, and the Sync Out connects to the scope’s trigger input.
Cables from both outputs must be terminated with 50Q. Figure 3-1 shows
only Arb Channel 1 connected to the scope.

Scope’s Channel ] Scope's Tigger Input

Mods! 295fs
Main Qut

Figure 3-1, Model 295 fo Scope Interconnection

When the Power is turned on, the Model 295 briefly displays its start up
screen, figure 3-2. During power up, the Model 295 performs Self-Test.
Immediately after the start up screen, the Channel Setup screen appears.
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WAVETEK

Model 295

50MHz Synthesized
Arbltrary/Waveform Generator
Version X.X

Figure 3-2. Model 295 Start-up Screen

The Maih Screens

The Model 295 uses six main screens from which you can control the
instrument:

The Channel Setup Screen,
Waveform Management Screen,
Sequence Management Screen,
Utilities Screen,

Instrument Screen,

Trigger Setup Screen.

The group of keys used to select the six main screens arelocated on the front
panel below the “arrow” keys. Pressing one of these keysbrings upitsmain
screen. Each mainscreenhas its own MENU. The Menu Box for the current
screen is alternately displayed or hidden by pressing the dark gray menu key
at the top-right corner of the Liquid-Crystal Display (LCD). The Menu Box
lists menu choices, whichmay besselected as follows (1 to 3) below. Selecting
a meriu choice may cause a sub-screen to be displayed.

1. Usethemouse - movethe mouse cursor over theitem and press theleft
mouse button.

2. Usethearrowkeys - press the arrow keys until theitem isblinking, then
press the SELECT key.

3. Usethedarkgray Menu Select keys - if theitemisinamenu, simply press
the dark gray key adjacent to the item.

For example, either cycling power to the unit or pressing the CHANNEL
key brings up the Channel Setup screen (shown on the following page with
the Menu Box hidden). You can “show” the Menu Box by pressing the
Menu Key at the upper-right of the display and then see how the menu
choices line up with the dark gray keys. The top choice should be blinking.
“Hide” the Menu Box for now by pressing the menu key once more. The
channel number field in the screen (Channel 1 by default) should be
blinking, Each field in the screen with a shaded box drawn around it can be
selected (1 to 3 above) and have its value modified. To change a selected
value:

1. Use the numeric keypad - key in a new number, and when you have it
the way you want it, press the ENTER key.

2. Usethearrow keys - the Up/Down arrows will increment/decrement
ablinking digit. When it's changed to the value you want, deselect the
blinking digit (with the mouse or SELECT key).
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3. Usethemouse - the left/right mouse buttons increment/decrement a
blinking digit.

4. Pickfromalist - forexample select “Mode” sothat “CONTINUOUS”
is blinking, press SELECT to open the Mode Menu Box, and see the list
of possible generator modes for the ARB. Themouse or the dark gray
menu selection keys may be used to select from the list.

5. Checkabutton - use the arrows and SELECT key or the mouse and the
mouse's left button to check selectable boxes or round buttons.

The following figures illustrate each screen and provide a brief description
of each screen, For more details on each screen refer to section 4 of this

manual. _
Ghanne! Selun  [sni{see |
Chan  Oulput R Mode Function
1 on  }|conTINuOUS SINE

i ___+5.000~

Gffsel: +@.@@@ Vdc
[ 10.000000=——

Channel Setup Screen

Use the Channel Setup Screen fo program an
individual ARB Channel,

Wavetorms Manpagement [SCMEN]] AP

k E AT |
Load
Edil
Copy

Helele

Hew

Waveforms Management Screen

Use the Waveforms Management Screen for
user-defined waveforms.
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Seguentes Wanagemen T

Copy

Delele

Hesw

it

Sequences Management Screen

Use the Sequences Management Screen for
finking muttinle wavefomms together.

Y
LED-RousesBesper

Femole

Date & Timg

Yerzion hHeporl

Inslrument

Utlities Screen

Use the Utlitles Screen to review files, set prefer-
ences, set up the remote Interfaces, set date
and time, and check the firmware version.

X
4 Multi=Channel
% Resel
1aMHz Referednce
Instrurment Screen

Use the Instrument Screen fo access generdl func-
tions, Andlog Summing, indspendent or Master/
Save channel relationships, and the Options,
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Mode Channel]
Count T}
Start
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k
[ B.HFM |

Master irig:

Trigger Seiup Screen

Use the Trigger Setup Screen to select the trigger
source and fo adjust frigger slope and level,

SCREEN ITEMS

The Channel Setup screen (figure 3-3) provides an excellent example of the
different types of Model 295 screen items: Selector Fields, Edit Fields, Boolean
Fields, and Dialog Boxes. You can change any item enclosed by a “Shaded
Box”. You can access any item using either the mouse or keypad.

" Chanriel Seldp '
Boolean Chan Out put Hode Funclion
Fisld 1 OW @NT INUDUS SINE ll

Solotor_- Lt 41,0002
Flaid pffsel ! 'I'@,@@@ Vdg

et Fiold — et 1 00000000

Figure 3-3. Sampie Screen

Selector Fields

Selecting these Fields brings up a scroll list of all choices for that field. For
example, the “Function” field allows selection of Sine, Triangle, Waveform,
Sequence, etc. Other examples of Selector Fields on the Channel Setup
screen are “Mode” and “Chan”.

Boolean Fields

Someitems when selected toggle between twosstates, usually “On” or “Off”.
The “Output” field is a Boolean Field which toggles between on and off.

Edit Fields

Selecting an Edit field allows changing of values or data. For example, the
“Freq:” field allows the frequency of the function to be changed. Other
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examples of Edit Fields are “Ampl:” and “Offset:".

- Dialog Boxes

A dialog box contains “radio buttons” or check boxes from which youmust
make choices. The “Filter” menu, for example, under the Channel Setup's
Menu “button” selects output filters by selecting radio buttons.

MENU Items

Selecting the MENU button field (at the upper right corner of most display
screens) or theadjacent menu key displays anadditional list of items related
10 the screen. Many of these items consist of additional screens which
appears to the left of the list (when the item has a “left arrow”).

Flashing llems

A flashing item illustrates any item that can currently be selected by pressing the
SELECT key. For example, selecting the SCREEN button field causes it to flash.
Then pressing SELECT brings up alist of all the main screens. Picking anitem from
this mer is the same as pressing the equivalent front panel key.

USING THE MOUSE AND KEYPAD

This paragraph describes using the mouse and front panel keys to step
through the screens. For more information on the menus used in this

example, refer to section 4.

Selecting ltems Using a Mouse

To pick an item with a mouse, move the mouse pointer (the arrow) to the
itern and click the mouse's left button.

Picking a Selector field flashes the field, reverse video, and displays a listing
of available choices. For example, select the “Function” field in the Channel
Setup screen. If a menu contains more than six items, there will be a box for
moving through the list; see figure 3-4. Use the mouse pointer to pull the
slider box up or down. Also, you can point and click using the mouse at the
arrow on the top and bottom of the slider box to move the list. Lists with
six or fewer items will not have a slider box. The pointer (>) identifies items
selectable using the SELECT key. A check mark (V) identifies the currently
selected or active item. To select another item, move the mouse pointer to
the new item and click the mouse's leftbutton. Thenew item flashes and the
Model 295 returns to the original screen.
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Select’ ifem  Active ltern

>dISine

Triangle

Squars
+ Ramp

- Ramp

Slider Box
Figure 3-4. Pop Up Menu (Function)

Selecting an Edit field flashes the field. Use themouse to point to one of the
digits. Press the left mouse button to change the digit.

Clicking the mouse's left button now changes the value. You can use theleft
mouse button to increment or decrement the value. To switch from
increment to decrement, press the mouse's right button.

NOTE: When doing Scope Edit (Waveforms), you cannot use
the right mouse button to switch between increment and decte-
ment. See Section 4, “Scope Edit Screen, Cursor Address and
Data” for more information.

Figure 3-5 illustrates the Amplitude field from the Channel Setup screen.

Selected Field, e ——

Ampl:

Figure 3-5. Selecling and Changing Vaiues (Ampl selecied)
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Selecting ltems Using the Front Panel Keys

You also can change fields via the front panel keys. To select a field, press
the “arrow” keys until the desired field blinks. The “down arrow” tends to
move down through the fields while the “up arrow” does the opposite. The
“left arrow” and the “right arrow” move to the left and right fields

respectively. See figure 3-6,

Sslected

Fleld = Out put Mode
1 o llcontinuou

Fmpl:

"Blinking”
Selection — PTTset!

Freg:

+

+(.00

T 000001

Figure 3-6. Selector Fleld

If a Selector field is picked, press the SELECT key to display alist of choices;
see figure 3-7. To select an item from the pop-up menu, press the “soft” key
next to the menu item. Also, you can use the arrow keys to move the cursor
to the item you want and press the ENTER key to select.

Triongle
Square

+ Ramp

- Ramp

Sinc

Figure 3-7. Pop Up Menu (Function) with soft keys
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If the list has more than six items, a scroll box appears with the list. Move the
listup or down by pressing the up or down arrow keys. A pointer (>) identifies
items that can be selected using the SELECT key.

Select a menu ifem by pressing the “soft” key next to it. The item flashes and
the Model 295 returns to the original screen. A check mark (V) identifies the
currently selected or active item.

If an Edit field is picked, pressing the SELECT key causes the value toblink a
singlecharacter. Usetheleftand right “arrow” keys to move theblinking digit
to the left or right. Next, press the up “arrow” or down “arrow” to increment
ordecrementthe value, Asthevalueincrements from 9to0,itcarriestothenext
decade or subtracts from the previous decade. Note that the up and down
arrows consider the “sign” of the value when incrementing or decrementing,
The lowest value is the most “negative” value for a field. The highest valueis
the most positive. For example, if a field displays the value “-1.451" with the “5”
blinking, and youpresstheuparrow, the value will “increment” to “-1.441", the
next positive value of the blinking digit. The hardware controlled by the Edit
field is updated after each digit change.

Press the SELECT key again when finished.

Using the Keypad to Change Values

When you want to change values in an Edit field, such as the Freq: field, you
canuse thenumerickeypad. Select the field using either themouse orarrow
keys; the field blinks (see figure 3-8).

Blinking Fleld
PR

Figure 3-8. Selected Edit Field -

Enter the new value using the numeric keypad. You can enter values in
three basic formats: Integer, floating point, and exponential. Press the
ENTER key when finished to change the value, The hardware controlled by
the Edit field is updated only after ENTER is pressed.

Changing a Value

Press the CLEAR key to erase the entire value. Or, use the BSP (backspace)
key while using the keypad to erase digits to left of the cursor, one digit at
a time. In either case, you can then use the numeric keypad to re-enter the
value.
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Using Both the Mouse and Keypad

ENTERING NAMES

You can combine both the mouse and keypad operations when making
changes to fields, For example, you may find it easier to select Edit fields,
such as Offset, using the mouse, and then change the value using the
keypad.

Many operations requires you to enter names. For example, youmust name
waveforms, sequences, and configurations. The Model 295 uses these
names to identify them in catalogs. For the most part all name screens
function the same except for a few minor items. Figure 3-9 illustrates a
typical name screen.

Using The Mouse To Enter Names

Edit Box
'?'"_'—-—-

Highlighted
Character |

Character
Sot = ]

The mouse is the easiest way to enter the name. Simply point the mouse
pointer at a character in the set and click the left mouse button. The new
character appears in the Edit box.

Tobackspace through a character using the mouse, point the mouse pointer
atbackspace character (<) and click theleft mousebutton. The CLEAR and
BSP keys can also be used to delete a name from the edit box.

For example, to enter thename “SCM”, point the mouse pointerat “S”, “C”,
and “M” while clicking the left mouse button at each character.

Figure 3-9. Name Screen

Using the Arrow Keys to Enter Names

As with all screens, you can uses the arrow keys to move around the screen,
When the name screen first appears, the character “A” is highlighted
(reverse video). Once the desired character is highlighted, press the ENTER
key or the SELECT key to accept the character.

Pressing the right arrow key moves the cursor to the right. At theend of the
line, the cursor wraps back to left end of the same line.
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GETTING HELP

Pressing the leftarrow key movesthecursortotheleft. Atthe end of theline,
the cursor wraps to right end of the same line.

Pressing the up arrow key moves the cursor up one line. From the top line
of the character set, the cursor moves to the Edit box.

Pressing the down arrow key moves the cursor down oneline. Fromthe last
line of the character set, the cursor moves to the DONE button.

For example, to enter the name “SCM”, press the down arrow key once to
highlight “N” and press the right arrow key until “5”is highlighted; press
the ENTER key. Next press the up arrow key which highlights “F” and
presstheleftarrow key until “C” ishighlighted; press the ENTER key. Press
the left arrow key until “M” is highlighted (notice the cursor wraps from
first to last characters on the same line); press the ENTER key. Press the
downarrow key until DONEis highlighted. Press the SELECT key toaccept
the new name.

There is one final way to enter a name. If you move to the Editbox, and use
the SELECT key or left mouse button to select the field, you can use the
arrow keys to enter the name. LEFT and RIGHT keys move through the
already-entered characters. When you gobeyond thelast characterin either
direction, spaces are added to the name. The UP and DOWN keys scroll
through the available characters at the currently blinking character posi-
tion. Press ENTER when done. Any leading or trailing spaces are automati-
cally removed at that time.

Major screens in the Model 295 contain on-screen help. Help screens
explains the screen, as well as, how to use the screen. Toread a Help screen,
select the HELP “button”. Every time Help isselected after the first time, the
Model 295 displays a help screen relative to the current screen. Figure 3-10
illustrates the help screen for the Utility item: Viewing Angle.

‘ ) mode | 285 HELF
Help Topic: aip Sublaopic!
F BITILITY J[ Viewing Fngle

You can adjust the conitrast of
the front panel display. To change
the viewing anglie select the view
angle's slider box and move The
knob up or down. UP darkens the
display, and DOWN lightens i1,

Figure 3-10. Help Screen

If you select the Help Topic selection field, a list of the major help topics
appears. Topics include general information and help on each of the six
main front panel screens (Channel Setup, Waveforms, Sequence, Trigger,
Instrument, and Utilities). The Help Subtopic selection field lists available
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ERROR MESSAGES

areas of help for the currently displayed topic. For additional text, use the
“arrows” in the slider box to scroll through text. The Topic and the selected
Subtopic reflects the currently selected field and screen.

Selecting DONE returns you to the screen from which you invoked help.

When the Model 295 detects an error in an operation, it displays a dialog box
describing the problem. Refer to Appendix E for information on many
common messages. There are several types of error messages:

AnINFORMATION message informs you.of a condition you should know
about, which does not effect instrument operation. For instance, if you
attempt to store a system setup with no channels installed, you will get an
INFORMATION dialog and the request will be ignored.

A WARNING message tells you that the operation you are performing may
not give you the result you expect. You would geta WARNIN G whenyou
save a setup using a setup name that already exists.

An*ERROR*messageoccursif youattemptanillegaloperation, suchasattempting
o set the amplitude value outside the range supported by the instrument.
Finally, PARAMETER CONFLICT messages warn you whenyousetup the
instrument into a state that is physically possible, but is outside of a
specified range. For example, you can set the triangle function frequency
above 2 MHz, but the result is not specified.

USING THE CHANNEL SETUP SCREEN

The Channel Setup screen controls individual Arb Channel boards. From
this screen you can set up the Model 295 to perform numerous operations.
For example, from this screen select existing functions (standard, Wave-
forms, or Sequences) or select the mode (continuous, triggered, gated, or
sweep). Select one of the modulation modes (amplitude or suppressed
carrier modulation) to generate amplitude modulated signals. Or, use the
Channel Setup screen to operate the Arb Channel as a sweep generator.

Channel Setup Screen Baslics

The previous paragraphs, Using the Mouse and Keypad, introduced some of
the Channel Setup menus. Figure 3-11 summarizes the Channel Setup
screen.
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Figure 3-11. Channel Selup Screens

The following example steps you through a simple Arb Channel setup.
Before continuing, connect the Model 295 fo the scope as described in Initial
Setup. This example uses the mouse to select fields and menu items and the
keypad to enter new values. ‘

Select the Channel

Select an Arb Channel by pointing the cursor at the Chan field and pressing
theleft mouse button. This displays the Arb Channel list. Select the channel
you want to use using the mouse or “soft” keys. When the Channel Select
field is blinking, you can also select the channel by entering the number (1
through 4) on the numeric keypad. :

The Model 295 lists only those Arb Channels installed in the unit. The
Model 295 does not display a channel list if the unit contains only one
channel.

Turn On the Ouiput

Turnon the Arb Channel's Main Qutput by pointing the mouse cursor at the
Output field and pressing the left button. The output toggles between off
and on. You must turn on the output to connect the signal to the external
device. The Output selection effects only the selected Arb Channel,
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Turn On the Sync Out

The Sync Out will be on when you power on the unit. If it is off, you may
turn on the Sync Out (figure 3-12) by selecting the MENU button on the
Channel Setup screen. From the pop-up menu, select SYNC MARKER.
Select ON from the next screen. Select DONE to return to the Channel Setup

screen.

Chan

Quipul

e

s TOREAL |

1

ON

Amp

Dffset:

'Syﬂ;EWarkﬁr

Freq:

Gleth BHS

Chan  Outfputl

Mode Funclion

1 CON

CONTINUOUS f SYNC MARKER

Amp ! :

CIOFF

Offsel:

Freq:

Figure 3-12. Sync Marker Screens

Select a Function

Select a function (figure 3-13) by placing the mouse pointer on the Function
field and clicking the left mouse button. From the Function list select a
function. For example, click on Triangle. Your scope displays a triangle.
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Figure 3-13. Selecting a Function

Change the Mode

Change the mode (figure 3-14) by placing the mouse pointer on the Mode
field and clicking the left mouse button. The Mode list displays continuous,
triggered, gated, continuous sweep, triggered sweep, and triggered and
hold sweep modes. For now, leave the continuous mode selected. The
scope displays a 1 kHz, 1Vp, continuous triangle. Section 4 describes all
modes in detail. :

e felr T ]
Chan Output Mode als] Lo
1 ON CONT INUOUS l TRIGGERED

fmp 1 ¢ ; GATED
1.00k SWEEP CONT

Pifset: +@_@@Q SWEEP TRIG
Freq: 1@@@@®@ SWEEP HOLD

Figure 3-14. Selecting a Mode

Ghannel Selup

Changing the Frequency

Change the frequency by placing the mouse pointer in the Freq field and
pressing the mouse's left button (the frequency value blinks). See fig-
ure 3-15. You can select the time or frequency domain units of measure by
selecting the units field to the right of the frequency number field. '

3-16 Introduction To The Model! 295



[ el | e
Chan Bulput Mode Function

Channel Sefup

1 ON CONT INUOUS TRIANGLE
Frequency
or Period Bmp i || vp |
Selection = +1 @B@

Of fsetl: +.@@@ Vdc
|  Freq: h.@@@B@ likHz }

Figure 3-15. Changling a Value (Freq selected)

Next use the keypad to enter a new value. For example change the
frequency to 5kHz by pressing:

5 ERPENEMT 3 ENTER

C > L DR )O

You can enter 5kHz as 5000 (integer), 5000.0 (floating point), or 5 EXPO-
NENT 3 (exponential). You must press the ENTER key to accept the new
value. See figure 3-16.

Thannel Selup  [Goaen]| Hew J[mERTY
Chan Cutput Mode Funclion

1 DN CONTINUOUS TRIANGLE

PAmpl: Vp

OFfset: +8.@@® Vdc
e | 5,0000000/E——

Figure 3-16. New Vailue

Changing the Amplitude

Change the amplitude by placing the mouse pointer in the Ampl: field.
Then press the mouse's left button (the amplitude value blinks). See
figure 3-17.
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Figure 3-17. Changing a Value (Ampl selected)

Next use the keypad to enter a new value For example change the
amplitude to 1.5 Vp by pressing:

1 . £ ENTER

C D C D D
~

You also can change the amplitude's units of measure by placing the mouse
pointer in the units of measure field (figure3-18) and click themousebutton.
This displays a units of measure list. Select another unit of measure. For
example select Vrms; see figure 3-18. Notice that amplitude value changes
to reflect the new unit of measure.

Channg! Selup SEREER _éiELP'_ e |
Chan Bulput Mode FunpAfp
i ON CONTINUOUS TRII Vpp
Ampl: Vpl Vrps
g +1.,6500/—= &
; : dBm
DFFset: Yde
+.000

< [ 5.00000001=——

Figure 3-18. Selecting Vims

Storing a Setup

Aftersetting up Arb Channel 1 you canstore the setup. Whenthe Model 295
stores this configuration it stores all channels, as well as any instrument
settings made.

To store this configuration, press the INSTRUMENT button and select
STORED SETUPS from the menu. Select STORE from the next menu. See
figure 3-19.

3-18 Introduction To The Model 295



TR

)

I;‘;;I r_ur_,_'!:" — — — ﬁiL.F' =

4 MulTi=Channel

4 Dpliong
mg o Test 7 Lal

1EMHz Reference 3

Figure 3-19, Sslecting Stored Setup

Selecting STORE displays the Setup Name screen. See figure 3-20. Toenter
the name, simply pointat a letter in the character setand click the left mouse
button. For example, point at “Z” and click. Also see page 3-10, “Entering
Names”,

Also from this screen select the storage location. For example point the

mouse at the radio button “Backup RAM” and click.- Finally, point the
mouse at DONE and click to store the setup.

Figure 3-20. Setup Name Screen
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When finished the Model 295 tells you it saved the Setup; see figure 3-21.
Using the mouse point to DONE and click the button.

instrument . . v L

Selip Save Domplele.

T iE

Figure 3-21. information Screen

USING WAVEFORMS

This paragraph contains several examples on how to create, store, and edit
an Arbitrary Waveform.

Creating an Arbitrary Waveform

The easiest way to understand Arbitrary Waveforms is by way of example.
The following example steps you through the creation of a simple Arbitrary
Waveform. This example uses the mouse to select fields and menu items
and the keypad to enter new values. This example does not provide any
more details than needed to create the waveform. Fora detailed description
of all the Waveform related screens, refer to section 4 in this manual. Also,
Appendix B contains a quick reference for the Waveform screens. In
addition to the manual, the Model 295 Help screens provide a good
reference for waveform editing.

When finished with this example, you will have created a suppressed
carrier waveform named “SCM”.

Step 1 - Name the Waveform

To begin, first press the WAVEFORM button on the front panel. See
figure 3-22. Select “New” from the menu.
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Figure 3-22. New Waveforms

The Waveform Name screen (see figure 3-23) appears after selecting “New”.
The first step in creating any Waveform is naming the waveform. Using the
cursor, point and click at “§”, “C”, and “M" in that order. You can change
the number of points (waveform size) in the waveform, but for this example
leave the size at 4096 points. After entering the name “SCM”, select DONE.

U Weveferms Managenent SR

Figure 3-23. Naming the Waveform

Step 2 - Set Up Oscilloscope

The next screen (figure 3-24) describes the scope to Model 295 interconnec-
tions, as well as the scope's vertical and horizontal settings. Figure 3-25
illustrates the Model 295 to scope interconnections. If you do not set the
scope's timebase aslisted on the Information screen, the Zoom tool (Section
4, “Scope Edit Screen, Other Editing Tools”) will not function properly.
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Figure 3-24. Scope Information Screen

Main Model 205 Rear Pane!

Cutput
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Syne

Csciiioscope Front Panel

Channel 1
input .
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{Rear Panel)

Trgger
input

Figure 3-25. Scope Inferconnections

Select “Begin Edit” to advance to the Waveform Scope Edit screen. See-
figure 3-26.
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Figure 3-26. Waveform Scope Edit

Step 3 - Adjust Z-Axis Level to Oscilloscope

Before editing a Waveform, you should set up the Z-Axis level. Z-Axis
modulates the intensity of the scope trace. Correctly setting the Z-Axis level
marks the cursor position on the scope (usually a bright spot). Also, a
properly set Z-Axis highlights a selected block of waveform points on the
scope trace.

To set up the Z-Axis level, select the Menu “button” from the Waveform
Scope Edit screen. See figure 3-27. Next point the mouse cursor at Z-AXIS

and click the left button.

The following steps guide you through adjustment of Z-Axis level:

a)
b)

€)

"Name:SCM ~Z2-Axis Conlrol

CURSOR  address
data

BLOCK start
lenglh

#Hatlh VeriMov
Freednd WeriBs:
LineDrw Mirror

Figure 3-27. Z-Axls Setup

Select Z-AXIS from the Scope Edit MENU “button.”

Select the proper polarity for your scope. Move the “Slider” up or
down for the best intensity of the block; see figure 3-28.

Select DONE when the intensity is correct. The screen returns to
the Waveform Scope Editscreen. TheModel 295 storesthe Z-Axis

setting (intensity range is 0 £ 9.4V).
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Figure 3-28. Correct Z-Axls Settings

Step 4 - Select a “Block” of Points in the Waveform

During Waveform Editing, there are two Cursors that are referred to. First
is the LCD (mouse) cursor on the Model 295 display, and second is the
“Waveform Cursor” on the oscilloscope. To toggle control between these
two cursors, press the right mouse button or press the LCD/SCOPE key on
the 295 front panel. Click the mouse's right button now to shift to “SCOPE”
editing. Move the mouse to the left and to the right. Notice the cursor on
the scope moves too. Place the cursor at the left edge of the trace. Then,
double click the left mouse button. This will cause the entire set of points
to become the selected “block” for editing. This is indicated by intensifica-
tion of the scope trace and an update of the “BLOCK” values on the screen.

There are three different ways to select a block of points in the
waveform. Refer to Section 4’ Scope Edit Screen Block Selection’
or the Model 295 Help Screens for details.

After selecting the block, click the right mouse button to toggle control back
to the LCD Cursor. -

Step § - Use the Math Tool

On the Waveform Scope Edit screen move the LCD cursor to the Tools box.
Point the cursor at “Math” and click the left mousebutton. See figure 3-29.

Wavefarm  Gcope Edil SCRELT] HELE [ menu

[Name : SCM chan:1  Points:4886 |
absolule relsliva
CURSOR  address 352 1 7.B46Y  psec
deta +B +@,.0868
BLOCK  -starl B g.80086 sec
length +4036 +B81.,92 usec
height +B +8.0868 Vpp
Math h VeriMov Delele Zoom
Freednd VerlRsz Copy Unzoom
LineDrw Mirrar Inserl Linelisl

Figure 3-29. Selecting MATH
Selecting the Math tool, displays the EXPRESSION screen. Move the cursor
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to the Punction List field and click the left mouse button. See figure 3-30.

EXPRESS EUN '. _HEl'FT J
FUNCTION LIST
(o]

Figure 3-30. Initial Expression Screen

Select the Function List field to display the function list; see figure 3-31.
Move the mouse cursor to “SIN” (sine function) and click the left mouse
button. Also notice the other functions. For information on these math
functions, refer to section 4, Waveforms, or use the Model 295 Help Menu.

Figure 3-31. Function List

Selecting the SIN function returns Model 295 back to the Expression screen,
but with “sin({t_” displayed in the expression field. See figure 3-32. Note
the math syntax displayed after the function is selected.
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Figure 3-41. Creating a New Sequence

The Sequence Name screen (figure 3-42) appears. Name the sequence
“TUTORIAL”. ‘

Sequerice Mame:

Figure 3-42. Naming the Sequence
Selecting DONE advances to the Sequence Edit screen; see figure 3-43.

| %:'iE[F‘ ‘ l ?TlE_?!L!

Sequence Edil

Sequence:y
WAVEF DAY LOQP DVANGE

———— -

RN FS I 5 QN

Figure 3-43. Sequence Edit

Step 3 - Set up the First Waveform In the Sequence

To select the first segment's waveform, place the mouse cursor in the
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WAVEFORM field and click the left mouse button displaying the Wave-
forms Catalog. See figure 3-44.

From the Waveforms Catalog select the waveform, SCM.WEM, by placing
the cursor on SCM.WEFM and clicking the left mouse button. 1If SCM.WFM
doesnotappear on thelist, select Battery Backed RAM from the Source field.

T Wavefoems | Catalog
| [ SCM . WiH

SUM WFM

Baltery~Backed RAM

Tawefarm lafermalion

Figure 3-44. Waveforms Catalog

Select DONE to define SCM as the waveform for segment 1 and return to the
Sequence Edit screen; see figure 3-45. Next select the Loop (Waveform
repetition). Change the loop count by selecting LOOP from the Sequence
Edit screen. This displays the Loop Waveform screen (figure 3-46).

Sequence'V

WAVEFORM LogP DYANCE
1 SCH gegat autloe
2 - §
: k
4

Figure 3-45. Sequence Edif

For this example, select CONTINUOUS from the Loop Waveform screen.
Selecting DONE returns to the Sequence Edit screen.
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Figure 3-46. Loop Waveform Screen

Finally, select the ADVANCE field (figure 3-47) which displays the Ad-
vance to Next Waveform screen, Advance defines segment to segment
advance conditions. :

T mequence Edil ' . | HELP {IER

Sequence:V

WAVEF RN LO0P
canl inucus

Figure 3-47, Sequence Edit Screen

From the Advance to Next Waveform screen, select ADVANCE TRIGGER,
figure 3-48, This returns the Model 295 to the Sequence Edit screen.
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Figure 3-48. Advance to Next Waveform Screen

Step 4 - Set up the Second Waveform in the Sequence

To set up the second segment, place the mouse cursor in the WAVEFORM
field and click the left mouse button, This displays the Waveforms Catalog.
See figure 3-49.

Sequence Edil ' - [e] [

Sequence:V

LOop DVANCE
continuousj trig' d

WAVEFD
SOH

cammnl g

én

Figure 3-49. Sequence Edit

From the Waveforms Catalog select the waveform, SUM.WFM, by placing
~ the mouse cursor on SUM.WFM and clicking the left button. If SUM.WFM

does notappear on thelist, select Battery Backed RAM from the Source field.
See figure 3-50.
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Figure 3-50, Waveforms Catalog

Select DONE to define SUM as the waveform for segment 2 and return to
the Sequence Edit screen (figure 3-51). Next select the Loop (waveform
repetition). Change the loop count by selecting the LOOP. This displays

the Loop Waveform screen.

Sequence: TUTORIAL

WEVEFDRM L.oopP ADVANCE
i SCH conlinuocus)! trig'd
2 SUM ggge1 aulo
3 | eemm—— "t

Figure 3-51. Sequence Edit

Select the COUNT “radio” button. Then select the count's value field
(figure 3-52).
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Figure 3-52. Loop Waveform

Using the numeric keypad, enter a count of 10; see below. Remember to
press the ENTER key when finished.

ENTER

| 0
C o C D

Press the DONE key to accept the new count.

The Model 295 returns to the Sequence Edit screen; see figure 3-53. Notice
the second segment's graphics. Leave segment 2 setas Auto Advance for
this example.

Seiuense Ed it ' '_ HEL? '{E;_E'r};':'
Seaguence: TUTORIAL

L. gop DVANCE
1 continuous]| trig'd
2 goeie aulo
3
4

R

Figure 3-53. Sequence Edlt Screen
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step § - Sef up the Trigger Conditions for the Advance
Triggers

Move the mouse cursor to the Sequence Edit screen’ s MENU “button”,
Click the left mouse button to display the Menu list; see figure 3-54.

Edit

SEguenge

Sequence:TUTORIAL

LOBgP DVaNCE
1 continuous||{ trig'd
2 Bgg1e aulo
3
4

Figure 3-54. Sequence Edit - Menu “Butten”

From the Menu list, Figure 3-55, select ADV TRG (advance trigger) using the
mouse. This displays the ADV TRIG Setup screen.

Sequmnce Edil

Figure 3-55. Advance Trigger

See figure 3-56. Use themouse to select the triggering condition (EDGE)and
timing (SYNC). Under these conditions, the sequence advances after
receiving a trigger to segment 2 when the last cycle of segment 1 is
completed. Select DONE to return the Sequence Edit screen. Define the
trigger source via the Trigger Setup screens.
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Figure 3-56. Advance Trigger Setup

Step 6 - Storing the Sequence

Youmust Store a sequence inorder to “run” the sequence. Whena sequence
is stored, all the waveforms referenced in the sequence are automaticaily
copied to the same storage location as the sequence.

To store a Sequence, move the mouse cursor to the Sequence Edit screen’s
MENU “button” and click the left mouse button displaying the Menu list.
See figure 3-57.

e |

Sequence:TUTORIAL

LOgpP DVANCE
1 continuousfi trig'd
2 EERE:] autlo
3
4

Figure 3-57. Sequence Edit Menu

Select END EDIT from the Menu list; see figure 3-58.
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Figure 3-58. Selecting End Edit

Selecting END EDIT displays the Store screen; see figure 3-59. From this
screen select where to store the Sequence. For this example, place the cursor
on “Store in Battery-Backed RAM” and click the left mouse button. For
information on other items on the screen, refer to section 4, Sequence.

ODizcard

fdand Rename

Figure 3-59. Store Screen

Summary of Sequence Example

The sequence just created in the example isnow the current Function for the
selected Channel. You can change the frequency, amplitude, and offset of
the sequence using the Channel Setup screen. You will need to set up the
Trigger Mode and Source to view the frequency properly. To do this, press
the TRIGGER key to bring up the Trigger Setup Screen (Figure 3-60).
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Figure 3-60, Trigger Setup Screen,

Change the Mode from CONTINUOUS to TRIGGERED, ensure that both
“Start” and “ Advance” triggers are set to INTERN, and change the “Intern
trig:” value to 2.000 ms. Make sure that your screen is identical to Figure 3-
60. This screen is interpreted as follows:

Every 2 ms an internally generated trigger signal triggers the waveform
Sequence “TUTORIAL.SEQ”. To start a sequence, the trigger signal starts
waveform segment “1” (SCM). This waveform will run continuously
(loop =) untilan Advance Trigger (“AT"” occurs 2ms after the Start Trigger)
switches the sequence to waveform segment “2” (SUM), The SUM wave-
form will loop “n” times (loop count is 10) and then stop at its baseline value.
Since there are no more waveform segments in this Sequence, and the
Sequence repeat “Count” is “1”, the next trigger to arrive s the Start Trigger
to restart the Sequence.

Now observe the TUTORIAL Sequence on your oscilloscope. Connect the
Channel’s MAIN OUT to CH1 and MARKER QUT (SYNC) to CH2 of the
oscilloscope. Trigger the oscilloscope internally (negative slope) from CH2.
Set the horizontal fime base to 0.5 ms/DIV. Adjust vertical gain and
position to display the signals. Adjust the oscilloscope’s trigger level (and
possibly trigger hold-off) to obtain stable synchronization.

The CH1 trace should start with the “SCM” waveform. At4 DIV into the
trace, it should switch to the “SUM” waveform for 10 cycles. This is
followed by the baseline voltage out to 8 DIV, where the sequence restarts.
The CH2 trace is low when the sequence is running and high during the
baseline. Additionally, there are narrow positive sync pulses at the start of
each waveform segment.

Editing a Sequence

Editing an existing sequence uses many of the same screens as used to create
the sequence. Themajor difference is a sequence must first be selected from
the Sequence Catalog. After selecting the Sequence to be edited, use the
Sequence Edit screen to alter the Sequence.
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| Operation Reference

Section 4

INTRODUCTION

THE FRONT PANEL

This section describes the Model 295 front and rear panel items, as well as
its six main screens and the various menus for each screen:

Channel Setup

Trigger Setup

Waveform (arbitrary waveforms)

Sequence (linked arbitrary waveforms)

Instrument Setup

Utilities
This section does not tell you how to select an item, unless it is absolutely
necessary. For an explanation on how to use the mouse or keys to select
items from screen, refer to section 3, Using the Mouse and Keypad.

Figure 4-1 illustrates the front panel of the Model 295. Numbers in this
figure identify key or groups of keys that will be described in table 4-1.

5 4 J 2 H

Figure 4-1. Front Pane!

Table 4-1. Front Panel Controls

Name Funchon
1. Number Pad Used to type parameter values into the Model 295.
Number Keys - “0” through “9”.
Symbols keys - Operators: ~ “(“ - left parentheses,
“y" - right parentheses, “+” - divide, “X" - times,
“ - minus, “4+” - plus,and “,” - comma,
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4-2 Operation Reference

Table 4-1. Front Panel Conirols (Continued)

Name

Function

LCD/SCOPE
SELECT
Menu
Artows

LCD Display

Soft Keys

Screen Keys

MAN TRIG (Manual Trigger). This key provides a
manual method of "triggering” the selected Arb Chan-
nel
BSP (Backspace). Moves the cursor left one character
and deletes that character during data entry.
CLEAR (Clear Entry). Deletes all characters entered
since the last time the ENTER key was pressed.
EXPONENT. Allvaluesentered between EXPONENT
and ENTER are interpreted as an exponential value,
Used when editing a waveform on an oscilloscope,
Toggles control between the LCD cursor on the front
panel and the waveform cursor on the oscilloscope.
Selects or deselects the highlighted field (flashing) on
the-current display screen. Similar to the left mouse
button.
Calls up the additional menus depending on the se-
lected screen. User chooses the appropriate menu for
the task using the mouse or the keyboard.
Moves the cursor around the screen display. In data
entry use the Arrow keys to scroll through available
digits or characters.
The main channel of communication between the user
and theinstrument. Itdisplays a menu-drivenseries of
dialog boxes. The user can interact with the displays
via the mouse or keys. For more details on the display,
refer to section 4 of this manual.
These six keys selectitems from pop-up menus. When
the pop-up menu appears, press the "soft” key next to
the desired item.
These keys call up each of the six Model 295 main
screens. The six main screens are described briefly
here, :
INSTRUMENT. Press this key to bring up the instru-
ment main screen which selects items that effect the
entire Model 295, For more details on this screen, refer
to Instruments Screens in this section.
CHANNEL. Press this key to bring up the channel
setup main screen which selects items that affect the
individua! channel cards. For more details on this
screen, refer to Channel Setup Screens in this section.
SEQUENCE. Press this key to bring up the sequence
- edit main screen which selects items that sefup and
-alter the sequence of waveforms from the Model 295.
For more details on this screen, refer to Sequence
Screens in this section.
WAVEFORM. Pressthiskey to bring up the waveform
edit main screen which selects items that create and
alter arbitrary waveforms. For more details on this
screen, refer to Waveforms Screens in this section.
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Table 4-1. Front Pansl Controls (Conjinued)

Name -

Functon

Screen Keys {cont'd)

9. POWER Switch

TRIGGER. Press this key to bring up the trigger setup
main screen. From this screen, select trigger sources
and destinationsfor theModel 295. For more detailson
this screen, refer to Trigger Setup Screens in this
section.

UTILITIES. Press this key to bring up the utilities main
screen. From this screen select display viewing angle,
beeper control, blinking rate, GPIB setups, and file
operations. For more details on this screen, refer to
Utilities Screens in this section. :
This switch controls the Model 295 primary power.
Pressing the switch in tums the power on. Releasing
(out) the switch turns the power off,

REAR PANEL

Figure 4-2 illustrates the rear panel of the Model 295. Numbers in this figure
identify the connectors described in table 4-2.

Figure 4-2. System Rear Panel Connectors

Table 4-2.

System Input and Qutput Connectors

Name

Function

1. System Trigger

2. 10MHzREFIN

10MHz REFOUT

3. Power Connector

Triggers from one to four channels. User selects the
triggered channels. Trigger slope and threshold level
adjustable from ~10 Volts (V) to +10V (20.4V) in 0.8V
steps or TTL (Default). '

Used as an optional external clock signal input (TTL
level). Requires better than 1% frequency accuracy.
Also, use this connector for the 10 MHz reference
output.

Used as buffered TTL output of the internal 10 MHz
syster clock. Also, use this connector for the 10 MHz
reference input,

The primary power input for the Model 295. This
housing also contains the fuse.
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Table 4-2. System Input and Output Connectors (Continued)

Name Function
4. RS-232 DB-9 (female) RS-232 input and output. Connects the
hostcomputertotheModel 295. Formoreinformation,
refer to section 5 of this manual.
5. MOUSE DB-% (male) connector for standard two-button mouse.

6. HORIZ SWEEP

7. TEEE-488

8 Z-AXISOUT

ouT

A positive-going 0V to 10V ramp voltage proportional
to the sweep signal for X-axis control of an external
oscilloscope.

GPIB input and output. Use to connect to other IEEE-
488 devices. For more information, refer to section 5 of
this manual.

Modulates intensity of waveform trace for an external
oscilloscope to provide markers and highlighting for
the waveform. Qutputlevels (0 V1094V, in40mV
steps) and polarities are selectable.

ARB CHANNEL BOARD

Figure 4-3 illustrates the Model 295 Arb Channel board connectors. Num-
bers in this figure identify connectors described in table 4-3.

4-4 Opsrafion Reference
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Figure 4-3. Channel Input and Output Connectors

Table 4-3. Channel input and Output Connectors

Name

Function

1. TRIGIN

2. MARKEROUT

POSN

3. MAINOUT

Trigger Input. Triggers the individual channel to start
or to stop outputting a waveform. (TTL) '
Sync Marker Output. Positive pulse whose leading
edge coincides with the start of the output of the first
point of the waveform data or zero-crossing point.
Compatible with oscilloscope horizontal sync input.
(TTL).

Position Marker Qutput. Positive pulse whose leading
edge is programmabile to coincide with the output of
any or all data points on the waveform. (TTL)
Waveform QOutput. Discrete voltage levels describing
the vertical positions of each of the points in the wave-



Table 4-3. Channel input and Ouiput Connectors (Confinued)

Name

Function’

4. AMIN

5. CIXIN/OUT

form. Qutputlevelis0.015to 15 Vp-pinto50Qand 0.03
to0 30 Vp-p unloaded.

AM Modulation Input. Modulates the output of the
channel. Modulation bandwidth is de to > 500 kHz.
Modulation can be AM (double sideband with carrier)
or SCM (double sideband suppressed carrier). Imped-
ance is 10 kQ.

Clock Input. Accepts an external TTL clock source for
the Arb Channel between dc and 50 MHz.

Clock Qutput. Provides a buffered TTL output of the
internally generated channel clock signal. For stan-
dard waveforms the clock output is fixed at 50 MHz.
For Arbitrary waveforms the clock output will be
between 125.1 mHz and 50 MHz. If thehigh frequency
clock output is selected (Channel Setup screen), the
clock output can be programmed between 125.1 mHz
and 100 MHz.
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CHANNEL SETUP SCREEN

CHANNEL SETUP SCREEN

The Channel Setup screen is the first screen which appears after power-up.
Figure 4-4 illustrates the Channel Setup screen and the following para-
graphs describes the selectable items from this screen.

Channel Setup R :
Chan  Outpul Mede Funclion
1 OFF [|CONTINUCUS SINE "

woi [__+1.000~
JFfsel: +@.@@@ Ydc
-« [ 1.0000000=——

Figure 4-4. Channel Setup Screen

Channel Numbers

4-6 Operation Refersnce

The Model 295 uses channel numbers to identify each of its Arb Channel
Boards. Each Model 295 can hold up to four Arb Channel Boards. The
position of the Arb channel in the chassis defines the Arb Channel's number.
If the unit has only one channel, you must install theboard in Channel 1. For
two Arb channels, you must place them in channels 1 and 2. For three Arb
channels, use channels 1, 2, and 3. Use channels 1, 2, 3, and 4 with all four
Arb Channels. For more information on Arb Channels locations and
installation, refer to section 2, Installation, Arb Channel Installation and to
Appendix G, High Voltage Option channel card installation and operation.

Changing Channel Numbers

To change a channel number (figure 4-5), select the “Chan” field. If there
are two or more Arb Channels in the unit, a channel menu appears. Select
the desired channel number. If the "Chan" fleld is flashing, you can use the
keypad to enter a number (1 for channel 1, 2 for channel 2, etc.).

You must select the desired channel before creating, editing, or loading a |
waveform or sequence.

Chaniie] Selup 'gl;fztifl_ HELE I:?E_El"!.i.% l
Chan  Oulpul Mode Funcip~ 1
1 OFF CONTINUOUS SIN *. 2

wert [__+1.000]
[If fsel: +@.®@@ Vdc
-« [ 1,0000000[=——

Figure 4-5. Channel Numbers




(CHANNEL SeTUP SCREEN

Output On/Off

Modes

At power on or after a channel reset, the Model 295 turns off the “MAIN
QUT” for each Arb Channel. Before using an output signal, you must tum
the output on. Also, you can turn the outputs off asneeded. Tochangean
output state (figure 4-6), bring up the Channel Setup. screen. Select the
Output button. Selecting Output toggles the Main Out on and off. When
the output is on, the source impedance is 50Q.

Channe| Selup | G | (e |

Chan  Output Mode Funclion
1 ON k ] |COMTINUOUS SINE

=
Offsel: +@.@@ Vde
e [ 1 _0000000|E—

Figure 4-6. Output On/O#H

Model 295 modes select the Arb Channel's operating state: continuous,
triggered, gated, and the three Sweep Modes. The triggered and gated
modes require trigger signals to activate the function.

To change the mode, select the Mode field which displays a pop-up menu.
Select a mode from the menu using either the mouse or the adjacent soft

keys.

You can also select modes using the keypad. When the Mode field is
flashing, use the keypad to enter a number of the desired mode; see below.

Mode Number
Continuous
Triggered
Gated
Sweep Continuous
Sweep Triggered
Sweep Hold

Ul O N e

Continuous
The Arb Channel output supplies a continuous function at the Main Output.

o i)

Triggered

Arb Channel output produces a baseline (dc level at the start point) until it
receives a trigger signal. Then, it produces the programmed number of
cycles (see trigger count, Trigger Setup) of the selected waveform before
returning to the baseline.

Operation Reference 4-7
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Triggered
Function

Tigger__— - L

Signail

The baseline depends on the function selected. See the following list.

