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[ GENERAL INFORMATION

PURPOSE

This manual is intended to provide instruction regarding the
setup and operation of the covered instruments. In addition, it
describes the theory of operation and presents other information
regarding its functioning and application.
The Service Documentation, packaged separately, should be
consulted for the schematics, parts lists and other materials that
apply to the specific version of the instrument as identified by
its ECO number.

UNPACKING
INSPECTION

WARRANTY

AND
LeCroy recommends that the shipment be thoroughly inspected
immediately upon delivery. All material in the container(s)
should be checked against the enclosed Packing List and shortages reported to the carrier promptly. If the shipment is damaged in any way, please notify the carrier. If the damage is due
to mishandling during shipment, you must file a damage claim
with the carrier. The LeCroy field service office can help with
this. LeCroy tests all products before shipping and packages all
products in containers designed to protect against reasonable
shock and vibration.
LeCroy warrants its instrument products to operate within specifications under normal use and service for a period of one year
from the date of shipment. Component products, replacement
parts, and repairs are warranted for 90 days. This warranty extends only to the original purchaser. Software is thoroughly
tested, but is supplied "as is" with no warranty of any kind covering detailed performance. Accessory products not manufactured by LeCroy are covered by the original equipment manufacturers warranty only.
In exercising this warranty, LeCroy will repair or, at its option,
replace any product returned to the Customer Service Department or an authorized service facility within the warranty period, provided that the warrantor’s examination discloses that
the product is defective due to workmanship or materials and
has not been caused by misuse, neglect, accident or abnormal
conditions or operations.
The purchaser is responsible for the transportation and insurance charges arising from the return of products to the servicing
facility. LeCroy will return all in-warranty products with transportation prepaid.
This warranty is in lieu of all other warranties, express or implied, including but not limited to any implied warranty of merchantability, fitness, or adequacy for any particular purpose or
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use. LeCroy shall not be liable for any special, incidental,
consequential damages, whether in contract, or otherwise.
PRODUCT ASSISTANCE

MAINTENANCE
AGREEMENTS

DOCUMENTATION
DISCREPANCIES

SOFTWARE LICENSING
AGREEMENT

or

Answers to questions concerning installation,
calibration, and
use of LeCroy equipment are available from the SSD Customer
Services Department, 700 Chestnut Ridge Road, Chestnut
Ridge, New York 10977-6499, (914) 578-6020, or your local
field service office.
LeCroy offers a selection of customer support services. For example, Maintenance agreements provide extended warranty that
allows the customer to budget maintenance costs after the initial
warranty has expired. Other services such as installation,
training, on-site repair, and addition of engineering improvements
are available through specific Supplemental Support Agreements.
Please contact the Customer Service Department or the local
field service office for details.
LeCroy is committed to providing state-of-the-art
instrumentation and is continually refining and improving the performance
of its products. While physical modifications can be implemented quite rapidly, the corrected documentation frequently
requires more time to produce. Consequently, this manual may
not agree in every detail with the accompanying product and the
schematics in the Service Documentation. There may be small
discrepancies in the values of components for the purposes of
pulse shape, timing, offset, etc., and, occasionally, minor logic
changes. Where any such inconsistencies exist, please be assured that the unit is correct and incorporates the most up-todate circuitry.
Software products are licensed for a single machine. Under this
license you may:
¯ Copy the software for backup or modification purposes in support of your use of the software on a single machine.
¯ Modify the software and/or merge it into another program for
your use on a single machine.
¯ Transfer the software and the license to another party if the
other party accepts the terms of this agreement and you relin-

1-2

General

Information

1

quish all copies, whether in printed or machine readable form,
including all modified or merged versions.
SERVICE

PROCEDURE

Products requiring maintenance should be returned to an
authorized service facility. If under warranty, LeCroy will repair
or replace the product at no charge. The purchaser is only responsible for the transportation charges arising from return of
the goods to the service facility.
For all LeCroy products in need of repair after the warranty
period, the customer must provide a Purchase Order Number
before any inoperative equipment can be repaired or replaced.
The customer will be billed for the parts and labor for the repair as well as for shipping.
All products returned for repair should be identified by the
model and serial numbers and include a description of the defect or failure, name and phone number of the user. In the
case of products returned, a Return Authorization Numberis
required and may be obtained by contacting the Customer Service Department in your area.
New York Corporate Headquarters
(914) 425-2000 or
(914) 578-6059
East Coast Regional Service
New Hampshire
(603) 627-6303
New Mexico

(703) 368-1033
(505) 293-8100

California

(415) 463-2600

Virginia
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9112 SYSTEM
DESCRIPTION

9112

9100/CP

9100/SW

9100GPIB2

I PRODUCT DESCRIPTION
The LeCroy 9112 Arbitrary Function Generator (AFG) is a high
performance ATE or benchtop instrument which can generate
either standard or user-defined, complex waveforms with unparalleled point-to-point resolution. It is fully programmable via
either GPIB or RS-232. Waveform creation and editing software is offered for PC-DOScompatible computers.
The 9112 Series instruments are part of a complete custom
waveform generation system. The main products which support
this system are listed below.
ARBITRARY FUNCTION GENERATOR MAINFRAME. This
is the basic mainframe unit. The standard unit is remotely programmable over GPIB. This unit has local control ONLY
through use of the optional 9100/CP control panel.
9100 HAND-HELDCONTROLPANEL. This is the control
panel which adds local operation of all features of the 9112 with
the exception of waveform file creation, editing and downloading. Metal brackets are included to allow control panel to be
free-standing or attached to side of the 9112 mainframe.
The EASYWAVE
Operating Manual covers the following products
EASYWAVE®
SOFTWARE. An optional
software
package for
PC-DOScompatible computers which provides easy waveform
creation and editing. This includes creating waveforms from a
simple waveformelement library, equations, tabular editing, or
direct acquisition from the LeCroy 9400, 9420 & 9450 Oscilloscopes. Without this package waveform files must be created on
a host computer either with a text editor or a user written program and then downloaded either over GPIB or RS-232.
IBM PC COMPATIBLE GPIB CARD AND SOFTWARE. This
GPIB card and driver software are required to run EASYWAVE
from a IBM XT/AT compatible. Manuals are included with this
for detailed operation of GPIB without EASYWAVE.
Operation of the 9112 AFGvia the EASYWAVE
software package provides full capability without compromise. All waveforms
may be edited at any time and the 9112 can be operated via a
full-screen
interface on the host IBMXT/AT.
NOTE:Waveform editing capability has not been provided in
the 9112 Series mainframe.
Some applications may not need to have waveform creation or
editing facilities on hand at all times. In these cases, after the
waveforms have been created with EASYWAVE
(or other user
supplied program) and downloaded to the AFGnon-volatile
2-1
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RAMdisk the host computer may be disconnected and the
AFGcan be used as a "custom" waveform generator with all
control accessible via the 9100/CP control panel.
Some users may need to use other host computers to operate
their test systems. In this case the basic waveformshapes
needed for testing may be edited using EASYWAVE
and downloaded into the 9112 or transferred to the test system host computer.
9112 WAVEFORM
GENERATION CONCEPT

The 9112 is a signal source whose output voltage as a function
of time can be programmed via an array of data values and
various control settings. The instrument generates the waveform
by sequentially stepping through the array and outputting a voltage proportional to each data value for a fixed time interval or
sample period (point). Selecting or specifying the contents
the data array are performed separately from entering the control settings commandsso the user has a great deal of flexibility
in modifying a waveform without having to change its basic
shape (the waveform data array).
A simple way of thinking about the operation of an AFGis
shown in Figure 2.1. Basically, an oscillator clocks a counter
which in turn advances the address applied to a memory. The
memorydata value which is stored in the next sequential location is then output to the digital-to-analog
converter (DAC).
Finally the DACconverts the data value to an analog level. As
the counter steps through the memoryaddresses, the associated
data values are converted by the DAC.This results in a voltage
waveform being output which is proportional to the data array
which resides in the memory.
SIMPLIFIED AFG
RAM

COUNTER
OSCILLATOR
L

ADDRESS

DATA

DAC

\

J

1--~,

"~-

~,~ WAVEFORM
"" OUTPUT

Figure 2.1
In all sample-based waveform generation systems, remnants of
the sampling frequency will be present in the output waveform.
This will appear, in the frequency domain, as mixing terms of
the sample rate and the waveform’s fundamental frequency. In
the time domain, it may be visible as "steps" in the output
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waveshape. An external output filter is included with your 9112,
which may be used if such harmonic content would be troublesome in your application. The filter is an 8-pole Butterworth
low pass type, with a cutoff frequency (-3 dB point)
36 MHz.Insertion of this filter will naturally degrade pulse and
step response, but will have the desired smoothing effect on
bandwidth-limited waveforms.
NOTE:Only 1 output filter is included with each 9112. Additional filters may be ordered if desired.
The 9112 can emulate standard types of generators without the
use of a host computer to edit the data arrays. The available
standard waveforms are sine, square, triangle, ramp, pulse and
DC.
9112

ARCHITECTURE

The 9112 Series mainframe and CP is most easily visualized
four main blocks (Figure 2.2):
1. RAM DISK
2.

REMOTE CONTROL

3.
4.

CONTROL PANEL

in

WAVEFORM GENERATOR CIRCUIT
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BATTERIES
( REARPANEL)

EXT TRIG
350K BYTE
NON-VOLATILE
STORAGE
USERDEFINED:
WAVEFORM
FILES
SETUPFILES
SEQUENCE
FILES

CLK 2 OUT
SYNC
~ EXT
~
LeCroy

J

RS232

GPIB
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CONTROL
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I’-I I’~I r-_l~r-i

WAVEFORM
GENERATOR
CIRCUITS

BNC
CONN

I
INTERNAL BUS

EI’IOII -12

Figure 2.2

RAM DISK

The RAMdisk is used for storage of the waveform data arrays
which are referred to as "waveform files". The RAMdisk is
350Kbytes of non-volatile storage. All waveform files must be
stored in the RAMdisk before they can be loaded into the
waveform generator circuit.
Depending on the size of the waveform files and the number
that are needed on the RAMdisk at any one time, all files may
be kept on the RAMdisk so they don’t have to be reloaded
every time they need to be generated or when the unit is powered on. Other types of files are used for automating the setup
of waveform data and waveform control settings, these are referred to as "sequence files" and "setup files". All standard file
handling commandsare available such as delete, directory, etc.
For summary of file handling commands see Chapter 5.
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REMOTE CONTROL

All functions of the instrument are accessible remotely via either
GPIB or RS-232. All details of operation over GPIB are located in Chapter 5 of this manual. The commandsyntax and
operation over GPIB and RS-232 are identical with a few exceptions outlined in the section covering RS-232.

CONTROL PANEL

Once arbitrary waveform files are transferred into the RAMdisk
via the GPIBinterface or the RS-232, all other operations can
be controlled locally from the control panel. This includes loading waveforms from the RAMdisk into the Waveform Generating Circuit, setting all waveformattributes and executing "sequence files" and "setup files" as well as accessing status summaries. Operation of all standard functions are supported via
the 9100/CP control panel. For complete instructions
on operating via the control panel refer to Chapter 4.

WAVEFORM
GENERATOR CIRCUIT

This is the block which takes waveform files and converts them
into analog waveforms. A brief block diagram is shown in Figures 2.3 and 2.4. The five main subcircuits are the trigger, time
base, waveform memory, digital-to-analog
converter, and signal
conditioner.
An understanding of some of the internal architecture will help
explain the response of the analog output to various combinations of output amplitude and offset while in different operating
modes.
Amplitude always refers to the peak-to-peak swing at the output
for a digital change of 4095 counts in a waveform data field.
Offset is the voltage level that will be output when a digital value
equal to the ZREFlevel is generated by a waveform file.
NOTE:Once the appropriate waveform data values are calculated, they should be shifted into the upper 12 bits of the 16-bit
data words sent to the 9112’s RAM. Only the upper 12 bits of
the words in the 9112’s operating memory are sent to the
DAC’s. The lower 4 bits are available on the digital word outputs.
If there is a conflict in requested amplitude and offset settings
the 9112 always tries to achieve the requested amplitude in preference to the requested offset. A general guideline relating
maximumoffset to requested amplitude is that you can always
achieve an offset equal to 1/2 the requested amplitude as long
as all points of the waveformare within the -4-5 V limitation
(assuming a 50 ~ load) of the output amplifier.
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EXT TRIG/GATE[
INPUT
[
MARKER
OUTPUT

MANUALOR COMMAND

I

TRIGGER
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Figure 2.3
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Figure 2.4
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Figure 2.5
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FRONT PANEL CONTROLS,
CONNECTIONS AND
INDICATORS
[] Power Switch: Rocker switch that turns ACpower on or off.
LEDin status section indicates power is on.
[] Manual Trigger Pushbutton: Will cause a single shot trigger when pressed, if it is enabled via trigger source selection. If
held downit will cause continuous triggers at a rate of about 2
per second.
[]Armed LED: Indicates trigger is armed, that is, if a trigger
is received on an enabled trigger source the waveform will be
output. Meaningful only if 9112 is in a triggered mode (not
free-running) and a waveform is active.
[] GPIB Status

LED’s

SRQ: Indicates
9112 is asserting
SERVICE REQUEST
Talk: Indicates 9112 is currently addressed to talk.
Listen: Indicates 9112 is currently addressed to listen.
Local: Whenlit means the 9112 is being controlled via the
9100/CP control panel or RS-232. Whenoff, the 9112 is capable of responding to commands from GPIB. The 9112 is in the
local state on power-up.

[]

STATUS LED’s

B~lttery Low LED: Indicates
when the RAMdisk back-up
battery is low. Whenthis LEDis lit, the batteries should be replaced.
Test Fault LED- If this indicator is lit steadily, it indicates that
the 9112’s CPUhas stopped functioning. If it is flashing, it indicates that self-test or calibration has failed.
Self-Test LED: The self-test
is performed automatically on
power-up, and can be invoked at any other time via GPIB,
RS-232 or the 9100/CP. The self-test
LEDis lit when the
Model 9112 is performing the self-test.
Power: Indicates that power is on.

[’~’lWaveform Output Status LED’s
CHANNEL1 ACTIVE: Indicates
waveform being output on
Channel 1. When blinking an overload has occurred. The overload can be cleared by re-enabling the channel’s output.
CHANNEL2 ACTIVE: Indicates
waveform being output on
Channel 2. Whenblinking an overload has occurred.
CHANNEL1 or CHANNEL2 INVERT LED’s: The waveform
for the indicated channel is inverted.
2-9
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Input~Output

Connectors

liS]Keypad Connector: The cable from the 9100/CP plugs into
this connector.
[]CHANNEL 1 Waveform Output:
BNC connector
for
Channel 1 output. Active when CHANNEL1 ACTIVE LED is
lit.
[]CHANNEL 2 Waveform Output:
BNC connector
for
Channel 2 output.
Active when the CHANNEL2 ACTIVE LED
is lit.
[]TRIGGER/GATE:
External trigger or gate input connector.
Acts as trigger or gate input depending on trigger mode selected.
[] MARKER:
Timing pulse which can be programmed to be
output in the range from 2 to 1/2 million clock cycles after receipt of trigger. The marker output is functional only in Single,
Burst, or Recurrent trigger modes. Note that if the Marker delay
is programmed for a number greater than the sum of the trigger
delay and the total number of points that will be output (including segment repetitions, links, and waveform repetitions), no
Marker pulse will be generated. Also, at clock rates greater than
10 MHz, the width of the Marker pulse (nominally 100 nsec)
may be reduced if it is positioned within 100 nsec of the last
point generated.
[’T] START:Timing pulse which is output at the beginning of
each iteration of the waveform.
[] SYNC:Is a pulse that occurs approximately 1 clock cycle
after receipt of trigger and is synchronized to the selected clock
source.