Function Starting Point
Sine ov
Square Positive peak
Triangle Negative peak
+Ramp Negative peak
~Ramp Positive peak

+Haversine ov
-Haversine ov
Sinc -1/2 amplitude -

For Waveforms, the baseline level depends on the waveform's start point.
For Sequence, the level depends on the starting point of the first waveform
segment used in the Sequence.

The maximum frequency of the triggered function depends on the function
selected. For sine, square, and arbitrary waveforms (5 points), the maxi-
mum frequency is 10MHz. Allotherstandard functionslimit the maximum
frequency to 2 MHz.

See Trigger Setup screens for information on trigger sources and setup.

Gated

The Arb Channel output produces a baseline level until it receives a trigger
signal. Then it produces a continuous output as long as the trigger signal
remains true. When the trigger signal goes false, the output returns to the
baseline level. See Triggered for information on thebaselines of the various
functions. See Trigger Setup for information on trigger sources and setup.

Gated

Function \ ‘
T VTV

|

TMgger_—

Signal
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NOTE: The remaining modes are Sweep modes. Most of the
sweep parameters are set up by choosing "Sweep” from the
Channel Setup screen’s menu.

In all Sweep modes the frequency field in the Channel Setup
screen is dashed out (disabled). The frequency settings for sweep
are set with the “Stop” and “Start” fields in the Sweep Dialog.
See Sweep.

Sweep Cont

Sweep Cont causes the frequency to sweep continuously between the start
and stop frequencies.

| Sweep Trig

Sweep Trig causes the frequency to sweep between the start and stop
frequencies after receiving a trigger. To set up the trigger source, refer to
start triggers on Trigger Setup Screen. The trigger rate must be longer than
the sweep time.

Sweep Hold

Sweep Hold (Triggered & Hold) causes the frequency to make one sweep
between the start and stop frequencies holding at the stop frequency. Then
after receiving a trigger signal return to the start frequency. To set up the
trigger source, refer to Start Triggers on Trigger Setup Screen. The trigger
rate must be longer than the sweep time.

Functions

Functions allow you to define the shape of the output waveform. All
functions are synthesized and stored in Arb Channel memory, Functions
fall into two main categories - Standard Functions and User-defined Func-
tions.

Standard Functions

Standard Functions are predefined waveshapes which are selectable by
common names, such as “sine”, “triangle”, or “square”. The name of the
waveshape implies certain characteristics of the waveform; such as shape,
“smoothness”, ime and amplitude symmetry, periodicity, starting phase,
and trigger baseline position. '

Because Standard Functions are smooth and periodic, they are synthesized
in a phase accumulate mode. This offers certain advantages. Clock
frequency is fixed at 50 MHz and the waveform frequency is varied by
varying the number of points used per waveformblock. This allows higher
overall maximum frequencies and 8 digits of frequency resolution (continu-
ous mode, reduced to 5 digits for non-continuous modes). The fixed clock
frequency allows the Model 295 to select the appropriate Filter for Standard
Functions by default.

Standard Functions operate in all modes, but provide no trigger or position
Marker outputs.
User-defined Functions

User-defined Functions are further subdivided as either “User-defined
Waveforms” or as “Waveform Sequences”.

Operation Reference 4-9
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“User-defined” Waveform is another way of saying arbitrary waveform.
Because they are arbitrarily positioned, each point in the waveform mustbe
used on each pass through the waveform block. Therefore for Waveforms, a
Raster Scansynthesis techniqueis used, withone point per clock cycle and each
point in the Waveform used once per waveform cycle. The sample frequency
is synthesized with 5 digit resolution from 50 MHz to0 0.1251 Hz. Waveform
frequency is then the sample frequency divided by the number of points used
in the Waveform.

User-defined Waveforms also function in all modes (although for Sweep
modes they must adhere tocertain rules - see Sweep). Triggerand position
Markers are included as part of the waveform data. '

Waveform Sequences link user-defined Waveforms together into complex
sequences, where the condition for advancing from one waveform to the
nextis also user-defined. Sequences supportonly continuous and triggered
modes of operation.

Function Selection

To change the function, select the function field which displays a pop-up
list. Select a function from the list using either the mouse or the adjacent soft
keys. To access all functions on the list, you will have to scroll down the list
using either the slider box or down arrow key.

You can also select most of the functions using the keypad. When the
Function field is flashing, use the keypad to enter a number of the desired
function; see below.
Function Number
Sine
Square
Triangle
DC
Positive Ramp
Negative Ramp
Sinc
Positive Haversine
Negative Haversine
Random (none)
Waveforms. .. *
Sequence. .. *

DGO ST D B

*Included in the Function list, but not selectable by number.
Selecting one of these functions with the mouse or soft key will
pop up a submenu wherea Waveform or Sequence can be selected
from a list of previously created names or, a new waveform or
sequence can be created.

Sine

The Arb Channel produces a sinusoidal function programmable between
1uHz and 20 MHz.

Triangle

The Arb Channel produces a triangle function programmable between
1pHz and 2 MHz.
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Square

The Arb Channel produces a square function programmable between 1ukHz
and 25 MHz.

Posifive Ramp

The Arb Channel produces a positive-going ramp function programmable
between 1pHz and 2MHz,

Negative Ramp

The Arb Channel produces a negative-going ramp function programmable
between 1pHz and 2MHz. ‘ '

Sine (Sin0G/X)

The Arb Channel produces a (Sin X)/X function which is programmable
from 1uHz to 2MHz.

Positive Haversine

The Arb Channel produces a positive-going haversine function which is
programmable from 1uHz to 20 MFz.

Negative Haversine

The Arb Channel produces a negative-going haversine function which is
programmable from 1uHz to 20 MHz.

Random

The Arb Channel produces a random function (noise).

Waveform

The Arb Channel produces a user-defined arbitrary waveform. To create,
edit, and copy a Waveform, see Waveform Screens later in this section. Also,
to Load an arbitrary Waveform from an existing waveform file (created by
the model 295, Wavetek’s Waveform DSP™ arbitrary waveform software,
or by another application such as a spreadsheet) refer to the information
under Load Waveforms in the section on Waveform Screens later in this Section.
Selecting the Waveforms function displays the Waveforms Catalog (fig-
ure 4-7), _

Calalog il

20N

AJWFH
HavE form inFormal on »-SCM JWFH
Name : SCM WFR

Points: 48886
Size: 82586
Dale: #B6-24/1882

e A

Figure 4-7. Waveforms Catalog
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From the Waveform Catalog select SOURCE to display the source list:

Disk Drive (if installed),

Battery-Backed RAM,

Selected Channel.
Selecting a source displays a list of the waveforms stored in that source. An
arrow identifies theé current selection, if applicable. Selecta waveform from
the list. A check (V) identifies the newly selected waveform. The Informa-
tion box displays the waveform's name, number of points, and sizeinbytes.
The date identifies when the waveform was last saved.

Select DONE to accept the waveform and return to the Channel Setup
Screen. Select CANCEL to keep to the original function while returning to
the Channel Setup Screen.

Sequence

The Arb Channel produces a user-defined Sequence (linked arbitrary
waveforms). To create, edit, and copy a Sequence, see Sequences in this
section. Sequencesmay require trigger sources and setup, if so, see Trigger
Setup Screens in this section.

Selecting sequence calls up the Sequences Catalog (figure 4-8).

Sequences

Tatalig

TEl GEFER.SEQ
b TUTORIAL .SEQ

©SOURCE
Battery~Backed RAM

equence IAfarmaln
Name: TUTORIAL .SEQ
Segl: SCM.WFM

t SUM.WFM

gtrg1/19392

Figure 4-8. Sequences Catalog

From the Sequences Catalog select SOURCE which pops up the source list:
- Disk Drive (if installed),
Battery-Backed RAM.
After selecting a source, the Sequences stored in that source are displayed in
a list. An arrow identifies the current selection, if applicable. Select a
Sequence from thelist. A check (V)identifies thenewly selected Sequence. The

Sequence Information screen also displays each waveform segment name. The
date identifies when the Sequence was last saved.

Select DONE to accept the Sequence and return to the Channel Setup Screen.

Select CANCEL to keep the original function and return to the Charnel Setup
Screen.
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Amplitude

Amplitudesets the voltagelevel of the signal from the Arb Channel’s Main Out
connector. Figure 4-9 shows the Amplitude field from the Channel Setup
Screen. The Amplitude field displays the current level. The programmable
amplitude level depends on the function and units of measure selected; see
table 4-4, The peak amplitude value plus the offset value can not exceed 7.5V.

The Amplitude value is set to 0.000 when the DC Function is selected. In this case,
the AmplitudeField is filled with dashes toindicate that the value cannotbechanged.

The “Amplitude units of meastre” field allows you to change the units for the
amplitude. From the pop-up menu select the desired units (Vp-p, Vp, Vrms, and
dBm). This field only displays the acceptable units of measure for the function.

T Channel Setdp :_;;_cggz_
han Jutput Mode
1 ON CONTINUOUS SINE ii

w1000
[f Fsel: +®.®@® Vde
[ 1.0008000/=——

Figure 4-9 . Amplitude

Functicn

Table 4-4, Amplitude (max.) / Uniis of Measure Vs. Funclion

Function | Vp Vp-p Vims dBm
Sine 75 15 +5.303 +27.5
Square 7.5 15 +7.5 +30.51
Triangle 75 15 +4.33 +25.74
+Ramp 75 15 +433 +25.74
-Ramp 7.5 15 +4.33 +25.74
Sinc 75 15 NA NA
+H-Sine 75 15 +2.652 NA
-H-Sine 75 15 +2.652 NA
Random 75 15 NA NA
Waveforms® 7.5 15 NA NA
Sequence* | 7.5 15 NA NA

Notes: Al values measured with 500 termination

NA Not Available.
* Output level may be a percentage of amplitude when created,
DC Program the dc function using OFFSET.

If Modulation - AM is selected, the display shows (AM) to the left of the
Amplitude value. For AM the amplitude value represents the Main Out
signal at 100% modulation. For more information on AM, refer to Ampli-
tude Modulation under the Channel Setup Screen's Menu “button”.

If Modulation - SCM is selected, the display shows (SCM) to the left of the
Amplitude value. For more information on SCM, refer to Suppressed
Carrier Modulation under the Channel Setup Screen.

Operation Reference 4-13
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Offset _
Offset varies the dc level of a function relative to a baseline value; see figure
4-10. The offset can be varied up to 7.5Vdc into a 50Q termination. To
change the offset value, select Offset field and enter the new value. The
offset value plus the peak amplitude can not exceed 7.5V. Inthe DC mode,
the Offset field controls the output level.
Offsef
Value ~_ . / i
Baselne \
Figure 4-10. Offset
Frequency
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Frequency sets the repetition rate of the selected function. Figure 4-11
illustrates two items: the frequency value field and the frequency unit of
measure field. If time is selected, “Freq:” is replaced with “Period:”. For
sweep modes the word “Sweep” appears to the left of the Frequency value.
1f the Channel is part of a Clock Group (see Instrument Screen - Channel
Group), Then the word “Master” will appear to the left of the Frequency
value. The frequency displayed in the frequency field is the actual pro-
grammed master frequency and not necessarily the programmed Arb
channel frequency. Plus, the frequency field willbe disabled (dashed) when
the dc function is selected or when the Arb Channel is sweeping.

" Chanfe! Setup I e
Chan Butpul Mode Hz
k
[ oN "EUNHNUDUS I Sec

= [___+10.00=
[ Fsel: +@'@@@ vde

e | 2.0000000~—1

Figure 4-11. Frequency

Frequency Field

Select the frequency field and use the keypad to change the value. For all
Standard Functions the minimum frequency is 1uHz. The maximum
frequency for Standard Functions and frequency resolutiondepend on the
function selected; see Tables 4-5 and 4-6.

Table 4-5, Function Versus Frequency

Function Maximum Frequency
Square 25 MHz
Sine 20 MHz
Triangle 2MHz
= Ramps 2MHz
+ Haversine 20 Mz
Sin{X)/X 2MHz
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If a User-defined Waveform is selected, the Model 295 programs the
Waveform repetition rate in frequency or period (1/f). The maximum
frequency (minimum period) for a Waveform depends on the number of
points in the Waveform and the programmed Waveform Limits (see Wave-
form Active Screen). For example, a 1000 point Waveform (whose Limits
are set to Start at 0 and Stop at 999) can only have a maximum frequency of

' 50 kHz (50 MHz sample frequency + 1000 points). Also, you can program
the Waveform in terms of sample frequency (clock frequency) or sample
period (clock period).

If a Sequence is selected, you can only program Sequences in terms of
sample frequency or sample period.

Table 4-6, Funclion/Frequency Yersus Frequency Resolution

Function Frequency Frequency Resolution
Sine, square, Haversines s 20 MHz 8 digits (1 uHz)
> 20 MHz 5 digits
Ramps, triangle, sinc < 100 kHz 8 digits (1 uHz)
-2 100 kHz 5 digits
User-defined any 5 digits (0.1 mHz)
Clock Mode any 5 digits

Unit of Measure Field

Select this field to change the frequency unit of measure. When selected, a
menu appears; see figure 4-12. Pick an item from this menu, This field
displays only acceptable units of measure, which is dependent upon the

current function.
Standard Waveform
iz Hz w Hz{Smpl)
Sec Sec(S!pi)g
Sequence Hz (Mfe) §
Functions

i :
1z (Sapi) i

Hz(Sap}t)

Figure 4-12, Unlis of Measure

Channel Setup Menu Field

Selecting the MENU “button” at the top right corner of the Channel Setup
screen (or the top dark gray soft key) displays a Menu which allows you to
select additional Channel Setup options. From the Channel Setup Menu
you can select filters, change modulation, define clocks, set up the sweep
mode parameters, adjust phase, and control the sync marker state.
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Filters

Each of the Model 295 Arb Channels contains twointernal filters. Use filters
(Elliptic and Bessel) to remove unwanted signals (aliasing and DAC clock
signals). The seven-pole, six-zero Elliptic filter provides a sharp cutoff at
20 MHz. The four-pole Bessel filter provides a less sharp cutoff at 20 MHz,
but it provides flatter response and constant group delay. Another choice
is "no filter”.

The Model 295 automatically selects filters at the time a Function is selected.
For triangle, +ramp, and -ramp, the Model 295 inserts the Bessel filter. For
sine, +haversine, -haversine, square, and sinc, the Model 295 inserts the
Elliptic filter. For all other functions all filters are removed.

To change the filters (figure 4-13), pick one of the three filter “radio”
buttons. Choose DONE to remove the FILTER dialog.

Charing | Selup ' N Fi

Chan
1
Ampl: = 2AMHz  ——p

’ WENiplic 20MHz ———p
Of fset:

. DONE
Freq: . ]

Figure 4-13. Filter

Output | FILTER

ON oty

Modulation

The Model 295 allows you to select two forms of modulation: Amplitude
Modulation (AM) and Suppressed Carrier Modulation (SCM). Figure4-14
illustrates themodulation menu. After selecting the Modulation type, press

the DONE button to remove the MODULATION dialog. ‘

Channe! Setup -~

Chan Qutput Mode _

1 ON
Amp 1 +1@ 12 A
[OF fset ! +@ () -

Freq:

Figure 4-14, Modulcatlon Menu
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Ampiiiude Modulation

Inamplitude modulation, a modulating signal at the Arb Channel's AM IN.
connector controls the instantaneous magnitude of the Arb Channel's Main
Qutput. The Arb Channel produces the carrier (frequency, amplitude, and
function). All functions including Waveforms and Sequence can be ampli-
tude modulated. With no modulating signal applied to the input, the Main
Out signal is half the programmed Amplitude value, allowing up to 100%
Amplitude Modulation.

Thelevel of the modulating signal to produce 100% modulation depends on
the range of the programmed Amplitude; see Table 4-7. The values shown
in the list represents the level needed to produce 100% modulation. Within
each range, the scale factor is linear, which means the percentage of
modulation is proportional to themodulation inputlevel (1V =100%, 0.5V=
50%, etc.). ‘

fable 4-7. AM Scale Factor

Programmed Amplitude | Amplitude where 1Vp-p @ AMIN
Results in 100% AM
=15 Vp-p to >5Vp-p 10Vp-p
s5Vp-p to >2.5 Vp-p 5Vp-p
2.5 Vp-p to >1.25 Vp-p 25Vp-p
£1.25 Vp-p to >625 mVp-p 1.25Vp-p
=625 mVp-p to >312.5 mVp-p 0.625 Vp-p
£312.5 mVp-p to >156.3 mVp-p 3125 mVp-p
s156.3 mVp-p to >78.13 mVp-p 156.3 mVp-p
s78.13 mVp-p - 7813 mVp-p

Suppressed Carrler Modulation

In suppressed carrier modulation (SCM), the Arb Channel operates much
the same as in AM. The main difference is that the Arb Channel output
supplies 0V with no modulating signal at AM IN.

When SCM is selected, the Model 295 uses a scale factor, 5V _,/V, , which
represents the output voltage to input voltage ratio. For example, if the
Amplitude field displays (SCM), applying 1Vp-p at the MOD IN connector
produces a SCM signal at the Main Out connector whose level equals 5Vp-

P
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Sweep

Select a Sweep Mode by selecting Mode in the Channel Setup screen, then
select either Sweep Cont, Sweep Trig, or Sweep Hold. The sweep param-
eters in the following screen define what a single, complete sweep consists
of. These three sweep modes define how sweeps will be strung together.
When Sweep Cont is selected, the generation of frequency sweeps is
continuous, without the need of a triggering event. The Sweep Trig mode
completes one full sweep (using the sweep parameters below) for each
trigger. The Sweep Hold modeissimilar, except thatitrequires two triggers
to complete a full sweep; one to get from the start frequency to the stop
frequency, and one to get back to the start frequency.

Any of the Standard functions can be run in the various Sweep Modes.
User-defined Waveforms can alsobe runinSweep Modes, but there are two
restrictions:
1. The User-defined Waveform must be a multiple of 4096 points,
2. TheWaveformmustbetheonlyonecurrentlyloadedintotheChannel's
waveform RAM.

Sequences can not be run in Sweep Mode.

Figure 4-15 illustrates the SWEEP SETTINGS menu. The SWEEP SET-
TINGS screen sets sweep type, spacing, and direction. It also sets the sweep
time, start frequency, and stop frequency. The Model 295 uses digital sweep
which sweeps between the start and stop frequencies at a maximum of 400
steps/second in the selected sweep time.

seer SETT 106
Type: [ SWEEP & RESET I
Spacing: _LINEAR

Count !

Direction:

Time!: [ 1.888  Sec]
slart;: Slop:
[1.8eges][kHz ] 109,0086]kHz |

Figure 4-15. Sweep Menus

TYPE toggles between “Sweep & Reverse” and “Sweep & Reset”. “Sweep
& Reverse” sweeps the frequency from the start frequency to the stop
frequency and sweeps back to the start frequency. “Sweep & Reset” sweeps
the frequency from the start frequency to the stop frequency. Then the
frequency resets to the start frequency. These two “sub-modes” can be
concatenated with each of the three sweep modes described above.



i

CHANNEL SETUP SCREEN

SPACING toggles between LINEAR sweep or LOG (logarithmic) sweep.
Linear sweep changes the frequency at a linear rate. Logarithmic sweep
causes the frequency to spend equal time in each octave or decade.

COUNT selects the number of complete sweeps ( number of sweep times)
the Arb Channel produces when triggered. Count functions only with
Sweep Trig or Sweep Hold modes. Acceptable count values are 1 to
1,048,575,

TIME sets the sweep time, which is the time it takes to produce one sweep
transition between start and stop frequencies. Program the sweep time in
seconds between 30 ms to 1000s using the keypad or mouse.

Select the START field to program the sweep start frequency or period.

* Select the STOP field to program the stop frequency or period. The start/

stop range depends on the function selected. All functions usea minimum
frequency of IuHz. The maximum frequency for a given function varies
according to Table 4-5. (User-defined Waveforms are programmed in
waveform frequency, and have a maximum of 20 MHz). You can program
Sweep frequency parameters in period (seconds) as well as in Hz.

DIRECTION toggles between UP or DOWN. UP causes the Arb Channel to
sweep between the start and stop frequencies. Select DOWN to sweep
between the stop and the start frequencies.

Select DONE to end SWEEP SETTINGS and return to the Channel Setup
screen. If the current Mode is not one of the three Sweep Modes, the Mode field
will be selected automatically.

Clock BNC

This menu performs two functions. It sets up the Clock mode and controls
the Arb Channel clock. Selecting any clock output displays a warning
message reminding you to disconnect any sources connected to "Clock In."
Figure 4-16 illustrates the CLOCK BNC USE screen.

Tharne! Sefup

Chan " CLOCK BNC USE

i OHigh~Frequency Glock Dul ot =

D Internal, CGlock Bulpul OFF =

slerng! cloek inpul

Figure 4-16. Channel Ciock
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High Frequency Clock Quiput

This will route a programmable frequency (0.125 Hz to 100 MHz) clock
signal to the CLOCK IN/OUT BNC.

CAUTION: Make sure there are no signal sources con-
nected to the Channel’s CLOCK IN/OUT BNC when you
choose this option.

The High Frequency Clock Out functions only while the Clock Mode box
(Figure 4-17) appears on the screen, after selecting “High Frequency Clock
Output” from the previous screen.

Channel Setup '  [SEReER| [ HEE i |

bhan Output Mode Funclion
s W i LI
igh= Frequence Clock Output m l]

Clock Frequ

[ForE ] q

Figure 4-17. High Frequency Clock Output

To change the clock frequency, select the Clock Frequency field. Next use the
mouse, arrow keys, or numeric keypad to change the frequency. The unit of
measurecannotbechanged The Arb Channel remains in the Clock mode
while this screen is being displayed. Selecting DONE leaves the Clock mode
and returns to the last Channel Setup. Clock mode signal is TTL into 50Q.

internal Clock Culput OFF

The Channel will use its own internally generated clock, and will not output
this clock signal to the CLOCK IN/OUT BNC.

internal Clock Quiput ON

The Channel will useits own internally generated clock, and will output this
clock signal to the CLOCK IN/OUT BNC.

CAUTION: Make sure there are no signal sources con-
nected to the Channel’s CLOCK IN/OUT BNC when you
choose this option.

External Clock

The Channel will use the external clock signal clock signal applied to the
CLOCKIN/OUT BNC. Whenyouapply your owndlockinputto the channel,
frequency programming via the Frequency field on the Channel Setup screen
will operate as follows:
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1. For Standard Punctions (and User-defined Waveforms in Sweep
Modes), the waveform frequency is the programmed waveform
frequency times the external clock frequency divided by 50 MHz.

2. For User-defined Waveforms (in non-Sweep Modes), the waveform
frequency is equal to the external clock frequency divided by the
number of points in the Waveform. The programmed frequency has
no effect on the Channel's output.

Phase

This menu option allows you to control the phase of the current function on
the selected Channel. Phase control is valid except when the functionis a
Sequence. The selected functions must all be Standard Functions, or User-
Defined with the same number of points. -

Phase Control is applicable for Multi-Channel operation. See the Instru-
ment Screen Menu, Multi-Channel, Channel Grouping, Phase Lock for
additional information. When setup for Phase Lock operation, one channel
is used as the phase reference and the other channel(s) may be varied in
phase.

Phase may be controlled between + 180°. The Phase control for Standard
Functions allows for 0.1° resolution. The Phase control for User-defined
Waveforms is accomplished in the following manner. The first time Phase
is adjusted, two copies of the Waveform are created such that the size
doubles, then the Waveform limits are set for the desired phase effect. For
each subsequent phase adjustment, the limits are adjusted accordingly. The
limitations to this process are:

1. Themaximum Waveformsize which canbePhaseadjusted is one-half
the available Channel RAM.
2. Theresulting Phaseresolutionis 360° divided by the number of points
in the Waveform.
To change the phase, select PHASE... from the Menu dialog box; see figure
4-18. This box gives you two methods of varying the phase. One, youmove
the slider box up towards +180° or down towards -180°. The phase field
displays the value with the appropriate resolution. Also, you can select the
Phase field and then use the keypad to enter the phase shift.

Chan _ Outf = PHRSE ADIUST

1

Fmpl !

Dffsel!

Freg:

Figure 4-18. Phase Diclog Box
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Sync Marker

The Arb Channel generates a Sync Marker output coincident with the Main Out
function. For standard functions, the Sync Marker is coincident with the zero-
crossing point of the function. For User-defined Waveforms, the Sync Marker is
coincident with the first points (addresses) of the Waveform.

NOTE: There are two exceptions to this:

1) When run in Triggered mode, the sync marker will always be
coincident with the first points in the waveform, regardless of the
Function.

2) For Positive Haversine, Negative Haversine, and Random,
the sync marker will always be coincident with the first points in
the waveform,

The Sync Marker menu (figure 4-19) allows you to turn on or turn off the Sync
Marker. The SyncMarker is automatically tumed on each time the channel output
is turned on. This menu allows you to override this automatic selection. Select
DONE to return to the Channel Setup screen.

Bhanned Setup I sepeen]| RELF ] FiEn

-han Output Mode Function

1 oN  |lconTiNvous JTSYNC MARKER

Amp i +1 @,@ﬂ :ZTF j
DEfsel: +@@@ﬂ[ '
et [ 000000 M

Figure 4-19. Sync Marker
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TRIGGER SETUP

Channel “Button”

Mode Field

TRIGGER SCREENS

Trigger Setup screen allows control of the trigger parameters. From the
Trigger Setup screen you can select an Arb Channel, the trigger mode, and
the function. Most importantly, you can select the trigger source(s) and
conditions. However, to set up the frequency, amplitude, and output state
of the selected Arb channel, you must use the Channel Setup Screen.

To set up the trigger conditions (figure 4-20) select TRIGGER via the
SCREEN field to bring up the Trigger Setup screen. Pressing the TRIGGER
key also gets you to the Trigger Setup screen. The following paragraphs
describe the Trigger Setup screen and its items. The graphics shown in
figure 4-20 represent a sample of a typical Trigger Setup screen after
TRIGGERED Mode is selected. The Mode and Function selected, aswellas
the number of Arb Channels installed, determine what appears on the
screen.

Triaqer Setup Channel 1

Mode Channe!

Count :{:_:1]

] Trig out
|

ST )

Master trig: [~ 1.888 [mSec]

Figure 4-20. Trigger Setup Screen

The screen shows a Channel “button” if two or more Arb Channels are
installed in the unit. The number, if displayed, identifies the current
channel. To change a channel number, select the Chan field and select the
new channel from the menu. Remember, the list only contains Arb Chan-
nels installed in your unit. You must return to the Channel Setup screen to
change the frequency, amplitude, or offset, and to turn the output on.

Selecting this field allows you to change the operating mode. Change the
mode (TRIG MODE) by selecting the mode field. This displays the mode
list: Continuous, Triggered, Gated, Sweep Continuous, Sweep Triggered,
and Sweep Hold.

With the Continuous mode selected, the Model 295 produces a continuous
function output.

With the Triggered mode selected the Model 295 begins in a quiescent state.
Upon receiving a trigger (see START field) it generates the function (see
Function field) for a user-defined number of cycles {see COUNT field)
before returning to the quiescent state. The Arb Channel always completes
the last cycle.
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With the Gated mode selected, the Model 295 produces an output while the
trigger remains true, The Arb Channel always completes the last cycle. Use
the START/GATE field to select the trigger source and the Function Field
to select the function.

For two of the sweep modes (sweep triggered and sweep hold), use the
trigger setup screen to define the sweep triggering conditions.

For more information on Modes, see "MODES" under the Channel Setup
screen.

This field selects the number of cycles the unit produces when triggered.
You can select between 1 and 1,048,575 cycles. For sequences, maximum
count is 524288.

If you select a count of one in the Triggered mode, the Model 295, when
triggered, produces a single cycle of the selected function. This is the
traditional triggered mode.

If you select a count of more than one in the Triggered mode, the Model 295
produces that number of cycles of the selected function. This is the
traditional burst mode. In the Gate and Sweep modes, the Count field does
not appear on the screen.

Selecting this field allows you to change the Arb Channel’s functions.
Figure 4-21 lists the functions. Inall standard functions, the output changes
immediately. If you select either Waveform... or Sequence... the Model 265
displays their respective catalogs (see Waveform Catalog or Sequence
Catalog). Select the function using the mouse's pointer or clicking on the
Soft keys.

Trigger Selup Gharme! 1 [FChEery
Mode [PIN] SINC
+ H-SINE

- H-SINE

RANDOM
WAVEFORMS . .
SEQUENCES ..,

Figure 4-21. Function List
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Trigger Start (Source) Field

This field’s name, START / GATE / SWEEP START, varies with Mode
selections. Selecting this field allows you to select the trigger source. The
sources available depend on the number of Arb Channels installed in the
unit.

To select the source, point the mouse pointer at the Trigger Source field and
click the button.

Table 4-8 lists the START field choices. The list shown depends on the Arb
Channel selected and number of Arb Channels installed.

Table 4-8. Channels Vs. Trigger Sources
A B Cc >

System Trig In BNC . . ® e
Master Trigger (Ch 1 Internal) e .
Channel's Internal Trigger
Channel's External Trigger
Channel 2 Trigger Output
Channel 3 Trigger Output
Channel 4 Trigger Output
Previous Channel's Trig Out ®

L
®* = & @

NOTES:

A. Arb Channel 1 only.

B. Viewing Trigger Setup Channel 1 with all four Arb Channels installed.
C. Viewing Trigger Setup Channel 1 with three Arb Channels installed.

D. Vigwing Trigger Setup Channel 1 with fwo Arb Channels installed,

E. Vigwing Trigger Setup for any other Arb Channel except Arb Channel 1.

System Trigger Input BNC

@ Arb Channel I

- Other Channels
System Trigger Input

Selecting System Trigger Input BNC allows an external signal connected to
theModel 295 System Trigger BNC to trigger the selected Arb Channel. Use
this system trigger to frigger from one to four channels. Also, selecting
System Trigger Input allows you to use the front panel's MAN TRIG key as
a trigger source.

Refer to “Trigger Setup Menu - System Trigger Level” for setting the Level
and Slope of the system trigger. '
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Master Trigger (Ch1 internal)

E Other Channels

Master Trigger(Ch1 infernal)

Selecting Master Trigger uses the internal trigger generator output from
Arb Channel 1 as the internal trigger source. You can trigger any or all of
the charnels, including channel 1, from this source. Theinternal triggerrate
(see Internal Trigger Rate Field) is programmable in frequency or period
between 100 wHz and 5MHz (10,000s and 200 ns with 200 ns resolution).

Channel's External Trig In BNC

(:) Arb Chunnel l

Channel's External Trig In BNC .

Channel's External Trig In BNC allows you to use the Arb Channel's own
TRIG IN connector as its trigger source (TTL levels). The Arb Charnel
triggers independently of the other Arb Channels. Practical TRIG IN
frequency range s dc to the waveform frequency. Youcan select the trigger
slope (positive or negative) via the Menu choice “Channel Trig Polarity”.

Channel 2 Trigger Output
Channel 3 Trigger Ouiput

Channel 4 Trigger Output

These three items will only be seen on Arb Channel 1 Start list when there
are multiple channels installed, Figure 4-22 gives a schematic representa-
tion of trigger signal flow. They allow you to select an output from one of
the other channels as a trigger source. The list includes only the installed
channels. See Trigger Out Field for a definition of the possible trigger

output signals.

¥

Channel 1 —]
L Chonnel 2 “l

® Channeld T

= Channeld

Figure 4-22, Trig Out Signal Flow
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Previous Channel's Trig Out

Previous Channel's Trig Out allows you to trigger an Arb Channel off the
preceding Arb Channel. Figure 4-22 gives a schematic representation of
trigger signal flow.

The trigger screen displays an Advance field if a sequence is selected with
an advance trigger condition. Selecting this field displays a trigger source
hstldmhcaltoﬁaemedlsplayedmder&m'fnggerStartﬁeld SeeTable4-9. The
advance trigger will be the same for all segments in the Sequence which
have Advance Trigger conditions (see Figure 4-53).

'Iheinggeroutﬁeldaﬁowsyoutosdectwhmhevmtsmhabeamggeroutputsxgnal
The trigger out signal can be internally routed to the START field for another Arb
Channel (see Figure 4-22).

In order to have a Trigger Output signal which can be internally routed to another
channel, the channel must be running a user defined Waveform or a Sequence.
Standard Functions do not have a Trigger Output due to the nature of their
synthesis. The list of available Trigger Output signals depends upon the current
Function and Mode of operation, per Table 4-9.

Table 4-9. Function/Mode Vs, Trigger Outputs

Function

Mode

Trigger Output Signal

Standard

any

None

User Defined
Waveform

Triggered

All others

1) Waveform Complete signal occurs coin-
cident with the end of the waveform.

2) Trig Count Complete signal occurs with
the end of the last waveform in the trigger
count.

Waveform Complete signal occurs coinci-
dent with the end of the waveform.

User Defined
Sequence

Continuous

Triggered

1) Waveform Complete signal occurs coin-
cident with the end of the waveform.

2) Loop Count Complete signal occurs with
the end of the last waveform in the loop
count.

1) Waveform Complete signal occurs coin-
cident with the end of the waveform.

2) Loop Count Complete signal occurs with
the end of the last waveform in the loop
count.

3) Trig Count Complete signal occurs with
the end of the last waveform in the trigger
count,
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NOTE: When the current function is a Sequence, the Waveform
Complete Signal and the Loop Count Complete Signal is associ-
ated with the selected Waveforms in the Sequence. You must
check the boxes next to the Waveform names in the Sequence
while the Trigger Output pop-up screen is being displayed.

The Trigger Output signals which are stated to be coincident
with the end of a waveform are actually set to be coincident with
the last point in the waveform (see Waveform:Active:Limits)
minus 8 points. This is to optimize the trigger delay between two
channels running at the same frequency.

Trigger Setup Menu Button

4-28 Operation Reference

The Menu button on the trigger setup screen allows you to set up the system
trigger and the channel trigger.
System Trigger Level

Selecting System Trig Level permits you to select type, level, and Slope (see figure
4-23). Tosetthetype, select the type field which togglesbetween TTL and Variable.

Adjustthetriggerlevel viathesliderboxoralevel field (seefigure4-23). Triggerlevel
variable: ~10V and +10V in 80 mV steps.

Slope field toggles between Negative and Positive slope.
Select DONE when finished.
Channel Trigger Polarity

Selecting Channel Trig Polarity allows you to change the trigger slope for the Arb
Charnel external trigger input. Selecting Slope toggles the slopebetween Negative
(falling edge) and Positive (rising edge). Select DONE when finished.

Trigaer Selup Channel 1 [ bece|[mend]
ISystem Trigger M

Figure 4-23. Trigger Level Screens
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ARBITRARY WAVEFORMS.,

Arbitrary Waveforms are user-defined Functions. Each Waveform has a
name and a specific number of waveform memory points: between 5 and
32K standard points . Optional 128K or 512K waveform memory allows up
to four channels each with 32K, 128K, or 512K of memory to be installed.
Waveforms can be created, edited, stored, and run, There are three possible
locations for a Waveform:

1. Battery Backed RAM - stored

2. Disk (optional) - stored

3. Channel RAM - not stored : :
When a Waveform is selected as the function output, the following will
occur:

If it is selected from the disk or Battery-Backed RAM, it will load into
the current Arb Channel's RAM and then run.

If it is selected from the current Arb Channel's RAM, it just runs.

There are certain waveform parameters which can be altered while a
Waveform is running or “Active”. These include waveform position
markers and the start/stop points of the waveform. Waveforms may be
linked together to form sequences - see Sequences,

The Waveform Management Screen is the entry point for creating, editing
and manipulating User Defined Waveforms. To display the Waveform
Management screen, press the WAVEFORM key or select Waveforms via
the SCREEN field from any screen. Figure 4-24 illustrates the Waveform
Management Menu.

The following paragraphs will guide you through the various Waveform
screens starting from the main Waveform Management screen. To create
(New) and edit Waveforms, you should use an oscilloscope as a display of
the waveform; see New Waveforms or Edit Waveforms for details.

Pl s e F o T

Copy

beletle

Hew

Figure 4-24. Inltlal Waveforms Screen and “Active” 8ub-meni.|
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Active (Waveform Information)

4-30 Operation Reference

Selecting “Active” from the Waveforms Management menu brings up a
sub-menu (see Figure 4-24) which selects between the current Active
Waveform and the waveforms currently in the selected Channel Memory.

Aclive Waveform

The Active Waveform Parameters screen (Figure 4-25) allows certain pa-
rameters to be changed on the active (running) Waveform. The active
waveform is the one that is running on the current Arb Channel. The
parameters which can be varied include the name, channel, position mark-
ers and waveform start/stop points (Limits). The source, and size (created)
of the active waveform are displayed for reference and cannot be changed.

If the current channel is not running a User-Defined Waveform, the Active screen
will not be displayed.
NOTE: If the current function is a Sequence, then the Active

Waveform screen will allow the waveform segments in the
Sequence to be controlled.

T I T
WORYEWR L N R raranig et S

[rcrarees Farrerem | pearamnrg |
SERLCEE]§ TRCL FILER)

Waveform Name Chan JJIEEEEEED

I S5Ld !k L1
Points:| EEEL i

[SET_MARKERS ]

[REMGVE_MARKERS]

Source
{ Bachup RAM |

C WaveForm Limils

Start 8] stoo{ _1858)

Figure 4-25. Active Waveform Parameters Screen

Waveform or Segment Name

This field displays thename of the current user-defined Waveformor Sequence
segment. Youmay use thisfield toselect any waveform in the current “Source”
(see Source: below) to be the “Active” waveform. You can not rename the
Waveform from this screen (see “Rename” under the Waveforms Manage-
ment MENU, or Utilities: Files). For waveforms being Sequenced, the Name
field isused to select which waveform segment istobe controlled on the Active
SCTeen.

Chan

Displays the Channel number to which the Active waveform information
applies. For a multi-channel unit, selecting this field brings up a sub-menu
from which youmay select any installed channel which is currently running
a Waveform or Sequence.

Points:

This field displays the number of horizontal points in the current Waveform.
You can not change the size of the Waveform from this screen. However, you
can change the size via Waveform: Edit, Resize.
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Source:

This field displays the storage location of the selected Waveform. You can
not change the source from this screen, To store the Waveform in another
location, use Waveform: Copy or Utilities: Files.

Marker Posliion

This group of fields defines markers that you can set to identify pointsin the
Waveform. For each Marker set in the Waveform, a pulse is generated
coincident in time with the Waveform point for which the Marker was set.
These pulses show up at the MARKER OUT POSN BNC for the selected
channel. When a Waveform is created with the Editor, it is defined and
Stored in “equation format”, The Markers are not stored with the equation
format Waveform, but they can be stored as part of a stored setting (see
Instrument Screen). Initially, you can Set as many markers as there are
points in the Waveform. However, the Model 295 stores only 15 markers
as part of a stored setting. If you need to define more than 15 Markers for
your Waveform, you can get around this limit by using Copy Waveform
(under the Waveform Screen Menu) rather than usual End Edit and Store
(see Edit Waveforms). The Copy causes the waveform data to be saved as
a “binary” file, containing all current Markers.

To mark a position, select SET MARKERS from inside the Marker Position
field. This brings up the SET MARKERS dialog box as shown in Figure
4-26. Set your position markers by choosing the start address of a sequence
of markers and entering this address into the “From” field. Enter thelength
of the marker sequence into the “Length” field. Then enter the marker
sequence as a pattern of “1s” and “0s” (up to 40 characters™). When
satisfied, select SET to install the pattern of Markers and then goon tosetup
another pattern of Markers, or select DONE to install the Markers and quit
the SET MARKERS screen.

fher Pasilion
BET HAhk (G

Points:[ Length

-
oy
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=]
o5

B} § RKERS

Source ———ted
L Patlern

| 1

r-m —
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Figure 4-26. Set Waveform Markers Screen

** The pattern will be repeated from left to right as necessary to
fill the number of Markers specified in the “Length” field. The
default pattern is a single “1”, which will set Markers for every
point beginning at the address set in the “From” field, for the
number of points set in the “Length” field.
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To remove Markers, select REMOVE MARKERS from inside the Marker
Position field. This brings up the REMOVE MARKERS dialog box as shown
in Figure 4-27. Remove a Marker or series of Markers by setting the start
address of the Marker(s) in the “From” field and the length of the series in
the “Length” field. When satisfied, you can select REMOVE to delete this
group of Markers and then go on to select other Markers which you want
o remove from the Waveform, or select DONE to delete the selected
Markers and quit the screen.

fAclive Wa?ﬁform'FaéémEIErslxmﬂgﬁﬂﬁfmmu

paveform Name  Chan
REMOVE MARKERS

Marker Fosilign

[ |

Points:[ | From Lenglh
B [ 4888)
Seurce
{ Bac
k
[REMOVE | [DGNE ]
Slar i]

Figure 4-27. Remove Waveform Markers Screen

Waveform Limifs

Waveform Limits lets you run a subset of the current Waveform by selecting
the Start and Stop address. Initially, the entire Waveform is selected, with the
“Start:” field set to zero and the “Stop:” field set to the waveform size (Points:)
minusone. Thedifferencebetween the Startand Stop limits mustbeatleastfive
points.

Channel Memory

Selecting “Channel Memory” from the Active Waveforms sub-menubrings
up the Channel Waveform Memory screen (Figure 4-28). This screenallows
you to see which user-defined Waveforms or Sequence segments are
currently “Loaded” in a selected Channel’s waveform RAM. The RAM
memory used per Waveform and total memory usage is shown. There are
also buttons to delete selected Waveforms or all active Waveforms listed in
the channel memory.

DELETE PICKED]
o MName Size
[ DELETE ALl § [ ST 4@k
Memo ry B-SUM____ 4p3h

Total: 32768 b

Used: 8182 [ mmmwmemm - -

Avail: 24576
[ oo ] }

Channel: | 1]

Waveforms: 2

Figure 4-28. Channel Waveform Memory Screen
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The list of Waveforms in Figure 4-28 includes all those present in Channel
memory. This is true even for Waveforms not currently “Active” (the
currently selected user-defined Waveform or a segment of the currently
running Sequence).

T more than one Channel is installed, selecting “Channel:” allows you to
select any installed channel from a pop-up menu. From the list of names,
you can select any Waveform, which puts a check mark (V) in from of the
Waveform name, The selected Waveform(s) may then be deleted from
Channel RAM using the DELETE PICKED or DELETE ALL “buttons”, If
you DELETE the Waveform that is currently “Active”, the channel reverts
to the Sine Function. If you DELETE an Waveform that is one of the
segments of the currently “Active” Sequence, the channel output becomes
undefined. '

Load Waveforms

Load lets you select an existing Arbitrary Waveform to load into an Arb
Channel's waveform RAM and run the waveform. When you select Load
the Model 295 switches to the Channel Setup screen with the Function menu
displayed; see figure 4-29. From the Function menu, select Waveforms
which displays the Waveform Catalog; figure 4-30.

Eh:snnrz'l -E}Ei-l_i'p;“ E—
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Figure 4-29. Channel Setup Screen
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Figure 4-30. Waveform Catalog
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From the Waveform Catalog select SOURCE which displays the source list:

Disk Drive (if installed),

Battery-Backed RAM,

Current Channel's waveform RAM.
After selecting a source, the a list appears displaying the waveforms stored
in that source. Select a waveform from the list. A check (V) identifies the
selected waveform. The INFORMATION block displays the selected
waveform's name, number of points, and storage size in bytes.

Select DONE to load the Waveform. Select CANCEL to return to the
Waveform Menu screen. -

NOTE: When awaveformisloaded intoachannel's RAM, itwill
stay there until deleted. If a channel’s RAM is too full to load
another waveform, a message will be displayed. You will then
need fo delete waveforms from the current channel in order to
load more. Use the Waveforms:Active:Channel Memory screen
or the Waveforms:Delete menu choice.

Loading Waveform Files from the Disk Drive

The Model 295 can Load from DISK Waveforms previously stored by the
instrument as *.wfm files. In addition, the following import files are
supported:

Using WaveForm DSP™

Fromwithin WaveForm, create the desired waveform to be downloaded. In
this case the download will be to a file and placed on a floppy diskette to be
uploaded by the Model 295, rather than the usual direct GPIB transfer, The
295 cannotupload (as a file) the usual *.wfm format generated by WaveForm
for a GPIB download. It can read a *.arb file generated when WaveForm
saves to a file. To save the *arb file on a floppy diskette, select Setup
Download from the WaveForm Optionsmenu. Thenselect Destination:File,
which brings up a dialog box to name the file and select its destination. As
an example, assume you have a DOS formatted 31/2 inch diskette, your
3 1/2 inch drive letter is “B:”, and you want to call the waveform you've
created” ANA”. For this example, you would install the floppy in drive b,
select Directories: [-b-], and the type “ANA.arb” in the Filename. Press
“QK” to close the dialog. Be sure to select Model:Model 295-32(128)K and -
Trace:CH<n> - Waveform, where “n” is your channel number. The
remaining defaults are generally acceptable. Select “OK” to close the Setup
Download dialog and then select Exec Download from the I/O menu.

The file “ANA,ARB” is now on the floppy diskette. Transfer the floppy

diskette to the Model 295 disk drive, and follow the procedure above to
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transfer the file from the Waveform Catalog screen, Source set to Disk Drive,
to the selected channel’s waveform storage RAM. Once the waveform is .
loaded, it can be copied from the current channel to the Model 295 Battery-
Backed RAM (see Waveform:Copy).

Using o Spreadshest Application or ASCII File

The Model 295 can also read files created with most spreadsheets or an
ASCII test editor using MSDOS compatible file format. In this case the
filename must have an extension of wft for the 295 to recognize it as a waveform
text file. The format of the ASCI file must be as follows:
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The file must contain a list of numbers separated by any non-numeric
characters (spaces, tabs, commas, text, . . .). The first number in the file
specifies the number of points in the waveform. There mustbe at least that
many numbers remaining in the file which represent the data values of each
point in the waveform. Data values range from “1” to “4095”, where “1”is
the most negative point in a waveform, and “4095” is the most positive.