[] Digital Outputs: Two 34-pin fiat cable connectors. Each
contains a 16-bit data word corresponding to the analog output
value for its respective channel and a clock signal.
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REAR PANEL CONNECTIONS
AND CONTROLS
[] Batteries: This compartment contains 2 Lithium batteries
for powering the RAMdisk memory. The compartment door is easily opened for
battery replacement.

®

@

I®
®

®
®

©

[] GPIB Connector: Standard IEEE-488
connector.
[] RS-232: 25 pin DIN (panel mounted female) connector.
[] GPIB Address Configuration Dip-switch:
The right-most 5 switches (bits) are used
set the address. Note the LSB is marked and
is the rightmost bit. A switch in the up position is a 1 and in the down position a 0. The
sixth switch from the right is used to specify
whether the 9112 powers up with the GPIB or
RS-232 as the default active interface. The
last 2 switches are unused.
[] RS-232 Configuration Dip-switch:
This switch is used to set up the RS-232
parameters.
[] AC Power Connector: IEC type.
[] 115 V FUSE: Used only for
operation. 3A fuse required.

115 V

[] 220 V Fuse: Used only for 220V
operation. 1.5A fuse required.
[] Line Voltage Selector Switch: This
switch should be properly set before inserting line cord into power receptacle.
Lower position for 220 and upper position for 115.

Figure 2.6
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[] CLOCK
IN REF: A 4 MHz reference oscillator,
amplitude
between 1 and 4 V p-p, may be used as the 9112 reference
oscillator instead of the internal crystal. It is input here and the
signal is ACcoupled.
[] CLOCKIN EXT: The internal
synthesizer
may be bypassed altogether and the 9112 can be driven by a clock signal
that is input to this connector. This input is selected via the
CLOCK_SOURCE command.
[] CLOCKOUT 1: Ungated clock output, at 2 times the
point output rate for single channel waveforms, or 4 times the
point rate for dual channel waveforms.
[] CLOCKOUT 2: Gated clock output
eration.
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SPECIFICATIONS
Number of Output Channels:
D.C. Output Characteristics

2

Output Voltage Range: =1=5 V into 50 ~; -4-10 V into >10 kl’l
load.
Maximumoutput current: 4-100 mA
Output impedance: 50 -4- .5 l~
Minimumamplitude range: <100 ttV full-scale

into 50

D.C. Output Accuracy: (at calibrate time): 0.5% FSR into
50.00 ~ for FS_~500 mV
1.0% FSR -4- 500 ttV into 50.0 l~ for FS <500 mV. (Accuracy
gradually drops from .5% to 1% at 50 mVFS)
0.3% FSR into user supplied load of from 49 l~ to 1 MI~ for
FSR ~10% of Max Output Voltage Range.
Output Temperature Coefficient:
<0.01% of FSR/ °C typical
Waveform DACResolution:
12 bits
Gain Adjust Resolution: 0.05% Amplitude
Offset Adjust Resolution: 0.05% FSR
Waveform DACInt. Non-Linearity:
-4-0.03% typ.; -I-0.05%
max
Waveform DACDiff. Non-Linearity: -i-0.75 lsb typ; -4-1 lsb
max, monotonic
Offset Adjust Range: -4- Full Scale Amplitude (wrt midscale of
waveform); must be within Output Voltage range.
Dynamic Characteristics:

Risetime/Falltime:
< 8 nsec (5.5 nsec typ)
Overshoot and Ringing: __~ 5%, typically 2%
Total Harmonic Distortion:
__~ -65 dBc, f < 200 kHz
(1 V rms into 50 ~)
_ -55 dBc, f < 1 MHz
__~ -45 dBc, f < 5 MHz
Spurious and non-harmonic distortion:
<-65 dBc, f __~ 1 MHz
< -60 dBc, f > 1 MHz
excluding the band within
1 kHz of carrier
Settling Time:
< 20 nsec to 1% typical,
50 nsec max.
Interchannei Crosstalk: < 0.05%, tested with both channels at
10 V amplitude.
Channel-to-Channel
Analog Delay Difference:
< 3 nsec
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Low Pass Output Filter:

Corner Frquency (-3 dB): 36 MHz
Source Impedance: 50
Filter Input Impedance: 50 l’l
Filter Load Impedance: 50 l~
Passband Flatness:
DC to 10 MHz: 0.1 dB
10 MHz to 25 MHz: 0.4 dB
Attenuation at 50 MHz: > 40 dB
Maximum Applied DC Voltage: 7 V
Maximum AC Signal Amplitude: 12 V p-p
Input and Output Connectors: BNCfemale

Noise

Signal to Noise Ratio (non-coherent): >70 dB rms
P-P Noise: < 0.1% FS + < 2 mV excluding glitch
Max Glitch Energy: (5 X 10-11 V-sec) times FS

Timebase

Max. Waveform Point Rate: 50 Mpoints/sec each channel
Range: 20 nsec/point to 100 sec/point
Resolution: .035%
Accuracy: <: 5 ppm at achievable setpoints, 23o C,
115 VAC/60 Hz, after 30 minute warmup
Stability:
<0.5 ppm per °C

Waveform

Memory

Analog Output
Protection
Digitial Output
Specification

Fast MemoryLength: 64 Kpoints single channel
WaveformLength Resolution: single channel: 4 pt blocks
dual channel: 2 pt blocks

Protected against application

of up to 4-40 V DC

Output Channels: 2 channels with Channel 1 data corresponding to the channel 1 analog output. Channel 2 digital data corresponds to the channel 2 analog output. Digitial data is normalized so that a data value of 4095 (FFF18) on the 12 msbs
the digital word (D15-D4) corresponds to maximumanalog amplitude and a data value of 0(0001e) on the 12 msbs of the digital word corresponds to the minimumanalog output.
MaximumDigital Pattern Length: Same as for Analog Output
Digital Outputs per Channel: 16 data lines,

clock, 17 grounds

MaximumData Output Rates: (Identical
to 9112 analog sample rate) Single or Dual channel operation: 50 Msamples/sec
(20 nsec per word)
2-14
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Timing: (All outputs unloaded)
Digitial Clock to Analog Output: Clock preceeds the Analog output by 1 clock period +16 nsec -4-3 nsec
Digital Clock to Digital Data: 4 nsec typical
Clock Duty Cycle: 40% min, 60% max
Setup Time Provided: 15 nsec min at 50 Megawords/second
typically setup time = (sample period)- (hold
time)
Data to Data Skew Time: 4-0.8 nsec max within each channel’s
data word
Hold time Provided: 2 nsec rain, 4 nsec typ
Channel to Channel Skew:
Clock: 4- 0.8 nsec max
Data to Data Skew Time: 4-1.6 nsec for any
data line to data line
Risetime: 5 nsec max (20% - 80%)
Falltime: 3.5 nsec max (20% - 80%)
Both risetime and fallttme measured20%-80%
after 3 fl of Twist ’N Flat
cable. Load at termination is two LS TTLdata inputs plus a probe loading
of 5 k ~ in parallel with 2 pF
Logic Levels:
V(high) min: +2.7 V at +1
V(low) max: +0.75 V at -3.2
Absolute max applied voltages: +5.5 v, -0.5 V
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TTL Output Connector
Configuration

Same pattern for channel 1 and channel 2
All TrL outputs are single ended, back terminted in 75 £1

Pin#
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33

2 Clock
4 DO (LSB)
6 D1
8 D2
10 D3
12 D4 (LSB of 12 bit
14 D5
16
D6
18 D7
20 D8
22 D9
24 D10
26 Dll
28 D12
30 D13
32 D14
34
D15 (MSB)

waveform)

NOTE 1: Suggested connector type 3-M Part No. 3421-7034 or
equiv. (34 pin . 1"X.1" flat cable socket connector with strain
relief). 1 required for each channel’s output.
NOTE2: Normal flat cables may be utilized,
however best performance may be achieved with Twisted Pair Flat cable such as
Spectra Strip #455-248-34 (17 pair Twist N’ Flat, 28 AWG).
Indicators
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Power on LED - ON when power is applied to the instrument
Trigger ArmedLED- ON when awaiting a trigger signal.
Waveform Active LED’s: Channel 1: ON when Channel 1 is
turned on; Chan 2: ON when Channel 2 is turned on.
GPIB: Talk LED- ONwhen the instrument is in the talk
mode.
Listen LED- ON when the instrument is in the listen
mode.
SRQ LED - ON when the SRQ line is asserted and the
instrument is awaiting action from a GPIBcontroller.
Remote - This word is spelled out in the hand-held
control panel display whenever the instrument is put into
remote by a GPIBcontroller.

Product

2

Description

Local LED- Indicates when the instrument is in the
LOCALmode and the hand-held control panel is operative. Whenit is not ON, the instrument is in the
GPIB remote state.
Self Test LED- ONwhen a self test or calibrate
progress

is in

Test Fault LED- Flashes for 10 seconds when a self
test or calibrate determines there is a fault or steady ON
in the event of a microprocessor failure.
Battery Low LED - ON when the RAMDisk memory
back-up battery is too low.

Rear Panel
Connectors and
Switches

Waveform Creation
and Editing

Channel 1, Invert
verted.

LED - ON when Ch 1 output is in-

Channel 2, Invert
verted.

LED - ON when Ch 2 output is in-

Connectors: GPIB: IEEE 488-1978 compatible; RS-232 Port:
DB 25 S Power Connector
Switches: GPIB Address Switch; RS-232 Port Configuration
Switch, Line voltage selector and fuses

LeCroy’s EASYWAVE®
software
DOScompatible computers*. It
and editing in a menu driven
can be accomplished by any of
1. Equation entry
2. Selecting
3.

package is available for PCprovides for waveform creation
environment. Waveform creation
the following methods:

and combining simple waveform elements.

Waveforms can be acquired over the GPIB from the
LeCroy 9400 Series Digital Oscilloscopes and then edited.

Editing may be accomplished as follows:
1.

Modifying individual

points from the keyboard.

2.

Modifying the equation describing

3.

Deleting, moving and rescaling blocks of data.

the waveform.

* Minimum hardware configuration
of host computer 640K
RAM, 10 Mbyte Hard Disk, Graphics (CGA,HGA, or EGA)
Display and National Instruments PC2A GPIB Interface Card.
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Other GPIB Compatible Controllers: Waveforms can be created and edited on other controllers using user supplied software.
Instrument Control

PC-DOS Compatibles: The same software package used for
waveform editing also can be used for controlling the 9112.
Local Control Panel: Once the waveforms have been loaded to
RAMDisk, an optional, detachable control panel with a four
line LCDdisplay may be used for controlling the 9112.
Other GPIB or RS-232 Compatible Controllers:
Other computers or terminals may be used to control the instrument using
the remote commands.
GPIB Interface Functions: IEEE 488-1978 compatible.
SH1,
AH1, TS, TE0, L3, LEO, SR1, RL1, PP0, DC1, DT1, CO

General

GPIB DMARates: Typically

>200 kbytes/sec

RS-23ZC: Implemented as data communications Equipment
(DCE)
Baud Rates: 300, 600, 1200, 2400, 4800, and 9600.
Data Bits: 7 or 8,
Stop Bits: 1 or 2.
Parity: None, Even, or Odd.
Protocol: Full Duplex, Xon/Xoff (DC1/DC3) handshake.
Data Formats: #I Arbitrary length ASCII #L ASCII HEX "00"
to "FF" (double the length of internally stored binary data files)
Commands:Full Conversational
same as OPIB plus: RS_SRQ,
Define character equivalent to SRQin GPIB. Default is "Bell",
ESC commands ECHOon/off Trig remote/local
Temperature Range: 15o C. to 350 C., full specification;
0° C.
o
to 40 C., operating
Humidity: 40o C., 10% to 95% relative,
non-condensing.
Power: 115/220
147 watts
Size:

5-1/4"

+/- 20% VAC,47-63 Hz. approximately
H X 19" WX 15" D.

Weight: 26 lbs. (approximately)
Standard Accessories

1 each Operator’s Manual
1 each 36 MHzLow-Pass Output Filter

Ordering

9112 Arbitrary
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Description

9100/CP
9100/EC
9112/OM
9112/SM
9100/SW
9100 GPIB2

Detachable Hand-held Control Panel
6’ Extender Cable (Control Panel)
Operator’s Manual
Service Manual
EASYWAVESoftware
GPIB interface card and software (National
Instruments PCII Card and GPIB-PC Software)
DC/GPIB2
GPIB Cable, 2 meters
Filter/36
MHzAdditional 36 MHzLow-Pass Output Filter

EASYWAVE®
is a registered
trademark of LeCroy Corp
IBMXT/AT®
is a registered
trademark of
International Business Machines Corp.
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PREPARATION FOR USE
OPERATING
ENVIRONMENT

Voltage Selection
Fuse Check

The Model 9112 should be operated only within the following
environmental limits:
Temperature: 15°C to 35° C, in spec; 0°C to 40° C, in
operating.
Humidity: 40° C, 10% to 95% relative,
non-condensing
Specifications are rated from +15° C to +35° C.
and
The Model 9112 has been designed to operate from either a
115 V or 220 V nominal power source. On the rear panel of
the instrument, a switch permits user selection of either voltage.
Also on the rear panel, separate fuses are provided for each
voltage.
Prior to powering up the Model 9112, make certain that the
voltage selector switch is set to whichever of those two voltages
corresponds to the available power supply and that the fuse for
that voltage is intact and properly installed.
CAUTION:
The Model 9112 will fail to operate and could be
damaged if plugged into a voltage other than that which the
voltage selector switch on the rear panel is set. Thus, correct
line voltage selection MUSTbe made before plugging the
instrument in or turning it on.

Power Cable

The Model 9112 has been designed to operate from a
single-phase power source with one of the current-carrying
conductors (neutral conductor) at ground (earth) potential.
Operation from power sources in which both current-carrying
conductors are live with respect to ground (such as
phase-to-phase on a tri-phase system) is not recommended.
The instrument is provided with a three-wire electrical cable
containing a three-terminal polarized plug for line voltage and
safety ground connection. The plug’s ground terminal is
connected directly to the frame of the unit. For adequate
protection against electrical hazard, this plug must be inserted
into a mating outlet containing a safety ground contact.

GPIB Address Selection

The Model 9112’s 8-segment GPIB address switch is located on
the instrument’s rear panel. Segments 1 and 2 are unused.
Segment 3 selects the communication source. A "1" selects
GPIB and "0" selects RS-232.
Segments 4 through 8 on the switch are used for GPIB address
selection as shown in Figure 3.1.
3-1
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1 = GPIB,0 = RS-232
GPIBAddress

I

11

rl ncInclnrl
rl 0

BinaryEquivalent
1684 2 1
For Example:
Not a valid address
0 0 0 0 0=0
automaticallydefaultsto 1
Thedefault address
00001=1
Typloal Address
10001=17
a valid address
1 1 1 1 1=31 Not
automatically
defaultsto I
ValidAddressesare I through30

Figure 3.1
GPIB Selection and Addresses
RS-232 Switch Setup

Refer to Chapter 6.

Power-On Procedure

As described in the preceding sections, the first steps in
operating the Model 9112 is to be sure that it is properly
connected to line power, that it is properly fused, and that the
selector switch on the rear panel is set to the samevoltage as
line power.
Oncethose steps are complete, press the powerswitch (in the
upper right corner of the front panel) to the ONposition. The
powerLEDin the status section will light to indicate that power
is on.
Also on will be the SELF-TESTlight in the STATUSrectangle,
below and to the left of the power switch. This light indicates
that the instrument is undergoing calibration, which is part of
self-test. Whenthe calibration is complete the self-test LEDwill
no longer be lit.
After calibration, the instrument initializes all control settings,
which takes several seconds. During this time the LOCALLED
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will be on. The remote interfaces are ignored until initialization
is complete, to avoid any possible conflicts. After initialization
the message "LECROY9112" appears on the 9100/CP, if it is
attached. If a GPIBcontroller places the instrument in the
REMOTE
state during initialization,
this will be recognized at
the end of initialization.
If the communications source is
RS-232, a prompt "AFG\>" is sent over RS-232 at the end of
initialization.
The instrument is now ready to use in its power-up mode. All
instrument settings will be at their default values and only the
POWERand LOCALLED’s will remain lit (the Model 9112
powers up in LOCALmode, which means it is at that point set
to be controlled by the 9100/CP).
Whensettings are changed to meet the needs of specific
operations, and/or if appropriate commandsare given to invoke
REMOTE
(computer) control of the instrument, different
front-panel LED’s will light up accordingly.

OPERATING THE 9112

In the following sections the general format of remote
commandswill be given to show how certain operations are
invoked. The argument descriptor will often be shown as the
argument name or explanation enclosed in angular brackets.
For example:
Command: CLOCK_PERIOD,<desired

period>;

The type of argument is not to be entered literally
when the
commandis used. The angular brackets and text enclosed
should be replaced by the properly formatted argument in
accordance with the rules specified in Chapter 5. The argument
is typically a number with a unit appended to it with no
embedded spaces.
All commandsexcept for those that transfer files into and out
of the 9112 can also be given using the 9100/CP via its
menu-driven command entry. See Chapter 4 for the 9100/CP
menu description.
STANDARD FUNCTIONS

Standard functions may be generated with the 9112 using the
9100/CP or by commandover the bus without loading or using
any waveform files. The standard function modes completely
emulate the usual function generator operation by automatically
generating the waveforms needed in the waveform memory. In
all these modes the user simply enters the parameters needed
3-3
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(for example, frequency and phase for
rest is done automatically.
The standard functions are accessed
menu key on the 9100/CP. For detailed
menu driven operation of the standard

sine generation)

and the

under the FUNCmain
instructions on the
functions see Chapter 4.

To operate standard functions under remote control, first send
the commandwhich forces the 9112 into the particular standard
function mode (a single word commandwhich is usually the
name of the function, e.g., sine, pulse, ..). The function will
then be output. For a detailed explanation of the operation of
all related commandssee Chapter 5.
Listed below are the commandsfor setting up dual channel,
1 MHzsine waves with 20° phase difference between Channel 1
and Channel 2.
SINE;
SINE_MODE,DUAL;
SINE_FREQUENCY, 1 MHZ;
SINE_CH2_PHASE,20;
In standard function modes the clock is set automatically and
cannot be controlled independently as with arbitrary functions.
For this reason all clock related commandsare disabled when in
a standard function mode. Whenusing a 9100/CP, if an
external clock reference is needed in standard function mode it
must be selected when in arbitrary mode and then it will be
active when using standard functions. It cannot be selected
when in standard mode.
ARBITRARY WAVEFORMS
software
running on an IBM XT/AT
AND FILE CONVENTIONS The LeCroy EASYWAVE
computer is the recommended method of creating and
transferring arbitrary waveform files to the 9112. The next
section carefully explains how to format and transfer waveform
files to the 9112, and Chapter 5 summarizes all the commands
and formats used. All arbitrary waveforms are handled as files
in the 9112. Once the files exist on the 9112 RAMdisk all
control can be accomplished via the 9100/CP control panel.
All files in the AFGhave an extension which is necessary and
significant. Below is a summaryof the different types of files
you will encounter. The file name, represented by xxxxxxxx, is
the alphanumeric name that the user gives when creating the
file.
xxxxxxxx.WAV
- SINGLE CHANNEL WAVEFORM FILE
Contains the data to generate a single channel waveform. May
only be output on Channel 1.
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xxxxxxxx.WAD
- DUAL CHANNEL WAVEFORM FILE
Contains the data to generate a dual channel waveform.
xxxxxxxx.SET- SETTINGS FILE Used to automatically
establish all settings of the 9112 in conjunction with the SETUP
command. The LEARNcommand automatically
generates
a
setup file.
xxxxxxxx.SEQ - SEQUENCEFILE Used to contain
a
sequence of 9112 commands that may be executed
automatically
by giving the SEQUENCE
command. This
command is most necessary when defining a complex waveform
using the LINK command.
Defining an Arbitrary
Waveform in Terms
of a Waveform File

\

Two types of waveform file formats are used by the 9112, one
for single channel waveforms and one for dual channel
waveforms. Both single channel and dual channel waveform files
contain a single sequence of 16-bit words of which the most
significant 12 bits define the waveformdata array to be
generated. The 4 least significant bits of the 16-bit data words
are available on the digitial word outputs, but are not sent to
the 9112’s DACs. The words should be UNSIGNED,in other
words range from 0 to 65535. In general, when you calculate
your waveform using your computer you will probably be using
floating point numbers to represent the voltage values which you
wish to generate. In order to convert these into 16-bit waveform
data values and maintain the maximumamplitude resolution you
shoql~ in most cases, scale your waveform so that the minimum
0 /ACalue c~responds to 0 and your maximumvalue corresponds to
k655351 )
"Th~"6asic constraints on the waveform files are:
1. The maximumnumber of points is 32768.
2. The number of words must be a multiple of 4. This is due
to a hardware constraint in the waveform memory.
3. The number of words must be greater than or equal to 4 for
a waveform file that will not be "linked" with other
waveform files when loaded into the WAVEFORM
GENERATORCIRCUIT from the RAMDISK. (see page
3-9 for an explanation of waveform file linking.)
4. The number of points must be greater than or equal to 36
for a single channel waveformfile that will be "linked" with
other single channel waveformfiles. Dual channel files that
are to be "linked" must contain at least 18 points per
channel.
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5. Minimumdata value is 0. Maximumdata value is 65535.
The single channel waveform simply contains a series of words
in the exact order in which you want them to be generated. The
single channel waveform will always be output on Channel 1.
The format is given below where the index specifies the interval
(point in time) during which that value will be generated. The
waveform file contains N data words.
a(N)
a(1) a(2) a(3) a(4) a(5) a(6)
The dual channel waveform file consists of interleaved pairs of
data words which will be routed to Channel 1 (a) and Channel
2(b). Below we designate words for Channel 1 as a and words
for Channel 2 as b and the index specifies the interval during
which that value will be generated starting with 1. This
waveform file contains 2N data words and when run will result
in N points being output on channel 1 and N points being
output on Channel 2.
a(1) b(1) a(2) b(2) a(3) b(3) a(4) b(4) .......
TRANSFERRING
WAVEFORM
DATA FILES INTO THE
AFG RAM DISK VIA GPIB
NOTE: If you are using the EASYWAVEProgram to create and
transfer your waveform files you may skip this section.
After you have defined the data array which will become your
waveform file, you need to transfer it to the 9112. Wedo this
with the STORE command.
First send the commandto transfer
For single

the file.

channel waveforms: STOREfilename.wav

For dual channel waveforms: STOREfilename.wad
NOTE:The extension on the waveform is significant and lets
the 9112 know what type of waveform will be contained in the
file. Filename represents the name by which you will refer to
the waveform file.
Next, send the file. The stream of bytes that you send consists
of either a single block of words or a series of blocks. If the file
is being sent in multiple blocks EOI must be asserted only with
the last byte of the last block to indicate the end of the file.
The waveform files may be transferred to the 9112 in either of
two block formats; binary (called #9 format) or hex-ASCII
(called #L format). Each individual block consists of a block
preamble, a count (the number of data bytes (2 X the number
3-6
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of data words) in #9 and the number of data values in the #L
case). Below are the block formats for the binary and hex
ASCII file block transfers. In the table, each row corresponds to
a byte sent over the GPIBto the 9112.
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FOR BINARY TRANSFER:
Byte Number
1
2
3-11

12
13
14
15

2N+10
2N+l 1

Byte Value
#
(ASCII #)
9
(ASCII 9)
9 ASCII characters containing the block’s
byte
count (2 times the word count, i.e., 2N for
an N point waveform)
<data word 1, low byte>
<data word 1, high byte>
<data word 2, low byte>
<data word 2, high byte>

<data word N, low byte>
<data word N, high byte> (with
EOI, if last block)*

*EOI, if sent, must be sent with the last byte. EOI terminates
the file transfer. If EOI is not sent, the 9112 will accept another
block as part of the same file. The last block of a file transfer
must be sent with EOI on the last byte.
FOR HEX ASCII

TRANSFER:
Byte Number Byte Value
#
(ASCII #)
1
(ASCII uppercase L)
L
2
<value count, 4th hex digit, most significant >*
3
<value count, 3rd hex digit>*
4
<value count, 2nd hex digit>*
5
<value count, 1st hex digit, least significant>*
6
<data word 1, 4th hex digit, most significant>
7
<data word 1, 3rd hex digit>
8
<data word 1, 2nd hex digit>
9
<data word 1, 1st hex digit, least significant>
10
<data word 2, 4th hex digit>
11
<data word 2, 3rd hex digit>
12
<data word 2, 2nd hex digit>
13
<data word 2, 1st hex digit>
14

4N+3
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<data word N, 3rd hex digit>
<data word N, 2nd hex digit>
<data word N, 1st hex digit> (with EOI,
if last block) *
¯ Value count is the number of data values you are sending
over in this block. In this hex ascii representation there are 4
bytes per data value.
¯ *EOI, if sent, must be sent with the last byte. EOI terminates
the file transfer. If EOI is not sent, the 9112 will accept another
block as part of the same file. The last block of a file transfer
must be sent with EOI on the last byte.
NOTE:When transferring files over the RS-232 interface, the
last byte must be followed by the character defined by
COMMRS CONF as simulating
EOI; see Chapter 6.
4N+4
4N+5
4N+6

LOADING THE WAVEFORM
FILES FROM RAM DISK
INTO THE WAVEFORM
The simplest type of waveform that we can generate is based on
GENERATOR CIRCUIT
a single waveform file. To generate the waveform described by a
single waveform file, simply load it and go by issuing the
following commands:
LOADfilename.ext;
GO;
Where ext is either WAVor WAD,if single or dual channel
respectively.
NOTE: The commands shown in this section are remote
commands valid over GPIB or RS-232. All functions are also
accessible from the 9100/CP. Operation with the 9100/CP is
covered in Chapter 4.
If you are using only simple waveforms composed of single
waveformfile, skip the rest of this section of the operation
procedure. The procedure for building up more complicated
waveforms which utilize the linking and looping capabilities of
the 9112 will now be described.
The waveform data memory length of the 9112 is 64 Kwords.
This means that if you are using only a single waveform file, the
upper limit on a single channel waveform is 64 Kpoints and for
a dual channel waveform is 32 Kpoints per channel. The 9112
provides a way to effectively generate much longer waveforms if
any parts of the waveform are repetitive in nature.
You may link together waveform files when loading into the
waveform memory to define what can be thought of as a
waveform program. Lets look at an example. Suppose you want
3-9

Operations

to generate the waveform shown in Figure 3.2. It consists
several pieces each of which are repeated several times:
1
1
4
2
2
6

of

sine cycle
DC section
sine cycles
DCsections
Gaussian pulses
DCsections

REPETITIONS
WA VEFORM
1
SINE %
LOAD- SINE
T COMP
- OV(10 POINTS)
1
--LINK- T COMP
GAUSJ~
4
LINK - SINE
2
[~-LINK- T COMP

~
I/

IIFLINKGAUS

ill

-LINK - T COMP

2
6

II1

M- 1005

Figure 3.2

You could simply generate a single data file which contained all
the data as a single array, or we provide another method which
will use less waveform memory. Wemay define three waveform
files as follows:
GAUS.WAV
SINE.WAV
TCOMP.WAV
3-10

contains 1 Gaussian pulse
contains 1 cycle of a sine wave
contains a constant data array
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We can then load the waveform using the following
commands:
LOAD SINE.WAV, 1;
LINK TCOMP.WAV, 1;
LINK SINE.WAV,4;
LINK TCOMP.WAV,2;
LINK GAUS.WAV,2;
LINK TCOMP.WAV,6;
GO; (when you want to start

3

sequence of

it running)

The load commandalways comes first and tells the 9112 that
we are loading a new waveform into the waveform memory. In
this waveform the 9112 will generate one repetition of
SINE.WAV, then one repetition
of TCOMP.WAV,
then four
repetitions of SINE.WAV,then two repetitions of
TCOMP.WAV,
then two repetitions
of GAUS.WAV,and finally
six repetitions
of TCOMP.WAV.
When the waveform is loaded
in this manner, as a multi-file waveform, the amount of
waveform data memoryused is conserved since each unique file
has to reside in the waveform memoryonly once. Therefore,
the amount of waveform memory used by this waveform is the
sum only of the number of data values in the three files.
Main constraints in making linked waveforms:
1. Minimumsize of each file must be 36 points,
4 for a single file waveform.
2.

as opposed to

A Maximum of 1 Load + 681 sequential
Link commands
can be used to generate a linked waveform.

3.

The maximumnumber for the repetition
argument in the
load or link is 4095.
The LINK command also accepts an additional
argument. The
purpose of this argument is to permit each trigger to cause
output of different waveform segments. The format of the
command is:
LINKargl [arg2] [arg3];
where optional items are contained in brackets and items to be
replaced are in lower case.
argl:
filename to link, with extension, such as A.WAD.
arg2:
arg3:

Number between 1 and 4095 inclusive representing the
segment repetition count. Default if not present is 1.
WAIT.