Position Markers can be part of the waveform data. For each point which
is to have a Position Marker set, add “16,384” to the data value.

Edit Waveforms

The Edit screen allows you fo select and edit any existing Waveform. To
begin editing a Waveform, select Waveform via the SCREEN field or press
the WAVEFORM key. When the initial Waveform screen appears, select
EDIT to display the Waveform Catalog; see figure 4-31.

Waveform Catalog
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Figure 4-31. Wavelorm Catalog

From the Waveform Catalog select SOURCE which displays the sourcelist:
Disk Drive (if installed),
Battery-Backed RAM. ‘
Current Channel's waveform RAM. .
After selecting a source, the a list appears displaying the waveforms store
in that source. Select a waveform from the list. A check (V) identifies a
selected Waveform.

Select DONE to accept the Waveform and advance to the Information
Message. Select CANCEL to return to the Waveform Menu screen.

Information Message

This Information message, see figure 4-32, tells you how to connect the
Model 295 to the oscilloscope. It describes the Model 295 to scope
interconnections plus the vertical and horizontal (sweep time) scope set-
tings. See figure 4-33.

Connect the Arb Channel’s Main Out to thescope’s CH 1 input.
Connect the Arb Channel's Sync Marker output to the scope’s
Trigger input. Properly terminate both the Main Out and Sync
Markers cables with 50Q terminations, Connect the Model 295
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System Z-Axis Out to the scope’s Z-Axis input. To set the Z-Axis
intensity for your scope, see Waveforms Men: Z-Axis.
After connecting the Model 295 to the scope and making the scope settings

select BEGIN EDIT to advance to the Waveform Scope Editscreen. Selecting
CANCEL EDIT returns the Model 295 to the Waveform Menu screen.

When the Model 295 is in an Editing mode, it will set the channel amplitude,
offset, and sample rate to default values. This setup will provide an
optimum trace frequency on the oscilloscope for ease of editing,

If you know what the setup for your Waveform is going to be, you can use
the Menu option “Units” to program these settings (see Menu:Units).

CAUTION

Failing to set up the scope as described above could cause
difficulty while editing the Waveform.

_INFORMATION

~ Make conneelions lo sE0f
- Chassis

- Triggér stepe @

Setup seope fo f
atid 18 useesdivi

Figure 4-32. information Screen

Mode! 205 Rear Ponel

Figure 4-33. Waveform Edlt Setup
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Scope Edit Screen

The Scope Edit screen is the screen you work from while creating and
editing an Arbitrary Waveform. From this screen, select the “tools” you
want to use to edit the Waveform. For example, you can insert a math
equation, draw a line, change points, or sketch using freehand. In addition,
you can use vertical move, vertical resize, copy, delete, and insert to change
portions of a Waveform. Another tool, zoom, gives you a closer look at a
portion of the Waveform,

When using the Waveform Scope Edit screen, there are two cursors that you
can control - the LCD cursor on the Model 295 front panel, and the
Waveform Cursor at the oscilloscope. To toggle control between these two
cursors, press the right mouse button or the LCD/SCOPE key on the front
panel. After you select certain editing tools (freehand-draw, line-draw,
Vertical Move, and Vertical Resize) the control automatically switches to
the Waveform Cursor at the oscilloscope.

Figure 4-34 illustrates the Waveform Edit screen. The following text
describes elements of that screen.

WaverT o fin Scape Edil [ECREER| HELF {{erid
| Name : SCM chan:1 Poinls:48%6 |
k absolule relative
[CURSOR address 6] 06,8088 sec
data +B +0,888 iy
Bt 00K start 2] g.,8088 sec
length +1 +20,88 nsec
height +8 +8,6868  VYpp
Math Ve riMoy Deiele Zoom
FreeHnd Ver!Bsz Copy Unzoom
LineDrw Mirror Insert Linelis?

Figure 4-34. Waveform Edit Screen

Waveform Name

This item displays the name of the Waveform. This screen does not allow
you to change the name. Use the Utilities: Files screen to rename this
Waveform.

Points

This item displays the number of points in the Waveform. Resizing the
Waveform changes the number of points: see Menu: Resize.

Cursor Address and Dala

This item displays the scope cursor address, X value, and cursor data, Y
value. The screen displays the position value in both absolute units and
relative units. Absolute units represent the “address/data” points of the
Waveform. Minimum cursor position is 0000 representing the first pointin
the Waveform. The maximum point depends on thenumber of pointsin the -
Waveform. Cursor data represents the Y value at that cursor address. For
convenience, the Model 295 also displays the cursor's relative position and
value in time (seconds) and amplitude (Volts). The Waveforms MENU
button, “Units” selection defines the units values used on this screen.

There are two ways of changing the cursor position. First, use the right
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Math - Triangle
Triangle replaces theblock with a triangle function between theblock's start
and stop points (X values). Pigure 4-35 - Function Expression: Triangle
defines the triangle expression syntax:
Tri(##)

Where the first # represents the number of cycles in the block. The

second # represents the duty cycle (0 to 100%) of the function. Notice

a comma separates the two values. '
For example, Tri(2,50)*.25 produces two symmetrical triangles with an
amplitude of 1/4 of full scale; see the following Waveform.
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Math - Pulse

Pulse replaces the block with a pulse or square function between the block's
start and stop points (X values). Figure 4-35 - Function Expression: Pulse
defines the pulse expression syntax:
Pul(##)
Where the first # represents the number of cycles in the block. The
second # represents the duty cycle (0 to 100%) of the function. Notice
a comma separates the two values.
For example, Pul(5,25)*5 +.5 produces five 25% duty cycle pulses with an
amplitude from zero to positive full-scale; see the following Waveform.
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Math - Tangent

Tangent replaces the block with a tangent function which the Model 295
normalizes at 87°, 267°, and 273° o equal =1 instead of ~20, Figure 4-35 -
Function Expression: Tangent defines the tangent expression syntax. "T"
represents one cycle (360°) of the function. For multiple cycles, use ™#" in
the expression. Plus, "+#" or "-#" represents the phase shift of the expression
where a value of 1 represents 100% (360°) of the cycle.

For example, Tan(T) produces one cycle of a tangent function; see the
following Waveform.

MATH -

EXPRESSION ABSOLUTE RELATIVE **
UNITS DATA UNITS
+10 - - - - - - 2047 - - +50
+HE == - d o= #1024 - - +25
00 - = - ---0 --=- 00
DE = - - - -1024 - 25
Rl 17 J—— - - 2047 - 50

Math - Exponential

Exp replaces the block with an exponential function using values between
0 and 3 which the Model 295 normalizes as -1 (0) and +1 (3). Figure 4-35-
Function Expression: Exp defines the exponential expression syntax. "T"
represents one "cycle" (100%) of the function. For multiple "cycles”, use "#"
in the expression. Plus, "+#" or "#" represents the phase shift of the
expression where 1 represents a full "cycle.”

For example, Exp(T*2.5) produces 2-1/2"cycles" of an exponential function.
See the following Waveform.

MATH

EXPRESSION ABSOLUTE RELATIVE **
UNITS DATA UNITS
+10 o - - - — - #2047 - o #50
405 - - - - - +1024 -~ 425
00 - w- - O -——_ 00
05 e —— - -l024 - 25
0 - e - - - 2047 e B0
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Vertical Resize

Vertical Resize allows you to change the peak to peak amplitude of a block.
A block resized smalier could lose some waveform resolution when en-
larged.

To resize a block,
Select a block (see Block Selection).

Select VertRsz on the Scope Edit screen. The Model 295 automatically
switches control of the cursor back to the scope.

Highlighted horizontal blocks identify the selected block Moving the
mouse up or down resizes the block.

Clicking therightmousebutton returns tothe LCD cursoron the Scope
Edit screen.

Delete

Delete erases Waveform blocks. Deleting a block adds the same number of
points at the end of the Waveform.

To delete a block,
Select a block (see Block Selection).

Select Delete on the Scope Edit screen. The Model 295 immediately
erases the block.
Copy
Copy duplicates a selected block of the Waveform. Use Insert to insert the
copied block in the Waveform.
To Copy ablock,
Select a block (see Block Selection).

Select Copy from the Scope Edit screen to copy the block.
Insert

Insert a copied block into a Waveform. The Model 295 inserts the block at
the cursor. Youcan insertablockintoa Waveformasmany timesasneeded.

To Insert a block, :
Select the insertion point by clicking the right mouse button to select
the scope. Position the cursor at the insertion point and click the left
mousebutton. Click the right mousebutton to returnto the Scope Edit
screen.

If you accidentally select a block, don’t worry. The first point of the
block is always the cursor (insertion) point. In fact, selecting a block
(double-clicking) is 2 good method of inserting a block at the end of
another block.

Select Insert on the Scope Edit screen. The Model 295 immediately
inserts the block. _
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Zoom

Zoom magnifies a block of the Waveform on the scope. The defined block
fills the entire scope display. You can.magnify a block as many times as
needed. The minimum block size for Zoom is a five point block. Use
Unzoom to return to the original sized trace.

Caution

H you do not set the scope’s time base as listed on the
Information screen, the Zoom tool will not function prop-
erly.

To Zoom,
Select a block (see Block Selection),

Select Zoom on the Scope Edit screen. The block fills the scope's
display.

Unzoom

Unzoom returns a Zoomed block to its original frace size.

To Unzoom,
Select Unzoom on the Scope Edit screen. The Waveform fills the
scope’s display.

Line List

Line List provides a method to easily create trapezoidal (series of line
segment) waveforms by entering a list of vertices directly from the front
panel without using the waveform cursor on the oscilloscope (such as the
Line Draw tool requires).

To use Line List (an example follows on the next page),

Select the Line List tool. Some waveform cursor and block vatues on
the Scope Edit screen are “dashed out”.

Change the Cursor Address to the desired address of the first vertices.
“Anchor” the vertex by entering the desired Cursor Data value.
Repeat entering address and data values for each vertices.

Select the List Done button when done.

Point Editing .

Point Edit allows the changing of a single point in the Waveform. Unlik
other edit functions, point edit only can be done via the Scope Edit screen.
In order to see a single point on the scope trace, you may have to use the
Zoom tool.

To edit a single point, select the CURSOR: address field. Use the mouse or
keypad to select the point's address value. Next select the CURSOR: data
field and use the mouse or keypad to change the value of the point.
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Line List Example

Following is an example editing procedure you may use to create the
waveshape shown below.

Volts

L

0 —HAHHHHL
]

0= ' |
Ous 10 ps 20 us 30 ps 40 us 50 ps

Line List Example

First determine the sample rate and number of points required to
adequately reproduce the waveshape. A simple approach to this is
find the highest frequency component within the waveshape, and
decide how many points are required to reproduce it. The sample
frequency is then the quotient of the number of points in the compo-
nent and its period. Then extrapolate the total number of points
required for the whole waveshape.

In this example, the line from (0 s, 0V) to (2 ps, 1V) is the fastest
component. The vertical transitions do not have to be considered;
their “shape” canbe fully defined withasingle point. Assumethatyou
are satisfied with 50 points for this component. The sample rate will
then be 50 points/2 s = 25 MHz. The total number of points is then
48 us x 25 MHz = 1200 points.

Press the Waveform key and choose “New” from the MENU. Enter
the name of the waveform and select the number of points as 1200. At
the Scope Edit screen select the MENU button, “Units” selection. Set
Amplitude = 1Vp-p, Offset = 5V, and Sample Rate = 25 MHz. By
setting up the relative units accordingly, you can define the waveshape
above directly in relative units of volts and seconds, rather than having to
deduce the absolute address and data values. Close the MENU.

Select the Line List tool. Enter the following numbers (in the order
shown) in the relative column for cursor address and data values:
Address Data
0 0
2e-6 1
6e-6 1
10e-6 b
16e-6 6
16e-6 1
32e-6 6
32e-6 2
46e-6 2
47 .96e-6 0
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4. Select Line Done to complete the line list entry.
Scope Edit Menu "Bulton”

Select the Scope Edit Menu “button” (or the dark gray key adjacent to the
MENU button at the upper right corner of the screen) to perform supple-
mental tasks related to Waveform editing. See figure 4-36.

IMame : SCM chan: 1

absoiute

CURSOR address boZ
data ~587

BLOCK start B

tengtlh +4B36
height +1818

li&a(h VeriMov Delel

FreeHnd Verifisz Copy
LineDrw MWirror Insert Linelist

Figure 4-36. Scope Edit Menus

End Edit

Select End Edit from the Waveform: Menu button allows you to store the
Waveform. Selecting End Edit displays the Waveform Storage screen.
Figure 4-37 illustrates the Waveform Storage screen and the following
paragraphs describes the items on this screen. The Model 295 stores all
Waveforms in compressed format whenever possible.

ODiscard _ ' -

INELT T

Figure 4-37, Wavsform Storage Screen

Store on Disk

Store on Disk stores the current Waveform to the disk. The diskette mustbe
formatted. See Utilities, MENU button, Files: Format.

To obtain the amount of space available on the floppy diskette,
press the Utilities key, select “Files” from the MENU, and choose
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the menu item “Disk:Get Info”.

Store in Baflery-Backed RAM

Store in Battery-Backed RAM stores the current Waveform to the Model
295's battery-backed RAM. The waveform will also be located in the
Channel's RAM (volatile). To read the amount of RAM used and available,
see Utilities MENU, “Files”, menu item “RAM: Get Info”.

Keep But Don't Store

The waveform is retained in the Channel's RAM from which it can be run
as the Channel's function. It can also be copied to disk or Battery-Backed

RAM at a later point.
NOTE: If power is cycled to the Model 295, this copy of the
waveform in the volatile Channel RAM will be lost.
Discard
Discard ends Waveform Editing without saving the Waveform. It also
deletes the waveform from the Channel's RAM.
And Rename

“And Rename" changes the name of the Waveform before storing it.
Selecting "And Rename" displays the Waveform Name screen; figure 4-38.

Figure 4-38. Waveform Name Screen

Waveform names can contain from one to eight characters. Use the mouse
to select characters from the Character Set. As you select different charac-
ters using the mouse, the name in the Name Box advances from right to left.
Or, use the up and down arrow keys to scroll through a character set
(displayed in the Name Box). Use the left arrow key to accept the character
and move to thenext position. Use the CLEAR key to erase the entirename.
To erase individual characters, use the BSP (backspace) key. Initially the
screen displays the old name. When finished select DONE to save the
waveform with a new name. If the new name exists, the Model 295 warns
you. Selecting CANCEL returns to the End Edit screen.
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Resize

Resize changes the number of points in the current Waveform. When
selected, the Waveform Resize dialog box appears. Figure 4-39 illustrates
the Waveform Resize dialog box and the following text describes each
function.

Wavefarm currenl size iy 4

Erler pew size!

S —
Insert Linelis!

—ab i

Figure 4-39. Waveform Resize

Current Number of Points

This box lists the number of points in the current Waveform. This value
cannot be changed.

New Number of Poinis

Select this box to change the total number of points in the Waveform.,
Entering a number less than the waveform current size truncates the
Waveform by that number of points. The points cut off are lost. Entering a
number greater than the waveform current size extends the Waveform by
that number of points.

Done
Select DONE to resize the Waveform.,

Cancel

Select CANCEL to exit Waveform Resize and revert to the original Wave-
form.

Units

Selecting Units allows you to change the units of measure displayed on the
Scope Edit screen in the Relative Units column for the waveform cursor and
block data. Changing units does not alter the Waveform's operating
parameters. It does change the units displayed on the Scope Edit screen.
This permits you to set up values relative to your actual operating param-
eters. Figure 4-40 illustrates the Units screen and the following text
describes each function.
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T R lat TEelup
OFfsets [ wR,000) Wde

Bample Ralsg: '

Figure 4-40, Units Screen

Amplitude

Select the Amplitude field to change the Waveform's voltage (Vp-p only)
displayed on the Scope Edit screen. Use either the mouse or keypad to
change the value.

Offset

Select the Offset field to change the Waveform's relative dc offset voltage
displayed on the Scope Edit screen. Use either the mouse or keypad to
change the value.

Sample Raie

Select the Sample Rate field to change the Waveform's relative sample rate
displayed on the Scope Edit screen. Use either the mouse or keypad to
change the value.

Done
Select DONE to change the Scope Edit screen’s units of measure.

Cancel

Select CANCEL to return to the previous setting of the Scope Edit screen's
units of measure.

Z-Axis

Z-Axis Control (figure 4-41) sets up the Model 295 Z-Axis Output to match your
scope. Check the specifications for the scope you are using for the correct Z-Axis
setting. Use either the slider box or value field to set the Z-Axis level. Select the
Polarity field to toggle between Positive and Negativelogic sense. Vary the Z-Axis
level between 0 and 255. These values represent 0 to +94V in 40 mV steps.
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[Name:SCM _ Zjﬁxis'cnntrcl

CURS0OR address
data

BL.OCK start

tength

Matlh VertMov
FreeHnd WVerlRsz
LineDrw Mirror

Figure 4-41, Z-Axis Control Screen

To adjust the Z-Axis control for your scope,
Connect the Model 295 and scope as shown in figure 4-33.

Select Z-Axis from the Scope Edit Menu “button”.

Select the proper polarity for your scope. Move the “Slider” up or down
for the best intensity of the block.

Select DONE when the intensity is correct. The Model 295 stores the
Z-Axis setting.
Mouse Grid
By default, the waveform cursor can be moved horizontally and vertically
with single point resolution. The “Mouse Grid” MENU selection is pro-
vided to change this resolution. This is useful in selecting a block of points
in a waveform and when using the LineDraw tool. Set the Mouse Grid
resolution as follows:
1. Determine the required offset, amplitude, and sample rate for the
waveform (see the Line List example). Select “Units” from the MENU
and set these values. 3

2. Determine the resolution of mouse movement required to place the
mouse at any waveform “vertices” (point of deflection ). Select
“MouseGrid” from the MENU and set thisvalue. Usetherelative units
column if the “Units” have been set up. : -

Copy Waveforms

Copy (Waveform Management Menu) allows you to duplicate an existing
Waveform. You must give the copy anew name, a new destination, orboth.
Copying Waveforms provides a simple method of altering existing Wave-
forms without destroying them.

Operation Reference 4-53



WaverorM ScREENS

“Copy” also provides you with the means to store waveforms
with their Markers, not restricted by the 15 Marker limit. A
Waveform created with the Waveform Editor is stored in equa-
tion format along with a list of Markers, up to 15, Selecting and
copying a Waveform from the current Channel to DISK or
Battery-Backed RAM converts it to binary format, where a
Marker is just part of the point data.

When Copy is selected the Waveform Catalog appears. From the Wave-
form Catalog, select the Waveform you want to copy. Next, select DONE
to advance 5 The Wavelorm INAme screely; see Hgure 4-32.

Figure 4-42, Wavelorm Name Screen

Use the mouse, arrow keys, or keypad to enter the new name. This screen

also asks you to select the destination (storage location) for the copied

Waveform: :
Disk Drive (if installed),
Battery-Backed RAM.

After entering the name and selecting the destination, select DONE to copy
and name the Waveform. Selecting CANCEL returns to the Waveform

Menu screen without copying the Waveform.
Waveforms also can be copied via the Utilities, Files menus.

Delete Waveforms

Delete (Waveform Management Menu) allows you to remove waveforms
stored ondisk, battery backed RAM, and currentchannel's waveformRAM.
Use Delete when a channel's RAM is too full to load a desired waveform.
Deleting a running waveform on the current channel forces the channel's
functon to Sine. Waveforms can also be deleted via Utilities: Files.

Selecting Delete displays the Waveform Catalog; see figure 4-43 and its
following text. Select the Waveform you want to delete.
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Caweforms 0 Datalog

~ EOURCE B [ 2.WFM
Baltery-Backed RAM |
>R WFM X

SCHM.WFK

-

81,25-1882

Figure 4-43, Waveform Cataiog

From the Waveform Catalog select SOURCE which displays the source list:
Disk Drive (if installed),
Battery-Backed RAM,
Current Channel RAM.
After selecting a source, the LISTING displays the Waveforms stored in that
source, Select a Waveform from the listing. A check (V) identifies the
selected Waveform.

Selecting DONE advances to the Warning screen; see figure 4-44. Selecting
CANCEL from the Waveform Catalog returns to the Waveform Menu
screen without deleting the selected Waveform.

_WARNING

BELETE FILE

Figure 4-44, Warning Screen

Select DONE to delete the Waveform. Select CANCEL to refurn to the
Waveform Menu screen without deleting the selected Waveform.

You can delete Waveforms via the Utilities, Files menus.
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New (Create) Waveforms

4-56 Operation Reference

New creates custom Arbitrary Waveforms. You can use Waveforms
separately or as part of a Sequence. Once created, a Waveform can be
copied, deleted, and edited.

Before Starting

Beforebeginning to create anew Waveform, thereareseveral points to think
about.

How many points should the Waveform contain? See the Waveform
Name screen. '

What will be the Waveform's sample rate, amplitude, and offset? See
the Scope Edit screen and the Menu “button” Unit's screen.

To create a new Waveform, select Waveform. You can use either the
SCREEN “button” or WAVEFORM key. Selecting New displays the
Waveform Name screen. See figure 4-45.

laverarm Mame:

Figure 4-45. Waveforms Name Screen

Waveform Name

Use the Waveform Name screen to name the new Waveform. Use thisname
to identify the Waveform in catalogs and listings. The Model 295 automati-
cally appends the Waveform name with “.WFM" for Waveform. Also this

screen defines the initial number of points for the Waveform. '

Waveform names can contain from one to eight characters. Use the mouse
to select characters from the Character Set. As different characters are
selected, the name in the Name Box advances to the left. Alsouse theupand
down arrow keys to scroll through a character set (displayed in the Name
Box). Use the left arrow key to accept the character and move to the next
entry. Use the CLEAR key to erase the entire name. To erase individual
characters, use the BSP (backspace) key. |

Select the Waveform Points field to define the number of points in the
Waveform. Use the keypad to enter the new value as well as the mouse or
up /down arrow keys. The minimum number of points in a Waveform is
five points. The maximum number of points depends on the amount of free
memory available on the Arb Channel board. The defaultnumber of points
normally will be 4096 points. The Waveform Points field displays the
amount of free memory if less than 4096 points is available. If you entera
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value greater than the available memory, the Model 295 displays an Error
message. To clear Waveforms from memory use Delete Waveforms and set
the source to the current channel or go to the Waveforms:Active:Channel
Memory screen.

When finished naming the Waveform, select the DONE button to advance
to the Information Screen. Select the CANCEL button to terminate the new
Waveform.

Information and Scope Edit Screens

The remaining screens used to create new waveforms are identical to those
used to edit existing waveforms. The following list references paragraphs
detailed in previous portions of this section.

Information Message Page 4-35
Scope Edit Screen Page 4-37
End Edit Page 4-49
Resize Page 4-5
Units Page 4-52
Z-Axis Page 4-53
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Active Sequence
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SEQUENCE SCREENS

A Sequence links together from two to four Waveforms. Each waveform
has its own loop and advance conditions. The Model 295 contains a series
of screens for Sequence setup, editing and use. Select Sequence via the
SCREEN field or press the SEQUENCE key to get to the Sequence Manage-
ment screens. See Figure 4-46. The following paragraphs will guide you
through the Sequence Setup Screens starting from the Main Sequence
Management screen.

Gequences Managemenl  [EER

Copy

Delele

Hew

Figure 4-46. initlal Sequence Screen

The Active screen displays information about the currently running Se-
quence. The screen, which is named Sequence Information, displays a
warning if the current Arb Channel is not running a Sequence. This screen
does not display the selected Arb Channel. Figure 4-47 illustrate a typical
Active (Sequence Information) screen. Several of the fields in the figure can
be edited, changing the parameter of the Sequence running in the Channel
RAM. However, these changes donoteffect the copy of the Sequence stored
in Battery-Backed RAM or disk. To store changes made to the Active
Sequence using this screen, open the Sequence Edit screen and then select
“Find Bdit” from the Edit screen’s menu. The following text describes items
on the Active Sequence screen,

Aclive Segisnce P& pamcters [ HeF

Name:; TUTORIAL Advanrce Trigger
Source:Backup RAM Condilion HAdvance

(D) [SYRC]

Waveform RBdvance Loop Count
1|50 TRIG ONTINODUS ==~~~
2 |SUM RUTG BY COUNT 18

R

T

Figure 4-47. Active Sequence Parameters Screen
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Sequence Screens

Sequence Name

This field displays the name of the current Sequence. You can not select
another Sequence from this screen., See Sequence: Load or Channel Setup:
Function, Sequence to select another Sequence. You cannot rename this
Sequence from this screen. To rename this sequence, use the Sequence; End
Edit or Utilities: Files.

sSource

This field displays the storage location of the selected Sequence. You cannot
change the source from this screen, Tostore the Sequence inanother source,
use Sequence: Edit, End Edit or Utilities: Files.

Advance Trigger

This item has two “buttons”, “Condition” and “Advance”, which display
and allow editing of the conditions under which a segment will branch to
the next segment in the Sequence when its “Advance” field is set to TRIG.
“Condition” is set to either EDGE or LEVEL, and selecting the field will
cause a pop-up menu to appear to allow editing of the active Sequence.
Likewise, “Advance” maybe edited to either SYNC or ASYNC. These terms
are defined under the Edit Sequence Menu, Adv Trig later in this section.

Waveform

This field displays a list of the segments in the current Sequence. This field
only displays the names of the Waveform segments, which cannot beedited
in the Active screen (see Edit Sequence).

Advance

The “Advance” field will display either TRIG or AUTO for each segment.
Selecting one of these fields will bring up a pop-up menu where you may
alter your selection for that segment (see Edit Sequence).

Loop

The “Loop” field will display either CONTINUOUS or BY COUNT for each
segment. Selecting one of these fields will bring up a pop-up menu where
you may alter your selection for that segment (see Edit Sequence).

Count

* The “Count” field will be “dashed out” for any segment with its “Loop”

field set to CONTINUOUS. If the “Count” is set to BY COUNT, this field
will display the current repeat count for that segment in the Active Se-
quence. This value can be edited (see Edit Sequence).
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| Load Sequence

When you select Load the Model 295 switches to the Channel Setup screen
with the Function menu displayed; see figure 4-48. From the Function
menu, select Sequence displaying the Sequence Catalog; figure 4-49.

T Ghannel Selup [T HEF JeR |
~han CGutput Mode SING
2 OFfF CORTINUOU + H-S5INE
Bmp | +1 . - H-SINE
RANDOM
Dffset !
+0, WAVEF ORMS . \
Fregq: SEQUENCES . .
) 50.08 5%

Figure 4-48. Channel Setup Screen

From the Sequence Catalog select SOURCE which pops up the source list:
Disk Drive (if installed),
Battery-Backed RAM.
After selecting a source, the LISTING displays the Sequences stored in that
source, SelectaSequence from thelisting. A check {(V)identifies the selected
Sequence. The INFORMATION screen displays the Sequence's name and
segments.

Select DONE to accept the Sequence. Select CANCEL to return to the
Sequence Menu screen.

When a Sequence is “Loaded”, the following events will occur:

Fach waveform listed in the Sequence is loaded into the current

Channel's RAM. The Channel hardware is then programmed to

output the waveforms according to the rules listed in the Sequence.
There are two possible conditions which can cause Sequence Load to fail.
These are:

1. IfaChannel's RAM istoo full to load one of the waveforms. You will
then need to delete waveforms from the current channel in order to
load the Sequence.

2. Tfoneofthewaveformsisnotfound in thesamestorage locationas the

Sequence.
In either event, a message will be displayed and the Function Out will

become the standard sine wave.

Edit Sequence

The Model 295 allows you to select and edit any existing Sequence. When
you edit a Sequence, you can change any or all of the Sequence’s segments.
To begin editing a Sequence, select Sequence via the SCREEN field or press
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the SEQUENCE key. When the initial Sequenée screen appears, select EDIT
to display the Sequence Catalog; see figure 4-49.

Sequence Catalog

Catalog _ o
) W«TUT%&iQL.ﬁEG

Sequence Intomialion

Name: TUTORIAL.5EQ
: SUM.WFM

81-81-1982

Figure 4-49. Sequence Catalog

From the Sequence Catalog select SOURCE which pops up the source list:

Disk Drive (if installed),

Battery-Backed RAM.
After selecting a source, the LISTING displays the Sequences stored in that
source. SelectaSequence from thelisting. A check (V)identifies the selected
Sequence. This screen also displays the Sequence's name and segments.

Select DONE to accept the Sequence. Select CANCEL to return to the
original Sequence.
Sequence Edit Screen

Use the Sequence Edit screen (figure 4-50) to edit the Sequence. The Model
295 identifies the parts of the Sequence as Segments. Select theitemsonthe
Sequence Edit screen by using the mouse or keypad.

(e )i

"E_iet_méi‘i-i::é Edil

Sequence: TUTORIAL

WAVEFDRM LGoP ADVANCE
SCM conlinuoust| trig'd
SiUM gpa1ia aulo

Figure 4-50. Sequence Edif Screen
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Sequence Name

The Sequence Name identifies the Sequence now running in the last
selected Arb Channel,

Segment Number

Sequence uses Segment Numbers to identify segments in the Sequence. A
Sequence can contain up to four segments. A segment consists of the
selected Waveform, the Loop type, and the Waveform Advance method.

Waveform Window

This selection lets you pick the Waveform for each segment. When selected,
the Waveform Catalog screen appears. Select the Waveform for the seg-
ment. See figure 4-51.

Uatlalog

——1

N SGM.NW

SUM, WM

Backed RAM

Batiery

Blaveform Informalen

Figure 4-51. Waveform Catalog

From the Waveform Catalog select SOURCE which pops up the source list:
Disk Drive (if installed),
Battery-Backed RAM
Current Channel RAM. :
Afterselecting a source, the LISTING displays the waveforms stored in that
source. Select a waveform from the listing. A check (V) identifies the
selected waveform. The INFORMATION screen displays the waveform's
name, number of points, and size in bytes.

Select DONE to accept the Waveform and return to the Sequence Edit
screen, Select CANCEL to return to the Sequence Menu screen.
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Loop Window

From the Loop Window you can define the number of cycles of the
Waveform in the segment. The Loop Waveform screen appears after
selecting the Loop Window (see figure 4-52).

A waveform can be looped 1 to 65,535 times, or it can be looped continu-
ously. Each loop is a complete pass through all of the waveform points
(within the waveform limits - see Waveform Active).

CSequence Edil  faer {mew il

Loep waveform

Figure 4-52. Loop Waveform Screen

Continuous _
Continuous runs the waveform until receiving an advance trigger.

Count 00001

Selecting Count enters thenumber of times thewaveformislooped. Usethe
mouse to change the Count. Also, you can select the Count field and use
the keypad; use the ENTER key when using the keypad. Counts can be
programmed from 00001 to 65,535 counts.

Select DONE to accept the Waveform and return to the Sequence Edit
screen, '

Advance Window

Selecting the Advance Window defines segment to segment advance con-
ditions. When the Advance Window is selected, the Advance To Next
Waveform screen appears. See figure 4-53. Advance sets how one wave-
form advances to the next after the Loop Count is completed (or immedi-
ately if in Continuous loop).
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hequence Edil  [HEF Y[R

Advance Lo nex! waveform:

v advance To pesl
wavelfoim I1n sPguence

nesl waveform In séquence

Figure 4-53. Advance To Next Waveform Screen

Automatic

The Loop Count is completed, then the next waveform will automatically
begin. Automatic works only with a setup loop count. Selecting Loop
Continuous and Advance Automatic (Advance Window) causes an error
when attempting to save the Sequence.

Advance Trigger

The Loop Count is first completed (unless it is Continuous), then when the
“advance” trigger condition is met, the next waveform will begin.

If the advance from the last segment is advance trigger, then the sequence
must run in the continuous mode.

Sequence Edif Screen Graphics

While constructing the sequence, the Waveform Edit screen displays graph-
icsillustrating the componenis of each segmentinthe Sequence. Figure4-54
illustrates a typical Sequence graphics.

Loop Count Loop

/ Setting / Continuous
H [ N

AT RT

Segment Advance
Number Condftlon

Figure 4-54. Sequence Graphics
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Loop Setting
Loop Setting identifies the selected loop condition for the segment. N rep-
resents a Loop Count from 2 to 65,535, .The graphics does not display the

actual loop count value. The infinity symbol, oo, represents Continuous
Loop. If Loop Count is equal to 1, then no loop symbol appears.

Segment Number

Segment Number identifies the order the Waveform appears in the Se-
quence. The Waveform name does not appear. ~ The Sequence in figure
4-52 uses only three segments,

Advance Condition
" Advance Condition identifies the segments advance condition. “AT”

represents Advance Trigger. If “AT” is not displayed, the advance
condition is “Automatic”.

Adding Additional Segments

Add segments to the Sequence by selecting the Waveform, Loop and
Advance conditions from the Sequence Edit screen.

Inserling Segments

To insert a segment between two existing segments, return to the Sequence
Edit screen and select a segment number. The next dialog box asks if you
want to insert or delete the segment. Select INSERT. The original segment
number shifts down one line leaving a blank line for the new segment. Edit
the segment by adding the new Waveform, Loop, and Advance conditions.

Caution

If four segments exist in the Sequence, selecting INSERT
- will first DELETE the selected segment before inserting a
blank line.

Delefing Segmentis

To delete a segment, return to the Sequence Edit screen and selecta segment
number. The next dialog box asks if you want to insert or delete the
segment. Select DELETE. The Model 295 erases the selected segment. A
blank line replaces the deleted segment.

Saving the Sequence .

To save the Sequence after you have finished creating it, select END EDIT
via the Sequence Edit's Menu button. See END EDIT under the Menu
button for more information.
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Sequence Menu Button

Selecting the MENU button while in the Sequence Edit screen displays the
Sequence Menu screen. From the Sequence Edit screen select either End
Edit, or Advance Trigger; see figure 4-55. The following paragraphs
describes each of the items.

Sequence: TUTORIAL —¥End Edil

waveroRM  _ LONECEINERE

[E-QE TS N QY
-

Figure 4-55. Sequence Menu Screen

End Edit

Select End Edit when finished creating or editing a Sequence. Selecting End
Edit displays the Sequence Storage screen. Figure 4-56 illustrates the
Sequence Storage screen and the following paragraphs describes the items
on this screen. When the Model 295 stores the Sequence it copies Wave-
forms from their existing source location (see Waveform Window) to the
same place as the stored Sequence (Disk or RAM). Waveforms chosen from
the Arb Channel board (volatile memory) are in binary format. When
stored, these take much more memory than the compressed format created
by waveform editing. Thus copying a binary Waveform could exceed the
capacity of the selected storage device.

| Seguence Edit " | HEp HmE |

Cialgre .on Disk

@itore in Ballery-Backed RAM

H{&ibiscard

[@ anid Rename

F_igure 4-56, Sequence Storage Screen
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Store on Disk

Selecting “Store on Disk” stores the Sequenceto adisk. Thediskin thedrive
must be formatted; see Utilities, Menu, Files: Format.

Store In Bafisry-Backed RAM

Select “Store in Battery-Backed RAM” to store the selected Sequence to the
Model 295 battery-backed 256K RAM. To read the amount of RAM used
and available, see Utilities, Menu “button”, Files: Format.

Discard . '

Select “Discard” to end the Sequence Edit without saving the Sequence.

And Renarme

Select “And Rename” along with the storage location to change the name of
the Sequerce before storing it. When Rename is selected, the Sequence
Name screen appears; figure 4-57.

T Hew File

Figure 4-57. Sequence Name Screen

Sequence names can contain from one to eight characters. Use the mouse
to select characters from the Character Set. As different characters are
selected with the mouse, the name in the Name Box advances from right to
left. Or use the up and down arrow keys to scroll through a character set
(displayed in the Name Box). Use the left arrow key to accept the character
and move to the next entry. Use the CLEAR key to erase the entire name.
To erase individual characters, use the BSP (backspace) key. Initially the
screen displays the old name. When finished select DONE to save the new
name. If the new name exists, a warning is displayed. Selecting CANCEL
returns to the End Edit screen.

Done
Select DONE to store the Sequence.

Cancel
Select CANCEL to stop Sequence storage.
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SeauencE Screens

Adv Trig

Adv Trig selects the advance trigger condition and timing for the entire
Sequence. Selecting Adv Trig displays the Advance Trigger Setup screen.
Figure 4-58 illustrates the Advance Trigger Setup screen and the following
text describes items on that screen.

cuepee Edil . Rl ||meald]
_Hdvane Trigger - Selup

1atched
er iz paul lalched

deance &t end af cpele
dvance inmedialely

Figure 4-58. Advance Trigger Setup Screen

Trigger Conditions

Selecting one of the two Conditions designates which conditions advances
to the next Waveform.

EDGE

Selecting EDGE advances to thenext Waveform in the Sequence on the edge
of trigger source. Theedge trigger can occur before the end of the Waveform
cycle because the Model 295 remembers the trigger was true. Select the
trigger source, level, and edge via the Trigger Setup screen.

LEVEL

Selecting LEVEL advances to the next Waveform in the Sequence when the
level of the trigger sourceistrue. The triggersource mustbe true and remain
true at the end of the segment. If the trigger was true and returned false
before the end of the segment, the Sequence does not advance to the next
Waveform.

Advance Timing

Selecting one of the two advance timing items designates when in the
Waveform cycle the advance occurs.

SYNC

Selecting SYNC allows the Waveform to complete its cycle before advanc-
ing to the next Waveform in the Sequence.

ASYNC

Selecting ASYNC immediately advances to the next Waveform in the
Sequence without waiting for the Waveform cycle completion.

Caution

If a segment uses Asynchronous Advance Triggering to ad-
vance to the next segment, the first two poinis of the next
segment may be repeated twice for the first cycle only.
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DONE Buffon

Selecting DONE accepts thenew Advance Trigger Setup and returns to the
Sequence screen.

Cancel Buiton

Selecting CANCEL rejects the new Advance Trigger Setup and returns to
the initial Sequence screen.

Copy Sequence

Selecting Copy from the Sequences Management menu allows you to
duplicate an existing Sequence. You mustgive the copy anew name, anew
destination, or both. Copying Sequence provides a simple method of
altering existing Sequences without destroying them. CopyingaSequence .
does not automatically copy the waveforms referenced in the Sequence,

unless you select the “also copy waveforms” check box in the “Copy-To
Name” screen following on the next page.

When a Sequence is loaded, the waveforms referenced in the
Sequence must exist at the same location as the Sequence itself
(Disk or RAM).

Selecting Copy first displays the Sequence Catalog ; see figure 4-59 and its
following text. Select the Sequence to be copied.

CSeguences Gatalus

"ib.rTUTDkFIIFiL «SEQ

Battlery-Backed RAM

Sequence infarmelion
Name: TUTORIARL.SEQ
Seql: SCM.WFM

¢ SUMLWFM

81-81-1932 ||CANCEL

Figure 4-59. Sequence Catclog

From the Sequence Catalog select SOURCE which pops up the source list:
Disk Drive (if installed),
Battery-Backed RAM.
After selecting a source, the LISTING displays the Sequences stored in that
source. SelectaSequence from thelisting. A check (¥)identifiesthe selected
Sequence. This screen also displays the Sequence's name and segments.
Select DONE to accept the Sequence. Select CANCEL to return fo the
original Sequence.
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Next select DONE to advance to the Sequence Name screen; see figure 4-60.

g

esquences Hana

" | | o)

Figure 4-60, Sequence Name Screen

Use the mouse, arrow keys, or keypad to enter the new name. This screen

also asks you to select the destination (storage location) for the copied Sequence:
Disk Drive (if installed), '
Battery-Backed RAM.

If the Waveforms (segments) in the Sequence are already independently
stored at the destination, there is no need to select the “also copy wave-
forms” check box. If you do check this box, any waveforms not already
stored at the destination will be copied from the Source location along with
the Sequence file. :

When finished select DONE. Selecting CANCEL returns to the Sequence
Menu screen.
Also you can copy Sequences via the Utilities, Files menus.

Delete Sequence
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Delete allows you to eliminate an existing Sequence. Selecting Delete
displays the Sequence Catalog; see figure 4-61 and its following text. Next,
select the Sequence from the catalog.

Sequences Catalog

l Ballery-Backed RAM I

Sequence Information]
Name: COPYT1.58Q
Segl: SUM.WFK

! SUM.WFH

».-COPY1.5EQ

TUTORIAL . SER

-y

o

CANCEL

81s/81,1882

Figure 4-61. Sequence Cataiog
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Selecting DONE advances to the Warning screen; see figure 4-62. Selecting
CANCEL from the Waveform Catalog returns to the Sequence Menu screen
without removing the Sequence.

[EoReeni| AELE J{TeEe

Figure 4-62. Warning Screen

Select DONE to delete the selected Sequence. Select CANCEL to return to
the Sequence Menu screen without deleting the selected Sequence.

You can delete Sequences via the Utilities, Files menus.

NOTE: Deleting a Sequence will not delete the waveforms
referenced in the Sequence.

New (Create) Sequence

Sequence lets you link together up to four (Arbitrary) Waveforms. In
addition to creating a new Sequence, you can alter a Sequence using Edit
Sequence. Editing Sequences uses many of the same menus.

Note

All Waveforms used in a Sequence must exist (New Waveforms)
before using them in a Sequence.

To create a new Sequence, select Sequence via the MENU “button” or press
the SEQUENCE key on the front panel. Selecting Sequence displays the
Sequence Name screen. See figure 4-63.

G quen ges

Figure 4-63. Sequence Name Screens

Operation Reference 4-71



4-72 Operation Reference

SEQUENCE SCREENS

Sequence Name Screen

Use the Sequence Name screen to give the new Sequence a name that will
identify it. The Model 295 automatically appends the Sequence name with
" SEQ" to identify the name as belonging to a Sequence.

Sequence names can contain from one to eight characters. Use the mouse
to select characters from the Character Set. As different characters are
selected with the mouse, the name in the Name Box advances from right to
left. Or use the up and down arrow keys to scroll through a character set
(displayed in the Name Box). Use the leftarrow key to accept the character
and move to the next entry. Use the CLEAR key to erase the entire name.
To erase individual characters, use the BSP (backspace) key.

When finished naming the Sequence, select the DONE button advancing to
the Sequence Edit Screen. Select the CANCEL button to terminate the new
Sequence.

Sequence Edit and Menu Screens

The remaining screens for creating new sequences are identical to those
used to editsequences. The following list references paragraphs detailed in
previous portions of this section.

Sequence Edit Page 4-60
End Edit Page 4-66
Adv Trig Page 4-68



INSTRUMENT

INSTRUMENT SCREENS

The instrument screen allows you to program and control those parameters
related to the Model 295 system. Figure 4-64 illustrates the initial Instru-
ment Screen. Pressing the MENU “button” while in the initial screen
toggles off and on theinitial screen. The text following figure 4-64 describes
each of the initial menu items.
R E etlups  §
4 Mad ti=Channel
Figure 4-64, Initial Instrument Menu

Stored Setups

Setup permits you tostore and recall complete instrument setups. Youmust
name the configuration which identifies the setup when recalled. Selecting
Stored Setups displays a four item list: store, recall, copy and delete; see
figure 4-65.

THS o e

- Becyll

Figure 4-65, Stored Sefups Menu

Store

Selecting Store from the list saves the current complete instrument setup
including system settings and all Arb Channel settings. If any of the Arb
Channels use the Functions: Waveform or Sequence, the Stored Setup does
not automatically store the Waveform or Sequence on the Arb Channel.
However, selecting “also copy waveforms” in Figure 4-66 will ensure that
stored waveforms are located at the same destination as the stored setup so
that they can be found. For example, if a Waveform is stored on a disk, the
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INSTRUMENT SCREENS

Model 295 loads the waveform from disk when the Stored Setup is recalled.

When you select “Store” from the Stored Setup menu, the Model 295 asks
you to enter a name. Figure 4-66 illustrates the Setup Name screen and the
following text describesits items, TheModel 295 automatically appends the
Setup file with the extension .5CF.

NOTE

Ifyou name a Setup file STARTUP in Battery-Backed RAM, the
Model 295 automatically recalls that file at power on.

N Trst rumenl AELE H[mEnD

Figure 4-66. Setup Name

Use the mouse, arrow keys, or keypad to enter the new name, This screen
also asks you to select the destination of the Stored Setup:

Disk Drive (if installed)

Battery-Backed RAM

When you select the “also copy waveforms” check box, and the selected
Function is a Waveform or Sequence, the waveforms used in the Stored
Setting are also copied to the destination (if not already there).

When finished select DONE. Selecting CANCEL returns to the Instrument
screen.

If a channel is running a User Defined Waveform or a Sequence, then there are
several items to consider:

1. TheStored Setup will contain thename of the Waveformor Sequence,
not the actual data itself. The location of the actual Waveform or
Sequence file must be the same as where the Stored Setup is being
saved (Battery Backed RAM or Disk.) If it is not, and “also copy
waveforms” is notchecked, a waming message willbe displayed. For
example:

If a waveform is loaded from the Battery Backed RAM, followed by
saving a Stored Setup to Disk, a warning message will indicate the
problem. Youmay continue with the Setup Save, and then later copy
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the waveform from RAM to disk by using the Utilities-Files-Copy
command,

2. Ifawaveform was loaded from over the GPIB, or it was loaded from
disk as a ‘wfm’ (waveform DSP file format) or “wift’ (ASCII file
format),thena warning messagewill indicate thatthewaveformexists
only in channel memory. Youmay continue with the Setup Save, and
then later copy the waveform from the current channel to the same
storage location (Battery Backed RAM or Disk) by using the Wave-
forms-Copy command.