The "WAIT"argument, if present, tells the 9112 to wait for
trigger before executing this segment. Moreprecisely, it tells the
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AFGto act as if the entire waveformended with the segment
before this one, and this segment is the first one in the next
waveformrepetition. A detailed discussion of the effect of this
argument will be found under "Specifying the Trigger Mode",
page 3-14.
CONTROL SETTINGS
SUMMARY
(amplitude, clock .... )

Specifying the 9112 control settings gives the user control over
the various waveform characteristics.
All attributes can be
controlled from the Control Panel as well as by GPIB
commands. The values of the settings determine when a
particular waveform data point will be output and at what
voltage level. The settings can be grouped into the following
major categories shown below.

Channel Parameter Settings

Settings which control the signal conditioning applied to the
Channel 1 and Channel 2 signals.
CH2 AMPLITUDE
CHI_AMPLITUDE
CH2 OFFSET
CH1 OFFSET
CH 1-ZERO REF
CH2 ZERO REF
CH2-INVEI~T
CH 1-INVEI~T
CH2-OUTPUT
CH1 m OUTPUT
CH2 LOAD COMP
CH1 LOAD COMP
CH2-DIGIT~,L
WORD
CH I-DIGITAL_WORD

Timebase Settings

Settings that affect the main clock, which determines the data
point period (i.e., determines rate at which the waveform is
output).
CLOCK RATE
CLOCK PERIOD
CLOCK SOURCE
CLOCK REFERENCE
CLOCK_LEVEL
CLOCK SLOPE
CLOCK MODE

Trigger Settings

Settings that affect when and how the waveform is triggered.
TRIG MODE
TRIG DELAY
TRIG_SOURCE
TRIG ARM SOURCE
TRIG-SLOPE
TRIG LEVEL
MARKER DELAY
DELAY I~ODE
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A detailed explanation of every commandis contained in the
command reference in Chapter 5.
SPECIFYING
HOW THE
DATA VALUES ARE
CONVERTED TO
VOLTAGE LEVELS

AMPLITUDE, OFFSET AND ZERO REF determine
the output
voltage as a function of data point va~e, V(n) where n is the
data value.
NOTE: Unless "Load Compensation’ is enabled, all voltages are
for the output terminated in 50 12. If the output load is a high
impedance, then all voltages at the output will be 2 × higher
than set. For more information
see "CHI_LOAD_COMP"
commanddescription in Chapter 5.
The AMPLITUDE
command sets the full scale voltage range,
that is, the voltage swing obtained when the data point value
changes from 0 to 4095. For example the commands to set
both channel amplitudes to 2.3 V would be:
CH1 m AMPLITUDE 2.3V;
CH2 BAMPLITUDE 2.3V;
ZEROREF sets the data value whose output voltage does not
changewhen the amplitude is changed (think of it as the fixed
point or baseline). This is also the data value which when
output from the AFGwill correspond to the offset voltage. This
value must fall between 0 and 4095 but need not be constrained
only to integer values (2047.5 is a valid value and is the default
value for this parameter). The commandsto set zero_ref to
(for unipolar positive operation) are:
CH1 ZERO REF 0;
CH2 ZERO REF 0;
For unipolar positive operation zref is typically set to 0. For
unipolar negative operation zref is typically set to 4095.
NOTE:For an autoscaled waveform (i.e.,
one that is
normalized so that the maximum value is 4095 and minimum is
O) to be generated symmetrically about 0 V ZREFshould be set
to 2047.5, and the offset should be set to 0 V.
OFFSETsets the output voltage obtained when the data point
value is equal to zref. The following commandsset the offset
on channel 1 to 1 V and the offset on channel 2 to 2 V.
CH1 OFFSET 1V;
CH2 OFFSET 2V;
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To summarize:
V(n=zref) = Voffset
V(4095) - V(O) = Vamplitude
so for a general data value n:
V(n) = Voffset + Vamplitude*(n-zref)/4095
Where
V(n) is the voltage output for data value n. n is the
waveform data value between 0 and 4095. Voffset is the
programmedoffset voltage. Vamplitude is the selected
amplitude voltage. Zref is the zero reference point.
NOTE: Once the appropriate waveform data values are
calculated, they should be shifted into the upper 12 bits of the
16-bit data words sent to the 9112"s RAM. Only the upper 12
bits of the words in the 9112’s operatin8 memory are sent to
the DAC’s. All sixteen bits are available on the disital word
outputs.
SPECIFYING
PER POINT

THE TIME

SPECIFYING THE
TRIGGER MODE

The clock period attribute controls the amount of time each
waveform point is output.
CLOCK_PERIOD
< time value with optional units>;
The TRIG MODEspecifies
the overall
waveforrn.-The 9112 has five different

running mode of the
trigger modes:

1. Continuous - On receipt of the GO command the generator
outputs the loaded waveform. Whenit reaches the end of the
waveform it immediately starts over at the beginning with no
interruption between the last point and the first point. The
generator will continue to cycle the loaded waveform until
receipt of an ABORTor STOP. A pulse will be output from the
STARToutput at the beginning of each cycle. The SYNCand
MARKER
outputs are not available in this mode.
COMMAND: TRIG MODE CONTINUOUS;
2. Single (triggered) - This is a single sweep triggered mode.
In general, for each receipt of a trigger the generator will output
one sweep of the loaded waveform.
On receipt of a GO commandthe generator waits for an
ARMcommand (if ARM_SOURCE=BUS)before
proceeds.
Usually (and by default)
ARM_SOURCE=AUTO,
in which case no ARMis needed. It then waits for receipt
of a trigger from any one of the enabled sources. While
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waiting for a trigger, the first data point in the waveformis
being output. Uponreceipt of a trigger a pulse is output
from the SYNCconnector (the output is actually issued on
the first positive clock edge after receipt of trigger). Then
the generator waits a programmed number of clock cycles
called the TRIG DELAY. At the end of the TRIG DELAY
a pulse is genera’ted at the STARToutput on the front
panel. The generator then outputs the loaded waveform
and stops output, holding the last point if
ARMSOURCE=BUS.
In this case, the output will remain at
the last point until an ARMcommandis received. After the
ARMcommandis detected, the output changes to the first
point of the waveform, and remains in that state until a
trigger is received. If, however, ARM_SOURCE=AUTO
(the
default condition), the last point will only be held for the
rearm time and then the output will switch back to the first
point automatically, and the unit will be ready to accept
another trigger.
Command: TRIGu MODE SINGLE;
3. Burst (triggered) - This is a multiple sweep triggered mode.
It operates identically to the SINGLEmode except that it will
output the programmed number of sweeps of the waveform
instead of just a single sweep.
Command: TRIG_MODE BURST,<number of sweeps>;
4. Recurrent - This is basically a BURSTmode with automatic
retriggering. It is a free running mode, not a triggered mode.
When the GO command is given in this mode the waveform will
be cycled until an ABORTor STOPis received. Although it is
free running it is identical in operation to the Burst mode with
two exceptions: (1) no trigger is needed to initiate the
waveform, and (2) the generator is automatically rearmed and
retriggered after every BURSTof waveform sweeps.
Command: TRIG_MODE RECURRENT,<sweeps/cycle>
5. Gate - Gate is a combination of the triggered modes and the
continuous mode. The starting of the waveform is identical to
the triggered modes. The waveform then cycles in a manner
similar to Continuous. When the external GATEinput becomes
inactive the generator will complete the current sweep of the
waveform, stop output, rearm and await the next transition of
the Gate input to the active state. The ARMfeature is not
active (always set to ARM_SOURCE=AUTO).
Command: TRIGI MODE GATE
The "WAIT" argument, if appended to a LINK command, tells
the 9112 to wait for trigger before executing the segment. More
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precisely, it tells the AFGto act as if the entire waveform
ended with the segment before this one, and this segment is the
first one in the next waveformrepetition. This provides
interesting effects, depending on which trigger modeis selected.
It is meant to be used in single trigger mode. The effects are as
follows:
Trigger
Mode (TMOD) Effect
Single A new trigger is required to generate each segment (or
group of segments beginning with one) which has been
linked with "wait". For example, consider:
LOAD A.WAV,1; LINK B.WAV,2,WAIT; LINK
C.WAV, 2; LINK D.WAV,3, WAIT; The first trigger
will generate only A.WAVonce, because B.WAVwas
linked with "wait". The second trigger will generate two
repetitions
of B.WAVand two repetitions
of C.WAV,
because C.WAVwas linked without "wait". The third
trigger will generate three repetitions of D.WAV.Each
trigger generates appropriate timing outputs: SYNC,
START and MARKER,if possible.
The programmed
trigger delay occurs following each trigger.
Continuous: The generated waveform is not affected by links
with wait, since continuous modenever waits for trigger.
However, a STARTpulse is generated at each
end-of-waveform mark, i.e., at the beginning of each
segment linked with "wait", as well as at the beginning
of the first (LOADed)segment. Given the example
above, a STARTpulse would be generated at the
beginning of A.WAVand at the beginning of B.WAV’s
first repetition and at the beginning of D.WAV’sfirst
repetition.
The programmedtrigger delay has no effect
as usual.
Gated: In this mode, waveform generation is halted at the first
end-of-waveform after the GATEsignal goes false.
Each link with "wait" introduces an end-of-waveform
mark. Thus, to continue the example above, in gate
mode generation may stop just before A.WAV(as
normal), or before B.WAV’sfirst repetition or before
D.WAV’sfirst repetition, whichever comes first after the
gate goes false. Whenthe gate goes true again, output
will begin with the appropriate segment, either A.WAV
or B.WAVor D.WAV,after the programmed trigger
delay.
Burst: Burst is very similar to single, except single stops at
every end-of-wave, while burst counts the specified
number of end-of-waves and then stops. So, using the
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example from "single" mode once again, in TMOD
BURST,3each trigger would cause the 9112 to wait the
programmed trigger delay and then produce A.WAV
followed by two repetitions of B.WAV,two repetitions
of C.WAV,and three repetitions
of D.WAV.The three
end-of-waveform marks are just before B.WAV,just
before D.WAVand just before A.WAV.
TMOD
BURST,1 is exactly equivalent to single trigger
mode, see above. An interesting mode is to give a burst
count that is neither 1 nor the number of end-of-wave
markers in the waveform. For example, TMODBURST
2 would cause A.WAV, B.WAV and C.WAVto be
produced by the first trigger (following GO); D.WAV
and A.WAVto be produced by the second trigger;
B.WAV, C.WAV and D.WAV to be produced by the
third trigger, etc.
Recurrent: Recurrent is the same as burst, with an automatic
trigger immediately occurring whenever the system waits
for trigger.
In summary, in single trigger mode this feature permits the 9112
to produce a sequence of different waveforms in response to a
series of asynchronous external triggers, with as little as 70 nsec
delay from trigger to the next waveform. The trigger may also
be supplied by the TRIG command, but the response will be
slower. In either case, the response is much faster than could be
achieved if a sequence of LOADand LINK commands had to
be executed to change the waveform. In other trigger modes,
other possibly useful effects are obtained.
TIMING OUTPUT SIGNAL
RELATIONSHIPS

The following description of timing relationships details the
operation
of the SYNC, START and MARKERoutputs,
how
they relate to the waveform output(s), and how they change
with the selected triggering mode. For purposes of this
discussion, the unit of timing will be the waveformpoint (i.e.,
clock period), in order to provide an understanding of how the
timing of these signals may vary with the clock. At high clock
rates (in excess of 10 MHz), the signal timing may appear
somewhat different due to asynchronous (e.g., propagation)
delays. Unless otherwise noted, MARKER
output timing is the
same as STARToutput timing, but is programmed using the
MARKERDELAY command rather
than the TRIGGER
DELAYcommand. Timing will also vary depending on whether
a single-channel or dual-channel waveform is being generated.
Delay values for dual-channel operation will be given in
parentheses 0 following the single-channel value.
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Single - After the GOcommandis issued, the first point(s)
the waveform will be present at the analog output(s). The AFG
then waits for a trigger from any enabled source. The first
trigger received will be synchronized to the generator’s internal
clock, and a SYNCpulse will be output. The actual time from
the recognition of a trigger to the SYNCoutput will vary from
one trigger to the next because of the synchronization process.
The START pulse occurs [TRIGGER DELAY- 1 (1/2)]
points
after the SYNC.The synchronization delay is also included in
the TRIGGERDELAY,so that the actual time from a trigger to
the STARTwill never be longer than the programmed delay
value, but may be shorter by 1/2 (1/4) point. In any event, the
STARTpulse occurs 1 point before the analog output(s) makes
the transition from the first point to the second. At the end of
the waveform, if the auto-arm function is enabled (the default
condition), the last point of the waveformis held for 5 1/2
(3 1/4) points. If bus arming is selected, then the last point
held until 4 1/2 (2 1/4) points after the arm command
received. This is the trigger re-arm time, following which the
analog output(s) returns to the first point of the waveform and
the unit awaits the next trigger. Figure 3.4 shows an overview of
single trigger modetiming relationships. A more detailed view is
shown in Figure 3.8.
Burst - Same as for single

mode. See Figure 3.5.

Continuous - The SYNCand MARKERoutputs are generated
once in response to the GOcommand. Their relationship to the
waveform output(s) is the same as in single mode. The START
pulse is actually generated near the end of any given waveform
cycle (which, given the nature of continuous operation, roughly
corresponds to the beginning of the next cycle). The absolute
timing from the STARToutput to the first waveform point will
vary depending on the number of points contained in the
waveform file. Since the intent of the STARTpulse in this
mode is merely as a convenient triggering signal for an
oscilloscope, the exact timing relationship is non-critical. See
Figure 3.3.
Gated - In this mode, the GO commandagain puts the first
point(s) of the waveform at the analog output(s). The
and MARKER
outputs are generated in response to the gate
signal’s transition from the "closed" state to the "open" state
(as determined
by the TRIGGER SLOPE and TRIGGER
LEVELsettings),
in the same manner as in single trigger mode.
Transitions on the analog output are delayed by TRIGGER
DELAY,as in single mode. The STARTpulses are generated
near the end of each cycle within the gate signal’s active interval

3-18

Operations

3

as in continuous mode. The number of repetitions is determined
by the duration of the true state of the gate input, and one
STARTpulse will occur for each repetition.
The waveform will
continue to its natural completion after the gate "closes", and
the analog output(s) will make the transition from the last point
back to the first point after the trigger re-arm time of 4 1/2
(2 1/4) points. The AFGthen waits for the next transition
the gate signal. See Figure 3.7 for an overview of timing
relationships in gate mode.
Recurrent - In recurrent mode, trigger delay is defined as the
time from the end of the natural duration of the last point of
one occurrence of the waveform (i.e., 1 clock period after the
transition to the last point) to the beginning of the natural
duration of the first point of the next occurrence (i.e., 1 cycle
before the transition to the second point). Our discussion of this
operating mode will therefore commence with the end of a
waveform occurrence. The last point is held for its normal
duration plus 4 1/2 (2 1/4) points while the trigger re-arms.
The output(s) then make makes the transition to the first point.
The SYNCoutput occurs 8 (4 1/2) points after the transition
the last point (i.e., 7 (3 1/2) points after the last point’s normal
duration).
The START pulse occurs TRIGGERDELAYpoints
after the normal duration of the last point (or TRIGGER
DELAY
+ 1 (1/2) points after the transition to the last point).
The first point of the waveform is held for one period after the
leading edge of the STARTpulse. Figure 3.6 shows an overview
of recurrent mode timing. More detail in shown in Figure 3.9.
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CONTINUOUSMODEOPERATION
This mode
is usedto loop on the programmed
waveform
in a continuousanduninterruptedmanner
(i.e., the first point is
generatedimmediatelyafter the last point. For example,this modewouldbe usedto generatea continuouswavesine).
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TRIGGERED
SINGLEMODEOPERATION
In this mode
eachtriggercausesa singlerepetitionof the programmed
waveform
to be generated.
Initial andfinal output
levelsaresetbyfirst andlastpoints
of waveform
respectively.
WAITING FOR ARM COMMAND ~._~M COMMAND
~ HOLDINGLASTPOINTIN WAVE J.)

CH1 OUTPUT

i
!.., .A.UT..?
AR.
,M
...........................................

WAfI1NGFORIRIGGER
HOLDING
FIRSI POINT

:

I WAmNG
FOR ~RIGGER

:
PROG/’~AMMED
WAV~ORM

TRIGGER
INPUT

fl

::

SYNCOUTPUT

STARTOUTPUT

n

MARKER
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MARKER DELAY

J
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Figure 3.4
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TRIGGEREDBURSTMODEOPERATION
In this modeeachtrigger causesa set number
of repetitions of the programmed
waveform
to be generated(3 in the example
below).Initial andfinal outputtevels are set by first andlast points of waveform
respectively.

CH 1 OUTPUT

! AUTO
ARM

WANING
FO{~TRIGGER
HOLD
FIRSTPOINT
IN WAVE

TRIGGER
INPUT

i

.....

d.,
3 CYCLESOF PROGRAMMED
WAVEFORMS

n

SYNCOUTPUT
STARTOUTPUT
MARKEROUTPUT

Figure 3.5
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RECURRENT
MODEOPERATION
A free runningauto-triggered
mode.
Theendof onecycleof the programmed
waveform
synchronously
triggers the next
cycle.In this mode,
a programmable
trigger delayseparates
the cycles.Bychanging
the trigger delaythe raprate canbe
variedindependent
of the clockrate thuskeeping
the shape
constant.
Notethat the trigger delaytimeincludesthe autoarm
interval.All timingoutputs
areavailable
in this mode.

CH1 OUTPUT

°°°°°

SYNCOUTPUT

STA.TOU~UT
.....
I-t
MARKER
OUTPUT

F]

Figure 3.6
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GATEDMODEOPERATION
Program
waveform
to outputcontinuously
whilethe gateis aative. After gatebecomes
inactivethe currentcycleof the waveformis completed
andthe triggeris readyto be re-armed.
Typicallythe triggerdelayshouldbeset to minimum,
but is programmable
for additional
flexibility.

CH 1 OUTPUT
WAITING
FORTRIGGER

WAmNG
FOR
GATE

HOLD
FIRSTPOINT
IN WAVE

GATEINPUT

SYNCOUTPUT
STARTOUTPUT

MARKER
OUTPUT

MARKER
DELAY

Figure 3.7
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9112 SINGLEMODETIMING

WAIT FOR TRIGGER
RE-ARMTIME
SAME AS ABOVE

CH1 OUTPUT
SYNC

I

i.__._~
J
SYNCTO START
SINGLE= TRIGGERDELAY- 1
DUAL
= TRIGGERDELAY- 1/2

I
I

I

START

MINIMUM PROGRAMMABLE
TRIGGERDELAY
SINGLE = 2
DUAL
= 1

Figure

3.8
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9112 RECURRENT
MODETIMING

I RE-ARMTIME
SINGLE= 5-1/2
I DUAL = 3-1/4

CH 1 OUTPUT
SYNC
START

LAST POINT
j LAST POINT TO SYNC
SINGLE= 8

I DUAL
=4-1/2

MINIMUM PROGRAMMABLE
TRIGGERDELAY
SINGLE= 8
DUAL = 4

Figure 3.9
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SPECIFYING THE
TRIGGER DELAY

The trigger delay is used in Single, Burst and Recurrent modes.
It determines the amount of delay between receipt of trigger and
the start of waveform output. In Recurrent, it is the number of
points between the end of the last burst of sweeps and the
beginning of the next.
Command: TRIG_DELAY<desired

SPECIFYING
TRIGGERING

trigger

delay>

EXTERNAL
To trigger the 9112 on an external signal it should be input to
the trigger/gate input BNCon the front panel. The input
impedance is 50 fl. The trigger source called external must be
selected
to be on. The TRIG SLOPE and TRIG LEVEL
commands are used to set the point at which the9112 will
trigger on the applied signal. For most cases
TRIG ARMSOURCEshould be set to AUTOso that the
triggerwill be armed automatically after each waveform sweep.
The following commandsequence would be used to trigger
externally at a 1 V level on the positive slope with the trigger
being automatically armed.
TRIG_SOURCE, EXTERNAL,ON;
TRIG_LEVEL, 1V;
TRIG_SLOPE, POSITIVE;
TRIG_ARM_SOURCE,AUTO;

DISCONNECTING THE
OUTPUT WHILE THE
GENERATOR
IS RUNNINGThe output of either
channel may be disconnected
without
interrupting waveform generation at the other output or at the
timing outputs. The commands to do this are:
CHI_OUTPUT,<on or off>;
INVERTING
OR 2

CH20UTPUT,<on or off>;

CHANNEL 1
Either channel may be inverted without changing the waveform
file. The waveform will be inverted about the zref point. The
commands to do this are:
CHI_INVERT,<on or off>;

CH2_INVERT,<on or off>;
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USING AN EXTERNAL
CLOCK REFERENCE

An external 4 MHzreference oscillator (amplitude between
and 4 V p-p) may be used as the timebase reference instead of
the internal 4 MHzcrystal. This is useful if the 9112 needs to
be phase-locked to a system reference. The clock period is still
controlled by the generator; only the reference is changed. The
commandto select the reference source is:
CLOCKREFERENCE,<external or internal>;
When using Standard
FUNCTIONS.

USING AN EXTERNAL
CLOCK SOURCE

Functions,

see page 3-3: STANDARD

An external clock source may be used to drive the generator.
Whenthe external clock source is selected, the clock period is
controlled completely by the external source and the clock
period commandhas no effect. Whengenerating single-channel
waveforms, the external clock may be operated at frequencies
up to 100 MHz,a’nd the point output rate will be 1/2 the
external clock frequency. For dual-channel waveforms, the
point output rate is 1/4 of the external clock frequency, but the
clock may be run at frequencies up to 200 MHz. The clock
source is selected with the following command:
CLOCKSOURCE,<external or internal>;

SYNCHRONIZING
WITH ANOTHER
9112 AFG

CLOCK_MODE,SLAVE
is used to synchronize
one 9112 AFG
to another. The unit placed in SLAVEmode uses the signal on
the CLOCKIN(EXT) rear panel BNCconnector as its clock.
This signal is assumed to come from the CLOCKOUT2 rear
panel BNCconnector of another 9112 which is in
CLOCK u MODE MASTER.
NOTE: CLOCKOUT 1 provides continuous output at twice the
clock frequency for single channel waveforms, or 4 times the
clock frequency for dual channel waveforms. Only CLOCKOUT
2 is suitable for MASTER~SLAVE
operation.
Upon entering slave mode, CLOCKSOURCE
defaults
to
EXTERNAL,CLOCKSLOPE defaults
to positive,
and
CLOCKLEVELdefaults to -200 mV. The previous settings
are
restored-upon
receipt
of a CLOCKMODE,MASTER
command. While in the slave mode, the CLOCKSOURCEand
CLOCK_SLOPEcannot be changed.
CLOCK_LEVELcan be
changed. Also, while a unit is in slave mode, TRIG MODE
settings have no effect. The trigger delay is controlled by the
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absence of clock pulses from the master 9112. Trigger settings
entered while in SLAVEmode will correctly take effect when
the clock mode is changed to MASTER.Other commands that
have no effect
in SLAVE mode are: CRAT, CPER, MDEL,
DMOD.
To use two 9112s in master/slave operation, do the following:
1.

2.
3.
4.

Set one of the 9112s to clock mode slave and connect a
cable from the master’s CLOCKOUT2 to the slave’s
CLOCKIN (EXT.).
LOADand LINK the desired waveforms on both 9112s.
Issue "GO;" to the slave.
Issue "GO;" to the master.

NOTE: Steps 3 and 4 must be done in order. Any time the
master aborts waveform generation, whether because of an
ABORTcommandor because of a change of trigger settings,
etc., both master and slave must be aborted and GO’s issued in
the proper order. Failure to issue GOto the slave first while the
master is still stopped will result in loss of synchronization.
The START, SYNC and MARKERoutputs of the master unit
may be used, those of the slave unit are disabled.
Selection of the clock operating mode is accomplished with the
following command:
CLOCK_MODE,
<master
STARTING AND STOPPING
THE WAVEFORM

After loading an arbitrary
giving the GO command.

or slave>;

waveform the waveform is initiated

by

GO;
Standard function output is initiated immediately upon selection
of the function.
The waveform may be stopped by giving the ABORTcommand.
ABORT;
Whenthe waveform is aborted all outputs are stopped and the
Channel 1 and Channel 2 output relays are opened.
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AUTOMATING THE SETUP
AND LOADING OF
WAVEFORMS

Any valid sequence of 9112 commands, with the exception of
file transfer commandsor commandsthat require a response,
may be automated by putting them into a sequence file. The
sequence file is sent to the 9112 with the STOREcommand
using the #0 block format. See Chapter 5 for details. Always
follow the rules below:
1. Make certain that all commandswithin a sequence file end
with a semicolon.
2.
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Always terminate

a sequence with the command: END;
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[CONTROL PANEL OPERATIONI

GETTING STARTED
WITH THE 9100/CP
Basic Description

The 9100/CP, Figure 4.1, is an external panel that allows a
user, without computer intervention, to control all aspects of the
Model 9112 Arbitrary Function Generator, except storing
(downloading) of files and recall (uploading) of files.
.eCroy 9100/CP
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Model 9100/CP Control Panel
Figure 4.1
Functions that can be performed using the 9100/CP include:
¯ Selecting, loading, linking, and executing arbitrary
(user-defined) waveforms that have been previously
downloaded from a computer via the GPIB or RS-232C
Interface to the Model 9112’s RAMdisk storage memory.
¯ Selecting and executing any of the six standard waveforms
(sine, square, triangle, ramp, pulse, and DC) incorporated
into the Model 9112.
¯ Implementing ON/OFFselections
for Channel 1 and Channel
2 output modes; and controlling the amplitude, invert, offset,
load compensation and zero reference for each channel.
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¯ Selecting internal or external clock source or clock reference
and determining rate or period for internal clock; threshold
level and slope for external clock.
¯ Choosing trigger mode; arming and firing the trigger via
keyboard commandor by selecting automatic trigger arming
and alternate trigger sources.
¯ Learning in memory, and executing complete setup files, each
consisting of a complete set of channel, timebase, and trigger
commands.
¯ Selecting and executing setup files created via computer and
previously downloaded to the Model 9112.
¯ Selecting and executing sequence files created via computer
and previously downloaded to the Model 9112. Consisting of
valid GPIB commands, a sequence file can contain nested
sequence and setup files as well as additional commandsto
load, link, and execute waveforms.
¯ Returning control of the Arbitrary Function Generator from a
computer (remote mode) to the 9100/CP keyboard (local
mode) if local lockout has not been invoked via GPIB.
Compact and light in weight, the 9100/CP can be easily hand
held while being used. It also comes with a bracket with which
it can be mounted on a benchtop, any other convenient surface,
or the Model 9112 itself.
Connected to the Arbitrary Function Generator by means of a
6-ft coiled cable that plugs into the front of the Model 9112,
the control panel is readily detachable. Optional 6-ft extender
cables are available, and as many as four extenders may be
chained together for additional length.
The main features of the 9100/CP are an LCDscreen that
displays functional menus and prompts operator instructions to
the Model 9112 and a multi-function keyboard that serves as
the mechanism by which those instructions are input.
Connecting the 9100/CP
to the Arbitrary Function
Generator

The cable attached to the 9100/CP plugs directly into the
connector within the KEYPAD
rectangle in the lower right
corner of the Model 9112 front panel.
The Model 9112 can be under local (9100/CP) control
computer (remote) control. The default, on power-up, is local
control mode.
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LeCROY9112
GPIB ADDR= 1
VER 1.00
Power-updisplay showsthe software version (VER)
numberin use and the GPIBAddressof the Model9112
Figure 4.2
In the event that the Arbitrary Function Generator is already
powered up and operating in remote mode when the 9100/CP is
connected, the 9112 automatically returns to Local Mode and
sends the "power up screen" to the 9100/CP.
If the Model 9112 is in local lockout mode, however, pressing
the [LOCAL]key will result in the 9100/CP screen saying
LOCKOUT.When that happens, the 9100/CP will be
inoperative;
use EASYWAVE,
GPIB, or RS-232 control to exit
the lockout mode, and then press [LOCAL]to continue.
LCD Display

The 9100/CP display shows information in pages containing as
many as four lines of data or prompts. In this regard, a # sign
at the bottom of the screen view indicates that the menu or
information sequence you are looking at has at least one more
page. Some operations require several pages.

Keyboard

The 9100/CP keyboard consists of 32 keys. To confirm that
contact has been made, each key gives off an audible signal
(beep) upon being pressed.
Twenty-two of the keys have dual functions. A key has two
functions if it contains two sets of identification, the top set
being white letters in a blue rectangle.
Four of the keys have functions that set them apart from the
other keys:
[SHIFT] when pressed immediately prior to pressing any dual
function key, causes the upper function (blue rectangle)
that key to be executed. If a dual function key is pressed
without the [SHIFT] key being pressed first, the lower
function is invoked, After invoking a shifted function, all keys
return to the unshifted position.
[SHIFT RESET]resets all instrument settings to the
power-up defaults and results in the display shown in Figure
4.2.
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[SHIFT DELETE]can remove a selected arbitrary
waveform
file from RAMdisk memory. This may be an arbitrary
waveform, setup or sequence file.
[SHIFT CE] stands for CLEARENTRY.Pressing this key
clears numeric entries and enables a new entry to be made.
The remainder of the keyboard can be thought of as being
divided into five main groupings: main menu keys, display
keys, numeric/units keypad, action keys, information keys.

4-4
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Keys that call up main menus

Main Menu Keys

LeCroy91001CP

[FUNC]accesses menus that allow selection of arbitrary waveforms, standard
waveforms, setup, and sequence files.
[CHAN1] is used to set operating parameters for waveforms generated on
Channel 1.
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[CHAN2] is used to set operating parameters for waveforms generated on Channel 2.

I
r

[CLOCK]is used to enter the generator
clock rate and period. It also allows operator selection of internal or external clock
source or reference use. If an external
clock is used, threshold level and slope
maybe user selected.
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[TRIG]allows entry of trigger parameters
and modes.
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Main Menu Keys
Figure 4.3
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Display Keys

Menu Manipulation

[F] KEYS:[F1], [F2], [F3] and [F4]
are used to perform file selections, execute actions or access submenus for the
lines on the display. F1 refers to the first
line of the display and F4 to the fourth
line. Whenused to select a file, an @will
appear after the name of the selected file.