3. Ifawaveform contains more than 15 position markers, amessage will
appear indicating that not all of the position markershave been saved.
If this is a problem, then there is a way to go about storing as many
position markers as required:

When a waveform is created using the waveform new/edit com-
mands, it is kept in a compressed equation format which conserves
storagespace, butdoes not allow the saving of position markers as part
of thewaveform data. Butwhena waveformiscopied from the current
channel {the channel's trace RAM) to Battery-Backed RAM or a disk,
then it is kept in a binary data format which requires more storage
space, but allows the position markers to be stored along with the
waveform data. Therefore, to include position markers, copy the
waveform from the current channel to the desired storage location
(Waveforms-Copy), then reload the waveform from that storage
location (Waveforms-Load) then perform the Stored Setup save tothe
same storage Jocation. The message will still appear, but the markers
will be stored as part of the waveform. '

Recall

Selecting Recall from the Stored Setups menu allows you to do a complete
instrument setup or configuration. A complete instrument setup includes
system settings and Arb Channel settings. If any of the Arb Channels use
the Functions: Waveform or Sequence, the Stored Setup may notinclude the
Waveform or Sequence, but it does remember the storage location of the
Waveform. For example, if a Waveform is stored on a disk, the Model 295
expects to find the waveform on the disk. If the waveformisnoton the disk,
an error message is displayed and recall aborted. This can generally be
avoided by checking “also copy waveforms” when creating the Stored
Setup (see Figure 4-66).

Note: When a RECALL is aborted portions of the setup could be
transferred into memory. To set the channels to a known state
after this occurs, use Reset via the Instrument key.

Note: Ifthe Stored Setup contains information on more channels
than are currently installed in the instrument, this extra setup
information is ignored. If more channels are installed than the
Stored Setup has setup data for, the configuration of the extra
channels is not changed in any way.
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When Recall is selected, the Model 295 displays the Setups Catalog; see
figure 4-67. The Model 295 appends Setup files with the file extension .SCF.

Selupsz Gataloeg

[EEw-SETUP1.SCF
Battery-Backed RAM k

-

Selup Info

v SETUPT.SCF
Funcet: TUTORIAL.BEQY | —==m—==-m—=-
Func?
Fupne3d:  JiMl ~===m—=rm"
Funct

Date: 81811882

Figure 4-67. Setups Catalog

From the Setups Catalog select SOURCE which displays the source list:

Disk Drive (if installed)

Battery-Backed RAM '
After selecting a source, the list displays the Setups stored in that source.
Select a Setup from the listing. The Information screen shows the Setup's
name as well as each Arb Channel's function.

Select DONE to accept the Setup and return to the Instrument screen. Select
CANCEL to return to the Instrument screen without recalling the Setup.

When recalling a Stored Setup which references Waveforms or Sequences,
there are two items to consider:

1. TheStored Setup will contain the name of the Waveform or Sequence,
not the actual data itself. The location of the actual Waveform or
Sequence fileis assumed tobe thesameas from where the Stored Setup
is being recalled (Battery Backed RAM or Disk). This is generally
assured by using the “also copy waveforms” check box in Figure 4-66.
Ifitisnot, anerror message willbe displayed, and the recall setup will
be incomplete. The setup state of the channel which was to load the
Waveform or Sequence will be in an unknown state. It is best to
performareseton thechannel tosetittoaknownstate(see Instrument-
Reset).

2, If there is not enough available channel memory to perform a Wave-
form or Sequence load, then an error message will appear indicating
Tnsufficient Memory'. In order to successfully perform the recall of
the Stored Setup, waveforms in the channel memory will have to be
deleted. Resetting the channel will not delete waveforms from the
channel memory. Use “Waveforms-Delete” with the source set to the
current channel to delete waveforms from the channel memory.

Copy

Copy allows you to duplicate an existing Stored Setup. You must give the
copy a new name. Copying Setups provides a simple method of altering
existing Setups without destroying them.
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When Copy is selected the Setups Catalog (Figui'e 4-67) appears. From the
Setups Catalog, select the Setup you want to copy. Next, select OK to
advance to the Setup Name screen; see figure 4-66.

Use the mouse, arrow keys, or keypad fo enter the new name. This screen
alsoasks you to select the destination (storage location) for the copied Setup:
Disk Drive (if installed),
Battery-Backed RAM.
After entering the name and selecting the destination, select DONE to copy
and name the Setup. Selecting CANCEL returns to the Instrument Menu
screen without copying the Setup.

Setups also can be copied via the Utilities, Files menus.

Delete

Delete allows you to remove Stored Setups stored on disk, and battery
backed RAM. Setups can also be deleted via Utilities: Files.

Selecting Delete displays the Setups Catalog; see figure 4-67. Select the
Setup you want to delete.

From the Setups Catalog select SOURCE which displays the source list:
Disk Drive (if installed),
Battery-Backed RAM,
After selecting a source, the LISTING displays the Setups stored in that
source. Select a Setup from the listing. A check (V) identifies the selected
Setup. ‘
Selecting DONE advances to the Warning screen; see figure 4-68. Selecting

CANCEL from the Waveform Catalog returns to the Waveform Menu
screen without deleting the selected Waveform.

Instirument R [ JfmEii |

Figure 4-68. Warmning Screen

Select OK to delete the Setup. Select CANCEL to return to the Instrument
Menu screen without deleting the selected Setup. '

When a Setup is DELETED, Sequences or Waveforms that it
uses are not deleted.
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Multi-Channel

Multi-Channel consists of two items related to operations involving two or
more Arb Channels: Channel Grouping (Clock) and Analog Summing; see
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figure 4-69.
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Figure 4-69. Muiti-Channel Screen

Channel Group - Clocks

The Model 295 permits selection of the Arb Charmnel's clock sources. In the
Model 295, the clock drives the address generator whose addresses in turn

drive the Arb's DAC.

Arb Channels can be configured in master / slave relationships. With only
one channel being the master. Individual Arb Channels can be configured
as independent Arb Channels which supply their own clocks. Clock
sources can be either internal or external. Figure 4-70 illustrates the clock

combinations.
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Figure 4-70. Mode! 295 Clock Configurations
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Channel Group Screen

From the Channel Group Screen set up the clock source and clock relation-
ship, as well as, enable phase lock.

Tosetup Master / Slave, all related channels must be running the same type
of function, either standard or arbitrary ( sequence, or waveform). Also, the
related channels can not be running in any of the sweep modes if Phase
Locking is desired.

On the Channel Grouping menu (figure 4-71), select the clock source
(internal or external master clock). External master clock input is accessible
via Arb Channel Clock In/Out. -

The next portion of the screen selects channel clocks. Only those channels
installed in the unit will be listed. Each channel has three choices: Master,
Slave, and Indep (independent). Select the clock using the radiobuttons. In
addition, any or all channels can be designated as independent channels
which permits them to use their own internal clock source or external clock
source, Remember only one channel can be designated a Master clock.

Unless all channels are set to “Independent”, Channel 1 must be
part of the Group (either as “Master” or “Slave”).

Phase Lock

To setup Phase Lock, the master / slave criteria must first be met. Channels
running arbitrary waveforms must all have the same size waveforms.
Sequences can not be phase locked.

Select phase lock by selecting the radio button. When finished, select the
“Done” button which accepts the changes and returns to the Instrument
screen. If you give up, select the “Cancel” button which returns to the
Instrument screen returning to the previous clock settings. Select “Restore”
to return to the previous clock settings without leaving the Channel Group-
ing screen. The Model 295 will tell you when you exit the Channel Group
screen if any of your settings are wrong.

Chanre]  breupinag

Master Clock Scurce:

ha
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Figure 4-71. Channel Group
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Andlog Sum

Analog Sum provides internal analog signal summing bus between Arb
Channels. To use Analog Sum the Model 295 must contain at least two Arb
Channels. Figure 4-72 illustrates the Analog Sum screen. This screen
displays only the Arb Channels installed. Also, the screen provides a
schematic of channel interconnections. In figure 4-72 Arb Channel 1 output
sums to Arb Channel 2.

Taslirument  HARaicg Sum

Eum Source Z.080Vpp
| CH I } +8,0888Vdcid
Sum Inputl Summed Dulpul
. PP Alln . pp
[H2 {+8.8808Vdc B I+79 I 8.68088Vdc 3
k

Figure 4-72. Anaiog Sum

For analog summing you must select one Arb Channel as the signal source.
You can select any of the remaining Atb Channels as summing channels.
Until you select a source channel, all the fields are dashed out (disabled).

To connect Arb Channels to the summing bus, select the “Summing Box” on
the screen. The Analog Sum screen displays the initial values set via the
Channel Setup screen. Any value on the Analog Sum screen except the
“Summed Output” can be selected and changed; the Model 295 automati-
cally updates the Channel Setup. The channel summing voltage, “Sum
Input”, and “Attenuator” for each Arb Channel are interrelated, thus
changing one could change one or both of the others.

Summed Oufpuf

Each of the Summing Channels displays its programmed (post attenuator)
levels. This screen displays the levels in volts peak to peak (Vp-p) and volts
de (Vdc). This value includes any contribution from the “Sum Source”
channel (if enabled), assuming that the source has identical Function and
Phase characteristics. This value cannot be edited.

Affenuator

Select Atten to select one of the Arb Channel's binary output attenuators:
0dB (+1), 6dB (+2), 12dB (+4), 18dB (+8), 24dB (+16}, 30dB (+32), 36dB (+64),
and 42dB (+128). Remember, the summing inputisahead of the attenuator.
Thus, the attenuator divides both the Summing Channel level and the
Source Channel’s level.

Channel Sum Input

This value is the Arb Channels internal amplitude and offset (pre-attenua-
tor) voltages.
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Reset allows you to set the Model 295 to its default conditions. Resetallows
you to set selected parts of the Model 295 to default configuration. Choices
available for Resetare Full Instrument, Current Channel, and Backup RAM.
Before the chosen Reset is performed you are given a warning and an

opportunity to cancel the operation.

Following is a list of Model 295 defaults for each Reset type:

Current Channel:

Punction
Frequency
Amplitude
Qffset
Mode
Output
Modulation
Filter

Phase
Sweep -

Sync Qutput
Channel Clock

Sine
1kHz
1.0Vp
0.0Vdce
Continuous
Off
AM, off (None)
Elliptic
0.0 degrees
Up,
- Sweep & Reset,
- Linear,
- Time 1.000 Sec,

- Start Frequency 1kHz,
- Stop Frequency 10kHz

Off
- Independent,

- Internal Source,

- Quiput Off

- Clock Mode frequency 1kHz

Trigger- Channel Internal Source,

Full Instrument:

- Trigger Count 1,
- Trigger rate 1kHz,
- Synchronous, Positive Polarity.

All items under “Current Channel” above for all channels, Also:
System Ref. Clock External Input, Internal if no input

System Trigger

High Voltage Option
High Voltage Output
High Voltage Input
High Voltage Summing
HV Output Level

TTL Positive
0V, Positive

Off

Off

Off
10 Vp-p
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Backup RAM:

All files present in Backup RAM are deleted. These include Waveforms,
Sequences, Stored Setups, and all “Other”. Reset parameters are:

LCD ~ Blink Rate,
- Viewing Angle,
- Display Mode (Black on White),
IEEE488 Address (9)
Beeper Enabled
Mouse - Enabled,
- Double-click (Medium),
- Sensitivity (Fast)

Options

Selecting “Options” from the Instrument Menu brings up a sub-menu (see
Figure 4-73) from which you can select screens to control any installed
Options. The High Voltage Option 007 is a complete Channel card used to
sum in the outputs from the ARB Channels or an external input, and output
ahigh voltage signal. If all installed channels are ARB channels and no 007
Option is installed, selecting “High Voltage” will bring up an Information
Screen stating the “High Voltage Option not installed”. If installed, this will
bring up the “High Voltage Option” screen. Refer to Appendix G of this
manual for installation, operation and programming of the High Voltage
Option card. '

Tnstrument

!—Upiiﬂns

&+ Tesl & Cal

16MHz Beference

Figure 4-73. Instrument Options Menu

Selecting “Program” will cause the model 295 to check for the presence of
a floppy diskette in the Option 002 Disk Drive. If there is no Disk Drive, or
no diskette in the drive, an Information screen will advise you of this
condition. If thereis a diskette present, the model 295 will display the “User
Programs Catalog”. If there are any DSO files on the diskette they will be
catalogued by name and selectable. See Appendix F of this manual for
operating instructions for Option 005 - Direct DSO Download. Oncea user
Program has been loaded, selecting the Program menu option invokes the
loaded program’s main screen instead of the “User Programs Catalog.”
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Test/Cdil

Test/Cal performs self-tests and calibration on selected Arb Channels.
Figure 4-74 illustrates the Test/Cal sub-menu and the following text de-
scribes items selected on that screen.

(F) | HEL® f[mEn: |
W Slgred Setups |

Bulao=Eal 4 Mul ti~Channel

Manual Eat 4 Resel

g & Cplions
#Tezl » Bal

18MHz Referentce

Figure 4-74. Tesf/Cal Sub-menu

Perform Self-Test

Selecting this item performs a self-test on any or ali installed channels. A
dialog box pops up which lets you select the channel or channels to test.
After each channel is completed, an information box shows the result of the
test. A value of 0 is normal. Select DONE to remove the box.

Perform AutoCal

Selecting this item performs an AutoCal on any or all installed channels. A
dialog box pops up which lets you select the channel or channels to AutoCal.
After the calibration is completed on each channel, an information box
displays the results of the calibration. A value of 0 is normal. Select DONE
to remove the box,

Manual Calibration

Selecting this item allows you to make several adjustments to the Model 295
that require external test equipment and data entry. For more information
on manual calibration, refer to the Maintenance manual.

If Autocal has not successfully completed on the chosen channel, Manual
calibration cannot be performed and will not be allowed.

Done

After the last Channel, selecting Done ends Test and Calibration and returns
the display to the main Instrument screen.
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10 MHz Ref

4-84 Operation Reference

The Model 295 10 MHz reference provides the time base for the frequency
synthesizer in each Arb Channel. You can select either the internal refer-
ence, ot provide an external source. Either choice affects the REF IN/OUT
connector on the Model 295 rear panel.

With Output chosen (see Figure4-75), the internal 10MHz referenceis used,
and routed to appear on the REF IN/OUT connector.

The Input selection makes the REF IN/OUT connector an input, to which
you canapply a 10 MHz TTLsignal (x1%). Whenever the signalis either out
of specification or missing entirely, the Model 295 automatically switches to
the internal reference until a valid external signal is again available. When
the switch from external to internal reference occurs, the instrument dis-
plays a message box telling you that it has completed this switch. Select
DONE to remove the message. This message will NOT appear while a
menu list is being displayed, but will show up as soon as the menu is
removed. :

Select DONE to remove the 10 MHz REFERENCE dialog and return to the
Instrument Screen menu. '

Iis Urmenl

~Figure 4-75. Relerence InjOul
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UTILITIES SCREENS

Files

Unimes Screens

The Utilities screen allows you to perform several useful functions. This
screen lets you manage files (both RAM and disk), set up the screen and
mouse, configure the remote interface, and set the date and time. Select
Utilities using either the UTILITIES key or Utilities via the SCREEN “But-
ton”. Then the Model 295 displays the initial Utilities menu; see Figure
4-76. The following text describes each menu and its use.

Biilities
LoBAMousesBeener

Remgl s

& & Time

ion Reporl

Figure 4-76. Inltial Utilitles Screen

Selecting Files permits the reading of a source directory (figure 4-77). From
the listing select a file and copy, rename, or delete that file, The Files section
of Utilities is a central place for all types of file operations. From this screen
youmanage files on disk orin Battery-Backed RAM. Althoughmostofwhat
you can do is directly on the files screen (see figure 4-77), a few lesser-used
options are found on the Files menu.

T , |
B Bsllery-Backed RAM|
Disk Drivek
ABC.5EQ
@ SCM . WFM

Size:

Ballery-Backed R

Files Listed: 5

Figure 4-77. Utliities Flle Screen

Source

Use “Source” to select either storage medium: the battery-backed RAM or
optional disk drive. “Listing” displays those files selected from “Types”.
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Uniimes SCREENS

Types

Use “Types” to control which type(s) of files from the chosen Source are {0
be included in the listing. Selecting “Waveforms” lists all .wfim Model 295
generated waveform files, .fm WaveForm DSP™ generated waveform
files, and .wft ASCI deliminated waveform files. Selecting “Sequences”
lists all seq files. Use “Setups” tolistsall .scffiles. Using “All Others” allows
you to list all non-Model 295 files (-pcx, .xt, ete.). You can select as many
of the file types as you wish to list. The .wft files will only be found on the
Disk Drive source.

NOTE

At power on, the Model 295 will read a file from Battery-Backed
RAM named "STARTUP.SCF”, The Model 295 does not
automatically create this file, but you can by creating a Stored
Settings file and naming it "STARTUP.”

Listing

The “Listing” is a directory of files from the selected source of the selected
type(s). Select a file by clicking the mouse on the file name. Once selected
you can copy, rename, or delete the file. The “Files Listed” section lists the
quantity of files of the selected types in the source. Underthelisting appears
ﬁtesi:aeinbyb&sofﬁxeselecwdﬁle,aswe]lasthedateandﬁmeﬂ\eﬁleWass’aored.

Copy and Rename
The two buttons allow you to copy or rename a selected file.

Tocopy afile, select the file from thelisting, Select the COPY button. Usethe Copy-
To Name screen to name the file, Then select the storage locatior: Disk or Backup
RAM. SelectDONEtooopytheﬁleorCANCELshop&\ecopyandmtumto&\eFﬂe
screen. Ifyouleave&enameﬂmesameasonealreadyat&edesﬁnaﬁon,ﬂxe%Bwﬂl
prompt you if you wish to over-write the old file. Copying files other than
Waveform, Sequence, or Setups files to RAM will change the copied files to
the “All Others” type.

Rename a file by selecting the file from the listing and selecting the
RENAME button. Then use the New File Name screen to give the fileanew
name. Selecting DONE renames the file. Selecting CANCEL tomaintain the
old name and return to the File screen.

Delefe

Delete allows you to delete a selected file. A warning message gives youa
second chance.

Done
Select Done when finished with the file screen.

Files Menu Button
Selecting the Menu button allows you to work with the disk or RAM.,

Disk

The Disk menu item has four operations associated with it. First, “Get Info”
displays a message box with information about the currently inserted
floppy disk (figure 4-78 illustrates a disk “Get Info” box).



Unimes Screens

“Format” puts a standard MS-DOS format onto a 1.44 MB or 720 KB
diskette. A warning message gives you a chance to cancel the formatting
before you lose any data you want to keep. Formatting a disk takes around
3 minutes. During that time a “Standby” message appears. The Model 295
cannot be used for other operations while formatting is in progress.

“Run Program” is a mechanism through which you can run programs
created for the Model 295 and provided to you by Wavetek on diskette.

“View PCX Image” takes a monochrome PCX format image of 320 horizon-
tal by 200 vertical pixels or less and displays it on the LCD. If you have
selected a file before choosing this menu item, the instrument automatically
displays that file. Otherwise you are prompted to enter the name of the disk file to
display. Pressing any key removes the image and restores the Files screen.

One use of “View PCX Image” option is to view screen captures you may
have made. At any time, if you press the “,”, “4” and “(“ keys simulta-
neously, a copy of the currently displayed screen is stored on floppy disk.
The file created is named “M295xxxx.PCX”, where “xxxx” is the first
number the Model 295 can use that generates a file name not already
existing on the floppy (for example “M2950002.PCX").

Figure 4-78. Disk Get info Screen

RAM

Selecting RAM allows you to read information (via Get Info} about the
Model 295 internal RAM. The Information screen (Figure 4-79) lists the total
number of bytes in the memory, the number of free bytes, and the number
and types of files, Select DONE when finished with the information screen.
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CfHEEF ] pEES

Figure 4-79. RAM Géi Info Screen

LCD/Mouse/Beeper

4-88 Cperation Reference

Selecting LCD/Mouse/Beeper allows you to customize the Model 295
screen and mouse. Figure 4-80 illustrates the Preferences screen and the
following text describes items from that screen. Select DONE when you
have finished setting your preferences.

Viewing Blink
fingle Time
Double~click: {IEST]
OS5lew @Med OFast

Sensitivily:
OSlow QMed @®Fast

Bee%er:f UN‘ i )

Screen colors:[Blue-on-Whitel | DONE |

Figure 4-80, LCD/Mouse/Besper Screen.

Viewing Angle

Use Viewing Angle to adjust the contrast of the Model 295 display. Change
the viewing angle by selecting the Viewing Angle's slider box and moving
the box up or down. “Up” darkens the display, and “down” lightens the
display.

Blink Time _

Use Blink Time to vary the display's blinking or flashing time. Adjust the
blink time by selecting the Blink Time slider box and moving the box up or
down. Moving the box up increases the blink time, and moving the box
down decreases the blink time.

Mouse
Double-Click Rate



Remote

Unimes Screens

Use Double-Click Rate to set how fast (slow, medium, or fast) the mouse
buttons selects an item. Point the mouse at the TEST box and double-click
the mouse's left button. If you click at the right rate, the TEST box changes.

Senslhiivity

Use Sensitivity to set the speed (slow, medium, or fast) the mouse cursor
moves across the display.

Enabling or Disabling the Mouse

Use this box to enable or disable the mouse. To disable the mouse, select the
ENABLED box. Remember, if you disable the mouse, you must use the
front panel keys to operate the unit. If you enable the mouse, you can use
both the mouse and front panel keys to operate the unit. To enable the
mouse you must select DISABLED using the front panel keys.

Beeper

The Model 295 “Beeper” provides aural feedback for front panel key
presses. For your convenience, the Model 295 permits you to turn off the beeper.
To turn the beeper off, select the Beeper ON box which toggles to OFF.

Screen Colors

Use Screen Colors to toggle between normal (blue-on-White) and reverse
(White-on-blue) image displays. To change the colors, select the Screen
Colors box. Figure 4-81 illustrates the two screen colors.

u_'ﬁ , h:,__ E—

Biu.e-—on-white

Figure 4-81. Screen Color Samples

Use Remote to set up the Mode! 295 RS-232 or IEEE 488 port communication
ports. Figure 4-82 illustrates the Remote screen and the following text
describes the items on the screen. For more information on remote opera-
tion, refer to section 5 of this manual. Select DONE when finished with this
screen,

Rem Source

[ TEEE-488]

Address |81 Baud [38.4K
Status [B ] | Currentl Echo —

[LoCcAL } : -
[G0 70 tocAL] R

Enable | 6 |
Event [E ]

Figure 4-82. Remote Screen
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Remote Operation

saction

INTRODUCTION

Model 295 firmware supports several industry standards and specifications
(SCP]I, IEEE 488.2, IEEE 488.1, and RS-232) in remote operation.

Standard Commands for Programmable Instruments
(SCPI)

The SCPI Standard, first published in 1990, is layered on top of the IEEE
488.2 Standard. SCPI defines program messages, response messages, and
data formats that are consistent across all instruments, regardless of manu-
facturer. The goal of these definitions is to reduce ATE program develop-
ment time. SCPI is designed to be layered on top of the interface indepen-
dent portion of IEEE 488.2. It is independent of the controller to instrument
interface.

In the simplest sense, the JEEE 488.2 standard defines the syntax of a
command language while the SCPI standard defines the vocabulary.

IEEE Standard Codes, Formats, Protocols, and Common
Commands (IEEE 488.2)

This standard defines communication protocols necessary to effect applica-
tion independent device-dependent message exchanges and defines com-
mon commands and characteristics useful in instrument system applica-
tions.

Among the items this standard defines are standard message handling
protocols including error handling, unambiguous program message and
response message syntactic structures and standard status reporting struc-
tures.

{EEE Standard Digltal interface for Prograrmmable Instru-
mentation (IEEE 488.1)

This standard deals with the interface characteristics of programmable
instrumentation. Itspecifies device-independent mechanical, electrical and
functional interface requirements which enable independently manufac-
tured apparatus to be interconnected in a single system.

IEEE-488.1. (GPIB) Setup

Operating the Model 295 via IEEE-488 consists of three steps: hardware
setup, instrument setup, and commands.

Hardware Setup

Connect the Model 295 to an IEEE-488 device (figure 5-1) using a bus cable
with Amphenol 57-10240 or equivalent connectors. Cable sets are available
from Wavetek in 1 and 2 meter lengths.

Remote Operation §-1
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IEEE-488 /
Connector {

WHOLRE RS232

e

Figure 5-1. IEEE-488 Connector

Instrument Setup

To set up the IEEE-488 port, select Remote by way of the UTILITIES key.
Figure 5-2 points out the IEEE-488 items on the Remote screen. The Remote
screen also sets up the R5-232 port.

Ailityl  Remole Configure

fRem Source
TEEE-4 B8]

fddress | 9]‘

Status [@] | Current!
FiocaL |
Enable [ ¥ |
Go 7o tocaL] K
Event [0 ]

Figure 5-2. IEEE-488 Screens
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RS-232 Sefup

Operating the Mode] 295 via RS-232 consists of three steps: hardware setup,
instrument setup, and commands.
Hardware Setup

To connect the Model 295 to an R$-232 device (figure 5-3), use a standard RS-
232 cable (interface type E).

i
i
{

| S5 /

RS-232 me (DCHL |

Connector i@
\ :

10 Mz }

Aol
»1 K i

MOUSE R X
&S 5 meme
2K

\
y

)
/

/

{
/
I

£00: 'z‘.

Figure 5-3. R§-232C Connector

instrument Setup

To set up the RS-232 port, select Remote by way of the UTILITIES key.
Figure 5-4 points out the RS-232 items on the Remote screen. The Remote
screen also sets up the IEEE~488 port.

Witity: Hemole Canfigure

Rem Source

[RS-232C |

Baud [§668 |

Address |21
Status [@ | | Currentl Eche | DFﬁ ]
i LOCAL

Enable |8 |
(G0 70 LBCQEI
Event [@]

DONE F

Figure 5-4. RS-232 Screen

Remote Source

Select the “Remote Source” field to toggle between the RS-232C portand the
IEEE-488 port as the remote I/O ports.
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Currently

This annunciator identifies the current control condition. If LOCAL is
displayed, the Model 295 is programmed via its front panel keys or mouse.
If the REMOTE is displayed, the RS-232C controls the Model 295. Whenthe
Model 295 receives the Local Lockout command, this annunciator displays
LOCAL LOCKOUT.

RS§-232C

Select the RS-232C field to display a listing of RS-232C Baud rates: 384K,
19.2K, 9600, 4800, 2400, 1200, 600, 300, 110, and 50. From the list select the
Baud rate to match the remote device connected to the port.

Commands

For alisting and description of the Model 295 command set, see “Command
Table” in this section.

REMOTE PROGRAMMING

The Model 295 communicates within the SCPI (Standard Commands for
Programmable Instruments) and IEEE 488.2 standards. Therefore, the
Model 295 responds to two types of commands: SCPI commands and [EEE
488.2 Common Conunands. The IEEE 488.2 Common Commands support
functions that are common to all instruments, such as reset, self test and
status reporting. Common Commands are non-hierarchical {can be in-
cluded within SCPI commands without disturbing their hierarchical rela-
tionships) and are easily identified by their leading asterisk (*). SCPI
commands support functions that are specific to the instrument. For
complete SCPI language specifications, contact Wavetek

The paragraphs under this heading provide the following informatior:
Command Message Format
Model 295 SCPI Commands
Self Test Query Response
IEEE 488.2 Common Commands

SCPI Command Summary

5-4 Remote Operation

Table 5-1 lists the SCPI commands used in the Model 295 and indicates their
hierarchical relationships, Each SCPIcommand is described in detail under
“gCPICommands” in thissection, The IEEE 488.2 Common Commandsare
listed under “TEEE 488.2 Common Commands” also in this section. Table
5-1 is organized as foliows:

Keyword Parameter Form Notes
[ SCURce<n>]
: FREQuency
[:CW] <numeric_value>

:MODE CW | SWEep

:RASTer |<numeric_values
STARt |<numeric_values>
STOP |<numeric_value>
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The indentations of keywords indicates their hierarchical relationships ac-
cording to a tree system. The left-most edge is called the root node.
Keywords closer to the root node are higher in hierarchy; lower nodes are
to the right of their parent node, Theright-mostkeywordsarelocated atthe |
leaf node. Notice that all root level keywords (except System) accept a
numeric suffix <n>. This number identifies an Arb Channel number, and
it defaults to “1” if not provided. To program or query a settable parameter,
the full path must be defined to reach the keyword appended with the
required parameter form. A SCPI programmingstring typically startsatthe
root node and proceeds to the right through branch nodes to a leaf node.
This sequence of keywords is defined as a Program Header. A Program
Header canbe either a “command” Program Header or a2 “query” Program
Header. A Program Header optionally followed by Program Data is
defined as a Program Message Unit.

In the previous example, the left-most keyword, [SOURCce], is directly off
the root node. Nodes in this position are called Subsystems, and all
keywords indented under [SOURce] are part of the Source Subsystem.
FREQuency is one of the main parameters under the Source Subsystem. The
keywords under FREQuency set or query the various frequency related
parameters. The brackets around the SOURce and CW keywords indicate
that they are implied keywords, and they may be included in or omitted from
the program header at the programmer's option. Whenincluded, donotuse
the brackets in the command. Referring to Table 5-1, [SOURce] is the
only Subsystem which is in brackets. This is the default Subsystem, and is
assumed unless another Subsystem is specified at the start of a command.

The root node itself is an implied node and is not directly programmed. A
colon at the start of a Program Message Unit resets the SCPI parser to the
rootnode. Theleading colonat thestart of amessage containing oneormore
Program Message Units is not necessary.

Long and Short Form Keywords

The SCPI parser recognizes specific keywords that must be in the accepted
long or short format. No other form of the keyword is accepted. For
example, tosend “frequency” as part of a message, the short form keyword,
shownin the table as upper case letters “FREQ”, or the long formof the same
keyword containing both upper and lower case characters “FREQuency”
may be sent. Equal weight is given to upper and lower case characters.
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Keyword Parameter Form Notes
CAlLibration<n>
[:ALL}?
:DATA <block>
:AFCorrection <point>,<frequency>,<gain>
:AMPLitude
[:GAIN] <numeric_value>
:OFFSet <numeric_vahie>
:AMZero <numetic_value>
OFFSet
[;:GAIN] <POSitive | NEGative>,<numeric_value>
:OFFSet <POSitive | NEGaﬂve>,<numenc value>
‘PAZero <numeric_value>
SCMZero <numeric_value>
5TORe
SQRSymmetry <numeric_value>
‘STATe <boolean>
INTTiate<n>
[IMMediate]
:CONTinuous <Boolean>
MMEMory
:CATalog? <RAM | DISK>
{COPY <source_name>,<RAM | DISK>,<dest_name>,<RAM | DISK>
:DELete <file_name>,<RAM | DISK>
JINITialize <RAM | DISK>
‘LOAD
:SEQuence <n>,<sequence_name>,<RAM | DISK>
:SETup <setup_name>,<RAM | DISK>
TRACe <n>,<trace_name><RAM | DISK>
:STORe
:SETup <setup_name>,<RAM | DISK>
‘TRACe <n>,<trace_name>,<dest_name><RAM | DISK>
OUTPut<n>
CLOCk
‘FREQuency <numeric_value>
:MASTer
SOURce <INTemal | EXTernal>
[:STATe] <Boolean>
:SOURce <RASTer | SYNThesizer>
:FILTer
[:LPASs]
[:STATe] <Boolearn>
:SELect <ELLiptic| BESSel>
[:STATe] <Boolean>
:SUMBus
[:STATe] <Boolearn>
‘TRIGger
[:STATe] <Boolean>
:50URce <BIT | BCOMplete | LCOMplete>
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Table 8-1. SCPI Command Summary
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Keyword Parameter Form Notes
RESet<n>
[SOURce<ri>]
(AM
[:STATe} <Boolean>
‘MODE <AM | SCM>
{CLOCKk
:CONFigure <INPut | OUTPut>
:FREQuency
[:CW | FIXed } <numeric_value>
MANual <numeric_value>
'"MODE <CW | FIXed | SWEep>
:RASTer <numetric_value>
‘STARt <numeric_value>
STOP <numeric_value>
:FUNCtion
[:SHAPe] <shape_name>
‘USER <{race_name>
MODE <FIXed | SEQuence>
:GROup <numeric_value>
MARKer
:POSition
:AQFF <trace_name>
:POINt <trace_name>,<point_index>
1ZAXis
+AQFF <trace_name>
POINt <trace_name>,<point_index>
:SYNC
‘SOURce <ZCRoss | BBITs>
[:STATe] <Boolean>
TRIGger
[:STATe] <trace_name:>,<Boolean>
:PHASe
[:ADJust] <numeric_value>
:MODE <INDependent | MASTer | SLAVe>
‘ROSCillator
:5OURce <INTernal | EXTernal | BUS>
SEQuence
:ADVance <AUTOmatic | TRIGgered>,<list_index>
:DWELI <numeric_value>,<list_index>
:FUNCtion <trace_name>,<list_index>
:LENGth <numeric_value>
TRIGger
:SENSe <EDGE | LEVel>
‘MODE <SYNChronous | ASYNchronous>
SUMBus
[:STATe] <Boolean>
AT Tenuation <numeric_value>

Remote Operation 8§-7



Table 5-1. SCPI Command Summary

INTRODUCTION

Keyword Parameter Form Notes
[SOURce] (cont'd)
:SWEep
{COUNt <numeric_value>
:DIRection <UP | DOWN:>
:MODE <CRESet | TRESet | HRESet | CREVerse | TREVerse |
HREVerse | MANual>
:SPACing <LINear | LOGarithmic>
TIME <numeric_value>
:VOLTage
[:LEVel]
[:IMMediate]
[:AMPLitude]| <numeric_value>
:OFFSet <numeric_value>
SYSTem
CHECksum?
:ERRor?
:DATE <year>,<month>,<day>
:KEY <numeric value>
:TEST?
:REFerence
:SOURce <INTernal | EXTernal>
‘TIME <hour>,<minute>,<second>
TRIGger
[:BViMediate]
:LEVel <numeric_value>
:POLarity <POSitive | NEGative>
:TTL
:VERSion?
(ZAXis
:LEVel <numetic_value>
‘P()Larity <POSitHve | NEGatives
:SINTerface <IEEE488 | RS232>
TEST<n>
LALL}?
:RAM?
TRACe<n>
:ADDRess?
:CATalog?
:DEFine <trace_name>,(<irace_name> | <numeric_value>)
TRACe<n> {cont'd)
[[DATA] <trace_name>,(<trace_name> | <block>)
:LINE <trace_name>,<point_index1>,<point_valuel>,
<point_index2>,<point_value2>
:POINt <trace_name>, <point_index>, <point_value>
:DELete
[:NAME] <trace_name>
(ALL
:DIRectory?

5-8 Remote Operation



Table 5-1. SCPi Command Summcny

Keyword Parameter Form Motes
' :FREE?
- :LCONtiguous?
- :LIMits <trace_name>, <start_index>, <stop_index>
MODE <CW | RASTer> '
:POINts <trace_name>,<numeric_value>
o :REName <trace_name>,<trace_name>
o :SELect <trace_name>
£ TRIGger<n>
; :COUNt <numeric_value>
:GATE
" [:STATe] <Boolean>
[:IMMediate]
:POLarity <POSitive | NEGative>
:SOURce
e [:STARt] <INTernal | BUS | EXTernal | MASTer | INPut0 | INPutl |
’ INPut2> .
:ADVance <INTernal | BUS | EXTernal | MASTer | INPut0 | INPutl |
INPut2>
TIMer - <numeric_value>
. DISPlay
TEXT <string>
CLEar
UPDate
HVOLtage<n> Option 007
:QUTPut
[:STATe] <Boolean>
CINPut
[:STATe] <Boolean>
SUM <Boolean>,<Boolean>,<Boolean>
[{LEVel]
[:IMMediate]
[[AMPLitude] | <numeric_value>
:VERSion?
:RESet
STATus
:OPERation
‘CONDition?
‘ENABle <numeric_value>
[:EVENt]?
QUEStionable
:OPERation
:CONDition?
'ENABle <numeric_value>
[.EVENt]?
‘PRESet -
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NOTE:  The SCPI mandated IEEE-488 Common Com-
mands are also part of the SCPI command set. See 'IEEE-488
Common Commands’ at the end of this Section.

SCPI Command Tree

AppendixC showsanalternative method of illustrating the Model 295 SCPI
commands. Thisis an inverted tree with the root node along the top of the
diagram and the various branches along the bottom.

Command Message Format

The following paragraphs provide the programmer and operator with an
introduction to the general rules that must be followed when sending SCPI
messages. For an understanding beyond what is covered in this paragraph,
refer to Appendix C and the appropriate SCPI and IEEE 488.2 documents.

Note

Programming errors are recorded by the SCPI parser. The
programmer/operator must use the 'SYSTem:ERRor? query to
review these errors,

Program Message Unit

The Program Header (command or query), previously defined as a com-
plete single path to a leaf node, consists of one ormore keywords separated
by colons. It may also have a leading colon used to explicitly select the root
node as the starting point. A Program Message Unit, <PMU>, consists of a
Program Header followed (optionally) by Program Data.

Program Message

The Program Message consists of one or more <PMU>s deliminated by
semicolons and followed by a Program Message Terminator, <PMT>.

Program Message Delimiters

To piece together the Program Message, the SCPI parser expects commands
and parameters in the correct order (Table 5-1) and separated by delimiters:
colons (¢), semicolons (;), spaces (), and comma (). Use the colon to separate
keywords within a Program Header, for example,

VOLT:LEV:IMM:AMPL 5 .
Do not insert spaces between keywords and colons. Placing the optional
colon at the beginning of a Program Header ensures the parser starts from
the “root” or top level. For example, a complete <PMU> with the leading
colon is as follows:

:MODE CW

The leading colon at the beginning of any new message is unnecessary
because the Program Message Terminator (<PMT>) at the end of the
previous message resets the parser to the “root” node. The leading colon is
not shown for most messages in this section. The semicolon is used as a
Program Message Unit Separator (<PMS>). It permits multiple <PMU>s to
be linked together in a single message. The colon may follow the semicolon
to start the next <PMU> at the “root”:

SOURZ:FREQ:CW 1E4;:MODE CW



Without the colon following the semicolon, the <PMU> must start within
the same subsystem (at the same node) as the previous <PMU>:

SOUR2 :FREQ:MODE SWE;STAR 1E3;STOP 1ES
A space separates the Program Header from its Program Data, as shown.

Program Data (Parameter Values) Forms

For the Model 295 and all instruments that use SCPI, program data may be
in the form of a decimal numeric value (numeric_data), alpha characters
(character_data), Boolean data, or Arbitrary Program Block Data (block).
Examples of all four are:

FREQ 1000 {(numeric_data)
MODE TRIG (character data)
OUTP ON (Boolean_ data)
CAL 1 :DaTA <block> (block)
Notice that in all cases, a space separates the header from data. Numeric

data values for most parameters may be in the form of an integer, a fixed or
floating point value, or a special keyword as shown in the following:

integer fixed point floating point  special form character
FREQ 1000 FREQ 10.0 FREQ 1CE3 FREQ MIN

When any of the three special form decimal <numeric_value> keywords,
MINimum’, ‘MAXimum', or ‘DEFault’, are sent, the parameter being
addressed is set to a predetermined <numeric_value>. The MAXimum’
and ‘MINimum’ <numeric_values> are the upper and lower limit values of
the parameter. The ‘DEFault’ <numeric_value> is within the limits of the
parameter selected. Defaults values are printed in bold.

The Model 295 uses several character data keywords. These are shown in
Table 5-1 and Appendix C.

Boolean data expresses an enabled (‘on’ or “1") or disabled (‘off’ or ‘0°) state.

Program Messcge Terminators

The SCPI parser accepts New Line (NL), END, or NL with END as Program
Message Terminator (<pmt>). However, the END (<EOI>) is the preferred
<pmt> because it initiates an immediate transfer from the command/data
buffer to the Language Processor for parsing. The other terminators may be
delayed until the buffer fills.

Queries

Unless otherwise indicated, each header with a parameter form also has a
query form so that the current setting may be reported back. A query is
programmed by following the leaf node keyword with a question mark (7),
no space. For example, send:

SCUR:FREQ:CW?
or the reduced form:

FREQ?
to query the frequency setting. Theresponse for this queryisa floating point
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numerical value representing the frequency in Hertz. For example, if the
response is 1 kHz, the returned value is:

1.000000E+03
For queries that include parameters, the question mark and a space are

- inserted prior to the parameter; for example:

FREQ? MAX
Some commands may exist in query form only, for example:

SYSTem: ERRor?
Some queries are mandated such as *BSE?, *SRE?, and *TST?; see “IEEE
488.2 Common Commands” in this section.



SCPI COMMANDS

The Model 295 is a multi-channe] instrument. Because of this all root level
subsystems except for SYSTemacceptanumericsuffix, <n>. The MMEMory
subsystem also hasno numericsuffix at the root node, but the target channel
number <n> is required in some of its parameter values (see Table 5-1). The
numeric suffix specifies the channel number to which the program message
is addressed. The following paragraphs describes the Model 295 SCPI
program message set. Appendix C contains quick reference figure for each
of the subsystems.
Note

Keywords followed by the numeric suffix <n> operate on one of

the installed Channel cards rather than the "Instrument” level.

If you do not include a number, the SCPI parser defaults to

Channel number 1. Acceptable ARB Channel numbers for the

suffix are 1, 2, 3, or 4, If the High Voltage Option — 007 is

installed in Channel 4, the suffix for the ARB Channels ranges

from 1 to 3. The Channel number (other than 1) must be given

after thefirst root level keyword (with the numeric suffix} in each

message. It is not necessary to send the numeric suffix more than

once in a given message.

CAlibration

CAlLibration<n>
[+ALL]?
:DATA <block>
:AFCorrection <points,<freguency>,<gain>
:AMPLitude
[:GAIN] <numeric_value>
:0FFSet <numeric_value>
:AMZero <numeric_valuex
:OFFSet
{1GAIN] <POSltive | NEGative>, <numeric_value>
:OFFSet <POSitive | NEGative>,<numeric_value>
:PAZero <numeric_values>
:SCMZero <numeric_values
:STCRe
: SQRSymmetry <numeric values>
:STATe <boolean>

CaLibration<n>[:ALL]?

Sending this program message performs a DC calibration of the output
amplitude and offset voltage levels and stores the calibration data in
non-volatile memory. The numeric suffix <n> identifies a Channel
number. If the calibration is successful, use of the stored data is enabled
for correction of programmed parameter values, If the calibration is
unsuccessful for any reason, use of the stored data is disabled and
default correction factors are used.
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This query returns a value of 0 if the self-calibration is successful and a
non-zero positive integer value if not. The response value will indicate
the nature of the failure, The interpretation of the response value will
be documented in the Maintenance Manual.

Cafitbration Number Esror Code

B® 45 14 13 12 1 1 e & 7 & 5 4 3 2 1 ¢
CAllbration<n>(:ALL?) Response Formai

CaLibration<n>:DATA <block>
Sending this program message allows calibration data to be transferred
directly to and from the memory on the Channel card in the form of
Arbitrary Block Program Data. The CALibration:DATA:STORe pro-
gram message must be used if data is tobe transferred to the EEPROM.
The format of this data will be documented in the Maintenance Manual.

CALibration<n>:DATA:AFCorrection <point>,<frequency>,<gain>
Sending this program message sets the amplitude gain correction for a
specified frequency point. The value of “point” is an index into a table
of gain corrections, and it should be an integer ranging from 0 to 5.
Associated with each gain correction is the frequency at which the gain
correction was calculated. The default table is shown below:

Frequency Point
Gain
0 MHz 0 1.0
7MHz 1 1.0
13MHz 2 1.0
17 MHz 3 1.0
20 MHz 4 1.0
25 MHz 5 1.0

Internally the value of the gain parameter defaults to 1.0. Programmed
gains should not be too far from this value. The gain and frequency
parameters for points 0 and 5 should remain unchanged.

Between frequency points, linear interpolation is used to calculate the
gain correction of the amplitude. The frequency points chosen corre-
spond to the average position of the break points in the frequency
response of the elliptic filter.

CaLibration<n>:DATA:AFCorrection? <point>
Sending this query returns the contents of the amplitude correction
table for the specified point. The response is in the format:
<point>,<frequency><gain>.

CALibration<n>:DATA:AMPLitude{:GAIN] <mumeric_value> (0.0)
Sending this program message directly sets the gain of the amplitude
control DAC. This value is usually calculated by the self calibration,
and has a DEFault and MINimum value of 0.0 and a MAXimum value
of 1000. This value may also be queried.

CALibration<n>:DATA:AMPLitude:O0FFSet <mumeric_value> (2048)
Sending this program message directly sets the offset of the amplitude
control. Self calibration usually calculates this value, which has a
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DEFault value of 2048, a MINimum value of 0, and a MAXimum value
of 4095, This value is an integer and may also be queried.

CALibration<n>:DATA:AMZero <numeric.value> (2048)
Sending this program message directly sets the Amplitude Modulation
Zero DAC., The numeric value is an integer value between 0 and 4095
corresponding to the range of the 12-bit DAC. This value defaults to
2048. Self calibration usually determines this value. This value may
also be queried.

CALibration<n>:DATA:0FFSet [:GAIN] <POSitive | NEGative>,
<numeric_value> (0.0)
Sending this program message directly sets the gain of the output offset
voltage control DACs. Self calibration usually calculates this value,
which has a DEFault and MINimum value of 0.0 and a MAXimum
value of 1000, This value may also be queried.

CALibration<n>:DATA:OFFSet:0FFSet <PO8itlve | NEGatives,
<umeric_values> (2048)
Sending this program message directly sets the output offset voltage
control offset. Self calibration usually calculates this value, which has
a DEFault value of 2048, a MINimum value of 0, and a MAXimum value
of 4095. This value is an integer and may also be queried.

CALibration<n»>:DATA:PAZero <numeric_value> (2048)
Sending this program message directly sets the DAC controlling the
preamplifier zero correction. This parameter is an integer value
between 0 and 4095 which corresponds to the range of the 12-bit DAC.
This value defaults to 2048. Self calibration usually determines this
value, which may also be queried.