LeCroy 91001CP

L----J
r---7

[PAGE]: When a menu contains more
than one page, a # will appear at the end
of the fourth line of the display. Pressing
[PAGE]will cause the next page of information to be displayed. Whenthe # does
not appear this indicates either a single
page menu or the last page of a multiple
page menu. Pressing the [PAGE] key in
this latter instance returns the menuto the
first page of the multiple page menu.
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[BACK]causes the display to step backwards one page in a menu. If the display is
showing the first page of a menu, pressing
[BACK]will move the screen to the upper
level menupage from which that first page
was selected.
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Display Keys
Figure 4.4
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Numeric/Units

Keypad

Thirteen keys in the center of the keyboard that are used to
enter numbers and units:
[NUMERIC] keys and [DECIMAL POINT]
key are for those situations in which a particular menu item requires numeric entry.
[-] is for entry of negative values.

LeCroy91001CP

[ENTER]is used to terminate numeric entries for which units are not required, such
as number of repetitions.
[SHIFT UNITS KEYS] append units to
numeric entries and terminate those entries.
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To terminate (complete entry of) a numeric entry that is dimensionless, key in
the number and then press [ENTER].
Whenunits are added to a number, first
key in the number. Next press [SHIFT],
and then the appropriate units key. As
soon as the units key is pressed, entry is
completed and [ENTER] need not be
pressed.
[SHIFT E] is used to separate the base
from the exponent when numeric entries
are made using scientific notation.
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Numeric/Units

[SHIFT CE] is used for clearing erroneous
entries from the display. This key sequence
clear the entire display and returns to the
entry prompt.

Keypad

Figure 4.5
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Action Keys

LeCroy91001CP
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Figure 4.6
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[SHIFT SETUP] executes the presently
selected setup file.
[SHIFT DELETE] can remove a selected
file from RAMdisk memory.
[SHIFT RESET] returns the 9112 to its
initial power-upstate, with all settings in
their default states.
Provide the user with the current state of the instrument:

Keys

LeCroy91001CP

[STATUS]identifies the current generator
status for lockout and trigger state, if appropriate.

r"
F
.... liI[---I F---I
I
I
I

[SHIFT ACTIVE] performs the Active
Files function which identifies which
waveform, setup and sequence files are
presently being executed.

---1

[SHIFT COMM]displays
the present
setup of the communications port (GPIB
or RS-232).
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[VIEW]All instrument settings are displayed in 17 menu pages when this key is
pressed. As with all other 9100/CP operations, the [PAGE] and [BACK] keys must
be pressed to move forwards or backwards
through the [VIEW] pages.
[SHIFT STB] pressing this key causes a
status byte condition to be displayed in
three lines on the LCDdisplay. Eight
menu pages are used to display the eight
status bytes.
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Information

Keys

Figure 4.7
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Terminating (completed)
Numeric Entries

UNDERSTANDING
THE 9100/CP
MENUS

To terminate (complete entry of) a numeric entry that
dimensionless, key in the number and then press [ENTER].
Whenunits must be changed or added to that number, first key
in the number, Next, press [SHIFT], and then the appropriate
units key. As soon as the units key is pressed, entry is
completed and [ENTER] need not be pressed.
Taken together, the lines on a 9100/CP page (or series of
pages) comprise a "menu" that tells an operator what
information must be understood or what actions must be
implemented to use each portion of the system.
In this regard, each line on a page falls into one of six
categories. Specifically, a line may be:
¯ A filename for operator selection (currently selected file
indicated by *) (Selection indicated by @).
¯ An information item for operator reference (values indicated
by =).
¯ A location at which numeric information is entered or
modified (indicated by [] cursor).
¯ A point at which direct action is initiated (indicated by <).
¯ An entry point for access to a submenu (indicated by : or >).
¯ A value which can be changed by MORE/LESS(indicated
by

:)
The display keys ([BACK], [PAGE], [F1], [F2], [F3], and
[F4]) are used to access menus or parts of menus. And the
thirteen keys in the center of the keyboard ([ENTER], [E],
[-], [.], the numeric keys, and the units keys) are for entering
information required by use of other keys.
As their name implies, the action keys ([TGR], [LOCAL],
[T.ARM], [GO], [ABORT], [LOAD], [NEXT], [LINK],
[SEQ], [LEARN]and [SETUP]) initiate
actions, for the most
part without use of menulistings.
Information

Main Menu
Selections

4-10

Menus

Pressing
the [STATUS], [ACTIVE], [COMM], [VIEW], or
[STB] key has no effect on the operation of (or actions
imposed on) the Arbitrary Function Generator. These keys
display information menusconsisting entirely of listings that can
be used for reference purposes in taking other action.
The five main menu keys ([FUNC], [CHAN 1], [CHAN 2],
[CLOCK] and [TRIG]), on the other hand, use menus and
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submenus extensively. Pressing any of these keys results in a
4-line listing of different selection categories from which a
choice must be made to proceed.
Each line in a main menu listing is accessed or implemented by
pressing one of the [F] keys at the top of the keyboard, with
[F1] accessing the first line, [F2] the second line, [F3] the
third line, and [F4] the fourth line. So when you press [F3],
you access the parameter named by line 3 on the display.
Alternatively, pressing an [F] key may result in display of a
submenu from which additional [F] key selection may be
required.
[F1]
[F2]
[F3]
[F4]

ARBITRAR’~
STANDARD>
SETUP>
SEQUENCE>

S

MainMenu
that resultsfrom
presslngthe [Func]key
Figure 4.8
Pressing the [FUNC]key, for example, will result
file types. That menu is shown in Figure 4.8.

in a menu of

Line 1 is ARBITRARY,
so pressing [F1] will therefore access a
submenu for selection of arbitrary waveforms. Similarly, pressing
[F2] will access a submenu for selection of standard waveforms,
[F3] for setup files, and [F4] for sequence files.
In other instances, [F] key selections allow you to look up
current parameter settings and then to change those settings as
required. An example of this can be seen by pressing the
[CLOCK]key, an action which produces a main menu listing in
which line 1 is clock rate, line 2 is clock period, line 3 is
threshold level for an external clock source, and line 4 is a
selection of internal or external source.
The special symbols <, :, and [] (cursor) act as question
prompts as shown in Table 4.1.
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Table 4.1
Special 91001CPDisplay Symbols
>

meansgo to next submenufor this function using
appropriate [F] key

<

meansuse IF] key to do this function or
toggle value

#

meansvalue or parameter shownis current value
which may be changed by either more/less or
accessing the next menu
meansthat a particular file is currently selected
meansthat there are additional submenusor
displays at this menulevel
meansrunning. The 91 i2 is active either because
a waveform is being output or a sequence or
setup file in process.
means stopped. No wave output or no sequence
or setup in process

R

S
W

meanswait for trigger. Whenthis symbol appears
after the nameof a waveformsegment in a listing of the contents of control memory,it means
that the generator will wait for a trigger before
outputting that segment.

[]

the cursor acts as a prompt for numeric entries

NOTE: Informational massages and error messages
generally do not use any special display symbols except
= whichIs usedliterally.

Toggled
Entries

Menu
As described above, line 4 of the main menu displayed after
pressing [CLOCK]is an immediate action prompt. That line
can have one of only two entries:
CLOCKSRC< INT (internal
clock source) or CLOCKSRC< EXT (external clock source).
The clock source is listed on line 4, so repeatedly pressing the
[F4] key will "toggle" line 4 from CLOCKSRC< INT to
CLOCKSRC< EXT and back again.
Not all such prompts represent INT/EXTtoggles. Others include
OFF/ON, POS/NEG, and SING/DUAL. Each toggled [F] key
operation will be described on the following pages.
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Starting with a main menu, pressing an [F] key will in many
instances result in a parameter/delta submenufor the selection
on the line number corresponding to that key. The
parameter/delta submenu format is shown in Figure 4.9.
[F1]
[F2]
[F3]

PARAMETERNAME: (VALUE)
DELTA > (VALUE)
MORE<

[F4] LESS <
Parameter/delta
sub-menuformat

Figure

4.9

Pressing [F2] three times after the display in Figure 4.8
appears, for example, will produce a submenu in which the four
lines are FREQ, DELTA, MORE, and LESS. The specific
parameter in that instance is the frequency of square waves.
This is depicted in Figure 4.10.
FUNC
[F1]
[F2]
[F3]
[F4]

[F1] SINE >
[F2] SQUARE>
[F3] TRIANGLE >
[F4] RAMP>
#S

[F21

ARBITRARY>
STANDARD>
SETUP>
SEQUENCE>

SQU_MODE<SING
FREQUENCY>
C1 START>
C2 REL ST> SQRS

Accessing the parameter/deltasub-menu
Figure 4.10

I

[F1]
[F2]
[F3]
[F4]

FREQ:
DELTA>
MORE<
LESS<

SQRS

for square waves

The operations and displays pertinent to a parameter/delta
sub-menu are summarized in Table 4.2
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Parameter/Delta

Table 4.2
Submenu Operations

Resulting
Screen Display

Press

Explanation

[F1]
(PARAMETERNAME)

2-Une submenuappears,
saying: (PARAMETER
NAME)=
NEW
(PARAMETER
NAME)l-)oursor

Current value* of parameterIs
listed on line. Enter desired new
value of parameter by using numeric
and units keys If required. An [F]
is pot neoe.ssaryt9 us.e in this
suDmenu.
Ae you Key Jn your entry, It
will appearon line 3. Terminate
entry, and parameter/delta menu
will reappear showingthe new
parametervalue. * *

[F2I
(DELTA)

2-11ne 8ubmenuappears, saying:
DELTA=
NEW
DELTAl-lcursor

Currentdelta* 18 displayedon line 1.
Enter desired new delta by using
numeric keys (F key required).
you keyin the newdelta, it will
appearon line 3. Terminateentry,
and parameter/delta menuwill
reappear showingthe newdare. * *

[F3]
(MORE)

Parameter/delta menuremains
on screen and Is updated.

IF4]
(LESS)

Parameter/delta menuremains
on screen and 18 updated.

Increments line 1 parametervalue
upwardsby the absolute value of
delta.
Increments line 1 parametervalue
downwardsby the absolute value of
delta.

NOTE:

* Present value Is the value most recently entered. This
will be the default value if no setupfile has beenInitiated
and if no other values have beenentered.
* * Seesection earlier In this chapterfor Instructions on
Terminating Numeric Entries (page 4-10).

To illustrate
the use of Table 4.2, press [SHIFT] and then
[RESET]. This will restore the instrument to its power-up state,
and in the process restore all parameters to default values.
After you press [RESET], the screen will prompt, "are you
sure". Pressing the [F3] (yes) response will cause the screen
blank, after which the screen shown in Figure 4.2 will appear.
Press [CHAN 1] when that happens, and the first
page of the
Channel 1 main menu will appear, Figure 4.11.
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[F1] CH1 AMP>
[F2] OFFSET >
[F3] ZREF >
[F4] OUTPUTEN <OFF

4

#S

Channel
1 MainMenu
First Page
Figure 4.11
To determine the current value of amplitude settings, you have
to access line 1, where CH1 AMPstands for Channel 1
amplitude. Pressing IF1] when Figure 4.11 is displayed will
result in the screen changing to the parameter/delta submenu
shown in Figure 4.12.
[F1]
[F2]
[F3]
[F4]

AM~.I-I (current value)
DELTA>(current value)
MORE<
LESS <
C1

S

ChannelAmplitudeSubmenu
Display
Fisure 4.12
Note the cursor before the value. A new amplitude value can be
entered simply by entering the new first digit. The menu of
Figure 4.13 will be deployed and the rest of the new value can
be entered.
In this figure, AMPis set to its default condition of 1.0 V. If
that amplitude is acceptable press [BACK]and the first page of
the Channel 1 main menu will appear as shown in Figure 4.11.
Changing Amplitude Value

Also pressing [F1] with the screen of Figure 4.12 displayed, will
change the screen to that shown in Figure 4.13. Note that no
[F] keys are used in this menu, the cursor shows the position of
the number to be entered.
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AMP= (current value)
NEW
AMP [] Cursor
C1
S
AmplltudeChangeSubmenu
Figure 4.13
Where the current amplitude is shown on line 1. The default
(power-up) level of amplitude is 1.000 V. To change amplitude
to 2.0 V, press the [2] key. "2" appears after the "NEW
AMP"header. Press [ENTER], and the original
AMP/DELTA/MORE/LESS
menu is again displayed,
this time
with the top line showing an amplitude of 2.0 V.
Another way to change amplitude is to use the MOREand
LESS functions. The delta (default level 100 mV) is the amount
by which you can increment the amplitude up or down by
pressing [F3] (MORE)or [F4] (LESS).
If amplitude is 2.0 V and delta is 0.5 V, pressing [F3] will
increase the amplitude to 2.5 V, while pressing [F4] once after
that would decrease the amplitude back to 2.0 V. Within the 0
to 10 V range of the instrument, [F3] and [F4] can be pressed
in any sequence as many times as need be to achieve a desired
C1 AMP.
If an increment of 0.1 V is unsatisfactory,
press [F2] when
Figure 4.12 is displayed. The screen view will then change to
that shown in Figure 4.14. Note that no [F] key is used in this
submenu. The numeric keys are used to enter a new value, if
desired.
DELTA= (current value)
NEW
DELTA[] Cursor
C1 S
Delta Modlflcatlon Submenu
Figure 4.14
A new delta can be entered here, in the same manner as
amplitude could be changed with the AMP/NEWAMP
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submenu. As the revised delta is keyed in, it will appear
immediately to the right of NEWDELTA. Press [ENTER] to
terminate
and the AMP/DELTA/MORE/LESS
screen will again
appear, this time showing the new delta.
By using the AMP/NEW
AMP method and/or the delta
method, channel amplitude can be easily changed and set. Or,
progressing through the submenu layers may show that some
parameters are acceptable at their current values, in which case
new values need not be entered.
ENTRY CHANGES

Changes Made After
Waveform Execution
has Commenced

The 9100/CP offers several means for changing entries or
correcting entries that have been inadvertently made in error.
Specifically:

A waveform being executed can be stopped by pressing
[SHIFT] and then [ABORT]. Waveform execution will cease.
After that the 9100/CP can be used again to re-select a
waveform and/or to re-enter desired parameters. Except for
disconnecting
the output and turning off the WAVEFORM
ACTIVELED, ABORTdoes not affect any attribute
or files.

Changes Made Prior
to Execution of a Waveform The Model 9112 executes only waveform files that are loaded
into high speed memory with currently selected waveform
attributes.
Waveforms may be loaded and attributes changed at
any time prior to execution (i.e., "GO;") Examples are
follows:
¯ The waveform can be re-selected so that a different
waveform is chosen, loaded into high speed memory, and
executed.
¯ Any individual attribute can be changed by accessing the
proper main menu (CHAN 1, CHAN2, CLOCK, or TRIG
keys) and entering a new setting for that attribute.
¯ If a combination of attribute settings are stored as a setup file
and initiated (put into effect), those settings will becomethe
Model 9112’s current settings. A new combination of settings
can, however, be made current simply by initiating a different
setup file.
¯ Alternatively, any setting made current by use of a setup file
can be changed to a more current setting merely by accessing
the proper menu line and changing the setting accordingly.
¯ If a waveform is loaded into high speed memory, another
waveform can become the currently loaded waveform if the

4-17

4

Control Panel Operation

loading process is repeated with the second waveform before
the GOcommand is given to execute.
¯ Additionally, an additional waveform can be linked to any
currently loaded waveform as explained below.
Changes Made Prior
to Completion of
a Numeric Entry

Eliminating
Arbitrary
Waveform,
Setup, and Sequence
Files from RAM
Disk Memory

If a number has been keyed in or partially keyed in, but
[ENTER]or a units key have not yet been pressed, that
number can be "erased" by pressing [SHIFT] and [CE]. Then,
numeric entry can be re-entered as desired.

As shown in Figure 4.8, pressing [FUNC] results in a main
menu that enables selection of arbitrary waveform files, standard
waveformfiles, setup files, and sequence files. Anyarbitrary
waveform, setup, or sequence file can be deleted from RAM
disk memoryby a three step process:
- Pressing [FUNC] and then the IF] key corresponding to the
type of file to be deleted ([F1] for arbitrary waveforms, [F3]
for setup files, and [F4] for sequence files).
- Pressing the [F] key corresponding to the line on which the
file to be deleted is shown. A @ symbol will then appear to
the right of that line.
- Pressing [SHIFT] and then [DELETE]. The menu of Figure
4.15 will appear.
ARE YOU SURE?
[F3] YES
[F4] NO
DeleteOperation
Figure 4.15
Pressing [F3] will cause the selected file to disappear from
the screen listing and no longer be in RAMdisk memory.
Pressing [F4] avoids the delete operation, unmarks the
waveform file and returns to the previous screen.
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Pressing [SHIFT] and then [RESET] will cause the menu of
Figure 4.15 to appear. A yes response will cause all 9112
settings to revert to default conditions.

The 9100/CP cannot make the following changes:
¯ Altering the contents of a waveform file
¯ Altering the contents of a sequence file
¯ Altering the contents of a setup file.
NOTE:The 9100/CP can, however, store new setup files in
memory (LEARN). Accordingly, if a setup file needs
changed, a new setup file can be created and LEARNed. The
original setup file can then be deleted, if desired, as described
above.
¯ Change one waveform file at any point in a linked series of
waveform files without re-loading and re-linking every
waveform file in the chain.
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CONTROLLING THE
ARBITRARY FUNCTION
GENERATOR WITH
THE 9100/CP
Steps to be Taken
in Executing
Waveforms

When controlling
the Model 9112 with the 9100/CP, waveform
execution is accomplished in four steps: waveform selection,
specification of waveformattributes and trigger parameters,
loading the waveform into high speed memory, and execution.
Selection: The 9100/CP, by means of the menus accessed by
pressing its [FUNC]key, can select from any of six standard
waveforms, or from arbitrary waveforms downloaded to the
Model 9112’s RAMdisk memory. The 9100/CP can not be
used to create arbitrary waveforms. Nor can it be used to
command the Model 9112 to replicate
waveforms measured
from other sources by LeCroy oscilloscopes. These operations
can, however, be performed from a computer using EASYWAVE
software.
Specification
of Waveform Attributes and Trigger
Parameters: The [CHAN1], [CHAN2], [Clock], and [Trig]
keys access menus that control the waveform amplitude,
timebase, and trigger commands.
The net effect of those four keys is to define what is called the
waveform setup. A setup can be "learned" (stored in memory)
by the [Learn] key on the 9100/CP and implemented by the
[Setup] key, which can also implement setups downloaded by
EASYWAVE,GPIB, or RS-232 operation.
In addition, the [Seq] key can be pressed to access and
implement sequences; files of GPIB commandsthat are
downloaded to the Model 9112 via computer control.
Loading and Linking the Waveform into High Speed
Memory:Just because a waveform is selected does not mean it
is executed. First, it must be loaded into high speed memory.
Pressing the [LOAD]key loads an arbitrary waveform that has
been selected. Standard waveforms are automatically loaded and
executed when they are selected.
Arbitrary waveforms can also be chained together. Pressing the
[LINK] key will link an arbitrary waveform to arbitrary
waveforms that are already loaded or linked.
NOTE: To enter a link with "wait" command from the 9100/CP
hand held control panel, press the TRIG button instead of the
ENTERbutton after entering the number of segment repetitions
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for LINK. This appends the "wait" argument to the LINK
command from the 9100/CP.
Executing Loaded and Linked Waveforms: Executing is
accomplished by pressing the [GO] key. Execution can be
aborted by pressing the [ABORT]key.
Details of these steps are covered below.
Selecting an Arbitrary
Waveform

Pressing the [FUNC] key causes the menu shown below to be
displayed.
[F1] ARBITRAR~
[F2] STANDARD>
[F3] SETUP>
[F4] SEQUENCE>

S

FunctionSelectionMainMenu
Figure

4.16

Selecting an Arbitrary (User-Designed) Waveform Stored
Memory:If previously downloaded to RAMdisk storage
memory via the GPIB or RS-232 bus, an ARBITRARY
waveform can be accessed by first accessing the function
selection main menu shown in the above figure, and then
pressing [F1]. This will cause a 4-line submenu to appear, as
shown below.
[F1]
[F2]
[F3]
[F4]

SING WAVEDIR>
DUAL WAVEDIR>
CTRL MEMDIR>
HS MEMDIR>
Arbitrary FunctionSubmenu
Figure 4.17

Pressing [F1] here will present a listing of the file names for all
the single waveforms stored in RAMmemory. If [F2] were
pressed, however, the dual waveform names would be displayed.
File names are a combination of as many as eight user-selected
letters and numbers, followed by .WAVfor single waveforms, or
.WADfor dual waveforms.
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If no files are stored in any of these categories, the screen will
so indicate. For example, if no single arbitrary waveforms are in
memoryand [F1] is pressed when Figure 4.17 is displayed, the
screen will show NO .WAVFILES.
If single waveforms files are in RAMmemory, pressing [F1]
when Figure 4.17 is displayed will bring up a single waveform
listing similar to that shownin Figure 4.18.
[F1]
[F2]
[F3]
[F4]

TESTWAV1.WAV
MYWAVE2.WAV
* ANYWAVE,WAV
SOMEWAVE.WAV

S

SingleWaveform
File Name
Listing
Fisure 4.18
The symbol ° indicates
selected file.

that

ANYWAVE.WAV
is the currently

If the MYWAVE2.WAV
waveform were desired here, [F2]
would be pressed and @ would appear to the right of the
second line on the screen.
To select a dual waveform that has been downloaded into RAM
memory, press [F2] when Figure 4.17 is displayed. Otherwise,
the procedure is exactly as described above.
Finding Number
of Repetitions

Pressing [F3] when Figure 4.17 is displayed will cause a display
similar to Figure 4.19, where the segment names are those
currently loaded and linked in the Control Memory (CM). The
numbers indicate the number of repetitions for each waveform.
This display is information only and no action is required.
A "W" at the end of a segment’s Control Memorylisting
indicates that the given segment was loaded or linked with the
"wait" option, and that the generator will wait until a trigger
(or, in recurrent trigger mode, a re-trigger) is received before
outputting the segment in question.
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SEGMENTS= .WAV
MYWAVE 1
TESTWAVE43
MYWAVE 4095

S
LoadedandLinkedSegments
Filsure 4.19

Checking Controls
of HS Memory

Pressing [F4] when Figure 4.17 is displayed, will cause a display
similar to Figure 4.20 where the file names shown are those
actually present in High Speed Memory (HSM). Referring
Figure 4.20, note that MYWAVE.WAV
is loaded into HSM
only once, even though it is referenced more than once by the
Control Memory(CM). This display is information only and
action is required.
MYWAVE.WAV
TESTWAVE.WAV
S
Contentsof HSM
Figure 4.20

Selecting a Standard
Waveform

A standard waveform is selected by first accessing the Function
Selection Main Menu shown in Figure 4.16, and then pressing
IF2] (STANDARD).
This will cause the first of two pages in the
Standard Function submenu to be displayed, Figure 4.21.
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[F1]
[F2]
[F3]
[F41

>
SINE
SQUARE>
TRIANGLE>
RAMR>

#S

Standard
FunctionSubmanu
First Page
Figure 4.21
Where:
SINE> [F1] selects a submenu from which the attributes
standard sine function can be selected.

of the

SQUARE>
[F2] selects a submenu from which the attributes
the standard square function can be selected.

of

TRIANOLE>
]F3] selects a submenu from which the attributes
of the standard triangle function can be selected.
RAMP>IF4] selects a submenu from which the attributes
of the
standard ramp function can be selected.
Press [PAGE] and the second page of the Standard Function
Submenuwill be displayed, Figure 4.22.
[F1]
[F2]

PULSE>
DC>

StandardFunction Submanu
SeoondPage
Fi|[ure 4.22
Where:
PULSE>[FI] selects a submenu from which the attributes
the standard pulse function can be selected.

of

DC>[F2] selects a submenu from which the attributes of the
standard dc function can be selected.
NOTE:Once the submenu for a particular standard function
has been selected, output of that function is automatically
initiated using the current settings. Default settings are listed in
Chapter 5 under the commands related to each parameter.
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Once the function is active, any change by the user in the
attribute submenu for that function will be immediately reflected
in the output of the 9112 AFG.
Selecting Attributes Of The
Standard Sine Function

When [F1] (SINE) is selected on the Standard Function
Submenu, the Standard Sine Attribute Submenu is displayed,
Figure 4.23.
[F1]
[F2]
[F3]
[F4]

SINE MODE< SING
FREQUENCY>
C1 PHASE>
C2 REL PH>

SIN S
Standard
Sine Attribute Submenu
Figure 4.23

Where:
SINE MODE<
[F1] selects whether the sine function is to be
output as a SINGLE (SING) or DUALwaveform. The SINGLE
waveform is output on Channel 1 only, the DUALwaveform on
both Channels 1 and 2.
FREQUENCY>
[F2] selects
a submenu from which the
frequency of the generated sine wave may be set. In SINGLE
mode the allowed frequency range is 0.010 - 6.25E+6 Hz; in
DUALmode the allowed range is 0.010 - 6.25E+6 Hz (both
channels have the same frequency). Units can be Hz, kHz, or
MHz.
C1 PHASE>[F3] selects a submenu from which the start phase
of the Channel 1 sine waveform may be set in degrees from 0.0
- 360. If SINE_MODE
is dual, Channel 2’s start phase will be
identical to Channel l’s unless further action is taken.
C2 REL PH> [F4] selects a submenu from which the start
phase of the Channel 2 sine waveform relative to the Channel 1
waveform may be set in degrees from 0.0 - 360. Note that
Channel 2 leads Channel 1 by the number of degrees specified.
C2 REL PH has no meaning in SINE_MODESINGLE.
Selecting Attributes Of The
Standard Square Function

WHEN[F2] (SQUARE) is selected on the Standard Function
Submenu, the Standard Square Attribute Submenu is displayed,
Figure 4.24.
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[F1]
[F2]
[F3]
[F4]

SQU_MODE<SING
FREQUENCY>
C1 START >
C2_REL_ST>

SQR

S

Standard
SquareAttribute Subrnenu
Figure 4.24
where:
SQU_MODE<
[F1] selects single or dual channel square wave
generation.
FREQUENCY>
[F2] selects
a submenu from which the
frequency of the generated square wave may be set from 0.01
to 25E+6 Hz. Units can be Hz, kHz, or MHz.
C1 START>[F3] selects a submenu from which the start time
of the waveform may be set. The allowed range is from 0.0 to
the currently set period of the square wave.
C2 RELST> [F4] selects a submenu from which the start time
of t-he ch’annel 2 output relative to the channel 1 output may be
set. The allowed range is from 0.0 to the currently set period.
This attribute has no meaning for single channel operating
mode.
Selecting Attributes Of The
Standard Triangle Function

WHEN[F3] (TRIANGLE) is selected on the Standard Function
Submenu, the Standard Triangle Attribute Submenu is
displayed, Figure 4.25.
[F1]
[F2]
[F3]
[F4]

TRI MODE< SING
FREQUENCY>
C1 START >
C2_REL_ST >

TGL

S

Standard
Triangle Attribute Submenu
Figure 4.25
Where:
TRI MODE>
[F1] selects
waveform.
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FREQUENCY>
[F2] selects
a submenu from which the
frequency of the generated triangle wave may be set from 0.010
to 6.25E+6 Hz. Units can be Hz, kHz, or MHz.
C1 START>[F3] selects a submenu from which the start time
of t’he waveform may be set. The start time is set not in degrees
but in time; the allowed range is 0.0 to the current period of
the triangle wave.
C2 REL ST> [F4] selects a submenu from which the relative
sta~ time of CH2can be set from 0 to period for a dual wave.
Selecting Attributes Of The
Standard Ramp Function

WHEN[F4] (RAMP) is selected on the Standard Function
Submenu, the Standard Ramp Attribute Submenu is displayed,
Figure 4.26.
[F1]
[F21
[F3]
[F4]

RAMP MODE< SING
PERIOD>
C1 START>
RMP
C2 REL ST >
Standard Ramp Attribute

S

Submenu

Figure 4.26

Where:

RAMPMODE<
[F1] selects
wavefoTm.

either

a single

or dual ramp

PERIOD>[F2] selects a submenu from which the period of the
generated ramp wave may be set from 160.0 nsec to 100.0 sec.
Units can be nsec, Ixsec, msec, sec.
C1 START>[F3] selects a submenu from which the start time
of the waveform may be set. The start time is set not in degrees
but in time; the allowed range is 0.0 to the current PERIODof
the ramp wave.
C2 RELST [F4] selects a submenu from which the relative
sta~ time of CH2in dual mode can be set from 0.0 to period.
Selecting Attributes Of The
Standard Pulse Function

WHEN[F1] (PULSE) is selected on the second page of the
Standard Function Submenu, the Standard Pulse Attribute
Submenuis displayed, Figure 4.27.
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[F1]
[F2]
[F3]
[F4]

PERIOD>
WIDTH>
DELAY>
OPTIMIZE>

PLS

S
Standard
PulseAttrlbute Submenu
Figure 4.27

Where:
PERIOD>[F1] selects a submenu from which the period of the
generated pulse wave may be set from 80.0 nsec to 10.0 sec.
Units can be nsec, p.sec, msec, sec.
WIDTH>[F2] selects a submenu from which the width of the
generated pulse (the duration of the high part of the pulse
waveform) may be set from 20 nsec to 10.0 sec. Units can be
nsec, I~sec, reset, sec.
DELAY>
[F3] selects a submenu which allows the setting of the
delay in time from the receipt of a trigger to the start of the
pulse waveform (the first rising edge). The allowed range
125 nsec to 5.0 msec in single or burst trigger mode, and
340 nsec to 5.0 msec in recurrent trigger mode. The DELAY
has no meaning in continuous or gated trigger modes. Units can
be nsec, ~sec, msec, sec.
NOTE:In the standard pulse function the trigger delay must be
set using this submenu and not the TRIG DELAY submenu
located in the Trigger Main Menu.
OPTIMIZE>[F4] selects a submenu which allows the user to
specify whether the pulse function is to be generated so as to
achieve highest accuracy on the pulse WIDTH(WID), PERIOD
(PER), or DELAY(DEL) attribute.
Selecting
Standard
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DC MODE< SING
CH 1 VOLTS>
CH 2 VOLTS>
S
StandardPulseAttribute Submenu
Figure 4.28