CALikbration<n>:DATA:SCMZero <numeric_value> (2048)
Sending this program message directly sets the DAC controlling the
Suppressed Carrier Modulation Zero. The parameter is an integer
value between 0 and 4095 corresponding to the range of the 12-bit DAC.
This value defaults to 2048, and may be queried.

CaLibration<n>:DATA:STORe :
Sending this program message causes correction data that has been
downloaded using the program messages in the CALibrate:DATA
subsystem to be stored into non-volatile memory. This should be done
only after all correction data has been finalized so as to minimize writes
to the EEPROM.

Calibration<n>:DATA:SQRSymmetry <numeric_value> (2606)
Sending this program message directly sets the correction for the DAC
controlling the high frequency square wave symmetry. The parameter
is an integer value between 0 and 4095 corresponding to therange of the
12-bit DAC. This value defaults to 2606, and may be queried.

CALibration<n>:STATe <ON | OFF>
Sending this program message enables correction of the output ampli-
tude and offset voltage levels using the calibration data stored in non-
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INITiate<n>

volatile memory. If the calibration corrections are disabled then default
corrections are used.

INITiate<n>

[:IMMediate]
s CONTHinuous <Boolean>

INITiate<n> [ IMMediate]

This program message supports the SCPI language definition, but
changes no setups within the Model 295.

TNITiate<n>:CONTinuous <ON | OFF>

MMEMory

Sending this program message selects between continuous mode of
operation and a non-continuous mode of operation. In continuous, the
selected trace or function is continuously output at the Channel <n>
Main Out, using the (default) command:

INIT<n>:CONT ON

Non-continuous modes include Triggered and Gated modes. Trig-
gered mode outputs the selected trace or function foranumber of cycles
determined by the trigger COUN once per triggering event at the
Channel <n> Main Out, using the command:

INIT<n>:CONT OFF; :TRIG:GATE OFF;:TRIG:COUN <value>
Gated mode causes the selected function or trace to be output while the
trigger source is true, and quiescent while the source is false. There are
two GATE sub-modes, as shown in the command:

INTT<n>:CONT OFF; :TRIG:GATE ON;MODE <ASYN | SYNC>

Mass Memory subsystem is active in all units, However, DISK is valid only
on units that contain the optional 3-1/2 inch disk drive. The program
messages under this subsystem allow access to the optional disk drive from
the remote interface.

MMEMozry

Rermote Operation

1CATalog? <RAM|DISK>
:COPY <source_name>, <RAM|DISK>,<dest_name>, <RAMIDISK>
:DELete <file_name>,<RAM|DISK>
:INITialize <RAM|DISK>
:LOAD
:SETup <setup_name>, <RAMiDISK>
: SEQuence <n>, <sequence_name>, <RAM|DISK>
:TRACe <h>,<trace_name:>,<RAM|DISK>
1 8TCRe
:SETup <setup_names>,<RAM|DISK>
tTRACe <n>,<trace_names>,<dest_name>, <RAM|DISK>



)

MMEMozry :CATalog? <RAM|DISK>
Sending this query returns the CATalog listing of either the Battery-
Backed RAM in the instrument, or the floppy diskette in the 3-1/2 inch
drive. Returned format is <bytes_used><bytes_free>name,size,
name,size,. ..

MMEMory : COPY <source_name>, <RAM|DISK>,

<dest_name>, <RAM|DISK>
Sending this command causes the file with the source_name (on Battery-
Backed RAM or on the floppy diskette) to be copied with the given
dest_name (to Battery-Backed RAM or to the floppy diskette). The
source_name has to be of the form <name.ext>, where ext is the three
letter extension for a disk file (.wfm, .seq, .arb, or .scf). Thedest_name does
not require the extension, butitcanbe provided. Anexample command
follows:

MMEM: COPY wavel.wfm, disk,waveZ, ram

MMEMory :DELete <file name>, <RAM|DISK>
Sending this command causes the selected file_name (on Battery-Backed
RAM or on the floppy diskette) to be deleted. As with COPY, the file
name must include an extension to uniquely identify that file.

MMEMory:INITialize <RAM|DISK>
Formats a floppy diskette, or entirely clears out the Battery-Backed
RAM. Prepares them for uses as Mass MEMory. Disk format takes
around 3 minutes; RAM initialization takes a fraction of a second.

MMEMory : LOAD: SETUp <setup_name>,<RAM|DISK>
Loads Stored Setup file name.scf from Battery-Backed RAM or the
floppy diskette into the instrument and makes it the current Setup.
Equivalent to using the IEEE-488 *RCL command, except that the
<setup_name> is a character string rather than numeric. This command
can load a setup file created by *RCL by internally supplying an "S"
prefix. Example:

*RCL 17234
is equivalent to:

MMEM: LOAD: SET S17234,RAM
MMEMory : LOAD: SEQuence «<n>,<seguence_name>, <RAM|DISK>

Loads Sequence file name.seq from Battery-Backed RAM or the floppy
diskette to Channel <n> and executes it.

MMEMory : LOAD: TRACe <n>, <trace_name>,<RAM|DISK>
Loads waveform file name.wfm from Battery-Backed RAM or the floppy
diskette (could also be name.arb from disk) into trace memory of
Channel <n>, and makes it the currently executing waveform.

MMEMory : STORe: SETup <setup,_ name>,<RAM|DISK>
Stores the instrument's current settings as a Stored Setup file name.scf to
the Battery-Backed RAM or to the floppy diskette. Equivalent to using
the IEEE-488 *SAV command, except that the <sefup_name> is a charac-
ter string rather than numeric. Example:

*SAV 32
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is equivalent to:

MMEM:STOR:SET 532, RAM

MMEMory : STORe: TRACe <>, <trace name>, <dest name>, <RAM|DISK>
Stores the waveform trace currently active on Channel <n> to wave-
form file name.wfm on the Battery-Backed RAM or on the floppy
diskette.

OUTPui<n>

QUTPuL<n>
:CLOCk
: FREQuency <numeric_value>'
:MASTer
:S0URce <INTernal | EXTernals>
[:STATe] <Boolean>
:80URce <RASTer | SYNThesizer>
[:STATe] <Boolean>
:FILTer
[:LPASS]
[:5TATe] <Boolean>
1 8ELect <ELLiptic| BESSels>
[:8TATe]} <Boolean>
: SUMBuUs
[:STATe] <Boolean>
:TRIGger
{:58TATe] <Boolean>
1S0URce <BIT | BCOMplete | LCOMplete>
OUTPut<n>:CLOCk:MASTer[ :STATe] <ON | OFF»
Sending this program message enables the clock output to the backplane.

OUTPut<n>:CLOCk:MASTer: SOURce <INTermal | EXTernals
Sending this program message selects the source of the clock output to

the backplane.
» INTernal Source from the internal frequency synthesizer.
* EXTernal Source from the CLOCK IN BNC.

OUTPut<n>:CLOCK:1FREQuency <numeric_wvalue> (le3)
Sending this program message sets up the CLOCK BNC as an output
sourcing a clock signal with the specified frequency. The output clock
frequency rangesfrom le-1to 1e8 Hz, with 1e3 as the default value. This
program message causes all other outputs to be turned off and com-
pletely reconfigures the internal state of the instrument to support this
mode of operation.

OUTPut<n>:CLOCK[:STATe] <ON | OFF>
Sending this program message enables the clock output to the BNC.

QUTPut<n>:CLOCk: SOURce <RASTer | SYNThesizer>
Selects the source of the clock output to the BNC
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RESet«n>

» RASTer Raster clock. When the trace mode is set to raster
using the program message:
TRACe:MODE RASTer
then the raster frequency can be programmed using the pro-
gram message:
[SOURce<n>: ] FREQuency : RASTer
<numeric_valuex
® SYNThesizer Direct output of frequency synthesizer. The
frequency of this signal is twice the programmed raster clock
frequency when the raster clock frequency ranges between 25
and 50 MHz. When the raster frequency is less than 25 MHz
then the synthesizer frequency is undetermined.
OUTPut<n>:FILTer[:LPASs] [:STATe] <ON | OFF>
Sending this program message enables the 20 MHz low pass filter
between the output of the waveform DAC and the pre-amplifier.

QUTPut<n>:FILTer [:LPASs] [:STATe]?
Sending this query returns a numeric value indicating the enable state
of the filter,

QUTPut<n>:FILTer[:LPASs] :SELect <ELLiptic| BESSel>
Sending this program message selects the filter type.
» BESSel Selects the Bessel filter.
» ELLiptic Selects the elliptic filter.
OUTPut<n>[:STATe] <ON | OFF>
Sending this program message controls the state of the function output relay.

QUTPut<n>:SUMBus{: STATe] <ON | OFF>
Sending this program message enables analog sum output to the
backplane.

OUTPut<n>: TRIGger [:STATe] <ON | OFF>
Sending this program message enables the trigger output to the back-
plane.

CUTPut<n>:TRIGger: SCURce <BIT | BCOMplete | LCCMpletes
Selects the trigger output source.

s BIT Selects a signal driven by the trigger
marker bit in Trace RAM.

» BCOMplete Selects the Burst Complete signal.

* LCOMplete Selects the Loop Complete signal.

OUTPut<n>:TRIGer{:5TATe] <ON | OFF>
Sending this program message connects the trigger output to the
instrument's backplane.

RESet<n>

RESet<n>
Sending this program message resets all parameters of Channel <n> to
their default state. This program message has no effect on the TRACe

Remote Cperation 5-1¢9



subsystem. Following is a list of Model 295 defaults:

Amplitude 1.0Vp
AM Mode AM
Frequency 1kHz
AM State Off
Channel Clock Independent
Clock Output Of
Clock Out Source Raster Clock
Filter Elliptic
Functon Mode Fixed
Function Shape Sine
Marker Position 0
Master Clock Source Internal
Mode Continuous
Offset 0.0 Vde
Qutput Off
Phase Shift 0.0°
Reference Source External
Sequence Trigger Edge
Sequence Trigger Advance  Automatic
Sweep Direction Up
Sweep Mode Continuous Reset
Sweep Spacing Linear
Sweep Start 1kHz
Sweep Stop 10 kHz
Sweep Time 1 second
Syne Source Zero Crossing
Sync Qutput Off
System Trigger Level TIL
System Trigger Polarity Positive
Trigger Count 1
Trigger Rate, Internal 1kHz
Trigger Source Internal
2Z-Axis Level 0
Z-Axis Polarity Positive
(SOURce<n>)
[SCURce<n>]
AM
: STATe <Boolean>
:MODE <a¥ | SCM>
:CLOCk
:CONFigure <INPut | OUTPut>
:FREQuency

[:CW | FIXed] <numeric_value>

:MANual <numeric_value>

:MODE <CW | FlXed | SwWEep>

1RASTer <numeric_values>

1STAR: <numeric_value>

:STCP <numeric_value>
1FUNCtion

{:SHAPe] <shape_hame>
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1 USER <trace name>
sMODE <FIXed | SEQuence>
: :GROup <numeric value>
i :MARKer '
:POSition
1AQFF <trace name>
:POINt <trace_name>,<point_index>
1ZAXis
1AQFF <trace name>
1 POINt <trace_name>,<point_index>
:SYNC
:S0URce <ZCRoseg | BRITs>
[:STATe! <Boolean>
:TRIGger
[:8TATe] <trace_name>,<Boolean>
;PHASe
[:ADJust] <numeric value>
:MODE «INDependent | MASTer | SLAVe>
tROSCillator
:80URce «<INTermal | EXTernal | BUS>
: SEQuence
1ADVance <AUTCmatic | TRIGgereds,<list_index>
:DWELL <numeric_value>,<list_index>
:FUNCtion <trace_names>,<list_index>

R A——

s LENGth <numeric_value>
1 TRIGger
:8ENSe <EDGE | LEVel>
:MODE <S¥YNChronous | ASYNchronouss
:SUMBuUsS
o [:8TATe] <Boolean>
:ATTenuation <numeric_value>
: SWEep
:COUNt <numeric_value>
:DIRection <UP | DOWN>

:MODE <CRESet | TRESet | HRESet | CREVerse |
TREVerse | HREVerse | MANuals>

1SPACing <LIRear | LOGarithmic>
- TTIME <pumeric_value>
' :VOLTage
{1LEVel]
T [: IMMediate]
‘ [:AMPLitude] <numeric_value>

:OFFSet <numeric_value>
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Note

The SCPI language considers SOURce to be a default program
message. However, sending SOURce with a number <n> at the
beginning of a message defines the Channel (Channel 1 is the
default),

[SOURce<n>: ]AM: STATe <ON | OFF>
Sending this program message enables or disables the amplitude
modulation input.

[SOURce<n>: JAM:MODE <AM | SCM>
Sending this programmessage selects theamplitude modulationmode.

» AMStandard amplitude modulation.
» SCMSuppressed carrier amplitude modulation.

[SOURce<n>: ]CLOCk : CONFigure <INPut | CUTPut>
Sending this program message configures the use of the CLOCK BNC.

[SOURce<n>: ] FREQuency [:CW ] <numeric_value> (1. 0e3)
Sending this program message controls the frequency of the function
output when the Trace Mode is set to CW. This message controls the
frequency of only standard waveforms: see SOURce:FUNCHon:SHAPe,
Allowable values are le-6 to 2.5¢7.

[SOURce<n>: ] FREQuency :MANual <numeric_value> (1.0e3)
Sending this program message controls the frequency of the function -
output when [SOURce:]JFREQuency:MODE SWEep and
[SOURce:]SWEep:MODE MANual are selected. Allowable range is
le-1to 2e7.

[SOURce<n>: JFREQuency :MODE <CW | SWEep>
Sending this program message controls the frequency sweep logic. I
the frequency mode isset to CW then the output frequency of astandard
function is determined by the programming of [SOURce:]FREQ-
uency[:CW]. If the frequency mode is set to SWEep then the output
frequency is swept from the start frequency to the stop frequency in the
direction and time set by the sweep sub-system program messages.

[SOURce<n>: ] FREQuency: STARt <numeric_value> (1.0e3)
Sending this program message controls the start frequency of the
function output when the frequency modeis set to SWEep. Allowable
rangeis le-1to 2e7.

[{SOURce<n>: ] FREQuency : STOP <numeric_value> (1.0e3)
Sending this program message controls the stop frequency of the
function output when the frequency mode is set to SWEep. Allowable
rangeis le-1to 2e7.

[SOURce<n>: | FREQuency :RASTer <numeric, value> (5.0e7)
Sending this program message controls the trace scan rate when the
Trace Mode is set to RASTer. This message controls the frequency of
standard waveforms: see SOURce:FUNCtion:USER. Allowable range
is le-1 to be7.

[8OURce<n>: JFUNCtion:MODE <FIXed | SEQuence>
Sending this program message controls the function sequence logic. If



the function mode is set to FIXed then the output function is
[SOURce:JFUNCton[:SHAPe]. If the function modeis set to SEQuence
then the output function is determined by the contents of the sequence
table.

[SOURce<n>: ]FUNCtion{:SHAPe] <source_shape>
Sending this program message selects the shape of the output signal.
Set the frequency of the Shape using [SOURce<n>:]FREQuency[:CW ]
<numeric_value>. For all functions except USER the Model 295 auto-
matically sets the following parameters. Youmay change these settings
after selecting the function:

TRACe :MODE CW

[SOURce: ]MARKer : SYNC: 80URce ZCRoss

QUTPut :FILter ON .
For the function: USER the Model 295 automatically sets the following
parameters:

TRACe:MODE RASTer

[SOURce: |MARKer : SYNC: SCURce BBITs

QUTPut :FILTer OFF
The following function shapes are available:
¢ DCAn unvarying signal with respect to time,

» HFSQuare High frequency square wave. This square wave
has faster rise and fall times than the standard square wave. Iis

maximum frequency is 25 MHz.

¢ NHSine Negative haversine.
* NRAMp Negative ramp.

= PHSine Positive haversine.
 PRAMp Positive ramp.

¢ PRNoise Periodic random noise.
* SINusoid A sinusoidal signal.

® SQUare A square wave signal.
» TRIangle A triangle wave signal,

» USERSelects the user defined function specified by the
SOURce:FUNCton:USER program message. Selecting a user
function automatically switches the method of waveform gen-
eration to raster scan.
[SOURce<n>: ]FUNCtion:USER <trace_name>
Sending this program message selects one of the user functions defined
under the TRACe subsystem. The user function will be output only if
USER is selected by the [SOURce:JFUNCtion[:SHAPe] program mes-
sage. Set the sample clock using [SOURce<n>:]FREQuency:RASTer
<numeric_value>.

[80URce: ]GROup <numeric_value> {0}
Sending this program message allows commands sent to Arb Channel
1 to drive multiple Arb channel Cards. Using this program message
causes commands sent to channel 1 to act as if they were sent to all
grouped channels simultaneously. The <numeric_value> is the Group
Code integer in the range of 0 to 7 which specifies the channels for each

group.

Remote Operation 5-23



5-24 Remote Operation

Group Code -  Channels
1
1,2
1,3
1,23
1,4
1,2,4
1,34
1,2,3,4
[ SOURce<n>: ]MARKer: POSition:AOFF <trace_name>

Sending this program message sets all POSITION marker bits to the
inactive state. There is no query form for this program message.

IO U G2 B el OO

[ SOURce<n>: JMARKer : POSition: POINL <trace name>, <point_index>
Sending this program message sets the POSITION marker at the
specified point within the specified trace to the active state. Thereisno
query form for this program message. “Point index” isan integer value,

[SOURce<n>: ]MARKer: SYNC{ :5STATe] <ON | OFF>
Sending this program message enables the SYNC marker output. This
program message will be accepted but will not perform any function
since there is no way to disable this output.

[ SOURce<n>: IMARKer: SYNC: S8OURce <ZCRoss | BBITs>
Sending this program message selects the method used to generate the
SYNC marker output.

» ZCROssSelects the output of a comparator. The comparator
output is high if the output signal amplitude is above 0 volts
and low if the output signal amplitude is below 0 volts.

* BBITsMarker signal is driven from a bit in Trace RAM. The
bitis set so the marker is active for the first several points of the
trace. '

I SOURce<n>: IMARKer : TRIGger [:STATe] <trace_name>,<ON | OFF>
The Trigger Marker is aninternal signal generated to condition selected
trigger outputs. The trigger outpuis are selected under the
OUTPut : TRIGger sub-system. This command selects which trace(s)
will generate Trigger Markers, and thus trigger outputs.

[SOURce<n>: |MARKer: ZAXis 1 AQFF <trace_name>
Sending this program message sets all ZAXIS markerbits to theinactive
state. There is no query form for this program message.

[SOURce<n>: | MARKer : ZAXis: POINt <trace name>, <point_index>
Sending this program message sets the ZAXIS marker at the specified
point within the specified trace to the active state. There is no query
form for this program message. “Point index” is an integer value.

{SOURce<n>: ] PHASe [ : ADJust] <numeric_value> (0.0}
Sending this program message controls the phase of the output relative
to the current phase. The parameter has units of degrees. The Phase
value ranges from -180 to +180, with 0 as the default value.

[SOURce<n>: } PHASe :MODE <INDependent | MASTer | SLAVe>
Sending this program message controls the use of the phase reference
signals on the backplane. In order for two or more channels to be phase



locked they must have waveform traces of the same size running at the
same frequency. All channels mustsource the reference oscillator from
the backplane. This is done by using the program message:

[SOURce<n>: JROSCillator: SOURce BUS
The master charmel must have its clock output to the backplane en-
abled. This is done by using the program message:

QUTPut<n>:CLOCk :MASTer [ : STATe] ON
The PHASe MODE parameters for Channel <n> are defined as:

» INDependentThe phase reference signals on the backplane
are not used by Channel <n>.

» MASTerChannel <n> outputs its phase reference signals to
the backplane tobe used by slave channels as a phase reference.
» SLAVeChannel <n> uses the phase reference signals on the
backplane from the master channel as a phase reference.

[SOURce<n>: ]ROSCillator:SOURce <INTernal |EXTernal |BUS>
Sending this program message selects the source of the reference
oscillator.

o INTernalSelects the output of an internal frequency synthe-
sizer,
¢ BUSSelects the clock signal from the backplane.
» EXTernalSelects the input signal from the CLOCK IN/OUT
BNC. This BNC must be configured as an input using the
program message:
[SOURce: 1CLOCk: CONFiguration INPut
[ SOURce<n>: ] SEQuence::AlVance <AUTOmatic|TRIGgered>,<index>

Sending this program message select the conditions which causes a
sequence to advance to the next waveform segment.

» AUTOmaticAutomatically advances to the next segment in
the sequence after the repeat count.

» TRIGgeredWaits for a trigger “event” after the repeat count
before advancing to the next segment in the sequence.

[SOURce<n>: ] SEQuence:FUNCtion <trace_name>,<index>
Sending this program message defines a list of user-defined waveforms
which are to be sequenced through when the function is set to SE-
QUENCE. The “index” value sequentially points to each waveform
segment in the sequence, from 0 up to a maximum of 3. “0” is the first
segment.

[SOURce<n>:]SEQuence:DWELL <numeric_value>(1),<index>
Sending this program message defines the number of times to repeat
each one of the waveform segments in the sequence. There is a one-to-
one correspondence between waveform segments in the function list
and repeat counts in the dwell list. The ‘DEFault’ value is 1, and the
‘MAXimum’ value is 65,535. “Index” is the segment index, ranging
from 0 to 3, with “0” being the first segment. Sending a dwell of “0”
repeats the Arb waveform until the unit receives an advance trigger.
When dwell = 0, SEQuence:TRIGger must be set to triggered.

[SOURce<n>; ] SEQuence: LENGth <numeric_value> (2)
Sending this program message defines the number of waveform seg-
ments the sequence and the maximum “index” value for the other
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Sequence commands. The ‘MINimum’ and ‘DEFault’ values are 2 and
the MAXimum' value is 4.

[SOURce<n>: ] SEQuence: TRIGger: SENSe <EDGE | LEVel>
Sending this program message defines the active portion of the trigger
signal. The trigger “event” advances the sequence from one waveform
segment to the next if the ADVance condition is set to TRIGgered.

 EDGETherising edge of the trigger signal initiates the trigger
event.
s LEVelThe trigger event is true as long as the trigger level is
held true.
[SOURce<n>: ] SEQuence: TRIGger : MODE <SYNChronous |
ASYNchronous>
Sending this program message defines the transition mode from the
current waveform segment to the next waveform segment in the
sequence after receiving a trigger “event”. Valid if the ADVance
conditon is set to TRIGgered.

» SYNChronousWait until the end point of the current wave-
form segment before selecting the next segment in the se-
quence.

» ASYNchronousimmediately selects the next waveform seg-
ment in the sequence.

[SOURce<n>: ] SWEep:COUNt <numeric_value> (1)
Sending this program message determines the number of sweeps
which are enabled by a single trigger event. The SWEep MODE must
benon-continuous. ‘MINimum’ and ‘DEFault’ valuesare 1, MAXimum'
value is 1,000,000.

[SOURce<n>: ] SWEep:DIRection <UP [ DOWN>
Sending this program message controls the sweep direction. If UP is
selected the sweep is performed in ascending order from STAR! to
STOP. If DOWN is selected the output frequency is swept from STOP
to STARL

[SOURce<n>: ] SWEep:MCDE <CRESet | TRESet | HRESet |
CREVerse | TREVerse | HREVerse | MANual>
Sending this program message sets the mode of the sweep. The sweep
modes have the following characteristics:

o CRESet Sweeps from the start frequency to the stop fre-
quency and then returns to the start frequency ina continuous
loop.

e TRESet Waits for a trigger and then sweeps from the start
frequency to the stop frequency and then resets to the start
frequency.

» HRESet Waits for a trigger and then sweeps from the start
frequency to the stop frequency and then waits for another
trigger before returning to the start frequency.

e CREVerse Sweeps from the start frequency to the stop fre-
quency and then sweeps back to the start frequency in a
continuous loop.

» TREVerseWaits for a trigger and then sweeps from the start
frequency to the stop frequency and then sweeps back to the
start frequency.
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* HREVerseWaits for a trigger and then sweeps from the start
frequency to the stop frequency and then waits for another
trigger before sweeping back to the start frequency.

* MANual Uses the frequency set by the [SOURce<n>:]
FREQuency:MANual program message if itis within therange
of frequencies setby the [SOURce<r>:JFREQuency:STARt and
[SOURce<n>:]FREQuency:STOP program messages.

[SOURce<n>: ] SWEep: TIME <numeric_value> (1.0)
Sending this program message sets the duration of the sweep in
seconds. The sweep time may range from 30 ms to 1000s.

[SOURce<n>: ] SWEep: SPACing <LINear | LOGarithmics>
Sending this program message determines the frequency verses time
characteristics of the sweep.,

» LINearOutputfrequencyisswept linearlybetweenthe STARt
and STOP frequencies.
¢ LOGarithmic Output frequency is swept on a logarithmic
curve fitted between the STARt and STOP frequencies. The
objective of the logarithmic sweep is to spend equal amounts of
time within each decade of frequency.
[SOURce<n:>: ] SUMBUg [ ; STATe] <ON | OFF»>
Sending this program message enables the analog sum input from the
backplane.

[SCURce<n>: | SUMBus :ATTenuation <numeric_value> (0)
Sending this program message controls the level of attenuation in the
path of the analog sum input from the backplane. This program
message accepts an integer value in the range 0 to 42 and rounds the
value down to one of the following attenuation levels: 0 dB (+1), 6 dB
(+2), 12 dB (+4), 18 dB (+8), 24 dB (+16), 30 dB (+32), 36 dB (+64), 42 dB
(+128). :

[S0URce<n>; ]VOLTage [ LEVel] [ : IMMediate] :OFFSet
<pumeric_value> (0.0)
Sending this program message controls the level of the output offset
voltage. ‘MINimum’ offset is -7.5 Vd¢, MAXimum'’ offset is +7.5 Vdc.

[80OURce<ns: | VOLTage{:LEVel] [ :IMMediate] [:AMPLitude]
' <numeric.value> (1.0)
Sending this program message sets the absolute value of the maximum
amplitude voltage. The amplitude voltage is at maximum when the
selected trace point is at its minimum or maximum value. The value of
a point in trace memory affects the output amplitude in the manner
shown in the following diagram.
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5-28 Remote Operation

Cutput

veiue amplitude
e +amplitude
codhp— - — - e timp] [tude/2
800h Oveolts
400h ~amplitude/2
wgmp!itude

vo1h
Each point in Trace Memory contains a value in the range 000h (0) to FFFh
(4095). As Trace Memory is scanned these values are converted to analog
voltages for output. The Arb Channel is calibrated so that the value 800h
corresponds to 0 volts amplitude and the values 001h and FFFh corre-
sponds to the negative and positive full scale amplitude voltages.

Because of the way in which the Arb Channel is calibrated, the point
value 000h will generate an output voltage slightly more negative than
the programmed amplitude. Limit your point values to therange 001h
to FFFh if you want trace amplitudes to be symmetrical about 0 volts.

All internally generated traces of a cyclical nature (SINusoid, SQUare,
TRIangle, ... efc.) are generated such that their most negative point has
avalue of 001h and their most positive pointhasa value of FFFh. This
makes their amplitude voltages symmetrical about 0 volts and the
absolute value of their peak voltages equal to the programmed ampli-
tude. The ‘MINimum’ amplitude is 0.0 Vpk, the ‘MAXimum’ ampli-
tudeis 7.5 Vpk.

SYSTenm

:CHECksum?

:ERRoOr?

:DATE <vyear>,<month>,<day>
:KEY <numeric value>

:REFerence

:80URce <INTernal | EXTernals>
TEST?
:TIME <hours>,<minutes>,<second>
:TRIGger

[:IMMediate]
:LEVel <numeric_value>
:POLarity <PO8itive | NEGative>
:TTL

:VERsion?

1ZAXis
:LEVel <numeric values
:POLarity <POSitive | NEGative>



s

S5YSTem: CHECksum?
Sending this query returns the checksum of the ROM on the CPU card. The
checksumiscomputed by sumemning thevaluesofeverybyteintoa 16-bitvalue.
The Model 295 returns the checksum as a four character hexadecimal value.

_ SYySTem: ERRoxr?
A Sending this query returns the next message from the system error queue.
| SYSTem:DATE
Used to set or query the system's date using the following format:
<yyyy><mm><dd>
At each power-on, the date is set to January 1, 1992

SYSTem:KEY <numeric value>
Sending this program message remotely simulates the pressing of a
front panel key. The numeric value is a decimal value representing a

front panel key.
Front Panel Key Numeric Value
i SELECT 9
LCD/SCOPE 134
o MENU 12
SOFTKEY 1 1
3 SOFT KEY 2 2
i SOFT KEY 3 3
SOFT KEY 4 4
SOFT KEY 5 5
SOFT KEY 6 ]
TRIGGER 133
SEQUENCE : 135
o INSTRUMENT 136
? UTILITY 137
WAVEFORM 138
CHANNEL 139
MANUAL TRIGGER 140
up 9¢
RIGHT 62
LEFT 60
DOWN 33
BACKSPACE 8
o CLEAR 27
ENTER 13
0 48
1 49
2 50
3 51
4 52
5 53
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TEST<n>

Remote Operation
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Front Panel Key Numeric Value
7 _ B3
8 56
g 57
PLUS 43
MINUS 45
MULTIPLY 42
DIVIDE 47
PERIOD/POINT 46
COMMA 44
LEFT PARENTHESIS 40
RIGHT PARENTHESIS 41
EXPONENT 1

SYSTem:REFerence: SOURce <INTermal | EXTernal>
Sending this program message elects the source of the system reference clock.

o INTernal Selects the on board 10 MHz TCXO.
* EXTernal Selects the signal at the CLOCKINBNC.
8sY8Tem: TIME

Used to set or query the system’s time using the following format:
<hh>,<mm>,<ss>

where <hh> ranges from 00 to 23 (a 24 hour time clock). Time is set to
00:00:00 at each power-on.

8YSTem: TRIGger[:IMMediate]
Sending this programmessage pulses thesystem trigger line onthebackplane.
SYSTem:TRIGger:LEVel <numeric_value> (2.0)

Sending this program message sets the system trigger threshold to a
value between 0 and 10 volts. '

5YSTem: TRIGger : TIL
Sending this program message sets the trigger level toa value appropri-
ate for TTL level signals ( 2.0 volts).

SYSTem:ZAXig:LEVel <numeric _value> (0) ,
Sending this program message sets the outputlevel of the z-axis marker
by programming the z-axis level control DAC. The DAC accepts
integer values between 0 and 255.

SYSTem:ZAXis:POLarity <POSitive | NEGative>
Sending this program message sets the polarity of the z-axis marker.
The z-axis marker enables the z-axis output.

TEST<n>
[tALLI?
;:RAM?
TEST<n>{ 1ALL]? .

Sending this query performs a test on the Channel hardware. A resul
of zero is returned if the test passed. A non-zero resultisreturned if the



test failed. Interpretation of the result code will indicate the nature of
the error. The format of the 16-bit result code is shown below:

Teat Numbsr Error Codia

Bt 15 14 8 12 41 10 9 & + & & 4 3 2 1 O

TEST<n>(:ALL?} Response Format

The upper 8-bits of the result code contain the sub-test number in which
a failure was detected. The lower 8-bits contain a bit-weighted error
code that indicate the exact cause of the failure. The sub-tests and the
meaning of their error code are documented in the Maintenance Manual.

TEST<n>: RAM?

Sending this query performs a destructive test of the Trace RAM. A
resultof zero is returned if the test passed. A non-zeroresultisreturned
if the test failed. Interpretation of the 16-bitresult code willindicate the
nature of the error. Bits 15 and 14 encode the sub-testnumber on which
the first failure was detected. The interpretation of the rest of the bits
in the response depends on the sub-test, and is documented in the
Maintenance Manual.

Tast
Number

Bty 44 13 12 11 10 9 8 7 & 5 4 3 2 1 0
Trace Memory Test Response Formaf

TRACe<n>
TRACe<n>
+ADDRess?
:CATalog?

:DEFine <trace names>, {<numeric _value> | <trace_name>)
[:DATA] <trace_name>, (<block> | <trace_ names>)

:LINE <trace_name>,<point_indexl>,<point_valuels,
<point_index2>,<point_valuel>

:POINt <trace_name>, <point_index>,<point_value>
:DELete
[:NAME! <trace_name>
:ALL
:DIRectory?
:FREE?
: LCONtiguous
:LIMits <trace_name>,<start_index>,<stop_index>
:MODE <CW | RASTer»
:POINts <trace_name>,<numeric_value>
;:REName <trace_name>,<trace_name>
:SELect <trace name>

TRACe<n>:DEFine <trace name>, (anmeric valuex|<trace name>)

Sending this program message creates a new trace with the name specified by
the first parameter. The second parameter may be a numeric value indicating
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the size of the new trace or the name of another trace. If the second parameter
is the name of a trace, the new trace s created as an exact duplicate (except for
its name) of the specified trace.

TRACe<n> [ :DATA] <trace_name>, (<block> | <trace_name>)
Sending this program message initializes the contents of the trace
whose name is specified by the first parameter. The second parameter
may be binary data in Definite Length Arbitrary Block Data** format,
the name of a Standard Function, or the name of another trace. This
program message only operates on the portion of the trace set by the
trace limits. If the second parameter is a trace or Function name, that
function is mapped to fill the first parameter trace name. If the second
parameter is a trace and it has more points than the destination trace,
points are discarded during the copy in a fashion that preserves the
wave shape as much as possible.

TRACe<n>{:DATA]? <trace name>
Sending this query returns the contents of the trace whose name is
specified by the first parameter in Definite Length Arbitrary Block
Data** format. Only the data contained in the portion of the trace set
by the trace limits is returned.

** See “High Speed Binary Data Transfer” at the end of this
Section for more information on the Definite Length Arbitrary
Block Data format,

TRACe<n>[:DATA] : LINE <trace_name>,<point_indexl>,

<point_valuel>, <point_index2>,<point_value2>
Sending this program message draws a line segment within the bound-
aries of the trace whose name is specified by <trace_name>.
<point_index1>istheintegerindexof thestartpointand <point_valuel>
is its decimal value. <point_index2> is the index of the end point and
<point_value2> is its value. A line is drawn connecting the start point
and end point. The first point index in a trace is zero. Point values can
range from 0 to 4095,

TRACe<n>:DATA:POINt <trace_name>, <point_index>,
<point_value>
Sending this program messagesets the pointspecified by <point_index>
in the trace specified by <trace_name> to the value specified by
<point_value>. The point index is an integer ranging from 0 (the first
point) to the trace size minus one. The point valueis an integer ranging
from 0 to 4095.

TRACe<n>:DATA: POINL? <trace_name>,<point_index>
Sending this query returns the value of the point specified by
<point_index> in the trace specified by <trace_name>. The pointindex
is an integer ranging from 0 (the first point) to the trace size minus one.
The point value is an integer ranging from 0 to 4095.

TRACe<n>:LIMits <trace_name>, <start_index>,
<stop_index>
Sending this program message sets the playback limits of the trace
whose name is specified by <trace_name>. Thesecond parameter isthe
index of the start point and the third parameter is the index of the end
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point. The value of the end point must be greater than the value of the
start point plus eight. Both points must be within the trace boundaries.
Trace boundaries range from 0 to size -1.

TRACe<n>;LIMits? <trace_name>
Sending this query returns the playback limits of the trace whose name
is specified by <trace_name> in the following format:

<start_index>, <«stop_index>

TRACe<n>:MODE <CW | RASTer>
Sending this program message sets the trace playback mode. If CW is
selected, a fixed 50 MHz scan rate is used and phase accumulation is
used for frequency control. Frequency is controlled using the
:FREQuency[:CW] program message. CW stands for Continuous Wave
and implies the signal being played back is phase continuous like a sine
: wave, CW mode is useful primarily for playing back standard func-
tions like sinusoid, triangle and square. Because of the fixed scan rate
: the 20 MHz filter can be turned on toremove the 50MHz sampling noise

and thus generate spectrally pure functions.

oy If RASTer is selected the scan rate can be adjusted by the selected

‘? reference oscillator. The raster scan frequency is controlled by the
:FREQuency:RASTer program message. Raster mode would be used to
play back arbitrary waveforms which typically define a complex pat-
tern of amplitude verses time. The user may not want to use the filter
in this mode because they may be generating stair step or pulse patterns
that are meant to have sharp edges.

TRACe<n>:POINts <trace_name>,<numeric_value>
Sending this program message resizes the trace whose name is speci-
fied by <trace_name>. The new size is specified by the second integer
parameter.

TRACe<n>:POINLs? <trace name>
Sending this query returns the size of the specified trace.

TRACe<n>:DELete[:NAME] <trace_name>
Sending this program message deletes the specified trace.

TRACe<n>:DELete:ALL
Sending this program message deletes all traces.

TRACe<n>:CATalog?
Sending this query returns a string containing the names of all defined
traces. Trace names are separated by commas. :

TRACe<n>: DIRectory?
Sending this query returns a string containing the names, sizes and
limits of all defined traces. The format of the response is as shown
below:

namel, sizel, startl, stopl;name2,size2, startl,
stop2; ... , stopn
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TRACe<n>:FREE?
Sending this query returns the number of frace memory points in use
and the number of trace memory points available. The format of the
response is as follows:

<points_svailable>,<points_in use>

TRACe<n>: FREE: LCONTiguous?
Sending this query returns the largest contiguous free memory space.
That is the largest waveform size which can be defined. This cannever
be larger than 131072.

<numeric value>

TRACe<n>:SELect <tirace name>
Sending this program message selects one of the defined traces stored
in memory.

TRIGger<n>

TRIGger<n>
{COUNt <numeric_value>
:GATE
{:STATe] <Boolean>
[:IMMediate]
:POLarity <POSitive | NEGative>
tS0URce

[:STARt] <INTarnal | BUS | EXTernal | MASTer |
) INPut0 | INPutl | INPut2>

:ADVance <INTernal | BUS | EXTernal | MASTer |
INPutl | INPutl | INPut2»

TIMer <umeric_value>

TRIGger<n>:COUNt <numeric_value> (1)
This program message sets the number of times to cycle through a trace
after a trigger is received. The COUNtvalueranges from1t0 1,048,575
for waveforms and 1 to 524,288 for sequences.

TRIGger<n>:GATE[:STATe] <ON | OFF»>
This program message selects a gated mode of operation.

TRIGger<n>[: IMMediate]
This program message immediately triggers the instrument, indepen-
dently of which trigger source was selected.

TRIGger<n>:POLarity <POSitive | NEGativex
This program message selects the active trigger level.

TRIGger<n>:SOURce[:STARt] <INTernal | BUS | EXTernal |
MASTer | INut{ | INPutl | INPut 2>
Sending this program message selects the source of the start trigger
signal. The start trigger signal initiates activity when the instrument is
in a triggered mode of operation.

Remote Operation



DISPLAY

= BUSSelects the interface dependent trigger signal such as
GET for an IEEE 488.1 interface or Trigger for a VXIbus Mes-
sage Based Device interface. The IEEE 488.2 *TRG common
program message also satisfies the requirement for this trigger
source.
# EXTernal  Selects an external signal jack as the trigger source,
o INTernalSelects an instrument dependent internal signal as
the trigger source.
‘© MASTer Selects the MASTER trigger signal from the
backplane,
» INPutOFor Channel 1 this selects the trigger output of Chan-
nel 2. For all other channels this selects the trigger output from
the previous channel.
» INPut1For Channel 1 this selects the trigger output of Chan-
nel 3,
¢ INPut2For Channel 1 this selects the trigger output of Chan-
nel 4 (do not use with Option 007).
TRIGger<n>: SOURce:ADVance <INTernal | BUS | EXTernal |
MASTer | INPut0 ! INPutl | INPut 2>
Sending this program message selects the source of the advance trigger
signal. The advance trigger signal initiates activity when the instru-
ment is in a triggered mode of operation. The source selection defini-
tions are the same as for the start trigger.

TRIGger<n>:TIMer <numeric_value> (le-3}
Sending this program message sets the period of an internal periodic
signal source. The timer signal acts as a trigger when it is the selected
trigger source. It ranges from 2e-7 to 1e4 seconds with 2e-7 resolution.

DISPlay
¢ TEXT <string>
:CLEar
:UPDate

DISPlay:TEXT <string>

This command allows you to send a message fo the model 295 display to
provide information or an operator prompt. The message contained in the
<string> charactersis displayed in a dialog box. The message may be multi-
line; you select line breaks with the backslash (\) character, The message
can have a maximum of 7 lines of 36 characters each. Excess lines and
characters on a line are discarded. Characters can be any standard ASCII
value from “32” (space) to “125” (}). The message dialog remains on the
display until cleared with the DISPlay; TEXT:CLEar message. Ifanew TEXT
command is sent while a previous one is still being displayed, the original
TEXT box is automatically removed before the new one is displayed.

DISPlay;:TEXT:CLEar
This command removes the message dialog box created by the DISPlay:
TEXT <string> command.

DIigPlay:UPDate
This command causes the model 295 front panel display to be redrawn,
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HVOLTAGE<N>

5-3¢ Remofe Operafion

using the last current set of commands executed to determine which
information should be displayed. Under normal remote operation, the
display is not updated when the remote interface is “busy”, and it may lag
behind the current instrument setup.

HvOLtage<n>
: OUTZPuL
[:89TATe] <Booleans>
: CINPut
[:8TATe] <Boolean>
:SUM <Boolean>,<Boolean>,<Boolean>
[:LEVel]
[:IMMediate]
[:AMPLitudel <rumeric_value>
:RESet
:VERSion?

HVOLtage<n>:0UTPut [ : STATe] <ON | 1 | OFF | 0>

If the High Voltage Option - 007 is installed in Channel 4 of the 295 (see
AppendixG), this command turns on the High Voltage Output correspond-
ing to standard ARB Channel <n>. If the Option is not installed, an error
message is generated. The value <n>ranges from “1” t0 “3%, with a default
of “1” if no numeric suffix is given. This value selects and enables output
HAII if <n> equals lllll’ IIB” if m) equals 412”’ and ﬂ'c” if <r1> equals 113”. me
normal summing path will put the output of ARB Channel 1 on High
Voltage OUT A (and “2” to “B” and “3” to “C") when these input paths are
enabled with the HVOLtage<n>:CINPut[:5TATe] command. However,
the inputs are also a matrix including the other ARB Channels and an
external summing input, so it is not a simple one-for-one mapping (see
Appendix G for more information).

HVOLtage<n>:CINPut [:STATe] <ON | 1 | OFF | 0>

If the High Voltage Option - 007 is installed in Channel 4 of the 295 (see
Appendix G), this command enables the High Voltage Input corresponding
to standard ARB Channel <n>. If the Option is not installed, an error
message is generated. The value <n>ranges from “1” to “3”, witha default
of “1” if no numeric suffix is given. This value enables the output of ARB
Channel 1 to pass to High Voltage input “A” if <n> equals “1”, Charnel 2
to “B” if <n> equals “2”, and Channel 3 to “C” if <n> equals “3”. Thisis the
normal one-for-one mapping of ARB Channels through the High Voltage
outputs. A more complexsumming arrangement may be defined using the
following HVOLtage<n>:SUM command.

HVOLtage<n>:SUM <ON|1|OFF|0>,<ON|1| OFF|0>,<ON|1|OFFi0>

This command may be used in addition to the two previous command to
sum other sources along with the one-for-one mapping of ARB Channels to
High Voltageoutputs. Each High Voltagesection, A through C, hasa matrix
ofinputs available. The “normal” selection is the straight-through mapping
of ARB Channel to High Voltage output, and that selection provides



STATUS

controllable pre-attenuation and amplification (using the following com-
mand) to set the outputtoaknownamplitudelevel. However, the other two
ARB channels (if enabled by HVOLtage<n>:CINPut) and the external sum
inputalsoappear in the input matrix and may be selected tobe summed into
the output. This command selects which inputs in the matrix are selected.
The first ON/OFF selection controls the state of the external summing
input, the second the Jower Channel number of the two “alternate” ARB
Channels, and the third the higher Channel number. Each time an ARB
Channel is used in a High Voltage output, either “straight-through” or
“summed in”, its contribution to the output signalis equal to the amplitude
level set for it in the following command. When an external sum in signal
is selected to appear in a High Voltage output, its contribution to the
composite signal is determined by a fixed gain of 10.
HVOLtage<n>[:LEVell [:IMMediatel [ : AMPLitude]

: <numeric_value> (10)
Any ARB Channel input, Channel 1 through 3, enabled by the
HVOLtage<n>:CINPut command is a summing term in all three High
Voltage sections. The amplitude level of a given CHAN1 through CHAN3
term is set by this command. The amplitude level is programmable from
10 Vp-p to 80 Vp-p into 25002. When summing signals, the sum of all
selected signal amplitudes should not exceed 80 Vp-p.

HVOLTage<n>:RESet

Sending this command resets all high voltage channels on the high voltage
module to its power-on or default state (10 Vp-p output level, summing off,
inputs disconnected, and all outputs off).

HVOLTage<n>:VERSion?
Sending this query returns a string containing the identification, version,
and checksum of the high voltage ROM.

STATus

:OPERaticn
:CONDition?
1ENABle <NRE>
[:EVENt]?

:PRESet

:QUEStionable
sCONDition?
:ENABle <NRf>
[:EVENt]?

STATus :OPERation:CONDition?

Returns the contents of the Operation Condition Register, The Model 295
supports this query, but will only return the value “0”, indicating opera-
tional condition.

STATus:0PERation:ENABle <NRf>
Sets the enable mask of the Operation Event Register, which allows true
conditions to be reported in the summary bit. The Mode] 295 supports the
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command by saving the mask value and by not generating an error,
although the Status registers do not exist.

The <NRf> notation indicates that SCPI's <numeric_value> format is not
used in this case. Refer to the IEE488.2 <DECIMAL NUMERIC PROGRAM
DATA>, flexible Numeric Representation for more information.

The “STATus:OPERation:ENABle?” query returns the enable mask of the
Operation Event Register. The Model 295 returns the value sent previously
with the command above using the <NR1> format.

STATus :OPERation{ :EVENt?]

Returns the contents of the Operation Event Register. The Model 295
supports this query, but will only return the value “0”, indicating opera-
tional condition.

STATus : PRESet
Sets the enable registers to all 1s. The Model 295 accepts the command
without performing any action.

STATus : QUEStionable:CONDition?

Returns the contents of the Questionable Condition Register. TheModel 295
supports this query, but will only return the value “0”, indicating opera-
tional condition.

STATus :QUEStionable:ENABle <NRf>

Sets the enable mask of the Questionable Event Register, which allows true
conditions tobe reported in the summary bit. The Model 295 supports the
command by saving the mask value and by not generating an error,
although the Status registers do not exist.

The <NRf> notation indicates that SCPI’s <numeric_value> format is not
used in this case. Refer to the JEE488.2 <DECIMAL NUMERIC PROGRAM
DATA>, flexible Numeric Representation for more information.

The “STATus:QUEStionable:ENABle ?” query returns the enable mask of
the Questionable Event Register. The Model 295 returns the value sent
previously with the command above using the <NR1> format.

STATus:QUEStionable[: EVENL?]

Returns the contents of the Questionable Event Register. The Model 295
supports this query, but will only return the value “0”, indicating opera-
tional condition.

IEEE 488.2 COMMON COMMANDS

5-38 Rernote Operation

*CAL?Causesanautocalibration tobe performed and returnsa value
of 0 if the calibration was successful. A non-zero response value

CHe OHS | CH2 | CMt | SYST

FAIL | FAE | FAL | FAIL | FARL

Bt 4 4 13 12 11 1w ¢ 8 7 6 & 4 8 2z 1 O
*CAL? Response Formait

*CL.SThe Clear Status command clears status data structures and
forces the device to the Operation Complete Keyword Idle state,

*ESE <value> The Standard Events Status Enable command sefs the
Standard Events Registerbit. Therunericvalueisentered asadecimal
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value between 0 and 255.

*ESE?The Standard Events Status Enable Status query allows you to
read the current contents of the Standard Event Status Enable Regis-
ter. The device refurns a value between 0 and 255,

*ESR?The Standard EventStatus Registerquery allowsyoutoread the
current contents of the Standard Event Status Register. Reading this
register clears it.

*IDN?The Identification query returns the following information:
Manufacturer, Model, Serial umber, and Frmware level,
*OPCThe Operation Complete command causes the device to gener-
ate the operation complete message in the Standard Event Status
Register when all pending select device operations havebeen finished.
*OPC?The Operation Complete query places an ASCII character 1
into the devise's Output Queue after finishing all pending selected
device operations.
*RCL<value>The Recall command causes the instrument setup state
to go to the setup last stored with *SAV <value> or with
MMEMSTORSET <value>, where <value> is the Stored Setting
number from 0 to 32,767. The file name used is “Srnnnn”, where
“nnnnn” is the 5-ligit string corresponding to <value>.

*RSTPlaces theinstrumentinits power-on-resetstate. Alloutputsare
turned offand all parameters arereturned to their default values, This
command does not affect the TRACe sub-system.

*SAVThe Save command stores the current instrument setup state as
a Stored Setting, where <value> is the Stored Setting number from 0
t032,767. Thissetup canbe restored to the instrument with the *RCL
<value> or with MMEM:LOAD:SET <“Snnnnn”>.  The file name
created is “Snnnnn”, where “nnnnn” is the 5-digit string correspond-
ing to <value>.

*SRE <value>The Service Request Enable command sets the Service
Request Enable Register bits. The numeric value is entered as a
decimal value between 0 and 255. The integer value is expressed in
base 2 (binary). Bit 6 indicates an enabled condition.
*SRE?The Service Request Enable query allows you to read the
current contents of the Service Request Enable Register. The device
returns a value between 0 and 63 or 128 and 191.

*STB?The Read Status Byte query allows you to read the statusbyte
and Master Summary Status bit. The device returms a numeric value
between 0 and 255.

*TRGIf the instrument is in a TRIGgered mode of operation and the
trigger source is set to BUS, this will initiate the triggered operation.
*TST?Causes a device specific self test to be performed and retums a
16-bitinteger value asaresponse. The value of the response isOif the
test passed. A non-zero response value indicates the test failed. The
format of the response is shown below:

CH4 | CM3 | CH2 | CHY | BYST
FAL | FAL | FAL § FAIL | FAL

15
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B 12 1 1 9 8 7 €& 5 4 3 2 1 0
*1ST? Response Format

The response contains a bit weighted error code that indicates on

which boards failures were detected. A more detailed failure codeis

returned by the TEST<n>{:ALL}? query described above.
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*WAIThe Wait-to-Continue command prevents the device from ex-
ecuting any further commands or queries until the No-Operation-
Pending flag is TRUE.

HIGH SPEED BINARY WAVEFORM TRANSFER

5-40 Remotfe Operation

The model 295 SCPI command TRACe<n>[:DATA] <trace_name>,<block>
is used to download user-defined Waveforms from the remote controller to
the ARB. Likewise, the query form TRACe<n>[:DATA]? <trace_name> is
used to upload the waveform databack up to the controller. Inboth of these
cases, the data block is transferred using the IEEE-488.2 Definite Length
Arbitrary Block Data format (see the figure below). This format for block
data transfer makes it possible to rapidly move the large amount of data
required for arbitrary waveforms.

Definits Length Arbitrary Block Data Format

_.@_, nON-ZOro ASCHdigit j highbyte | | lowbyle }

ASCHdiglt 4 7 (binary) {binary)
N VAN /7 AN rd
N N '
nurmber of byte count: 2 bytes per point
digits in byte count ax "”i“ﬁ'” of (see format baiow)
poln

4— highbyte —p <4~ kwbytsp
87864321 87654321
M5B L5B
N\, /7

N
esch point s 12-bit binary vaiun
{0 1o 4096 decimal)

To send a block of waveform data, send an ASCI “#” ($23), then an ASCII
encoded digit whose value signifies the number of digits in the byte count,
then ASCII encoded digit(s) representing the byte count, then the two byte
binary data words (MSB first). Thebyte count is twice the number of points
to be downloaded to the trace. The byte count must exactly correspond to
the number of bytes in the block of data. Each data word isa twobyte word
representing a 12-bit binary unsigned integer between 0 and 4095.

Prior to downloading a Waveform using the TRACe<n>[:DATA]
<trace_name>,<block> command, the Trace must be first reserved in the
channel memory. Send the TRACe<n>:DEFine <trace_name>,<value>
command to reserve trace memory of <value> points under the
<trace_name>. This also presets the Trace Limits for this trace at full size.
You may select a segment of this trace for download (or subsequently, for
upload) using the TRACe<n>:LIMits <trace_name>,<start_index>,<stop_
index> command.

When the block size exceeds the capability of your download/
upload application, you may use the TRACe:LIMits feature to
break the block up into manageable segments.



The “binary” transfer using this format occurs at a relatively high speed
because the binary data is not parsed through the 295’s Command Proces-
sor. Instead, the binary data is routed directly to the channel RAM without
processing or limit checking, much like a direct memory access (DMA), If
the waveform limits (size), the byte count or the number of bytes in the
<block> are not all in numeric agreement, or one half second elapses
without receiving any data, the high speed transfer will be aborted. Any
data received after this will be interpreted by the Command Processor as
ASCII characters and may cause the Model 295 to act unpredictably.
Because of this low tolerance for errors, the high speed waveform transfer
method should be used with extreme care.

NOTE

The High Speed Binary Waveform Transfer operates with the
GPIB interface. Do not attempt a <block> transfer using the
TRACe<n>[:DATA] commands when using the R5-232-C in-
terface. This will also result in unpredictable behavior from the
model 295.

RS-232-C PROGRAMMING

Baud Rate Selting

Section 2 describes the model 295 installation and interconnections for RS-
232-C. Besure that you have the baud rate set correctly at the 295 and at the
DIE.

General RS-232-C Information

EIA standard RS-232-C specifies the electrical characteristics and pin out of
aserial communication standard for connecting “data terminal equipment”
(DTE) to “data communication equipment” (DCE). Data terminal equip-
ment is usually devices suchas terminals, computers, or printers that are the
final destination for data. Data communication equipment, on the other
hand, is usually a modem or other device that converts the data to another
form and passes it through. Because RS-232-C signal lines defined as inputs
ona DCE device are outputs on a DTE device and vise versa, connection of
aDCEtoanother DCE orof a DTE toanother DTE will requirea special cable
with many of the signals interchanged. These cables are often called
“modem eliminators” because they are used to eliminate a pair of modems
between two computers. The Model 295 can be configured only as a DCE,
50 in most cases it can be connected with a straight-through cable to a
computer, but would require special cabling to connect to another DCE
device.

The baud rate is the bit rate during the transmission of a word in bits per
second. Differentdevices usemanybaud rates, butthebaud rates of thetwo
devices that are connected must be the same. The Model 295 can be set to
10 different baud rates ranging from 50 to 38,400 as described in Section 4,
Utilities screen.

Data signals over the RS5-232-C use a voltage of + 3 to +25 V to represent a
zero (also called a space) and a voltage of - 3 to - 25V to represent a one (also
called a mark). Handshake and contro] lines use + 3 to + 25V to indicate a
true condition and - 3 to - 25V to indicate a false condition.
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When no data is being transmitted, the idle state of the data lines will be the
mark state. To transmit a byte, the transmitting device first sends a start bit
which is a space for one bit time (1 /baud rate) to synchronize the receiver.
Next, the data bits are sent LSB first (the Model 295 uses 8 data bits), then at
least one bit time of the mark state (stop bits) before initiating the transmis-
sion of the next byte. Some devices use an optional parity bit between the
databits and the stop bits. The Model 295 doesnot support thisand itshould
be suppressed on the connected device (see the following figure).

OPTIONAL
START BIT PARITY
DATA BITS STOPBIYS  NEXT TRANSMISSION
S5PACE -t o ‘, -t
@ 8
IDLE 3 z
MARK

RS-232-C Transmisslon Example

The RS-232-C standard is not very specific about many of the handshaking
signals and it is therefore usually necessary to refer to the manuals for both
of the devices being connected to determine the exact pin out, signal
definition, and signal direction for the devices (see Table 2-1 for the Model
295 pin outs).

Handshaking is used so that each device can tell the other device when it is
ready or not ready to receive data. The Model 295 supports XON/ XOFF
handshaking (see Table 5-2) but not CTS/DTR (hardware handshaking).
With hardware handshaking, the DCE device pulls the CTS line positive or
negative to indicate whether it is ready or not ready respectively and the
DTE device pulls the DTR line positive or negative to indicate whether itis
ready or not ready respectively. With XON/XOFF handshaking either
device sends an XOFF ($13) over the appropriate data line when it is no
longer ready to receive data, then sends an XON ($11) when it is again
ready. When the Model 295 receives an XOFF character it will send a
maximum of 3 characters before it stops transmitting and waits to receive
an XON character.

When the Model 295's internal buffer fills, it will send an XOFF character
overthe dataline. Whenitis again ready toreceivedataitwillsend anXON.
After the Model 295 sends the XOFF, the connected device must stop
sending data within 10 characters or data will be lost.

The serial interface implements the same SCPI command set as the GPIB
interface, with the exception that the Definite Length Arbitrary Block Data
format (see the previous major heading ‘High Speed Binary Waveform
Transfer’). Therefore, do not attempt sending the TRACe<n>[:DATA]
commands when using the RS-232-C interface.

When the instrumentis in the remote mode (sending the character ' |’ causes
the instrument to go to remote), the RS-232-C interface input has priority
over any front panel control. Therefore, as long as the serial interface is
continuously supplied with data, the keyboard will appear to be inopera-
tive to the user.

The Model 295 is programmed by sending ASCII coded characters to the
instrument (see table 5-1 and Appendix C). Additionally, the RS-232-C
responds to special Interface Control Characters. These are the characters
1y, it ¥ ' XON’, and ‘XOFF’ (see Table 5-2).



RS-232-C Terminator Characters

Upon “power-on”, the Model 295 accepts either a carriage return (CR) ora
line feed (LF) as an end of string (EOS) terminator and sends botha CR and
LF as the EOS terminator. If the connected device does not recognize either
one, the terminator willneed to be changed. The terminator canbe changed
to any ASCII character other than XON and XOFF, or NULL by blah-blah-
blah followed by the decimal ASCH code for the character,

sénding Waveforms over the RS-232-C interface

Waveforms are sent to the Model 295 using the RS-232-C interface using the
TRACe<n>:DATA:POINt or TRACe<n>[:DATA):LINE command. The
high speed <block> transfer used with the TRACe<n>[:DATA]
<trace_name>,<block> command is used with the GPIB and not the RS-232.
C interface.

Reading Waveforms over the RS-232-C Interface

Waveforms are read from the Model 295 using the R5-232-C interface using
the TRACe<n>:DATA:POINt? query. The high speed <block> transfer
used with the TRACe<n>[:!DATA]? <trace_name> command is used with
the GPIB and not the R5-232-C interface.

Table 5-2. RS$-232-C Interface Control Commands
Character | ASCII Function

! $21 | Causes the Model 295 to go into remote mode. In
remote mode the instrument setup can only be
changed from the R$-232-C interface and not from the
front panel. The front panel keys will still be active
and can be used to query the instrument setup condi-
tions. The instrument can be returned back to local
mode by sending a ‘4’ over the interface or pressing
the LOCAL soft key (unless it locked out by ¥, see
below).

$ $24 | Causes the Model 295 to go to local mode. In local
mode the instrument setup can be changed only from
the front panel and will ignore any commands from
the interface (except ‘! ‘).

* $2A | Causes the Model 295 to disable the LOCAL soft key.,
After this, the only way the instrument can retumn to
local mode is with a ‘$’ character from the interface.

? $3F | Causes the Model 295 to send the talk message as set
by the talk mode to the connected device.

XOFF $13 | Causes the Model 295 to stop transmitting data to the
connected device (see handshaking above).

XON $11 | Cancels the XOFF condition allowing the Model 295
to continue transmitting.

GPIB ERROR HANDLING AND STATUS REPORTING

Errors and status in the 295 are handled as described for Device Status
Reporting consistent with the IEEE-488.2 standard in Chapter 11. Errors
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and status may be monitored by reading the JEEE-488.1 Status Register,
either by serial polling the 295 or by sending a Status Byte read command
(*STB?) to the 295. Each module has its own Status Byte associated with its
own secondary address. The serial poll or the *STB? query have to be done
to the module’s primary and secondary address.

Three bits in the Status Byte are defined as follows:
* Bit 6 (DI07): RQS/MSS

RQS/MSS acts as a summary bit for the rest of the Status Bytebits. If any
of the other Status Byte bits are asserted along with their corresponding
mask bits in the Service Request Enable Register, then the RQS/MSSbit
will be asserted. This allows the controller to test for the RQS/MSS bit
for selected information (selected by the mask bits in the Service
Request Enable Register) automatically without having to mask and
test the Status Byte manually.

RQS is in response to a serial poll and is partially defined in the IEEE-
488.1 spec. and further defined in the IEEE-488.2 spec. RQS will be true
during a serial poll if the 295 has an SRQ true condition pending.

MSS is in response to a *STB? query and is defined in the IEEE-488.2
spec. MSS will be true if the logical AND of the Status Byte bits and a
mask byte, the Service Request Enable Register yields a true result in
any bit location {except bit 6 of course). The only bits used inthe 295 are
bit 4 (DI05) and bit 5 (DI06) mentioned below.

¢ Bit 5 (DI06): ESB

Standard Event Status Bit Summary Message. This is a summary
message bit for the Standard Event Status Register, q.v. next section.

s Bit4 (DI05): MAV

Message Available Queue Summary Bit. This bit is always true if
another byte is available to be output to the controller. When the queue
is empty, the MAV bit is cleared.

The remaining bits in the 295 Status Byte have no effect. The ESB bitis a
summary bit for another status register, called the Standard Event Status
register, which is used to extend the types of status information availableto
the controller from the instrument’s status functions. The IEEE-488-2 docu-
ment defines all eightbits for particular functions. The 295 only uses a subset
of these. They are as follows:

» Bit 7: Power On (not used)
s Bit 6: User Request (not used)
s Bit 5: Command Error

Set to true whenever a syntax error is encountered in the command
string to the 295.

¢ Bit 4: Execution Error

Set whenever a parameter exceeds the range available for that param-
eter, except for inter-parameter conflict errors which are handled by bit
3



* Bit 3: Device Dependent Error

Set whenever the instrument module encounters an error specifically
assoclated with the operation of that type of module. This includes
inter-parameter conflict errors.

* Bit 2: Query Error

Set whenever a query is made to the 295 for which no response is
available.

» Bit 1: Request Control (not used)
* Bit 0: Operation Complete

Set whenever the last command has finished execution and the 295 is
ready to accept another command or the results from the last query are
available.

This register, along with a mask enable register called the Standard Event
Status Enable Register, is used to set the ESB bitin the Status Byte of the 295
GPIB inter-face. The Standard Event Status Register (ESR) is bit-wise
logically ANDed with the Standard Event Status Enable Register (ESE) to
generate the ESB bit. If any of the bits in the ESR are true along with the
corresponding bits in the mask ESE, then the Event Status Summary Bit
(ESB, bit 6) in the GPIB Status Byte will be asserted. This way the Status Byte
can be serial polled to see if any one of the conditions in the ESR has
occurred.

Below is a list of the possible error messages that might occur during
operation. Each is listed inside quotes with explanation of what it means.

1. “amplitude + offset out of range”

Peak amplitude added to offset value exceeds maximum limit of output
amplifier (+/- 10v peak).

2. “no auto-filter for selected function”
Auto filter only allowed in sine for function generator.
3. " <parameter >: limit error ***”

This error message willhappen any time the value sent exceeds Timing
Generator maximum limits. Paramefer is any of the parameters that
takes a value withit. ( Amplitude being set for 25v will resultin ”***
amplitude: limit error ***”)

4, “ " jllegal function for duty cycle **”
Duty cycle only allowed in square and ramp functions.
5. “** frequency for function out of range ***”

Maximum frequency varies depending on which function is selected
(see specifications).

6. “no duty at high frequency”

Duty cycle not allowed above 1Mhz frequency.

7. "could not allocate system memory”
“could not free memory”
“could not free system memory”
“error in allot system memory”
“can not allot system memory for download”
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_ When download or Autocal is done, the processor will allocate dy-

namic memory for temporary storage of the data. It frees this spaceafter
completion. This error should not happen under normal conditions.

8. “recall database error”
“recall checksum error”

When doing Autocal or selftest, the Arb Generator will store current
settings before starting and then recall them after completion. If the
checksum fails during recall, this error will result. The same message
applies to normal stored settings. This error should not occur during
normal operation.

9. “cal data base corrupted, re-Autocal”

Attempt to enable Autocal database was made and checksum or status
bitinformation was garbage. Atb needs Autocal run o correct problem.

10. “vectoring not possible, bad address

The last two addresses selected were invalid. The second was before th
first or they both have not been selected.

11. “xmin greater than xmax”

Xmin is start address of copy block and xmax is ending address of copy
block, therefore smin has to be less than xmax.

12. “xmax - xmin + 1 less than 8 points”
Minimum size of copy block is 8 points (minimum waveform size).
13. “xmax outside waveform space!!”

Xmax is set to an address value that is beyond last address of selected
waveform.

14. “too many points sent in download”

The number of points sent in download exceeded the size of selected
waveform.

15. “download failed!!”

The waveform number and size have not been selected prior to down-
load.

16. “insufficient memory to allocate”

This message will occur when copy needs more space for block than is
available due to already allocated space. Maximum space is 12288 total.

17. “overflow address error”
“gverflow address error, try again”

Fselected address is outside waveform space of current waveform, one
of these errors will occur.

18. “waveform size not set, can't edit”

If address executed when a waveform is not selected, this message will
occur.

19. “size already exists for waveform”

Onge size has been defined for a waveform, you cannot redefine it. To
change the size, you have to delete the waveform and re-select it with
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the new size desired.

20. “stop in another waveform space”

Stop point is not within currently selected waveform space.
21. “waveform less than 8 points”

Stop - start + 1 is less than minimum waveform size.

22. “no frequency change in raster mode”

While in raster mode, you can only change frequency by changing
raster freq value or start and stop points. Actual frequency of output is
equal to raster freq divided by length of selected waveform.

23. “waveform does not have size”

This error message is caused by trying to normalize waveform when
there is no size to do it on.

24. “no quick cal for module”
Quick cal is not implemented on Arb module.

RESUMING LOCAL OPERATION

When the GPIB or RS-232-C interface has remote control of the Model 295,
your front panel operator controls will function only to query, and not set,
parameter values (even then, only when there isnobus activity). Whenyou
discontinue remote interface operations, you will not have local control
returned to you unless the remote application has specifically senta Go To
Local (IEEE-488.1 ASCII GTL) code. If you find that you do not have local
control after a remote programming session, you will have to manually
return to local control. To do this, select the Utilities:Remote screen. Select
the “Currently” box and toggle it from REMOTE to LOCAL. This will
restore normal local operations. However, if the “Currently” box shows
LOCAL LOCKOUT, you will have send the remote command Device Clear
or Selected Device Clear to clear the LLO and return tolocal. Thiscould also
be accomplished by cycling power to the Model 295.
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Specifications ~ Appendix A

A.1 THE MODEL 295

The Model 295 is a high performance Synthesized Arbitrary Waveform
Generator (ARB) with the following main features:

° Up to 4 Independent Arb Channels
° Up to 50 MHz Sampling Frequency with +2ppm Accuracy

e 12 Bit Vertical Resolution with up to 15 Vp-p Output
. A Graphical Interface Simplifies Instrument Setup
. 32K points (128K or 512K optional) Horizontal Resolution
. Waveform Linking, Looping and Sequencing
. Interchanne] Triggering, Summing and Phase Control

° 80 Vp-p Optional High Voltage Outputs

* Optional Floppy Disk Drive for DSO Waveform Upload and
Waveform Data Transfer and Storage

* IEEE-488.2 (SCPI) Compatible Command Language

The Model 295 Synthesized Arbitrary Waveform Generator (Arb) allows
you to generate both standard and user defined (arbitrary) waveforms. It
has a repertoire of standard waveforms, a drawing capability, an equation
parser, and a versatile editor. With the editor, you can modify and/or
combine existing waveforms. Waveforms can also be looped to provide
repetitious or continuous output, and they can be linked to form sequences.

Featured are flat panel graphics display with “pop-up” windows and wave-

form editing augmented with a mouse. The instrument uses an internal

50 MHz clock reference frequency to provide standard, built-in waveform

outputs. The frequency range for all standard waveforms is 1pHz to at least

2MHz; the upper range of sine and square extends to 20 MHz and 25 MHz

respectively. A TTL clock signal usable to 100 MHz is available on the Clock
- Out BNC. An optional 35 inch disk drive enhances waveform storage.

Arbitrary waveforms use asynthesized sample clock ranging from 125 mHz to
50 MFiz, with 5 digits of resolution. The waveformresolutionis 5 points to 32K
points (optionally 128K or 512K points) horizontally and 12 bits vertically.

The basic instrument includes a mouse and contains a single Arb Channel
module. Waveformsstorage of the single channel unitisinbattery backed RAM
on the internal Processor assembly. Up to three additional Arb Channel
modules can be added along with the optional disk drive. For Adequate
waveform storage in multi-channel systems, the disk drive is recommended.
The disk drive provides additional advantages, such as loading waveforms
generated on a PC using Wavetek’s WaveForm DSP™ software or "spread-
sheet” applications.
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The main waveform output provides up to 15 Vp-p into 50Q2 (30 Vp-p, open
circuit). Waveform dc offset or dc output is also provided up to £7.5V into
500 (x15V into opencircuit). A signal programmed ata channel outputmay.
be sent to the backplane summing bus, or signal present at the summingbus
may be summed into a channel output. In parallel operation, Model 295
channels may be slaved to a master clock/trigger bus on the chassis
backplane to create a multichannel waveform synthesizer with phase
control between channels. .

A High Voltage Option channel card provides channel summing with
outputs up to 80 Vp-p.

The control language adheres to the SCPI (Standard Commands for
Programmable Instruments) format Version 1992.0, February 1992 (refer to
the SCPI manual for further information). SCPI is an industry standard
language for remote instrument programming.

The Model 295 has extensive self-adjustment utilities built in. Calibration
constants are maintained in non-volatile memory.

A.2 SPECIFICATIONS

Performance specifications apply within the specified environmental condi-
tions after a 20 minute warm up period. Specifications are subject to change
without notice.

A.2.1 Standard Waveforms (Functions)

Sinusoid Square Triangle
Pseudo-Random (noise) Positive Ramp Negative Ramp
Pos Haversine Neg Haversine Sinc (Sin{x)/x)
Wist* DC

In addition, Model 295 generates arbitrary (or user defined) waveforms.
Paragraph A.2.2 describes the Arbitrary waveform generator's characteris-
tics.
The "Wist” waveform is not one of the Standard waveforms
available for use. It is an "internal” waveform reserved for
diagnostics. Attempting to use the "Wist” waveform or to use
"Wtst" in the name for an arbitrary waveform will generate an
err0r Mmessage.

A.2.2 User-Defined (Arbifrary) Waveform Creation and Editing

The user can create arbitrary waveforms of any size limited only by the
available channel memory. User defined waveforms may by created via
front panel editing controls (keyboard and mouse), or downloaded through
GPIB interface, optional floppy disk, or optional direct DSO download.

Front panel waveform creation and editing is accomplished using the
mouse and/or front panel keys assisted by Z-Axis modulation of an
external oscilloscope.

Resolution

Horizontal Resolution: 32X points, 128K, or 512K points -optional
{minimum waveform size 5 points).
Vertical Resolution: 12 bits
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Arb Clock (Sample Frequency)

Range: 125.1 mHz to 50 MHz,

Resolution: 5 digits or 0.1 mHz.

Accuracy: <#2 ppm over 0°C to +50°C using internal
reference.

Waveform Editing

The Model 295 uses an oscilloscope to create or edit waveforms. The mouse
in combination with Z-axis modulation creates a “drawing” environment
onthe oscilloscope's screen. After making three simple connections and the
initial oscilloscope setup, horizontal and vertical scaling minimize the
user’s need to adjust the oscilloscope while editing.

Drawing Tools

The Model 295 provides the following tools for waveform editing. Some
tools require selection of a “block” (from 5 waveform data points up to the
size of the waveform) before using the tool.

Copy
Copies the selected block into the clipboard.

Delete

Deletes the selected block. The data value for each point in the block
becomes zero.

Freehand Draw

Sketches waveforms directly on the oscilloscope. Does not require a block
to be selected.

LineDraw

Draws lines between end points, selected using themouse. Doesnotrequire
a block to be selected.

Math

Replacing the block with a math expression. With the exceptions of Line
and Block, the Model 295 normalizes the full-block “amplitude” between
plus and minus one. The following expressions are supported:

Line(y1, y2) Replaces the block with a line beginning at y1 and
ending at y2.

Sine(t x n+p) Replaces the block with n cycles of a Sine wave
shifted by p, a fraction of the cycle.

Triangle(n, d) Replaces the block with n cycles of a Triangle wave
with duty cycle d in percent [0.01 to 99.99].

Pulse(n, d) Replaces the block with ncycles of a Pulse with duty
cycle d in percent [0.01 to 99.99].

Tangent{t x n+p} Replaces the block with n cycles of a Tangent wave
shifted by p, a fraction of the cycle. The Tangentis
limited to plus or minus one between 87 and 93
degrees and between 267 and 273 degrees.

Exponential{t x n+p) Replaces the block with n cycles of an Exponential
wave shifted by p, a fraction of the cycle. A cycle
begins with Exp(0) and ends at Exp(3). [1 to 20.09]
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‘The cycle is offset and scaled to lie between plus and
minus one.

Log(t x n+p) Replaces the block with n cycles of a Log base 10
wave shifted by p, a fraction of the cycle. A cycle
begins with Log(0.1) and ends at Log(10). [-1to +1]

Random Replaces the block with a random function scaled
between plus and minus one. Requires no argu-
ments.

" Block The selected block becomes part of the math expres-
sion. Useful for scaling or adding ancther function
into the selected block.

Insert

Inserts a copied block from the clipboard into a waveform. The operation
does not erase the clipboard and additional pasting can be done as needed.
Only a start point needs to be selected for insertion.

VertMov

Vertically offsets a block. Peak amplitude of the block cannot exceed plus
or minus one.

VertRsz

Changes peak to peak amplitude including inverting amplitude.

Zoom

Magnifies a block to fill the entire oscilloscope screen. Zoom canberepeated
as many times as needed. The limit for Zoom is an eight point block.
Unzoom .
Returns a Zoomed block to its original trace size.

Line List

Line List provides a method to easily create trapezoidal (series of line
segment) waveforms by entering a list of vertices directly from the front
panel without using the waveform cursor on the oscilloscope (such as the
Line Draw tool requires).

A.2.3 Operational Modes

A-4 Specificafions

CONTinuous:

The selected waveform is output continuously at the programmed fre-
quency, amplitude and offset. The sync marker is output once per wave-
form (selectable as a pulse at the start of the waveform or as a zero-crossing
output of the waveform) and, except for Standard waveforms, the position
marker is output at any selected point(s) of the waveform.

Standard waveforms are synthesized using a 50 MHz sample rate, and the
desired waveform frequency is set by adjusting the number of "points” in
the waveform. Frequency resolution for the Sine, Square, and Haversines is
8 digitslimited by 1 jiHz, 5 digits for frequencies >20 MFz. Frequency Resolution
for theRamps, Triangle,and Sincis 8digitslimited by 1 wHz, 5 digits for frequencies
2100 kHz. The appropriate filter is automatically selected. When a User-
defined arbitrary waveform is selected, the sample frequency is set in the



range of 0.1251 Hz to 50 MHz with 5 digit resolution. The sample frequency
is the desired waveform frequency multiplied by the number of points in
the waveform. No Filter is selected. For details, see paragraph A.2.6,
Frequency.

For remote (SCPI) programming, select Continuous mode by setting
- INTTiate:CONTinuous ON and [SOURce:JFREQuency:MODE to CW or to
FIXed. Then frequency is determined by the TRACe MODE (CW or
RASTer), programumed FREQuency value (CW waveform frequency or
RASTersample clock frequency),and ROSCillator SOURce (INTernal, BUS,
or EXTernal clock source). For SCPI details, see Section 5.

TRIGgered:

Waveform output is quiescent at first data point of selected trace until a
triggering event (selectable by TRIGger SOURce), after which a single
waveform at the programmed frequency, amplitude and offset is initiated.
The waveform completes the number of cycles set by the TRIGger COUNt
and returns to its quiescent baseline value for another triggering cycle. The
triggering baseline is the level of the first waveform address. Frequency
resolution is 5 digits and maximum frequency is 10 MHz for all waveforms,
For details, see paragraph A.2.12, Triggering.

For remote (SCPI) programming, select Trigger mode by setting
INITiate:CONTinuous OFF and TRIGger:GATE OFF. Set TRIGger:COUNt
to the desired value of repeat cycles. For SCPI details, see Section 5.

GATE:

Same as Triggered except output is continuous for duration of gate signal.
Last waveform cycle is always completed when gate signal is removed.

For remote (SCP]) programming, select GATE mode by setting INITiate:
CONTinuous OFF and TRIGger:GATE ON. For SCP1 details, see Section 5.

AM/SCM:

Operates as in Continuous Mode above, except that the output can be
Amplitude Modulated or Suppressed Carrier Modulated by external sig-
nals. For details, see paragraph A.2.13, Modulation.

For remote (SCPI) programming, select AM/SCM mode by setting
[SOURce:]AM ON and [SOURce:]AM:MODE to AM or to SCM.

SWEep:

Operates as in Continuous Mode above, except that the output frequency
can be swept by an internal sweep generator between programmed start
and stop frequencies.

Sweep capability is provided for Standard waveforms and Arbitrary wave-
forms with a length that is a multiple of 4096 points. A horizontal sweep
output voltage is also provided. For details, see paragraph A.2.11, Sweep.

For remote (SCPI) programming, select Sweep mode by setting
INITiate:CONTinuous ON and [SOURce:][FREQuency:MODE to SWEep.
See Section 5 for the other Sweep mode settings.
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SEQuenbe:

Linked Sequence mode provides linking, looping and advancing of mul-
tiplewaveform segments. This allows the creation of waveform sequences.
For details, see paragraph A.2.10, Linked Sequence Operation. For SCPI
details, see Section 5,

CLOCk:

. Thisis aspecial "mode" included to provide up to 100 MHzTTL éignal from

the Clock Out. When Clock modeis selected, the Main Qutis turned off, and
the Clock Qutfrequency is selectable from 0.1251 Hz to 100 MHz with 5 digit
(limited by 0.1 mHz) resolution. For details, see paragraph A.2.15, Clocks.

For remote (SCPI) programming, select Clock "mode” by setting
OUTPut:CLOCk:FREQuency to the desired value. For SCPI details, see
Section 5.

A.2.4 input and Output Specifications

A-6 Specifications

A.2.4.1 System (Chassis) I/O Connecilors

The Model 295 consists of a chassis and one to four ARB channel cards. The
chassis supports System resources and I/0O. System I/O consists of four
BNC connectors and three interface connectors, all mounted on the rear
panel.

System Trigger input BNC (>1KQ)

Allows an external trigger signal at System Trigger Input to trigger selected
Arb Channels. System trigger allows selectable trigger slope (positive or
negative) and adjustable threshold levels (x10V in 80 mV steps). Power on
default is compatible with positive-going TTL signals. Accuracy of thelevel
setting is +0.4V. Minimum trigger level and width required is 1.0 Vp-p and
30 nanoseconds. Maximum allowed input level is +15V.

Reference Input/Output BNC (>1KQ / 50Q)

Programmable as TTL level input or TTL level output. When configured as

input, the 10 MHz system clock is accepted from an external source (<£10%

accuracy required, source rejected if >£20%). If no valid external signal

exists, the internal reference is used. The default configuration is input.

Maximum aliowed input level is £15V. When configured as an output, the .
internal 10 MHz reference clock is delivered to the output connector, The

output is protected against short circuits to ground.

Z-Axis Outout BNC (6002)

A variable level pulse output used with waveform editing for intensity
modulation of an oscilloscope display. Selectable peaklevelis 0to +9.4Vin
40 mV steps to interface with most common oscilloscopes. Accuracy of the
outputlevelis2(10% + 100 mV) when terminated into 21MQ. Pulse polarity
inversion is selectable, pulsing from the positive level to zero volts. The
output is protected against short circuits to ground and =15V.



Horlzontal Sweepn Oulput BNC (2 kQ)

A linear output ramp from 0 to +10 volts (open circuit) proportional to
sweep position between selected start and stop limits is provided to drive
the horizontal axis of an oscilloscope or chart recorder. Amplitudeaccuracy
is 2% when terminated into =z1MQ. The output impedance is 600Q and is
protected against short circuits to ground and £15V.

EIA-RS-232 Interfaces

Two nine-pin serial ports on the instrument provide an interface witha two-
button mouse and a remote terminal connection. Baud selection is one of
38.4K, 19.2K, 9600, 4800, 2400, 1200, 600, 300, 110, or 50. The mouse port
default parameters are Microsoft™ serial mouse compatible and cannot be
adjusted.

GPIB Interface

The IEEE-488.1 port address is selected under program control and stored
innon-volatile RAM. The interface functions supported are: SH1, AH1, T2,
12, 5R1, RL1, D1, DT1, C1, €2, C3, C4, and C28.

A.2.4.2 ARB Channel I/O Connectors

The Model 295 chassis accepts up to four ARB channel modules. Each ARB
Channel has six BNC 1/ O connectors which extend through the chassis' rear
panel.

Main Output BNC (50Q)

* Qutput of selected waveform, amplitude, offset, and mode. 30 Vp-p max.

when unloaded. Source impedance is 50Q. The output is protected against
short circuits to ground and =15V.
Channel Trigger input BNC (>1KQ)

TTL level trigger used to trigger waveform channel. Maximum allowable
input is 15V,

V i 21V
Ve 0.8V
minimum pulse width: 20 ns

AM Moduiation input BNC (10 kQ)

Signal present at this input amplitude modulates the Main Output signal.
Modulation bandwidth is DC to > 500 kHz. AM (amplitude modulation)
and SCM (suppressed carrier modulation) are supported. Maximum
allowable input is £15V.

Clock inpul/Quiput BNC (>1KQ / 50Q)

Selectable as either TTL level clock input or TTL level clock output:

Configured as an input:

Clock input used as waveform sample clock can range from DC to
50 MHz Maximum allowable input is £15V.

Amplitude Range: TTL levels; Vp, =21V, V, =08V,
Min Puise Width: 20ns
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Configured as an output:

TTL Clock output is 0.1251 Hz to 50 MHz waveform sample clock in
normal operation and 0.1251 Hz to 100 MHz in Clock mode. The output
is protected against short circuits to ground.

Resolution/Accuracy: Same as the frequency synthesizer.
Levels: Low level < 0.5V into 50Q

High level > 2.1V into 50%
Rise and Fall time: <3 ns into 50Q

Sync Marker Oufput BNC (50Q)

TTL compatible pulse into 50Q at the waveform frequency. Sync genera-
tion technique is selectable as “ZCROss” or as “BBITs". Protected against
short circuit to ground.

Levels: Low level < 0.5V into 50Q
High level > 2.1V into 50Q
Rise and Fall time: <7.5 ns into 5002

If ZCROss is selected, the sync is generated from zero-cross detecting
(independent of DC offset) the waveform. The sync marker is a TTL high
whenever the waveform is positive. This is the default and preferred
selection for Standard waveforms excepthaverwaves (when TRACeMODE
is set to CW).

When BBITs is selected, the SYNC MARKER is a TTL high for a variable
number of samples (minimum of two sample periods, see POSITION
MARKER descriptionfor explanation) starting at thefirst waveform memory
location used. This is the default for User-defined arbitrary waveforms
(when TRACe MODE is RASTer). However, either sync technique is
applicable depending upon the waveform characteristics.

Position Marker Output BNC (502)

TTL compatible pulse into 502. User programmable position markers for
use with User-defined Waveforms. User can clear the markers low at all
points or set the marker high at any pointin a trace. Protected against short
circuit to ground.

A marker set at address zero will be true during the trigger quiescent
baseline. If address 1 is set (and zero is not), the POSITION MARKER
output follows the trigger event plus the pipeline delay.

The Position Marker is one waveform data point (not necessarily 1 clock)
wide for each location selected. In CW mode, for high frequency wave-
forms, a data point may not be accessed in each pass through the waveform.
For very low frequencies each point may be sampled for a number of clock
cycles.

Levels: Low level < 0.5V into 50Q
High level > 2.1V into 508
Rise and Fall time: <7.5 ns into 50Q

A.2.4.2 Backplane (Intermodule) 1/0O

The Model 295 chassis contains a backplane with the connectors and signal
interconnections for the ARB channels. Some of these interconnections
serve to support operation of multiple channel cards in "series” or in



oy

"parailel”, where intermodule signal routing is handled automatically
using the backplane. These signals consist of Triggers, Clocks, Phase
information, and analog SUM BUS signals. For more information see
paragraph A.2.14, Interchannel Operation.

A.2.5 Waveform Characteristics

Square Transition Time:

For =10Vp-p: <9.0ns
For > 10 Vp-p: <9.5ns
Square Aberrations: <{5% + 20 mV)

Square Symmefry: (0°C to +50°C)

< 10 MHz: 50%=x1%

= 10 MHz: 50% 2%
Sine Distortion: (Maximum Harmonic level, Elliptic fitter
selected)

<100 kHz, s 15 Vp-p: -60 dBc
<5 MHz, s10Vp-p: -45 dBe
<5 MHz, <10Vp-p: -40 dBc
=20 MHz, s10Vp-p: -35 dBc
s20 MHz, s10Vp-p: -28 dBc

Intermodulation Products: (Maximum Spur level, Elliptic

filter selected)
<5 MHz: - 60 dBc
<10 MHz: -50 dBe
<20 MHz: -35dBe

A.2.6 Frequency

Frequency Accuracy
<x2 ppm over a range 0°C to +50°C temperature (Internal Reference)

Frequency, Standard Waveforms

Range: 1 uHz to 20 MHz (Sine and Haversines),
1 uHz to 25 MHz (Square), -
1 uHz to 2 MHz (all others - 25 point wave-
form minimumy.

Resolution: Sine, Square, and Haversines: 8 digits limited

by 1 uHz, 5 digits for frequencies >20 MHz.

Ramps, Triangle, and Sinc: 8 digits limited by

1 uHz, 5 digits for frequencies 2100 kHz.
Frequency, Arb Waveforms

Range: 0.1251 Hz to 50 MHz Sample Rate.
Resolution: 5 digits limited by 0.1 mHz, Minimum wave-
form length - 5 Points.
Frequency, Clock Quiput

Range: 0.1251 Hz to 100 MHz.
Resolution: 5 digits.
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A.2.8.1 Arb Clock and Waveform Timing:

CW (Phase Accumulate) Mode:

The waveform is generated by a phase accumulator. “Standard” wave-
forms occupy a fixed 4K block of points and are output in CW playback
mode. Whenstandard waveforms are selected in a triggered or gated mode
of operation, the clock frequency resolution is reduced from eight to five
digits.

Raster Mode:

User defined (arbitrary) waveforms are generated by scanning through each
point in the trace, one clock cycle per point. User waveforms can have
horizontal resolution ranging from 5 points to 32K (128K optional) points. The
internal raster clock frequency is programmable from 125 mtz to 50 MHz with
5 digits resolution, limited by 0.1 mHz. Waveform frequency is calculated by
dividing the clock frequency by the number of points in the trace.

A.2.7 Ampilitude

Range: 0.015 to 15 Vp-p into 50%,
0.03 to 30 Vp-p into >10 k.
Resolution: 3.5 digits

Accuracy:  Greater of 1% of setting or Limit listed below.

Peak Amplitude +ABS(Offset) Limit
>2.500V  to  =7.500V =15 mVp
>1.250V  to =2.500V £7.5 mVp
>625mV  to  s1.250V £3.75 mVp
>3125mV to =6250mV 2 mVp
>1563mV to s3125mV  xlmVp
>7813mV to s1563mV  £500 uVp
>3%.06 mV to s7813mV  £250uVp
to =39.06mV  £125 uVp

Monotonicity: 0.2%

Flatness relative to 1 kHz: (Elliptic filter selected, non sweep modes).
25°C + 10°C 0 to 50°C

A.2.8 Offset

A~10 Specifications

Freq < 5MHz 2% 5%

Freqs 20 MHz +5% # 10 %
Range: +7.5V into 508;

£15 V into >10 kQ.
Resolution: ‘ 3.5 digits
Accuracy: Greater of +1% of setting or Limitlisted below.
Peak Amplitude +Offset Limit
>2.500V to <7500V =15 mVdc
>1.250V to  =2.500V +7.5 mVde
>0.625V to <1250V £3.75 mVde
>3125mV  to  s6250mV 2 mVde
>1563mV  to  s3125mV +1 mVde
>7813mV  to  s1563mV 2500 uVde
>39.06mV  to  <78.13mV 250 pvdc
to  =39.06mV £125 wVdc



A.2.9 Filtering

A.2.10 Li

Three filtering selections:

20 MHz, 4 pole Bessel.
20 MHz, 7 pole, 6 zero Elliptic.
No filter.

nked Sequence Operation

Linked Sequence mode provides the ability to link multiple arbitrary
waveforms together into a long and complex waveform sequence. Each
waveform becomes a waveform segment of the overall sequence. Each
segment is assigned a unique loop count with a programmable advance
event to the next segment in the sequence. The total number of data points
inall waveform segments of an active sequence may not exceed the installed
waveform memory size (see Horizontal Resolution in User-Defined Wave-
formssection). Additionally, twochannelsmaybelinked together viainter-
channel triggering and summing to double the effective sequence length.

Waveform Segments: 2 to 4 per channel
Segment Loop Count: 1 to 65,535 or continuous

Start Conditions: Immediate or selected start trigger event.
Advance Conditions: Loop done OR Loop continuously until se-
' lected advance trigger event true OR Loop
done and advance trigger true.

Aduvance Trig Types: Event - Trigger must transition to the true state
to qualify as an event. Trigger eventis laiched.
Level - Trigger must be in the true state to

‘ initiate an advance. Trigger is not latched.

Advance Types: Synchronous - Current segment is completed
before next segment starts.
Asynchronous - When advance conditions are
met, nextsegment is started immediately. Cuz-
rent segment is not completed.

Sequence Modes: Continuous or Triggered (1 to 524,287)

Notes

If advance condition from last segment to first segment is
“advance trigger true” or “Loop done and advance trigger true”,
the sequence must be run in continuous mode.

The trace limits of each trace taken from each block in the sequence
are determined by the trace selected by the TRACe:SELect
command previous to selecting the SEQuence Mode.

A.2.11 Sweep

The Model 295 allows you to sweep all standard waveforms and some user
Waveforms with a length that is a multiple of 4096 points. Any or all
channels with equal length waveforms may be swept with the same sweep
time. The system also supplies a horizontal sweep output voltage.

Sweep Type: “Sweep & Reset” or “Sweep & Reverse”
Sweep Time: 30 ms to 1000 s (12 steps at 30 ms)
Sweep Spacing: Linear or Log

Sweep Count: 1 t0 1,000,000

Sweep trigger pulsewidth: 500 ps (min.)
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Sweep Modes:

Continuous Sweep & Reset: Output frequency sweeps from start frequency
to stop frequency, or stop to start if direction is
down, with selected spacing (linear or log).

Continuous Sweep & Reverse: Output frequency sweeps from start fre-
quency to stop frequency, then back to start
frequency with selected spacing.

Triggered Sweep & Reset: Same as Continuous Sweep & Reset except
output holds at start frequency (or stop if
down selected) until receipt of trigger. Pro--
grammed number of sweeps, set by Sweep
Count, are completed for each trigger signal.

Triggered Sweep & Reverse: Same as Continuous Sweep & Reverseexcept
output holds at start frequency until receipt of
trigger. Programmed number of sweeps are
completed for each trigger signal.

Triggered Sweep & Hold: Same as Triggered Sweep & Reset except fre-
quency is held at end of each sweep. An addi-
tional trigger is required to return to begin-
ning of sweep.

Triggered Sweep & Hold with Reverse: Same as Triggered Sweep & Reverse
except frequency is held at stop frequency. An
additional triggerisrequired toinitiateasweep
back to start frequency.

A.2.12 Triggering

A-12 Specifications

The Model 295 supports a variety of trigger sources for non-continuous
modes, linked sequences, and inter-channel coupling.

Trigger Sources

1) System Trigger, derived from:
a) Systemn Trigger Connector,
b} Manual Trigger key, or
¢) Remote interface trigger (*TRG or GET)
2) Channel Trigger Connector(s)
3) Channel Internal Trigger Rate Generator(s)
Period: 200 ns to 10,000s
resolution: 200 ns
4) Channel specific remote interface trigger (TRIGger<n>[:IMMediate])
For multiple channel systems:
5) MasterInternal Trigger Generator - Derived from Channel 1 triggerrate
generator.
6) Previous channel trigger out - derived from:
a) Trigger Count Complete.
b) Loop Complete from any or all segments (only valid fora
linked sequence). '
¢) Waveform Complete from a User Waveform OR any or all
segments of a linked sequence.

Triggering Desfinafions

Start Trigger: Initiates gated or triggered modes and starts
linked sequences.



Advance Trigger: Conditions advances between segments of a

‘ linked sequence.
& Trigger Delay (TTL input)
b During Standard Functions: <250 ns.
] _ During User Waveforms: <400 ns.
b Trigger Jitter (TTL Inpu)
! During Standard Functions: <20 ns.
During User Waveforms: <40 ns.
Note

Trigger delays and jitter specified with internal sample clock
only. If external clock is used:

Delay 7 times clock period + <100ns.
Jitter + 1 clock period,

A.2.13 Modulation
Types: AM (double sideband with carrier).
) SCM (double sideband suppressed carrier).
| Bandwidth: > 500 KHz.
Modulation Distortion:
Modulation Freq = 100 kHz No harmeonic > -50 dBc.
Modulation Freq = 1 MHz No harmonic > -30 dBc.
Carrier Suppression (SCM):
> -40dB

AM Scale Factor: Proportional to programmed amplitude -
Peak Amplitude + Abs(Offset) Ratioof pro-
grammed Vout to Vin
for 100% AM
>2.500 to s7.500 V 10:1
>1.250 to s2.500 V 51
>0.625 t0 s1.250 V 2.5:1
>312.5 to 5625 mV 1.25:1
>1563t0=3125mV ~ 0.625:1
>78.13 to 1563 mV ~ 0.3125:1
>39.06 to s78.13mV  0.1563:1

t0=39.06 mV  0.07813:1

SCM Scale Factor: 5V/V.

Scale Factor Accuracy: =5 % for carrier <5 MHz,
) 420 % for carrier >5 MHz.
» All Scale Factors assume Main Qutput 50 Q load.

A.2.14 Interchannel Operation

Interchannel Analog Summing:

Waveform Summing sums the waveform from any one channe! into the
output of any or all remaining channels. The scale factor from the source
channel’s amplitude /offset setting to the preattenuated amplitude/offset
of the receiver channel is 1:1. Qutput attenuators on receiver channels are
selectable; see below:
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Attenuation, dB: Division, ratio:

0 /1

-6 1/2

-12 1/4

-18 1/8

24 1/16

-30 1/32

-36 1/64

-42 1/128
Amplitude Accuracy at 1kHz:  £5%
3dB Bandwidth: >12 MHz

Interchannel Phase Control

Two or more channels can be assigned a fixed phase relationship. The
“Slave” module must be driven by the “Master’s” clock generator and the
waveforms mustbe of the same length and frequency. Any change in phase
angle between channels will require one waveform cycle to re-acquire
phase lock. Phase control signals use the backplane.

User Waveforms Standard Wave-
forms

Phase Resolution: 360°/# points 0.1°

Phase Accuracy: +Time Skew £(0.05° + Time Skew)

Interchannel Time Skew: <10 ns

Interchannel Triggering

ARB channels can also use the chassis backplane to “daisy chain” a trigger
signal from the “Start” channel, through a number of channels in the
“Chain” to the “End” channel. Each channel receives the triggering signal
onthebackplane from the previous channel, and drives the backplane with
its selected Trigger Source to the next channel. The “End” channel can be
set up to drive the backplane with its selected Trigger Source back to the
“Start” module, closing the loop. ‘

In this fashion, complex and versatile interchannel triggering schemes may
be set up. Each channel can have its Trigger Source (the signal that it uses
to drive the backplane) and its output waveform set up independently.
Trigger Sources include BIT (pulse occurring at the end of a trace), Burst
Complete, or Loop Complete.

A.2.16 Clocks

The waveform sample rate Clocks for the ARB channels can be independent
or synchronized to a single clock source, as follows:

Sample Clock Sources
Channel clock generator(s): 0.1251 Hz to 50 MHz
Channel external clock input: DC to 50 MHz
System clock generator: Derived from any channel’s internal
clock generator or it’s external clock
input.



Note
Clock source for each channel is independently selectable.

For Standard functions (Trace Mode CW) the waveform sample
frequency (and thus the Clock output from the Master) is
50 MHz fixed. For User-defined functions (Trace Mode Raster)
sample frequency is selectable, and the Master's clock output will
vary between 25 MHz and 50 MHz with the mantissa of the
frequency ({SOURce:] FREQuency: RASTer) parameter.

A.2.16 Options
The standard configuration includes a single Arb Channel and a two button
mouse. Options supported include:

001 Additional 50 MHz Arb Channel Module

One module is included with the standard instrument. Up to three
additional channels (modules) can be added for a total of four channels in

the unit.

001-EM Aciditional 50 MHz Arb Channel Module

Same as above except channel memory is extended to 128K Points from
standard 32K Points of horizontal resolution.

001-EM512 Additional 50 MHz Arb Channel Module

Same as above except channel memory is extended to 512K Points from
standard 32K Points of horizontal resolution.

002 3.5" Floppy Disk Drive

Used for Waveform Data storage, 1.44 MByte format, MS-DOS compatible. Rec-
ommended for configurations of two or more Arb Channel Modules. Wavetek's
WaveForm DSP™ file format is Model 295 compatible and is loaded using
Option 002,

004 Rack Mount/Chassis Slides

Used for mounting the chassis in a standard 19 inch EIA equipment rack.
Occupies 5 1/4 inches of rack height (see Appendix D).

005 Direct DSO Download

Option consists of a 3 1/2 inch floppy diskette (must include Option 002)
with software drivers for uploading waveform data files from commercial
Digital Storage Oscilloscopes. DSO models supported and additional
information is located in Appendix F.
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007 High Voltage Module

Provides high voltage output connector and an external analog summing
input connector for each ARB channel up to a system limit of three Arb
Channels. Routing of the waveform to High Voltage module is internal
(programmable). The High Voltage module must be installed in the
charnel 4 position. See Appendix G for additional information. Specifica-
tion apply for 500Q load at 100 Vp-p:

Amplitude range: 10 Vp-p to 80 Vp-p

Amplitude accuracy: % 5% of setting

Amplitude Resolution:  <0.3 Vp-p

Output Current 80 mA per output

: <210 mA all three outputs
Max. slew rate: >200V/us
3 dB bandwidth: >700 kHz Internal

>700 kEz External Summing Input
Square transition time: <400 ns

Square aberrations: < 5% % 100 mVp-p
Square symmetry: < 200 kHz; 50% = 2%
Sine distortion: . <1kHz, <80 Vp-p: No Harmonic > -35 dBc;

<1kHz, 80 Vp-p: No Harmonic > -55 dB¢;
<10kHz, <80 Vp-p: No Harmonic > -45 dBc.

DC offset sx350 mVdc into 500Q.
High Vollage Inputs and Oulpuls
High Voltage Out (5Q) 100 Vp-p max. into 500Q. Output protected
: against short circuits to ground.
Ext Sum In (1.3kQ) 10 Vp-p input level produces 100 Vp-p out-

put. Inputs >5Vp clip the waveform’s peak.
Clipping willnotharm the High Voltage Mod-
ule. Gain ExtIn to Output: -10V/V = 4%.

A.2.17 AutoCal/Calibration

Each 295 ARB Module contains DC measurement capability. This feature
provides the ability to conduct a limited Autocal and self diagnostic. Some
parts of the calibration (e.g,, filter flatness) require the use of external
measurement equipment. The calibration data is stored in EEPROM on
each ARB channel module. The Processor accesses the data and uses it to
correct the output as required to maintain the specified performance.

Performance specifications apply within the specified environ-

mental conditions after a 20 minute warm up period. Specifica-

tions are subject to change without notice.

A.3 GENERAL

A.3.1 Front Panel interface

The front panel contains a 320 x 200 pixel Liquid Crystal Display that
supports a Graphical User Interface. Data entry is via the 42 keys on the
front panel and/or the provided mouse. .
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A.3.2 Remote Interface

The Model 295 Arb adheres to the Standard Commands for Programmable
Instruments (SCPI) remote programming format Version 1992.0, February
1992 (refer to Appendix C for Conformance Information and the SCPI
manual for further information). SCP1Lis an industry standard language for
~ remote instrument programming. It addresses a variety of test and mea-
surement instrument requirements. Using the provided IEEE-488 (GPIB)
and RS-232 interfaces, the Model 295 Arb can be controlled using the SCP1
language and the appropriate controller. Root level commands include:

OUTPut SOURce STATus SYSTem

TRIGger CAlLibration INITiate RESet

TEST TRACe MMEMory  DISPlay

HVOLtage

The Model 295 also supports all IEEE-488.2 Common Commands man-
dated for use with SCPL

A.3.3 Physical

Dimensions

Width: 16.75 in (42.55 cm)
Height (with Feet): 5.82 in (14.79 cm)
Height (Rack Mount):  5.22in (13.26 cm}
Depth (Overall): 18.00 in (42.87 cm)
Weight

Basic unit (1 Channel):  25.51bs (11.6 kg)
Arb Channel Module: 2.4 1bs (1.1 kg)
Floppy Disk Drive Kit: ~ 1.11bs (0.5 kg)

Power
< 60 VA plus 60 VA per channel
Line Voltage: 90 to 253 Vac, 47 to 63 Hz

A.3.4 Environmental

MIL-T-28800D for type 3, class 5, except as noted

Temperature Range:  %10°C of AutoCal for specified operation ex-
cept as otherwise noted;
Operates 0°C to 50°C maximum range;
Storage limits are -20°C to +71°C.

Warm-up Time: 20 minutes for specified operation.

Altitude: Sea level! to 10,000 feet for operation;
Sea level o 15,000 feet for storage.

Relative Humidity: 0t0+10°C:  Not Controlled (non-con-
densing).
+11t0 +30°C:  95z5%relative humidity max.
+31 o +40°C:  75x5%relative humidity max.
+41 10 +50°C:  45x5%relativehumidity max.

Spacifications A-17



A-18 Specifications

Reliability:

Shock/Vibration:

Safety:

>4000 hours MTBF at 25°C ground benign
(1 Channel System);

>2500 hours MTBF at 25°C ground benign
(4 Channel System & w/o disk, mouse).
MIL-HDBK-217 calculation at 50% compo-
nent stress. _

Calibration interval > 12 months

40G max. / Sinusoidal of 5 to 55 Hz with 2G
max.

Designed and tested to the requirements of

IEC-348.
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Menu - Quick Reference Appendix B

Appendix B contains six menu quick reference guides. One for each of the
Model 295 main menus:

Channel Setup Screen guide,
Trigger Setup Screen guide,
Waveforms Screen guide,
Sequence Screen guide,
Instrument Screen guide,
Utilities Screen guide.
For details on items in these guides, refer to section 4 of this manual,

Menu - Quick Reference B-1



MODEL 295 SCREENS

' UTILITIES SCREEN

. :CHANNE_'L .SETUP_s_cjiEEN
TRIGGER SETUP SCREEN _
WAVEFORMS SCREEN
 SEQUENCES SCREEN

INSTRUMENT SCREEN

Legend:

Major Screen:
Select via Screen keys or
SCREEN menu,

'CHANNEL SETUP SCREEN

Screen 'button® or MENU itern.

MENU

Submenus and Contents
Listings.

System Trigger Menu ltems

Slope
Default Selection
Positive
Value Limits
Negative

Default Value

Figure B-1. Menus Quick Reference Legend.
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Figure B-2. Channel and Trigger Setup Screens.
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Figure B-3. Waveforms Setup Screen,
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Figure B-4. Seguence Sefup Screen.
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Figure B-5. Instrument and Utilities Setup Screens.,
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SCPI Command - Quick Reference Appendix &

SCPI PRIMER

Appendix C contains additional information for the Standard Commands
for Programmable Instrumentation (SCPI) thatis not covered in detail in the
model 295 Command Reference, Section 5 of this manual. Firstis a “SCPI
Primer” intended to provide the first-time SCPI user/programmer with a
quick overview of the information contained in SCPI 1992 Specification,
Following the “primer” is a number of figures representing the SCPI
Command set of the model 295 given in a “Command Tree” rather than the
common “Command Table” format. Finally, this appendix includes the
“SCPI Conformance Information” required by the specification.

SCPI (Standard Commands for Programmable Instruments} traces its lin-
eage to IEEE 488.1 and JEEE 488.2. Although the IEEE 488.2 standard
addressed some instrument measurements, it principally dealt with com-
mon commands and syntax or data formats. Please refer to the JEEE 488.2
and SCPI reference manuals for more information.

The IEEE 488.1 relates to the physical connection between the instrument
and its remote control unit; how the data is transmitted between the two;
and the method used to determine master and slave.

The IEEE 488.2 encompassed and built upon IEEE 488.1 by adding syntax
and data requirements for the communication path. In addition, it also
defined the commands which were to be common to any and all units, and
the query format for data retrieval from the remote instrument.

With SCPY, a variety of modular instruments have a universal language,
even though they have different functions and manufacturers. SCPladded
the fine detail of instrument set-up by establishing a hierarchy of standard
command formats and subsystem routing, reducing multiple ways to
control similar functions. An example of vertical consistency (same
instrument type) would be multimeters from different manufacturers
implementing the command to measure a value of DC voltage in the same
manner using the Measure sub-system. An example of horizontal consis-
tency (different instrument types) would be different instruments using the
same command to trigger a function using the Trigger subsystem. Refer to
Figure C-1, Queries of the instrument by the controller result in well-
defined status response and measurement data. By building on the IEEE
488.2, all of the earlier commands that it had defined have become a part of
SCPl and, to the limit that an instrument can be operated by them, they are
valid.

SCPI Command - Quick Reference C-1
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cy | [0000.]
consisTency | [0000.1

@ooo (0000 ] 2@---

METER A o | COUNTER R

I(—'——-————E-DR[ZONTAL >|
CONSISTENCY

Figure C-1. Command Consistency

The user need notbe concerned about the interface commands, the common
commands or the syntax and data structures, they are IEEE 488.1 and IEEE
488.2 definitions and have not changed; they are encompassed within SCPL
Not all instruments use all commands, but all instruments use the same
command format. Using the language rules and the hierarchical nature of
the command structure, new commands, parameters, and subsystems can
be developed from the existing primitive elements and commands as new
instruments are introduced.

The hierarchy of subsystem commands in SCPI is called a Command Tree
(sometimes also called a Command Flow Chart). The SCPICommand Tree
is up-side-down, the Root is at the top with branches extending downward,
ending with the parameter required for the branch function. Refer to
Figure C-2. There is only one route to travel to reach the destination
keyword or parameter on the selected branch. More than one command
may have the same keyword, but on different branches. These commands
usually perform a similar function in the respective branches, however,
each can only be reached by traversing a unique path.

root

other
‘)’sub-systems
| TRiGger | [SOURce]

other
=~ — 3 [SOURce]
commands
FREQuency SOURce ROSCi Hlator
(<vaiuer) SOURce

@T ern@ GN'FernaD
(N‘Yern@ @(T era@

Figure C-2. Same Keywords in Di#ferent Subsystems
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The command hierarchy can also be represented by a Command Table and
by Syntax Diagrams. An example of each method is illustrated.

Parameters

The parameter specifies the finest detail that is required in a branch. Most
parameters have a defined default value at power-up or *RST. Parameter
defaults are specified in the manual for each instrument. There are three
major types of parameters: Character (Discrete), Decimal Numeric, and
Boolean.

Character parameters are a one word character label, usually one of a
number choices, that defines a characteristic (e.g. ZCROs - the abbreviation
for Zero Crossings). Failure to include a numerical suffix with a Character
parameter requiring one, will result in issuing a command with the lowest
value suffix (e.g. the command TTLTrg without any suffix will default to
TTLTrg0).

Decimal Numeric has an extended set that may be implemented. Decimal
Numeric may not be used as a subset (e.g. 1 of n lines), but may be used as
avalue definition ( e.g. start value = 10). Subsets are implemented by using
a suffix with a discrete (e.g. Line2), Decimal Numeric also covers the “label”
type of parameter, the signal name (e.g. SIN1). The extended numeric set
covers the special numbers MAXimum and MINimum which are required
and DEFault which is optional.

Boolean parameters can have one of two values, usually ON or OFF. Boolean
values can also be represented by “1” or “0” on the command line. Queries
requesting a Boolean value will always return either “1” or a “0”,

A SCPI convention shows parameters in text and on the Command Tree
withanglebrackets (<>)if they arevalues ornames tobe entered by the user.
Parameters with a character (discrete) keyword or Boolean parameters do
not use the anglebrackets. A Wavetek convention shows parametersin the
command tree enclosed within an oval “box”. The default parameters that
are selected at power-up or *RST are shown in shaded oval “boxes”.

Querles

Any command that sets a value, can be queried about the current value of the
setting. The query form of the command ends with a question mark (7). Some
commands-are defined as queries only and can be identified by the question
mark used after them in the command tree. Some commands are events only
and donot have a query form. These can usually be identified by their action
nature such as DELete or IMMediate. The values of the special numbers of
MAXimum, MINimum, and DEFault may also be queried.

SCPI Punctuation and Syntax

Keywords canbe abbreviated or used in full. SCPIrequires the exact abbrevia-
tion or the exact full spelling only; capital or lower case letters have equal
weight. The long form of the keyword may be either a single word ora phrase
which has been abbreviated to a single word. The SCPIconventionis touse the
entire keyword in any text or instructions with the accepted abbreviation
shown in capital letters. In addition, Wavetek makes the capital portion bold
to show the minimum command requirements at a glance, and sets it off by
using a different typeface. For example,

FREQuency
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Common commands must start with an asterisk (*). SCPI commands start
withanoptional colon ;). Eachtimeacolonisinsertedinthe command line,
the “pointer” isinstructed to move down thebranch which has thekeyword
immediately following. A semi-colon separates a string of commands on
one line. If a colon does not follow the semi-colon, the “pointer” remains
at the same level. A colon following the semi-colon will set the “pointer”
back to the root. The commands do notbecome effective until a “Program
Message Terminator” is received at the end of the command line. An
incorrect command line will generate an error message.

Condensed Rules:

*Power-on and Reset

After power is applied, the command “pointer” is set to the root and
all parameters to default values (*RST does not set the Trace memory
to default values),

+Command line termination
When the command line is terminated with a Program Message
Terminator, the “pointer” is set to the root level.

*Colon
The optional leading colon in a command line indicates the keyword
immediately following is at the root level (a subsystem).

A colon between command keywords indicates the pointer is to step
down one level to the immediately following keyword.

eSemi~colon
The semi-colon separates commands within the same message with-
out changing levels.

sWhitespace (space bar or tab)

Whitespace must be used to separate commands from parameters.
Whitespace must not be used within a command keyword. Other-
wise, SCPI usually ignores the whitespace.

*Comma
When a command requires a series of parameters, they must be
separated by commas.

*Question Mark

The questionmarkis placed after theprogramheader creatingaquery.
Aparameter may beplaced after the questionmark whereappropriate
(for example, ... LIMits? <trace name>), Someeventcommands donot
have a query form (for example, DELete). Some commands are
queries only (for example FREE?).

*Common Commands

Common commands (*RST, *TRG, etc.) are acted upon the same way
regardless of which subsystem or into which level of the SCPI test
program they are written. After execution of the common command,
the SCPI command “pointer” will return to the point where it was
interrupted (the exceptionis *CLS, the “pointer” is setback totheroot).
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The *"RST command will reset all subsystems to the default values
except the Trace memory; it does notset the “pointer” back to theroot.

Text Symbols

*Square brackets
Commandsor portions of parametersthatare optional areenclosed by
square brackets ([ ]).

» Angle brackets

Angle brackets (< >)enclose parameters that are to be entered by the
user, usually either numeric label (names) or numeric data (levels,
values),

eVertical line
The vertical line ( | ) represents an “exclusive OR”, one of the values
shown must be used.

TRACE NAMES (numeric label data)
Thefollowing restrictions governparameternames (user waveformnames):

1
2
3.
4.

5.

They cannot exceed 12 characters in length, preferred lengthis 4.
They must not have any embedded whitespace.

They must start with an alphabetic character. They cannot start with
anumeric, a whitespace, or an underscore.
Allalphanumericcharacters may beused, both capitol and lower case.
The underscore (_) may also be used.

There is no abbreviation for the users trace name, it must be used as

" defined.

The command hierarchy can be represented in three ways; the COM-
MAND TREE, the COMMAND TABLE, or the COMMAND SYNTAX
DIAGRAM. All three are illustrated on the following pages. Refer to
Figure C-3, the Example Command Tree.

Example Command Tree

root

_..§ OTHER
SUB-SYSTEMS

I 1
POSition [BTATe] SYNC

PDIiNt AJFF

TECe Sracs
neme,

address>,

Figure C-3. Example (Marker Subsysiem) Command Tree
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Example command lines for this subsystem follow. Assume a trace name
and size have been entered and a trace name is currently selected. Only the
entered trace name is acted upon by the commands except in the case of
global commands like DELete:ALL or MODE, etc. The long form of the
keywords are given with the approved (or Wavetek selected) abbreviations
in capitals. Items in bold, with the exception of optional commands, are
minimum requirements.

The first character on the command line is the colon (:). This places the
“pointer” at the “root” and just above all subsystems. The leading colon is
optional if the command pointer is already at the “root”. The following
example shows the development of the command line by “walking” down
the tree. Select the MARKer subsystem by entering:

iMARKer

There are three branches in the Marker subsystem, select SYNC by entering
it after MARKer:

1 MARKer: SYNC

Sync has two discrete type parameters. Select one, ZCROs. Enter a
<space>, then ZCROs, then a <program message terminator> (<PMT>).
The <PMT> is not normally shown in command lines, but is shown below
for reference. The PMT will enter the command string into the coniroller.

stMARRer 1 SYNC ZCROs «<PMT>

If, after setting markers at various locations in the waveform, the markers
are in unacceptable locations, turn them All Off using the AOFF
sub-command (AOFF has no abbreviations).

1MARKer :POSition: AOFF <trace name>

Now, set the marker(s) to the position(s) desired. This command sets only
one marker position (high) at a time; if more than one is desired, repeat the
command for each position. There mustnot be any whitespacebetween the
comma and either parameter. The <address> is 2 numeric value.

:MARKer:POS8ition:POINt <trace name>,<address>

The desired marker selections have been completed. Now, turn the marker
ON. This command can use one of several formats, the complete command
follows:

tMARRKer: 8TATe ON

C-6 SCPI Command - Quick Reference
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Because the STATe command is optional (the square brackets, [ ], in the
command tree show this) it is not necessary to be entered on the command
line:

1t MARRKer ON

Because the ON parameter is Boolean, it can be replaced by “1”, if
desired:

:MARKer:STATe 1

Both of the options have been exercised in the following command line. The
syntax selected for the command depends upon the user.

tMARKer 1

Not including the query, the commands could havebeen entered in a string
of four commands on one program line, using the semi-colon and colon, as
follows:

1MARRer: SYNC 2CROs;POSition:AQFF <trace name:>; POINC
<trace name>,<address>;:Marker 1

Enter a request for the marker state (this does not change the state).

1 MARRer: STATe? or 1MARKer?

Because the marker has been turned ON, the Boolean response will be:
1
Example Command Table

The command tree can also be presented as a table. The hypothetical
instrument command tree portion of Figure C-3 is shown below as table
C-1. The symbols used with the tree are also used with the table.

The angle brackets (< >) indicate the parameter is entered by the user.
Lower case text between the angle brackets show the parameter that is
expected. ON/OFF are Boolean parameters. Discrete parameters often
appear as command keywords in the command table, but must not be
confused; a whitespace is still required before them on the command line.
All parameters have manufacturer specified default values which will exist
at power-up or "RST. Numerical values entered, which are out of range for
the branch, will not be acted upon and will return an error when the
SYSTem:ERRor? query is sent.

The squarebrackets ([ ]) are optional commands that are not required in the
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command line, but may be used for documentation clarity. Some param-
eters or portions of parameters may be optional and will be shown with
square brackets around them.

Table C-1. EXAMPLE MARKER COMMAND TABLE

COMMAND PARAMETERS PARAMETER TYPE
:MARKer
PCSition
POINt {name> nurneric (‘abel)
: <address> numeric
AOFF <{name> numeric (label)
[STATe] state (optional) Boolean
SYNC sync detector type discrete

Under the “Command” heading in the table, the subsystem command isnot
indented. Each sub-command is indented showing the leve] of subordina-
tion. The Parameter column indicates the parameter expected for the
command. The Parameter Type column shows the type of parameter for the
sub-command

Examplie Command Syntax Diagrams

The command list can also be presented as a syntax (or railroad) diagram.
The hypothetical instrument command tree in Figure C-3 is shown on the
following pages as railroad diagrams. Some symbols used with the freeare
also used with the diagram.

Railroad diagrams (so called because they look like railroad layouts from
above) are another way to present the command flow. There is a railroad
diagram for each command in a subsystem. As with the command tree and
the command table, railroad diagrams have some unique symbols.

The rectangular box contains command and subsystem
keywords with their abbreviation in capital letters.

The oval “boxes” contain parameters; shaded boxes are
default. The angle brackets (< >} contain user entered parameters.

O The circle encloses punctuation (“sp” implies whitespace).
—  The arrow shows the command direction flow. The flow

is usually from left to right, but the command may contain loops
flowing in other directions.
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Figure C-4 shows how the sync is selected, the query form, and the
parameters available using the “railroad” syntax diagram format. The
bypass around the leading colon indicates it is optional in the command
line, The defaultparameter is shown by the shading. Ateach place theline
splits, a decision must be made which path will be followed. The command
is completed when the exit arrow has been reached.

Figure C-4. Sync selection

Pigure C-5 shows the All Off command. There is no query form of the
command, AOFF is an event.

1 POSItion I-@-I AOFF

. Figure C-5. All markers OFF command

Figure C-6 shows the command for setting the point address.

(7
@] mnxﬁ-@-{ ;aosmgn[-@-!pom @ <race names) o <addressz)-=»

Flgure C-6. Set the marker point address

Figure C-7 shows the bypass around the optional STATe command. The
entire Boolean parameter compliment is in the diagram with both OFF and
“0” shown as default. The OFF parameter is equal to “0”, and ON is equal
to “1”; equal parameters are interchangeable in the command line.
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Figure C-7. Set the marker siate.

The query toshow the output state will only return the Boolean values of “1”
or I Oll .

Low Level Interface Commands

The Arb responds to the following low level VXIbus interface commands.
These are issued by its commander. Refer to the VXIbus specification for
further information. -

ANOP Abort Normal Operation
This command causes the Arb to cease its normal operation as fast as
possible. It resets the ready bit in the Status register to 0. The unitis
reconfigured to the default state; the power-up memory test is NOT
performed. It has the same effect as *RST and *CLS.

BNOP Begin Normal Operation:
This commands the Arb tobegin normal operation. Thereadybitin the
Status register is set to 1 and the device is ready to receive data.

CLE (lear

Upon receiving the clear command, the Arb removes all output data
in the VXI Data Low register. The Arb will discard all data due for
output from operations currently in progress and become ready to
receiveanew command; the inputand output queuesarecleared. The
read ready bit in the Response register will be reset to 0, The Err*bit of
the Responseregister willbe de-asserted and any pending read protocol
error command responses will be canceled.

ENOP End Normal Operation
The Arb ends its normal operation in an orderly manner without any
time limit constraints, Incoming signals areno longer processed. The
ready bit of the status register is reset to 0. The current Arb configura-
tion is maintained.
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ICOM Identify Commander
The Commander uses this comand to tell the Arbitslogical address.

RPE  Read Protocol Error
The VXIbus commander uses this command to query the cause of the
last protocol error.

RPR  Read Protocol
The VXIbus commander uses this command to find out what proto-
cols in addition to the Word Serial protocol that the Arb supports. The
Arb supports I, I4, EG, and RG.

RSTB Read Status Byte
This command is used by the Commander toread thestatus byte from
the Arb,

MODEL 295 SCPI| COMMAND TREES

Figures C-8 through C-15 provide the programmer/operator with a com-~
plete set of SCPI Command trees for the model 295. These trees are an
alternate method (to the Command Table) of constructing syntactically
correct SCPI commands.

MODEL 295 SCPI| COMMAND TABLE

Table 5-1, SCPI Command Summary, and Table C-2, model 295 SCPI
Command Syntax, provide the programmer/operator with a complete set
of SCPI Commands for the model 295, The Command Table is the primary
means of constructing syntactically correct SCPI commands.
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SCP!I CONFORMANCE INFORMATION

This Appendix contains compliance data as required by the SCPI 1992
Specification, Volume 1: Syntax and Style. Specifically, paragraph 4.2.3,
Documentation Requirements, specifies the Conformance Information re-
quirements for SCPI products.

Model 295 SCPI Version

The Model 295 50 MHz Arbitrary Waveform Generator has been designed
to comply with SCPI Version 1992.0, dated February 1992.

Model 295 SCPI Command Syntax

The SCPI specification, Version 1992.0, defines three type of SCPI com-
mands which may be used in a SCPI product: Confirmed Commands,
Approved Commands, and commands which are not part of the SCPI
definition.

SCPI Confirmed Commands

Confirmed Commands are those commands which are published in the
SCPI 1992 Specification, Volume 2: Command Reference. Refer to Table
C-2 for the complete syntax of Model 295 SCPI commands. Model 295
Confirmed Commands will be identified with the notation “Confirmed” in
the third column,

SCPI Approved Commands

Approved Commands are those commands which have been approvedby the
SCPI Consortium, but are not published in the SCPI 1992 Specification. Refer
to Table C-2 for the complete syntax of Model 295 SCP1 commands. Model 295
Approved Commands will be identified with the notation “Approved” inthe
third colummn,

Commands not pari of the SCPI Specification

The SCPI Specification does allow products using the SCPI language to have
specialized commands included which are outside of the SCPI definition,
Refer to Table C-2 for the complete syntax of Model 295 SCPI commands. Any
Model 295 commands which are not in the SCPI definition will be identified
with the notation “Not SCPI Approved” in the third column.

Incomplete Command Implementation

The SCPI definition specifies each command completely, and if the command
keyword is at the leaf node, it specifies the parameter data and query responses.
In some cases, a SCPI product may not implement all of the choices givenin the
specification.

For example, when parameter character data is in the form of a list of choices,
the product’s hardware may not support all of those choices:

[SOURce}:FREQuency:MODE <CW | FIXed | SWEep | LIST | SENSe>

In this example, a complete list of possible Frequency Modes is given. How-
ever, the product’s feature set may want to have a settable Frequency Mode in
order to set a CW | FIXED frequency, and to enter a Frequency Sweep Mode.
The other Modes, LIST and SENSe, may not have any hardware to support
them. In this case, the SCPI Syntax Table (see Table C-2) would use footnotes
to indicate partial conformance to the SCPI Specification.
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Table C-2. Model 295 SCPI Command Syntax

KEYWORD PARAMETER FORM NOTES
CAlLibration<n> Confirmed
[ALL)? - Confirmed
:DATA <arbitrary block program data> Confirmed
:AFCorrection <point>,<frequency>,<gain> Not SCP} Approved
:AMPLitude ' Not SCP1 Approved
[:GAIN] <numeric_value> Not SCP!| Approved
:OFFSet <numeric_value> Not SCPI Approved
:AMZero <numeric,_value> Not SCPI Approved
OFFSet Not SCPI Approved
GAIN] <POSitive | NEGative>,<numeric_value> Not SCPI Approved
:OFFSet <PQOSitive | NEGative>,<numeric_value> Not SCP| Approved
:PAZero <numeric_value> Not SCPI Approved
SCMZero <numeric_value> Nat SCPI Approved
STORe Not SCPI Approved
SQRSymunetry <numeric_value> Not SCPl Approved
STATe <boolean> Confirmed
INITiate<n> Confirmed
[[IMMediate] Confirmed
:CONTinuous <Boolean> Confirmed
MMEMory Confirmed
‘CATalog? <RAM | DISK> Confirmed?
LCOPY <source_name>,<RAM | DISK>,<dest_name>,<RAM IDISK> | Not SCP| Approved
:DELete <file_name>,<RAM | DISK> Confirmed'2
INITialize <RAM | DISK> Not SCPI Approved
{LOAD : Not SCP! Approved
:SEQuence <n>,<sequence_name>,<RAM | DISK> Not SCPI Approved
:SETup <setup_name>,<RAM | DISK> Not SCPI Approved
:TRACe <n>,<trace_name>,<RAM | DISK> Not SCPI Approved
:5TORe Not SCP! Approved
:SETup <setup_name>,<RAM | DISK> Not SCP} Approved
‘TRACe <n>,<trace_name>,<dest_name><RAM | DISK> Not SCPI Approved
OUTPut<n> Confirmed
{CLOCk Not SCPI Approved
‘FREQuency <numeric_value> | Not SCP! Approved
‘MASTer Not SCPI Approved
SOURce <INTernal | EXTernal> Not SCPI Approved
[:STATe] <Boolean> Not SCPI| Approved
‘SOURCce <RASTer | SYNThesizer> Not SCPI Approved
FiLTer Confirmed
[:LPASs] Confirmed
[:STATe] <Boolean> Confirmed
:SELect <ELLiptic! BESSel> Not SCPl Approved
[:5TATe] <Boolean> Confirmed
SUMBus Not SCP! Approved
[:STATe] <Boolean> Not SCPI Approved
TRIGger Not SCP! Approved
[:\STATe] <Boolean> Not SCPI Approved
:SOURce <BIT | BCOMplete | LCOMplete> Not SCP! Approved
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Table C-2. Model 295 SCP1 Command Syntax (Continued)

KEYWORD PARAMETER FORM NOTES
RESet<n> Confirmed
[SOURce<n>] Confirmed

:AM Confirmed
[:STATe] <Boolean> Confirmed
:MODE <AM | SCM> Not SCP! Approved

«CLOCk Not SCPI Approved
:CONFigure <INPut | OUTPut> Not SCPI Approved

:FREQuency Confirmed

[:CW | FIXed ] <numeric_value> Confirmed

:MANual <numeric_value> Confirmed

:MODE <CW | FIXed | SWEep> Confirmed?®

:RASTer <numeric_value> Not 8CP| Approved

STARt <numeric_value> Confirmed

:STOP <numeric_value> Confirmed

:FUNCtion: Confirmed

[:SHAPe] <shape_name> Confirmed

;USER <irace_name> Not SCPI Approved

:MODE <FIXed | SEQuence> Confirmed’

:GROup <numeric_value> Not SCPI Approved

MARKer Confirmed
:POSition Not SCP! Approved

:ACFF <lrace_name> Not SCPI Approved
‘POINt <trace_name> <point_index> Not SCPI Approved
ZAXis ‘ Not SCPI| Approved
:AOFF <trace_name> Not SCP| Approved
POIN <trace_name>,<point_index> Not SCPIl Approved
SYNC Not SCPI Approved
:SOURce <ZCRoss | BBITs> Not SCPI Approved
[:STATe] <Boolean> Not SCPI Approved
‘TRIGger ' Not SCPl Approved
[:STATe] <trace_name>,<Boolean> Not SCP] Approved

:PHASe Confirmed
[:ADJust] <numeric_value> Confirmed
:MODE <INDependent | MASTer | SLAVe> Not SCP| Approved

:ROSCillator Confirmed
:SOURce <INTernal | EXTernal | BUS> Confirmed’

:‘SEQuence Not SCPI Approved
:ADVance <AUTOmatic | TRIGgered>,<list_index> Not SCPI Approved
:DWELL <numeric_value>,<list_index> Not SCPI Approved
:FUNCtion <trace_name>,<list_index> Not SCPI Approved
:LENGth <numeric_value> Not SCPI Approved
:TRIGger Not SCP! Approved
:SENSe <EDGE | LEVel> Not SCPI Approved
:MODE <SYNChronous | ASYNchronous> Not SCP Approved
:SUMBus Not SCP! Approved
[:STATe] <Boolean> Not SCPI Approved

:ATTenuation <numeric_value> Not SCPI Approved
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Table C-2. Model 295 SCPI Command Syntax (Continued)

KEYWORD PARAMETER FORM NOTES
[SOURce] {cont'd)

:SWEep Confirmed
:COUNt <numeric_value> Confirmed
:DIRection <UP | DOWN> Confirmed
:MODE <CRESet | TRESet | HRESet | CREVerse | TREVerse |

HREVerse | MANual> Confirmed’
:SPACing <LINear | LOGarithmic> Confirmed
TIME <numeric_value> Confirmed

:VOLTage Confirmed

[:LEVe]] Confirmed

IMMediate] Confirmed
[:AMPLitude] | <numeric_value> Confirmed
:OFFSet <numeric_value> Confirmed
SYSTem Confirmed

‘CHECksum? Not SCP Approved

:ERRoz? Confirmed

‘DATE <year>,<month>,<day> Confirmed

KEY <numeric value> Not SCP! Approved

‘TEST? Not SCPI Approved

:REFerence Not SCPI Approved
:SOURce <INTernal | EXTernal> Not SCPi Approved

TIME <hour>,<minute>,<second> Confirmed

:TRIGger Not SCPI Approved
[:IMMediate] Not SCPI Approved
:LEVel <numeric_value> Not SCPI| Approved
:POLarity <POSitive | NEGative> Not SCPI Approved
TTL Not SCPI Approved

:VERSion? Confirmed

:ZAXis Not SCPI Approved
:LEVel <numeric_value> Not SCPI Approved
:POLarity <POS&itive | NEGative> Not SCPI Approved

TEST<n> Confirmed
LALLR? Confirmed?
:RAM? Confirmed?

TRACe<n> Confirmed

:ADDRess? Not SCPI Approved

:‘CATalog? Confirmed

:DEFine <trace_name>,(<frace_name> | <numeric_value>) Confirmed

[DATA] <trace_name>{<trace_name> | <block>) Confirmed
:LINE <trace_name>,<point_index1><point_valuel>,

<point_index2>,<point_value2> Confirmed
POINt <trace_name>, <point_index>, <point_value> Not SCPI Approved

:DELete Confirmed
[INAME] <trace_name> Confirmed
:ALL Confirmed

:DIRectory? Not SCPI Approved

:FREE? <points available>,<points in use> Confirmed
:LCONTiguous? | <numeric data> Not SCP! Approved

:LIMits <trace_namT,>, <start_index>, <stop_index>

Not SCPi Approved
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Table C-2. Model 295 SCPI Command Syntax (Continued)

KEYWORD PARAMETER FORM NOTES
TRACe<n> (cont'd)
‘MODE <CW | RASTer> Not SCPI Approved
:POINts <trace_name>,<numeric_value> Confirmed
:REName <trace_name>,<trace_name> Not SCP! Approved
SELect <trace_name> Not SCP| Approved
TRIGger<n> Confirmed
COUNt <numeric_value> Cenfirmed
:GATE Not SCPI Approved
[:[STATe] <Boolean> Not SCPI Approved
[:IMMediate] Confirmed
:POLarity <POSitive | NEGative> Not SCP| Approved
SOURce Confirmed'
[:STAR] <INTemal | BUS | EXTernal | MASTer | INPut0 | INPutl |
INPut2> Not SCPI Approved
:ADVance <INTernal | BUS | EXTernal | MASTer | INPutO | INPutl |
INPui2> Not SCP] Approved
TIMer <numeric_value> Confirmed
DISPlay Confirmed
TEXT <string> Not SCPI Approved
CLEar Not SCPI Approved
UPDate Not 8CP| Approved
HVOLtage<n> Not SCPI Approved
OUTPut Not SCPI Approved
[:STATe] <Boolearc> Not SCP| Approved
:CINPut Not SCP! Approved
[:STATe]} <Boolean> . Not SCP1 Approved
SUM <Boolean>,<Boolean>,<Boolean> Not SCPI Approved
[:LEVel] Not SCP| Approved
[:IMMediate] Not SCPI Approved
[:AMPLitude] <numeric_value> Not SCPI Approved
:RESet Not SCPi Approved
:VERSion? Not SCP! Approved
STATus Confirmed?®
‘OPERation Confirmed?®
:CONDition? Confirmed?®
:ENABle <numeric_value> Confirmed®
[:EVENt]? Confirmed?
QUEStionable Confirmed?®
:OPERation Confirmed®
:CONDition? Confirmed?
:ENABle <numeric_value> Confirmed?®
[EVENt]? Confirmed®
:PRESet Confirmed?®

1.  Device dependent parameter character data.

2. Incomplete implementation; at least one parameter not supported per SCFI specification.

3. STATus Subsystem commands operate per the specification, but the physical Status Registers are not
implemented in the hardware.
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- Rack Ears and Slides Instructions

Appendix D

RACKSLIDE KIT INSTALLATION INSTRUCTIONS

Refer to Figure D-1 on the following page while following the step-by-step
instructions. Table D-1 lists the parts supplied with the rack mounting kit.
Reference designators in table D-1 are keyed to the index numbers in figure

D-1.
1. Remove coverscrews,2 places percover. Slidecoversbackand off the
unit.
2. Remove side panel screws, 2 places per side panel. Slide side panels
back and off the unit.
3. Remove foot mounting hardware and feet, 4 places.
4. Re-install covers using original hardware. Side panels do not get re-
installed. :
5. Install rackear/handle (item number 3) and adapter (item number 6)
2 places, using hardware item number 4, 3 places per side.
6. Install rackslide (item number 2 — only inner member is illustrated for
clarity) and adapter (item number 1) 2 places, using hardware item
number 3, 3 places per side. Note orientation of item number 1.
Surface with slots must be up against side of chassis,
Table D-1. Rack Mount Parts List
Ref Des | Description Orig Mfgr No, Mifgr Wik No. Qty
1 Bar, Adapter, Rack | 1400-02-5251 Witk 1400-02-5251 2
slide
2 Slide, 20 in. made .2400-99-0002 Witk 2400-99-0002 2
from 2400-06-0002
3 Serew, 10-32X1,TRS| 10-32X1TRS CMRCL 2800-20-0116 8
4 Screw, 82°. F-Head | 6C75FXS WEAST 2800-54-0216 8
Phillip, 6-32, 3/4 LG
Stainless Steel
5 Handle/Rack Ear 1400-02-5250 Wik 1400-02-5250 2
6 Adapter, Handle/ 1400-02-5252 Writk 1400-02-5252 2
Rack Ears
7 Bracket JPN-5P0440 NL 2400-07-0003 4
8 Nut, Hex, 8-32, 2 832 Hex Nut CMRCL 2800-14-8100 10
9 Washer, Flat, #8 #8FW CMRCL 2800-26-8000 10
10 Screw, Pan, CAD I, | B-32X3/8Pan CMRCL 2800-38-8106 10
Cross Recess,
8-32X3/8
11 Lockwasher, #8 #BSRLW CMRCL 2800-42-8000 10
Split Ring, S8
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? to the previous page for the step-by-step
instructions, Also, the previous page containsa list
of iterns (table D-1) included in the rack mount kit.
Numbered items referenced in figure -1 are listed
as reference designators in table D-1.

Figure D-1. Model 295 Rackslide Kit
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information/Error Messages AI!DBII[“K E
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NOTE: Any OK/CANCEL buttons that are normally part of the
7 message that you see on the display have been omitted from the message
’= descriptions given here.

Look for the message of interest under the following categories:
»  Waveform Editing Messages

*  Waveform Messages

£ ¢ Sequences Messages

B » Save/Restore Setup File Messages
e File Operations Messages

= »  Backup RAM Messages

e  Channel Grouping Messages

" o  External Connection Messages

- ¢ Instrument Messages

*  PCXImage Message

e 3V Battery Check Message

¢  Disk Drive Messages

* Remote Operation Messages

®  Self-Test and Calibration Messages
7 ¢ Internal System Error Messages

Waveform Editing Messages

- Make connectlons to scope:

- Channel MAIN OUT and SYNC MARKER

- Chassis Z AXiS OUT to scope Z axls
-Trigger scope on SYNC OUT

" - Set up scope to 0.5V/dlivision and ‘X’ sec/dlvision

This message appearsas partofloading a waveform tobe edited. It gives the
proper scope setup in order to see the waveform in proper perspective.
Failure to set the scope as indicated, especially the ‘X’ sec/division, resuits
in a waveform exceedingly difficult to edit.

The message box has both BEGIN and CANCEL edit selections. Should you
choose to CANCEL, the current output function is not changed.
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Waveforrn memory
There appears to be a problem with waveform memory on the current
channel card.

Waveform hardware
There appears to be a problem with the channel card hardware.

Bad waveform size
or

Insufficient waveform memoty.

Delete waveforms and try again

Both of these errors have the same cause. The current channel does nothave
enough free memory for the waveform you are attempting to load into it.
You can delete individual waveforms by using the “Waveforms Manage-
ment” screen’s “Delete” menu.

Block oo large to copy

The block of the waveform that you have selected to copy is too big to copy.
Model 295 has to make a temporary version of the block, and there is not
enough free memory in the instrument currently to support the selected
size.

Nothing to paste
Paste command chosen with no data in the paste buffer (no previous cut or

copy).

Too many polints In paste buffer

You are attempting to insert data from the paste buffer into the waveform
in a position such that not all the data fits before the end of the waveform is
reached. Eithermovetheinsertpointcloser to thebeginning of the waveform,
or resize the waveform.

Original waveform cannot be restored after editing

If you perform waveform edit on a waveform that is present only on the
channel card (not saved), you cannot recover the original waveform after
editing. Model 295 does not keep a backup copy of such waveforms. If the
waveform also exists or exists instead as a file in backup RAM or on disk,
this problem does not oceur (and the message does not appear).

Waveform storage format Is Invalld

File chosen to load as a waveform is in a format not understood by Model
295. This is probably caused by naming a floppy disk file with a name that
appears to the 295 to be a waveform file when it is not.
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Waveform Messages

Waveform <name> already exists In channel memory

OK to Overwrite?

You have chosen to load a waveform. One by the same name, <name>, is
already present in the current channel’s memory. This message gives you
a chance to cancel the load so that you can copy this waveform to a
permanent location, should you so desire.

load Waveform

Waveform <name> not found on <Source>

During restoration of a stored setup, the instrument could not find a
waveform file "X’ where it was expected. <Source> is the source where the
waveform was expected: disk drive or backup RAM. The file may have been
deleted or renamed. Since a required waveform could not be found, the
channel is set to the default, standard function, SINE.

No Waveform of Sequence Actlve on channel <n>

On the “Waveforms Management” main screen, the “Active” menu choice
is only available when the current channel is running a user-defined
waveform or a sequence. If that is not the case, this message is displayed.

Delete all Waveforms

Deiete all wavetorms in channel <n> memory?

On the “Channel Waveform Memory” screen, you have picked the “DE-
LETE ALL” button. This message gives you the chance to cancel deleting
all waveforms from the memory of channel <n>. Once deleted, they must
be recreated or reloaded from non-volatile memory (RAM or DISK).

Sequences Messages

The channel does not have enough memory fo load the
secquence.

Delete waveforms and fry agaln. S

While attempting to load a sequence, Model 295 has determined that the
channel card does not have enough free waveform memory to load all the
waveforms required for the sequence.

Rather than arbitrarily deleting waveforms to make room, the instrument
cancels the sequence load and lets you decide which waveforms to delete to
free up enough room. You can use the “Delete” menu choice on the
Waveforms screen to select individual waveforms to be deleted.
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OVERWRITE SEQUENCE <name>

Are you sure?

After editing, you have selected to save a sequence to a place in which a
sequence of the same name already exists. This message gives youa chance
to cancel the save so that the other sequence will not be lost.

Sequence Load ‘

The requested sequence coniains the waveform <name> which
was not found on <Source>

While Ioading the sequence , Model 295 failed to find waveform <name>
whereitwas expected, <Source> is either Backup RAM or Disk. The channel
is set to the default SINE function.

Load Sequence

Sequence <name> not found on <Source>

While restoring a saved setup, Model 295 could not find the sequence file
called for by the saved setup. The sequence name is <name>, and <Source>
is where it was expected: disk drive or backup RAM. You may have
accidentally deleted the sequerce file, The channel is set to SINE function
since the sequence is unavailable. Restoration of the stored setup is termi-
nated.

WAIT FOR START TRIGGER

SIGNAL or START SEQUENCE NOW?

Whenever a sequence is loaded for execution on a channel, this dialog is
presented to let you decide how to start the sequence. If you choose START
NOW, the sequence’s first waveform begins immediate playback, If you
choose WAIT, the first value of the first waveform in the sequence is output,
and further playback waits for a trigger signal. That trigger is whatever
trigger is currently set for the channel’s start trigger. This defaults to the
channel’s internal trigger rate generator, 1 kHz frequency until changed.

No Sequence Active on channel <n>

On the “Sequences Management” mainscreen, the “Active” menu choiceis
only available when a sequence is actually running on the current channel.
Otherwise, this message is displayed when the “Active” menu selection is
made. ‘

Sequence Save

Waveform <name> nof found

During the save of a Sequence to Battery-Backed RAM or DISK, the
Waveform segment named <name> could not be found. The SAVE is not
completed. This error is most likely to occur when doing a Sequence Copy
with the “also copy waveforms” box selected. Itmeans that thesequencefile
was found for copying, but a waveform that is part of the sequence was not
present at the Source location and could not be automatically copied. To
clear up the problem, manually locate the waveform file and copy it to either
the Sequence Source or Destination location.
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Save/Restore Setup File Messages

Invalld Saved Setup flie
Attempted to restore a file that was not a stored setup.

Saved Sefup file: unsupported version
The chosen setup file is in a format incompatible with the current Model 205
firmware.

Error restoring saved sefup
An error cccurred reading the contents of a saved setup file, The restoration
is aborted, but channel settings may be partially altered.

Setup Save: Waveform or Sequence running on channel <n> exists
only In channel memory (not saved). Setup will not be restorabie
once Instrument Is turned off. See Help: Instrument Stored Seftings.
Model 295 is preparing to perform a SETUP:SAVE. It detects that on one or
more channels the current function is a user-defined waveform that exists
only in channel card memory. It was not loaded from Disk or Battery-
Backed RAM, but instead selected from “Current Channel”.

When power is removed, all waveforms in channel card memory are lost.
If you attempt to recall this saved setup after power is cycled, it will fail
because the waveform will be gone. Until you cycle power, recall will work
just fine.

This message gives you a chance to cancel the save if desired.

Ways to resolve the problem:

1. Edit the waveform on the channel, save it to disk or RAM, load it back up
from there, then do the Setup Save.

2. Before attempting to load the setup after power-cycle, create a waveform
with the same name as the one that disappeared.

Setup Save: Waveform or Sequence running on channel <n> was
loaded from ¢ different source than where the setup Is being

saved to. Elther copy the function to the same destination after
Setup Save Is done, or cancel the save.

You are saving a setup to disk or backup-RAM, but on channel <n>, the
waveform running was loaded from another source. When a setup is
restored, it assumes that all waveforms or sequences are to be loaded from
the same source on which the setup file itself resides.

Unless you correct this possible problem, the setup willnotbe restorable. As
the message says, either cancel the save, or after it completes make sure to
copy running sequences or waveforms to the same location, if they aren’t
already there. :
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Waveform <name>, on Channel <n> has “X” markers in If, more
than the 15 that setup save aliows. Setup will not be restorable as
is. See Help: Instrument Stored Seftings. '

Dutring the processing of a Setup Save, the model 295 detects that waveform
<name> running onchannel <n>hasbeen edited with the Active Waveform
Parameters screen to set some Markers. Saved Setups currently support
only 15 Markers saved, but you have set more (“X”). Only the first 15
markers get saved and later restored. The remainder will be lost.

If you want all markers saved, there isa way. If you first save the waveform
with Waveform Copy from the channel card to Battery-Backed RAM or
DISK, the save will be done in binary format which will include all markers.
Load this waveform back to the channel memory and then do the Setup
Save. Youwill still get this warning message, but at Restore time the binary
waveform will contain all of the markers which the Setup Save couldn’t
store.

Setup Recall not possible with no channels Installed.
Model 295 will not execute a “Stored Setups Recall” menu choice if no
channels are installed in the instrument. The request is ignored.

Invalid Saved Setup

The file chosen does not appear to be a valid setup file. This is probably due
to giving an arbitrary disk file a name that appears to be that of a stored
setup. Model 295 checks the format of a chosen setup file, and will reject

anything suspicious.

Setup Save: No channels instalied. Nothing to save.

Model 295 will not perform a “Stored Setups Save” menu choice if no
channels are installed in the instrument. The request is ignored; no file is
created.

Setup <name> already exists.

OK to overwrlte?

A setup with the same name as the one you are about to store, <name>,
already exists on the chosen destination. You now have a chance to cancel
the store, which leaves the existing setup alone, or choose OK, which erases
the old setup and stores a new one.

Stored Setup Copy:

Error reading Sequence <name> from <Source>, “Flle not Present”
You are performing a Stored Setups Copy menu choice, and have checked
the “also copy waveforms” box. One of the channels is running the
Sequence <name>, which was loaded from the <Source> (Battery-Backed
RAM or DISK). Setup Store couldn't find this Sequence file to copy it. “File
not Present” is a typical problem-specific error message included with this
screen.
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Sequence <name> has been ediied since It was loaded from
<Sowce>. Update stored copy to maich running version?

During Stored Setups Save, the model 295 detects that you have used the
Active Sequence Parameters screen to change Sequence <name>, which
was loaded from <Source>, Battery-Backed RAM or DISK. Unless you
update the stored version of the Sequence to match the version currently
running on the channel, the Stored Setup will not restore the unit to match
the current configuration. This prompt asks you if the model 295 should
automatically perform an update of the Sequence file as it stores the setup.

File Operations Messages

DELETE FiLE: <extenslon>,<name> on <Source>

OK to delete i?

On the “Utility: Files” screen, after you pick a file name and select the
DELETE button, this message appears. It gives you a final chance to cancel
the delete, <name> is the file name, <extension> is the file type (waveform,
sequence. . .), and <Source> is where it resides: DISK or Backup RAM.

Formeat Disk

All data on disk will be lost.

Are you sure?

On the “Utility: Files” screen, this box results from making the menu choice
“Disk Format”, You get a chance to cancel the format. Once you select
“Format”, all data on the currently installed floppy disk is permanently lost.
The format process takes around 3 minutes.

Forma? Results

Disk type: X

Bytes aval: Y

Bytes bad: D

Once floppy disk formatting is complete, this message reports the results of
the format. X is either 720 KB or 1.44 MB. Y is the amount of space available
for user files. Z is the amount of space that had to mapped as unavailable
because no reliable formatting could be applied to it.

COPY FILE: <extenslon>,<name> on <Source>

OK to delete it?

On the “Utility: Files” screen, after you pick a file name and select the COPY
button, this message appears. The selected file <name>, <extension> file
type (waveform, sequence. . .), and <Source> (DISK or Backup RAM)
already exists, although it is the target for a copy file. This message gives
you a chance to cancel over-writing the target file,

Cannot copy flle Yo same name and destination as the source.

On the “Utility: Files” screen, you chose a file to copy, and then entered the
same name for the new file, and placed it in the same destination (Battery-
Backed RAM or DISK) and the source file. Change the name or destination.
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Backup RAM Messages

Not enough storage memory ‘
The file you are attempting to create takes more memory than is left in
backup RAM. Request denied.

Bad name
The file name given is illegal.

Name already exists In storage
A file name exists in backup RAM that has the same type and name as that
just entered.

Channel Grouping Messages

Current channel <n> is a slave.

Frequency change atffects master channel Y.

This message results when you change the frequency field on the “Channel
Setup” screen, and the current channel has been set as a slave channel. The
slave setting was selected at some earlier time on the channel grouping
screen (a menu choice on the “Instrument Setup” screen).

The intent of this warning message is to let you know that if you continue
with this frequency change, not only is the current channel’s frequency
changed, but also that of the master and all other slave channels.

After selecting a channel on the Channel Setup screen, you ate given this
warning only once. You are not warned for every frequency change.

Channel is part of a group.

Clock cannot be changed here.

Adjust channel grouping?

This appears when you attempt to select the “Clock BNC” menu choice on
the “Channel Setup” screen. The channel has been put in a group, via the
channel grouping menu choice on the Instrument screen.

If you answer yes 1o this box, the channel grouping screen is automatically
brought up, allowing you to remove the channel from the group. Answer-
ing no just cancels the menu choice.

Channel grouping: Grouping not possible with less than 2 channeis
installed

If only one channel is installed in Model 295, there is no meaning to channel
grouping. The menu choice is denied, with this message informing you
why.
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Slave channels requlre a Master channel.

After selecting DONE on the channel grouping screen, the instrument
checked your settings and found that you set one or more channels to be
slaves without also selecting a master channel.

This is an unworkable configuration, so the offending channels are set to
Independent operation.

Channel 1 must be part of the group

Due to hardware constraints, any channel grouping combination must
include Channel 1. It does not have to be the master—only be present in the
group as a Master or Slave.

All channels are reset to Independent operation.

Only master or siave channels can be phase locked.

Lock setting ignored.

After you selected DONE on the channel grouping screen, the instrument
found that you had checked the Phase Lock box on a channel that is set to
Independent (not part of the group). Only grouped channels can be phase
locked.

The request to set phase locking for the independent channel(s) was
ignored, but the rest of the group settings were retained (if legal),

External Connection Messages

Internal clock output selected:

Make sure no exiemnal clock is

connected to clock BNC or select CANCEL

On the “Clock BNC” dialog, you have chosen to make the Clock BNC an
output. Theinternal channel clock will be routed to the BNC. If you have an
external signal applied to the BNC, this selection can damage the external
source, Model 295, or both. This box gives you a final chance to cancel the
selection.

internal Reference Selected:

Reference will be output on REF IN/GUT connsctor.

Make sure no external reference Is connected or select CANCEL
On the “10 MHz REFERENCE” dialog, you have chosen the “Output” radio
button. If you select “TDONE”, the internal signal will be routed to the rear
panel REF IN/OUT connector. If an external input signal is also present,
damage to Model 295 or the external source could occur.

The “10 MHz REFERENCE” dialog is brought up on the “Instrument” main
screen by selecting the “10 MHz Reference” menu choice,

No External 10 MHz referencel
The current setting of the 10 MHz Reference is as an input. A valid external
signal was present, and Model 295 switched itself to use it as the reference.
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Instrument Messages

Now, however, that signal has been lost. Model 295 'automatically switches
back to its internal reference, but also gives this warning.

Ifa menu s being displayed when the external reference is lost, the warning
message does not immediately appear. It shows up as soon as the menu is
gone.

Reset Instrument:

All channels will be set to default configuration

Are you sure?

You have chosen on the Instrument screen the menu choice “Reset Full
Instrument”. As the message says, all channels will be set to the configura-
tion in effect upon power-on. This message gives you a chance to cancel the
operation.

Resel channel <n>:

Channel will be set to default configuration.

Are you sure?

You have chosen on the Instrument screen the menu choice “Reset Current
Channel”. The current channel (only) will be set to the configuration in
effect upon power-on. This message gives you a chance to cancel the
operation. Waveforms in channel memory are not affected.

Reset Baltery-Backed RAM:

All waveforms, sequences and sefups will be deleted from backup

RAM, and all system setiings will be reset {o default vaiues.

Are you sure?

You have chosen on the Instrument screen the menu choice “Reset Backup
RAM”. The listed items will be permanently lost unless you pick CANCEL
on this message.

Execution error
You are attempting to set channel card hardware to an illegal configuration.
Additional lines in the message box describe the problem in more detail.

Settings conflict

A channel setting that you are altering would, if completed, conflict with
some other parameter already in effect on the channel, Additional lines in
the message box describe what the conflict is.

Data out of range

Channel Error

You haveattempted to set channel card hardware toa value outside of limits
supported by the card.
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PCX Image Message

High Voltage Optlon not Installed.

On the Instruments screen, you chose the Options: High Voltagemenuitem.
The High Voltage Option is not currently installed in the instrument, so the
high voltage option screen is not available.

PCX Image View image Is foo large

You have selected a PCX file from the floppy diskette that is larger than 320
horizontal or 200 vertical pixels in size. Model 295 cannot display such
images.

3V Battery Check Message

Disk Drive Messages

3V Battery Check

FAIL

Level is below 2.7V

When Model 295 is first turned on, it performs a check of the internal battery
that preserves the contents of backup RAM while the instrument is off. This
backup RAM is the “Battery-Backed RAM” that is a selection for file
operations. It is also where user preferences such as LCD viewing angle are
maintained. If the voltage is below 2.7 volts, RAM contents may not be
retained when power is removed.

This warning message tells you it is time toreplace the lithium battery inside
the unit.

This battery has no connection with instrument calibration data,

Disk directory full
Couldn’t create file on disk — disk has no more room for file names.

File not found
Specified file not found on floppy disk. This message should not normally
be encountered.

Flie already exists

Specified file already exists on the floppy disk. This message can result from
copies or saves to the disk where you enter a name rather than pick froma
list.
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Flle Is read-only
Attempted to modify or delete a read-only file on floppy. You need

to take the floppy disk to an MS-DOS machine and remove the write
protection from the file.

improper disk file name
File name entered is not a legitimate DOS name.

Cannot read or write volumse or directory name
During formatting, unable to properly access track-0 on floppy.

Disk has bad track
Read or write has problem with a bad or improperly formatted track.

No disk in drive

or.

Probable unfermatted disk

or.

Diskette not in DOS format

on

Disk not present or not DOS format

Attempt to read from empty disk drive, installed disk is not formatted, or
the disk present has a non-DOS format.

Insufficlent memeory 1o perform disk opseration
Internal error. Not enough system memory remaining fo properly buffer
data to or from the floppy disk.

Disk drive not installed
If the disk drive option has not been purchased, disk operations are not
available. This message so informs.

Not enough room on disk
Attempted write operation needs more space than remains free on the
current floppy disk.

Cannot write to existing flle
Attempted to delete or write to a file that was write-protected.
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Unexpected end of disk flie

The file being read from the floppy is listed in the disk directory as having
a particular size. However, when Model 295 actually read the file, it
encountered the end of the file earlier than this expected size. Results of the
operation are undefined. The disk is probably corrupted and should be
reformatted (after copying any importantly files to another disk).

Disk controfier fallure
Hardware that supports the floppy disk drive is not functioning properly.

Disk read srror

or

Disk read incompiete
or

Disk read daia ioss

Unrecoverable error when reading data from floppy disk. This could be a
file problem, or even the catalog section of the disk.

Disk Is write protecled
A write operation to a floppy failed because the write protect hole in the
floppy has been opened, making disk writes impossible.

Disk cannot be formatted: write protectad
Attempt to format a write protected disk. Not possible.

Disk write error
or
Disk write data loss

Unrecoverable error writing data to floppy disk. Writing to any portion of
the floppy may generate this error.

Format not completed
Diskette format aborted because of some problem that has already been
reported in another message box.

Disk read status
Disk drive hardware reports that there has been a controller failure during
disk operations.
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Remote Operatlion Messages

Value cannof be changed while under remote control

Attempt made to change a value from the front panel, while Model 295 is
under remote control. You may view most screens while in remote, but
parameters cannot be altered. Go to the “Utility: Remote Configure” screen
and select the “GO TO LOCAL” button to re-enable working with the
instrument via the front panel.

Cannot change remote source whils In remote

On the “Utility: Remote Configure” screen, you have attempted to change
the remote source field while the instrument is under remote control. You
must select “GO TO LOCAL” first.

Self-Test and Calibration Messages

Must successiully perform auto callbration before

manual catlbration

The Test/Cal, manual calibration portion of the Instrument screen cannot
be entered if self calibration has never been performed or has failed.

Calibration data appedars to be Invalid.

Store defaulis?

This message should appear only after channel card repair that causes on-
board calibration data to become invalid. Saying OK to this prompt allows
Model 295 to install on the channel card some default, fairly accurate values.
Self calibration and manual calibration should then be performed.

Cal seftings have changed.

Proceed without saving?

Manual calibration values for the current channel have been changed, but
the results not yet permanently stored with the “Store Calibration” button.
If the manual calibration screen is left, or the channel changed, without first
saving altered calibration values, the changes will be lost.

This message gives a chance to remain on the current channel / manual
calibration screen and do that store.

Cailibration Resuit chan X

Hex: Y

Decimal: Z _

After a self-calibration is completed, this message box reports to you the
results. A value of 0 indicates proper self-calibration. Any non-zero value
can be used by technicians to diagnose channel card hardware failures. The
results are reported in both hexadecimal (Y) and decimal (Z) formats.
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Self-Test Resuit chan X

Hex: Y

Decimal: Z

After a self-testis completed, this message box reports to you the results. A
value of 0 indicates proper self-test. Any other value can be used by
technicians to diagnose channel card hardware failures. The results are
reported in both hexadecimal (Y) and decimal (Z) formats.

Internal System Error Messages

If any of these are seen, contact Wavetek customer service. It would be of
help if you can provide a sequence of steps that can duplicate the error
message.

Insufficient system memory avaiiable
Faliure In intemal communications
Waveform Initialize problem
Waoveseq uflllty
Waveform not found
Sequence not found
Waveform system memory problem
Waveiorm already eﬁls?s
Seq utll
Set func
Det trace
Trace add
Help access {allure
Invaiid help dada
Invalid help selection
Feature not yet implemsnted
| Edit setup/recal
Too many disk files opened
Name not found In Baftery-Backed RAM

Unknown Backup RAM file type
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F.1 INTRODUCTION

The Digital Storage Oscilloscope (DSO) Upload (Option 005) controls the
transfer of waveforms between a digital storage oscilloscope and the
Model 295 by means of the General Purpose Interface Bus. The Model 295
receives the waveform as abinary data transfer. TheDSO Option, contained
on a single 3-1/2 inch diskette, consists of the DSO program (D50.295) and
a set of DSO text driver files (xxx.D50).

System Requirements To run the DSO Upload option your Model 295
must contain:

Firmware version V2.0 or later,

Option 002 (3-1/2 inch diskette drive).
Load the program through the Model 295 INSTRUMENT/OPTION screen,
and then load the matching “.dso” driver. Refer to paragraph F.2. The DSO
option cannot be controlled via SCPI commands.

The DSO Upload diskette at this time supports the following Digital Storage
Oscilloscopes:

Gould 4060 Series arid 4090 Series

Hewlett Packard HP 54602

Kikusui COM7200A, COM7201A, COM7100A,
COM7101A, COM70604, COMZ061A

LeCroy 9420/24/50 Sexies

Nicolet System 400 and 500

Philips PM3382-FPM3385, PM3392-PM3394

Tektronix 11402 and 2430

Tektronix TDS 420,460, 520, 540, 620, 640 Series

Tektronix TDS 420,460, 520, 540, 620, 640 Series

Yokogawa Model DL120G

Yokogawa Model D1.3100B Series

Check your diskette for an up-to-date listing of DSO Driver files.

Paragraph F.3 describes how to upload the waveform from the DSO to the
Model 295.

Crecting Your Own Drivers

Paragraph F.4 provides the basic information needed to create a DSO driver
file for DSOs not currently covered. You can create a DSO driver file using
any text editor, Brief etc., or word processor that saves ASCH files. Consult
the DSO manual for your DSO for the correct waveform uploading com-
mands.

F.2 INSTALLING THE DSC UPLOAD OPTION

The following describes Model 295 DSO Upload Program installation. This
section assumes an understanding of the Model 295 mouse and the front
panel keys. For a refresher, refer to section 3, Introduction To the Model 295,
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F-2 DSO Download

in this manual.
1. Connect the Model 295 to its primary power source. See section 2,
Initial Turn On.
2. Turn ON the Model 295 by pressing the POWER switch.
3. Pressthe INSTRUMENT key on the front panel, and select OPTIONS;
see figure F-1.

TrE Tl

4 MutTi=Dharnnel
4 Resel
4 Opliocns

G Test 7 Lal

YhlHz Reference

Figure F-1. instrumt/Otns re

4. The screen displays the User Programs Catalog; see figure F-2.
Note

The Model 295 displays the DSO Upload Program screen if the
program is already loaded.

T lser Frogram: Calales

l Disk Drive l

- - - -

Name: DS0.255 |
Size! 54512 |}l | -—---mmsune-
Date: 1171371892

.

Figure F-2. User Programs Catalog

Select “DS0O.295”, the DSO Upload program. A check mark (V) next
to “DS0.295" indicates a selected file.
Selecting DONE loads “DS0.295".

5. Once the DSO Upload Program screen appears {figure F-3) set up the
Source (DSO) and Destination (Model 295). Also use this screen to
upload a DSO waveform.

Source chooses the DSO driver and selects the DSO waveform source.
Destination selects the Model 295 channel number and names the
waveform.
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Channel:[1)
Free Mem: 632768

Waveform;

[ BEGIN DOWNLOAD [LDONE}
Figure F-3. DSO Upload Program

5a. Load aDSO Driver Select DRIVER from the Sourceblock. The DSO
Files Catalog, figure F-4, screen appears. An error message appears
when  you seiect Begin Upload but failed to seiect a dnve:c

Lr 11 Files _.auiu

Ap-HPE4682.D50

Dnsk Dr}ue

LECS4XX.DSO
T Info N | PM3328.080
Name: HP54682.D50
Size: 1787 | PM3382.DS0

Date: 11713-1992 |

iD:
HP 54682 V1.8

?EK11432 DSD

Figure F-4. DSO Selected

From the “List” select the .DSO driver file that matches your DSO.
Paragraph F.5 lists the current DSO driver files on the option diskette.
If your DSOis not listed, refer to paragraph F.5 which explains how to
create new DSO files.

After selecting the driver file (check mark next to the file name), select
DONE to load the file DONE. The screen returns to “DSO Upload
Program”.

Source Select This field allows you to define what DSO source
supplies the waveform. Part of the driver file sends unit specific
commands to the DSO.

ChooseﬂledesuedDSOsourcefromthehst see figure F-5.

E' U [*u'\'nlnad Fru.qr::n I Wmﬁnu
) L v NNEL 1

CHANNEL 2

SHANNEL 3

CHANNEL 4

[BEGIN DOWNLOAD ]

Figure F-5. source/ select
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GPIB Address This field sets the Model 295 GPIB address to match
the DSO's GPIB address. Refer to your DSO manual for information
on how to verify or set the DSO’s GPIB address.

5b. Destination block, see figure F-8, defines the destination Arb Channel
for the waveform and names the waveform.
Channel Selects which Arb Channel the DSO will upload the
waveform into. Select this field and select the channel number. Only
installed Arb Channels will be displayed. If the Model 295 contains
one Arb Channel, a list does not appear.

Ul Liowits | gad Program

{ HELF JjITen

Channel:[ 1]

Free Mem: 832768

GPIB Address:[_9]
Driver:[HEbdBHZ |

Select;

| CHANNEL 1 i

Wavaform:

BEGIN DOANLGAD] . [ DORE
Figure F-8, Deshination Block

Waveform Select Waveform to give a name to the uploaded wave-
form; see figure F-6. An error message appears If you fail to name the
waveform before selecting “BEGIN UPLOAD.”.

DS Downlead Program I

Figre F-6. cveform ue
F.3 SETUP AND UPLOADING - DSO OPTION
F.3.1 Uploading Waveforms

To upload a waveform from the scope:

1 Acquire the waveform in one of the DSO channels.
2. Connect the GPIB cable from the Model 295 to the scope. See figureF-
7.
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MODEL 285

3
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CONNECTORS  SOMECTER

Figure F-7. Model 295 - DSO Interconnection
Disconnect all other equipment from the GPIB bus while upload-
ing from the DSO.

Load the DSO Upload program; paragraph F.2 steps 1 through 4.
Set up the DSO Upload; paragraph F.2 step 5.
Select BEGIN UPLOAD from the DSO Upload screen figure F-8.

050 Dewn | oad F3 riry fam

O - L3

GPIB Address:[_ 8] | Ch

Driver:[HP54882 ] Free Mem: 032768

Waveform:
CU.wim

Slatus:

Figure F-8. DSO Upload

F.3.2 Ending The Program

Selecting DONE from the DSO Upload Program screen, figure F-8, leaves
the GPIB set up to for DSO upload and leaves some memory allocated. To
free up memory and the GPIB, select END PROGRAM via the DSO Upload
Program screen MENU “button”; see figure F-9.
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F.4 DSO DRIVER FILES

LSO Bowinlosd Frogram

GPIB Address:[_S ]|

Free Mem: B32768

SELF [{MERL

FErd Froaram |

Driver: [EPEAEEZ )
Select: Waveform;
| CHANNEL 1 1 { Lhawim |

BEETN_DOWNLORD

Figure F-9. End Program Srn

This option diskette also contains DSO Driver files. Table F-1 providesa list
of some of the DSO's this option currently supports. Each file contains the
commands necessary to set up and transfer waveforms between the DSO

and the Model 295.
Table F-1. DSO Drivers

Digital Storage Oscilloscope File Name
Gould 4060 Series GLD4060.D50
Gould 4090 Series GLD409%0.DSO
Hewlett Packard HP 54602 HP54602.D50
Kikusui COM7200A, COM7201A,

COM7100A, COM7101A,

COMY060A, COM7061A KIKZXXXDSO
LeCroy 9420/24/50 Series LECOX.DSO
Nicolet Systern 400 and 500 NICOLET.DSO
Philips PM3382-PM3385, PM3392-PM3394 PM3382.050
Tektronix 11402 TEK11402.D50
Tektronix 2430 TEK2430.DS0O
Tektronix TDS 420,460, 520, 540, 620, 640 Series | TEKTDS.DSOMt
Tektronix TDS 420,460, 520, 540, 620, 640 Series | TEKTDSLO.DSO
Yokogawa Model DL1200 YOK1200.D050
Yokogawa Model DL3100B Series YOK3100B.DSCOpions

Noel TEK TDS driver supports the “hi” resolution -> 16 bit transfers for all waveforms.

Nt TEKTDSLOdriversupportsthe “low” resolution->8-bittransfers forallwaveforms.
The driver performshigh resolution 16-bit transfers of waveform data, regardless of
the acquisition mode. The resolution for waveforms acuired in Sample, Envelope,
or peak-detect modles is B-bits; 16 bits for Average and High Resolution modes. The

uploaded waveform will be scaled to 12 bits.

LEC94XX driverwill performhigh resolution 16-bittransfersof waveformdata. The

uploaded waveform will be scaled to 12-bits. Choose the appropriate source

selection.

There are several choices for each memory. Try the “All pts” first. If the waveform
will not fit, try a selection for fewer number of points.

F.5 CREATING DSO DRIVERS
This paragraph supplies the general information for creating DSO driver
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files for digital storage oscilloscopes not currently on the DSO Program
diskette. Paragraph F.6 contains four examples of DSO driver files.

To create a new DSO driver file,
First read General Format,

Second, check the DSO’s manual for binary waveform upload com-
mands,

Third, write the driver file using an ASCII text editor and store the file
on the DSO Program diskette,

Finally, load and run the driver file via the DSO Upload Program’s
Driver field,

General Format

A DSO driver consists of four description blocks: [id], [setup n], [select n],
and [format). These block can be used in the file in any order. Each filemust
include [id] and [format] description blocks. There may be a maximum of
two [setup n] blocks, and a maximum of twenty [select n] blocks. Also, the
file must include at least one of the [setup] or [select] blocks.

fid]

[setup 1] (optional)
[select 1)...[select 20] (optional)
[setup 2] (optional)
[format]
(ich
The id string contains the DSO make and model of the DSO,
version = number
id =string maximum 15 characters
make = string not used by the Model 295
model = string not used by the Model 295
(setup 1)

For a list of these optional setup commands, see note 1 - Commands.

(select 1} ... (select 20)

Selectionblocks createlists of DSO channelstobe displayed on the Model 295
screen. Making a selection sends corresponding commands to the DSO.
Each Select block must contain at least one display message and a list of one
or more commands.

display = string Maximum of 15 characters commands. If the
selection is made, the commands listed are ex-
ecuted (see note 1)
(setup 2)

After sending any Select strings are sent and their subsequent commands
executed, then any commands listed in this setup description block are
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executed (see note 1).

{format)

The Format block defines the format of the data received by the Model 295.
If an item is left out, the default is used. See note 2.

The default is listed first.
size=lor2 number of bytes per data point 10r2
order = MSBor LSB MSB =msb 1st, LSB =1sb 1st
dsize=n 8,12, or 16 bit data
dsign=n 0 =notsigned, 1=signed 2's complement data
count_type=1t05 see note3
count size=n _ see note3
format = see note2
Note 1
Commands

The Model 295 will only execute commands after the “Begin Download”
button on the display has been selected. Model 295 executes commands in
the following order:

Commands in the first [setup] block;

Commands in the selected [select] block;

Commands in the second [setup] block;
After all commands are executed, the Model 295 attempts to read the DSO
data in the format specified in the [format] block. At present, there are only
three commands:

send = string The “send” command sends the specified
string to the DSO (maximum string size i 256
characters.
Any ASCH character may be sent as well as:
\r for carriage return, '
\n for line feed.
To send a \ character use \\.
timeout = number Set the GPIB handshake timeout.

count_size = number  The count_size command is only valid when
the count_type in the format block is set to 1.
See the count_type description in note 3.

Note 2

Format

The format string is a list of specified data elements which are expected to
be received from the DSQO in the order listed. All bytes sent from the DSO
must be accounted for. The acceptable data elements are:

<skip=n> skip n number of bytes

<skipuntil = “string”>  skip until string encountered

<"string”> read in specific string of characters

<count> defined by count_type and count_size, see note3
<data> data bytes themselves



Noie3

count_type

The count_type parameter determines the type of data found in the <count>
field. There are five count_types:

1

2

DSO DRIVER EXAMPLES

There isno <count> field, and the countis fixed. Theexpected number
of data bytes to be received is specified by the count_size parameter.
<count>, a binary number, represents the number of data elements in
the <data> field. The number of bytes in <count> is specified by
count_size(shouldbelor2. fcount_size=2,thentheorderparameter
specifies the msb position. The mumber of bytes in the transfer are
calculated as <count> * size.

<count> is a binary number (NUM) which represents the number of
databytes in the <data> field. To find the number of data pointsin the
waveform by calculating;

{(NUM)/size

The number of bytes in NUM is specified by count_size parameter
(should be 1 or 2). If count_size =2, then the order parameter specifies
the msb position.
<count>, a binary number (NUM), represents the number of bytes
remaining in the transfer, To find the number of data points in the
waveform, the calculation is:

(NUM - any <skip=n: fields between <count> and <end>)/size

The number of bytes in NUM is specified by count_size parameter
{should be 1 or2). If count_size =2, then the order parameter specifies
the msb position. :
<count> is specified in the 488.2 Definite Length Arbitrary Block
Response Format. <count> is specified in a series of bytes as follows:

# Signifies the start of the count field.

numdigs An ASCH digit specifies how many digits in the

count

digl ... digN The actual digits for the count, in ASCII format

Example
#3256 means count = 256. :

The derived count number (example = 256) represents the number of
bytes “remaining in the transfer”. See count_type#4 foradescription
of the relationship between: “remaining bytes in transfer” and “num-
ber of points in waveform.”

For examples of DSO Drivers refer to the “.dso” files on the DSO diskette.
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High Voitage Module - Option 007 | Appendix &

G.1 INTRODUCTION

The High Voltage Module, Option 007, provides outputs of up to 100 Vp-
p into 500Q. The module consists of three high voltage amplifiers each of
which accepts inputs from installed Arb Channels and an external sum-
ming input. Control of the module is through front panel menu or remote
commands. The High Voltage Module mustbeinstalled in the slotnormally
reserved for Arb Channel 4. For High Voltage Module specifications, refer
in this manual to paragraph A.2.16 Options, 007 High Voltage Module.

Note

The High Voltage Module setup cannot be stored using the
INSTRUMENT /STORED SETUPS screen. You must set up
this screen each time you power up.

This appendix covers:

Installation of the High Voltage Module in the Model 295.

¢ Operation of the High Voltage Module including connections, screen
descriptions, and general operation. Section 5 covers remote opera-
tion of the High Voltage Module.

G.2 HIGH VOLTAGE BOARD INSTALLATION

The High Voltage Module can be shipped installed in the Model 295 or
separately. If shipped separately, the High Voltage Module must be
installed in the Model 295 before use. To install the High Voltage Module
in the field,

1. Disconnect the power cord from the Model 295.
2. Remove the cover plate or Arb Channel board from Channel 4; see
figure G-1.
a. Remove the two screws from the rear panel cover plate of Chan-
nel 4, and remove the plate.
b. Or, remove the two screws securing the Channel 4 Arb Channel
card, and remove the Arb Channel card out of the instrument.

Note

It may be necessary to loosen the screws holding Arb Channels 1,
2, and 3 (cover plates too) to ensure the High Voltage Modules is
seated in position 4. Be sure to tighten the screws.

3. Slide the High Voltage Module into Channel 4. Secure the module
with the two screws.
4, Cornect the power cord to the Model 295.

High Voltage
Module
Channel 4\

Figure G-1. High Voltage Module Location
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After High Voltage Module instailation, verify the High Voltage Module is
installed by performing the following:

G.3 OPERATION

1.

2
3.
4.
5

Turn on the POWER switch.

Press the front panel INSTRUMENT key.

Select OPTIONS from the menu.

From the menu, select HIGH VOLTAGE.

The screen now displays the High Voltage Option screen (figure G-2).
An error message is displayed instead if the module is not installed.

" [GREER] [ WELF _m_Eﬂu]

"Hi .‘;_{h' ol Tage Oplisn . )

Figure G-2. High Voliage Screen

This paragraph describes the setup and operation of the High Voltage
Module. Paragraph G.3.1 describes the module’s connectors. Paragraph
G.3.2 describes the High Voltage Option screen. Finally, paragraph G.3.3
explains operation of the High Voltage Module.

G.3.1 High Voltage Module Connections

The High Voltage Module consists of three high voltage channels each with
two sets of connectors; MAIN OUT and EXT SUM IN. Figure G-3 illustrates
the High Voltage Module’s panel and table G-1 briefly describes the
connectors and their functions.

Table G-1. High Voltage Module Connectors

Hem

Description

1

Channels A, B, and C - Ihree High Voltage channels which
contains Main Output and External Summing Input connectors.
Each High Voltage channel sums up to two High Voltage Inputs
with its initial Arb Channel and an external signal.

Main Out - High Voltage channel output connector. One each for
Channels A, B, and C,

Figure G-3. High Voltage Module

G-2 High Voltage Cption
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Table G-1. High Voliaige Module Connectors (Continued)
Item | Description

Source Impedance L8
Output Current 80 mA.,
Range 10 Vp-p to 100 Vp-p (500R).

3 Ex Sum In - High Voltage channel’s external summing input
connector. One each for Channels A, B, and C. Maximum input
10 Vp-p (25Vdc).Gain 10V,,/V,.

G.3.2 High Voltage Module Screen

The High Voltage Option screen gives you complete control of the High
Voltage Module. You can only find this screen when the High Voltage
Module is installed. You can also control the High Voltage Module using
the SCPI subsysterm: HVOLtage<n>; refer to section 5 of this manual.

Getting To The High Voltage Option Screen

1. Verify that the High Voltage Module is installed in position 4's slot
before turning on the Model 295.

2. Connect the instrument to the primary power source, and press the
POWER button to turn on the unit.

3. Press the INSTRUMENT key and select OPTIONS from the pop-up

Julti-Channe!

& Rezel
4 Dplidng

st # Bal

18MHz Reference

Figure G-4. Instrument/Option Screens

4. Select HIGH VOLTAGE from the OPTION screen. The Model 295
displays the High Voltage Option screen - figure G-5.

High Voltage Option Screen

Use the High Voltage Option screen to route Arb Channels into the high
voltage amplifiers, to enable external summing input signals, to set up Arb
Channel levels, and to connect high voltage amplifiers to their output
connectors,

If an Arb Channel isnotinstalled, the Channel Value field and its associated
input switch will not be shown. High Voltage Input channel numbers
appear on the screen in the Input Switch Group only when an initial channel
is selected. Figure G-5illustrates a unit with all three Arb Channelsinstalled
and selected on the screen; callouts in the figure only shows refers to the “A”
amplifier section.

High Voitage Option G-3



©G-4 High Voltage Option

Channel High
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Figure G-5. High Voltage Option Screen
Input Swiich Group

The Input Switch Group connects summing inputs to the high voltage
amplifier. This screen can display three Input Switch Groups - one set for
each high voltage amplifier. One switch in the group connects the Arb
Channel (Ch1, Ch2, and Ch3) to the High Voltage Input. Another switchin
the group connects the External Summing Input (In A, In B, In C) to the
summing input. Other switches in the group connects other High Voltage
Input channels (CH1, CH2, or CH3) to the high voltage amplifier.

Arb Channel Switch

This switch routes the scaled Arb Channel (displayed as Ch1,Ch 2, and Ch
3) directly to its high voltage amplifier and to other High Voltage Inputs.
The High Voltage Input numbers (displayed as CH1,CH2,and CH 3} also -
appears next to the switches.

Arb Channel 1 (Ch 1) connects to High Voltage Input - Amplifier A (Out A).
Arb Channel 2 (Ch 2) connects to High Voltage Input - Amplifier B (Out B).
Arb Channel 3 (Ch 3) connects to High Voltage Input - Amplifier C (Out C).
Use the Channel Value to adjust the level driving the High Voltage Input.

Ex Sum In Switch

This switch connects the External Sumnming Input, displayed as InA, InB,
and InC, to the summing input of the high voltage amplifier. Maximum
input level to the connector is 5Vp, and bandwidth is >IMHz. The input
signal is scaled by -10V__/V,..

High Voltage Inputs

Switches displayed as CH1, CH2, and CH3 connect High Voltage inputs to
the high voltage amplifier. Thelevel for these inputs is fixed at the value set
by the Channel value. High Voltage Input numbers appear only after an
Arb Channel is selected.

Channel Value

Selecting this field sets the Arb Channel’s voltage level. Use either the front
panel keypad or mouse to change the value. Programmable rangeis 10 Vp-
p to 100 Vp-p (three digits of resolution) into 500Q2. At power on the Model
295 sets the value to 10 Vp-p. The Channel Values set from this screen are
independent of the levels set from the Channel Setup screen. When this level
is set, it defines the level all High Voltage Inputs. Thus, setting thelevel to



50 Vp-p sets the level to 50 Vp-p for all enabled High Voltage Inputs.
Remember, the High Voltage setup can not be stored.

The Model 295 allows you to sum levels that would normally exceed
100 Vp-p. This allows for waveform phasing or arbitrary waveform. The
Model 295 will display a warning message when two or more summed
inputlevels exceed a combined amplitude value of 100 Vp-p. But the Model
295 retains the programmed values.

. Caution

Ifthesum of the voltage level for two or more High Voltage
Inputs exceed 100 Vp-p, the Model 295 displays a warning
message, but it accepts these levels because the actual sum
depends on the signal phase. If the actual combined signal
exceeds 100 Vp-p the output signal will be clipped if the
peak level occurs at the same phase.

Ouiput Swiich

These switches connect high voltage amplifiers to their respective output
connectors. Each time a switch is selected, the switch toggles between open
and closed. Always wait to close an Output Switch after the high voltage
channel is set up to minimize damage or shock hazard. The Model 295
disconnects all output switches at power up.

WARNING

Outputs from Out A, B, and C produce voliage levels as
high a 100 Vp-p. Contacting these connectors, or wires
from these connectors, could cause serious injuries.

G.3.3 High Voltage Module Operation

This paragraph illustrates how to combine the High Voltage Module with
its menu screen to supply a high voltage output signal.

Output Considerations

Each High Voltage amplifier provides a low impedance source (5Q) which
can drive a load of up to 80 mA. The Channel Value, as well as the
specifications in appendix A, are specified into a 500Q2 termination. The
main limiting factor, regardless of termination impedance, is the maximum
Main Qut’s levels: 80 mA (max.) or 50 Vp (max.). Thus actual load imped-
ances can vary depending on the output level and the output current. The
graph, figure G-5, shows the output termination versus output level at a
maximum output current of 80 mA. Interconnecting cable should have
>10 MHz bandwidth. Cables with poor performance can be used with
decreased bandwidth.

High Voltage Option &-§
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Figure G-5. Output Termination Versus Output Level

Total current output (all three outputs) of the High Voltage Optionis limited
10210 mA [ 11, | + ey + 1Ige | $210 mA ). For best operation do not
exceed this limit.

Operation

The next procedures provide a checklist for the High Voltage Module setup
and operation.

First, basic operation: initial Arb Channel output.

Second, External Summing Input.

Finally, multiple channel operation.
It is assumed the High Voltage Module is installed in the Model 295 and
functioning correctly. '

Initial Arb Channel Quiput

1. Connect the Model 295 to its primary power source, and press the
POWER button to turn the unit on.

2. Press the INSTRUMENT key, and select OPTION from the menu.

3. Select HIGH VOLTAGE from the menu.

4. Select the Arb Channel switch to route the signal to the High Voltage
Input.

5. Set the Channel Value using the mouse or keypad.

6. Connect the amplifier’s Main Out to the external circuit using the
proper cabling and terminations. ' '

7. Select the Output Switch to connect the amplifier to the Main Out
connector.

External Sum input

1. Perform steps 1 through 3 in Initial Arb Channel Oufput.

2. Selectthe “In” (External Summing Input)switch toexternal connector
to the High Voltage input.

3. Connect the External Summing Input connector to an external signal
source, Remember, the High Voltage Amplifier provides a gain of 10.
For example, a 2Vp-p signal at the input connector producesa 20 Vp-p
at the Main Out connector.



4.

Note

If the external source has 50Q source impedance, and external
5062 must be placed at the Ext Sum In connector.

Perform steps 6 and 7 in Initial Arb Channel Output.

Mulfiple Channel Oufpuis

1
2.

3.
4.

7.
©.3.4 Remote

Perform steps 1 through 3 in Single Arb Channel Output.

Select the Arb Channel switch to route the Arb Channel to the High
Voltage Input. :

Set the Channel Value using the mouse or keypad.

Select the High Voltage Input switch {o select an input from another
Arb Channel. Remember, the Charmnel Value is fixed by the primary
high voltage channel. '

Select the “In“ (External Summing Input) switch to external connector
to the High Voltage input.

Connect the External Summing Input connector to an external signal
source. Remember, the High Voltage Amplifier provides a gain of 10.
For example, a 2Vp-p signal at the input connector produces a 20 Vp-
p at the Main Out connector.

Perform steps 6 and 7 in Initial Arb Channel Output.

This appendix does not cover remote operation of the High Voltage board.
For a description of the SCPI commands for the High Voltage board, refer
to the HVOLtage<n> subsystem in section 5 of this manual.
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