Where:
DC MODE<
[F1] selects whether the DC function is to be
output as a SINGLE (SING) or DUAL waveform. The SINGLE
waveform is output on Channel 1 only, the DUALwaveform on
both Channels t and 2.
CH 1 VOLTS>[F2] selects a parameter/delta submenufrom
which the DCvoltage at the channel 1 output is specified. The
limits are -10 V to +10 V into a high impedance load, or -5 V
into a 50 Q load. If load compensation is enabled, and the
applied load is less than 220 ~ the output voltage limits will vary
as determined by the 100 mAoutput current limit, the 50
back termination, and the output amplifier’s maximumoutput
voltage. The default value is +1 V.
CH 2 VOLTS>IF3] selects a parameter/delta
submenu from
which the DCvoltage at the channel 2 output is specified. The
limits and default are the same as above.
NOTE:In addition to being locked out of the clock control
menu (as in all other standard functions), standard function
also removes amplitude, offset, zref and invert, for both
channels, from user control.
Channel 1 Waveform
Attribute Menus

Pressing the [CHAN1] key on the 9100/CP will result in
display of the first of three pages in the Channel 1 main menu,
Figure 4.29.
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IF1]
[F2]
[F3]
[F4]

C1 AMP >
OFFSET >
ZREF
>
OUTPUT < ON #
#S
First Pageof Channel
1 MainMenu
Figure 4.29

Where:
C1 AMP>[F1] selects the next submenuwhich allows setting
the amplitude of the Channel 1 waveformin units of mVor V.
Range is 10 V p-p with 50 fl termination, 20 V p-p open
circuit. Minimumamplitude is 76 p.V into an open circuit, 38
~V into 50 f~.
OFFSET>[F2] selects the next menu which allows setting the
Channel 1 DC offset level from -5 V to +5 V in units of mVor
V.
Z REF> [F3] selects the next submenu which allows
specification of the zero reference in 4096 counts from 0 to
4095.
OUTPUT<
[F4] selects the function used to determine whether
channel signal output is on or off. This is a toggle.
If [PAGE]is pressed when the screen shown in Figure 4.29 is
displayed, the second page of the Channel 1 main menu will
appear on the screen as shown in Figure 4.30.
[F1]
[F2]
[F3]
[F4]

INVERT< OFF
LOAD CMP< OFF
DIG WORD< OFF
#R
Second
Pageof Channel1 MainMenu
Fil~ure 4.30

Where:
INVERT<[F1] selects the function which inverts the Channel 1
waveform. [F1] toggles this line from OFF to ON(inverted)
and back again. The zero reference value is automatically
adjusted by the invert command.

4-30

Control

Panel Operation

4

LOADCMP<[F2] toggles the load compensation function of
the Model 9112. The default state for this feature is off. When
LOADCMPis enabled, the 9112 will measure the loads
connected to its two analog outputs. From that point on, all
internal calculations concerning amplitude and offset are based
on that load being applied. If the load compensation feature is
disabled, a load of 50 f~ is assumed.
NOTE: The load measurement is accomplished by determining
what DACcode will be necessary to drive the load to 1 V. If
the device to be driven could be damaged by the application of
a 1 V input, the compensation calculations must be performed
by the user, based on the 9112’s 50 fl source impedance.
DIG WORD<
[F3] toggles the Digital Word output enable
function. The default state is off, meaning that all clock and
data lines on Channel l’s Digital Wordoutput will be in the low
state. Note that even when the Digital Wordoutputs are
enabled, they will be turned off during a Calibration or
Self-Test operation. They will be returned to the "on" state
when the operation is completed.
NOTE:This function may not be implemented in pre-release
firmware versions (prior to 1.0). In these versions, the Digital
outputs are always enabled.
[F4] is not used in this page of the Channel 1
main menu.
With the second page of the Channel 1 main menu on display
(Figure 4.30), pressing [Page] again will cause the third and last
page of that menu to appear on the screen, Figure 4.31.
[F1]
[F2]

C1 CALIBRATE<
SELF TEST <
R
Third Pageof Channel
1 MainMenu
Figure 4.31

Pressing [F1] when this menupage is displayed results in
automatic calibration of the amplitude and offset conditions in
the Model 9112. The screen display will change to say
CALIBRATIONIN PROCESSand the 9100/CP will be locked
out of operation until the calibration is complete, when the
screen will again change to say CALIBRATIONCOMPLETE.
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At that point, pressing any key will cause the 9100/CP and the
Model 9112 to function in accordance with the command
inherent in that key.
Calibration may be performed with the load compensation
feature on or off. If LOADCMPis ON, the outputs will be
disconnected, and calibration will be accomplished using the
internal 50 fI load. After this, the outputs will be reconnected,
and the loads will be measured by the application of a 1 V D.C.
level.
Pressing [F2] under this menu page will initiate a complete 9112
self-test cycle. This includes the calibration described above, as
well as tests of all memory areas (RAM-disk, control memory
and waveform memory), and a test of the data path between
the waveform memory and the output boards. This battery of
tests takes about 70 seconds to complete.
[F3] and [F4] are not used in this page of the Channel 1 main
menu.
As shown above, the Channel 1 main menu has a total of nine
parameters.
Of those, four (OUTPUT, DIG WORD,INVERT
and LOADCMP) are [F] key toggled,
while two (CALIBRATE
and SELFTEST) result in a direct action.
The three remaining parameters (C1 AMP, OFFSET, ZREF)
are controlled via parameter-delta submenus. In each case,
accessing the parameter-delta submenu will display the current
or default value of the parameter, and changes can be made in
that value by direct entry or by use of the MOREand LESS
prompts.
Channel 2 Waveform
Attribute Menus

To access the Channel 2 main menu, press the [CHAN2] key
and the first page of a three page Channel 2 main menu will
appear on the 9100/CP screen.
The Channel 2 main menu allows setting of amplitude, offset,
load compensation, output, Z reference, and invert commands
for Channel 2 independent of the settings for Channel 1.

Controlling

The Timebase

Whenthe [CLOCK]key is pressed, the first of two timebase
main menu pages appears on screen, Figure 4.32.
NOTE:If standard functions have been selected then the
message: "No clock control standard function in process" will
appear. All clock control in standard function is via the
standard function frequency or period selections.
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CLOCK RATE>
CLOCK PERIOD>
CLOCK LEVEL>
INT
CLOCK SRC<

#R
First Pageof Tlmebase
MainMenu
Figure 4.32

Where:
CLOCK RATE > [FI] selectsthe next submenuwhichallows
setting
of internal
clockrepetition
ratefrom0.025Hz to
50 MHz. Units can be Hz, kHz, or MHz.
CLOCKPERIOD> [F2] selects the next submenu which allows
the internal clock period from 20 nsec to 40 seconds. Units can
be nsec, Bsec, msec, or sec.
NOTE: Although the 9IO0/CP displays the above parameters
with only 4 digits of precision, up to 9 digits can be entered (8
if a decimal point is used). The entire number entered is
transferred to the AFG, and the timebase is adjusted to a point
as close to that as is possible, even though the CP only displays
the 4 most significant digits.
CLOCKLEVEL> IF3] selects the next submenu which allows
setting of the threshold detection level if an external clock is
used. Can be set from -2.5 V to +2.5 V with three digits of
resolution.
CLOCKSRC < IF4] selects the function which toggles between
an internal or external clock source. Whengenerating
single-channel waveforms, the external clock may be operated
at frequencies up to 100 MHz,and the point output rate will be
1/2 the external clock frequency. For dual-channel waveforms,
the point outpout rate is 1/4 of the external clock frequency,
but the clock may be run at frequencies up to 200 MHz.
NOTE:When the internal clock is used, the user does not have
to set both clock rate and clock period. One is the inverse of
the other, and changing either one will automatically adjust the
other accordingly. Selection of which to use is subject solely to
user preference.
Press [PAGE] when Figure 4.32 is shown, and the second page
of the timebase main menu will appear, Figure 4.33.
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[F1]
[F2]
[F3]

CLOCK SLOPE< POS
CLOCK REF< INT
CLOCK MODE< MASTER
CLK
R
SeoondPageof TlmebueMalnMenu
Fllure 4.33

Where:
CLOCKSLOPE<[F1] is used to specify which edge of an
externally applied clock signal will cause transitions of the
analog output. The default is the positive edge and the [F1] key
acts as a toggle.
CLOCKREF< [F2] determines the source of the 4 MHz
reference signal required by the AFG’s phase-lock loop. The
default is the internal 4 MHzcrystal (INT). The [F2] key
toggles the selected source to the rear-panel CLOCKIN REF
connector (EXT).
CLOCKMODE<
[F3] is used to select master or slave clock
operating mode. Master mode is the default setting.
CLOCKMODE,SLAVEis used to synchronize
one 9112 AFG
to another. The unit placed in SLAVEmode uses the signal on
the CLOCKIN (EXT.) rear panel BNCconnector as its clock.
This signal is assumed to come from the CLOCKOUT2 rear
panel BNCconnector of another 9112 which is in CLOCK
MODE MASTER.
NOTE: CLOCKOUT1 provides continuous output at twice the
clock frequency for single channel waveforms, or 4 times the
clock frequency for dual channel waveforms. Only CLOCKOUT
2 is suitable for MASTER/SLAVEoperation.
Upon entering slave mode, CLOCKSOURCEdefaults to
EXTERNAL,CLOCKSLOPE defaults
to positive,
and CLOCK
LEVELdefaults to -200 inV. The previous settings are restored
upon receipt
of a CLOCKMODE, MASTERcommand. While
in slave mode, the CLOCKSOURCEand CLOCKSLOPE
cannot be changed. CLOCKLEVELcan be changed. Also,
while a unit is in slave mode, TRIGGERMODE
settings have
no effect. The trigger delay is controlled by the absence of
clock pulses from the master 9112. Trigger settings entered
while in SLAVEmode will correctly take effect when the clock
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mode is changed to MASTER.Other commands that have no
effect
in SLAVE mode are: CRAT, CPER, MDEL, DMOD.
To use two 9112s in master/slave operation, do the following:
1. Set one of the 9112s to clock mode slave and connect a
cable from the master’s CLOCKOUT2 to the slave’s
CLOCKIN (EXT.).
2. LOADand LINK the desired waveforms on both 9112s.
3. Issue "GO;"to the slave.
4. Issue "GO;" to the master.
NOTE:Steps 3 and 4 must be done in order. Any time the
master aborts waveform generation, whether because of an
ABORTcommandor because of a change of trigger settings,
etc., both master and slave must be aborted and GO’s issued in
the proper order. Failure to issue GOto the slave first while the
master is still stopped will result in loss of synchronization.
The START, SYNCand MARKER
outputs of the master unit
may be used, those of the slave unit are disabled.
Of the six parameters in the timebase main menu, four are
toggled:
¯ Pressing [F4] on the first page of the menu toggles the
CLOCKSRC from INT (internal)
to EXT (external)
back again.
¯ Pressing [F1] on the second page of the menu toggles the
external clock slope from POS(positive) to NEG(negative)
and back again.
¯ Pressing [F2] on the second page of the menu toggles the
clock reference from INT (internal) to EXT(external)
back again.
¯ Pressing [F3] on the second page of the menu toggles
CLOCKMODE from MASTERto SLAVE and back again.
NOTE: When the clock source is internal,
only CLOCKRATE
or CLOCKPERIODneed be specified;
clock level and slope
have no meaning and need not be used with the internal clock.
When the clock source is external, however, only CLOCK
LEVEL and CLOCKSLOPE need be specified.
The rate or
period of an external clock cannot be controlled from the
9100/CP, so the first two lines of Figure 4.32 can be
disregarded if the clock source is set to EXT.
CLOCK RATE, CLOCK PERIOD, and CLOCK LEVEL are
specified using parameter-delta submenus.
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The CLOCKmenu of the 9100/CP is blocked while the 9112 is
generating one of its standard functions. This is because the
9112 automatically sets the clock rate for standard functions.
However, since the menu is entirely blocked, it is not possible
to change CLOCK SOURCE or CLOCK REFERENCE from the
9100/CP while executing a standard function. To change either
of these items while a standard function is being generated,
press:
[FUNCTION], ARBITRARY, [CLOCK] and change the
desired items (threshold level and slope selection for external
clock should also be made at this point). Whenselection is
complete, press [FUNCTION], [F2] (STANDARD), and the
function key for the desired standard function. Output of the
function will commenceautomatically, without the OO
command. Frequency information presented on the standard
function sub-menus will be incorrect if the external clock source
is selected, but requesting a lower frequency can add more
points to the waveform. The point output rate will be equal to
the external clock’s frequency for single channel functions, half
the clock rate for dual channels.
Trigger Control
with the 9100/CP
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control capabilities are found in Chapter 2. For ease of
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Table 4.3
Trigger Modes, Arm Modes, Sources and Delay Capabilities

Trigger

Description of
Mode Resultant Waveform

CONTINUOUS

Continuous

RECURRENT

Executes N Repeats

SINGLE

Executes Once

BURST

Execute N Repeats

GATED

Continuousas long
as trigger signal
level Is above
user-selected
threshold

Trigger
Source

Trigger
Arm Source
Automatic;
Implicit with GO

User-Specified delay
between trigger receipt
end waveform start
No

Internal
(Doesnot have 8 clock cycles to 1/2
(Implicit with GO to be selected
million clock cycles
or Implemented
by user
Manual, Bus,
or External
Analog
External
analog

AUTO
or
BUS
Automatic
(Implicit with GO)

2 clock cycles to one
million clock cycles (plus
a minimumof 2 1/2 cycles
reset time if in AUTOarm)
2 clock cycles to one
million clock cycles
from the leading edge
of the Gatesignal.

NOTES: I. N max = 65,535 In RECURRENT
and BURSTmodes
2. The difference between RECURRENT
and BURSTIs
that the former Is automatically armedand fired, while
the latter can be armedvia computer or the 91001CP,
and fired by either an external analog signal, by
pushing the trigger button on the front panel of the
Model 9112 (manual), by BUSfiring (host computer),
or by TGRfrom the 91001CP.
3. With the 91001CP,the TRIGkey accesses menus
that allow choosingtrigger mode,trigger source,
and trigger arm source.
4. The 91001CP’sT.ARMkey can always be used to
arm the trigger. It Is not affected by Trigger ArmSourceSelection.
5. The TRGkey on the 91001CP
can always be used to fire the trigger.
It Is not affected by Trigger SourceSelection.
6. The GOkey on the 91001CPIs used to execute
loaded waveforms.
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Trigger Main
Menu Control

Press the [TRIG] key on the 9100/CP and the first of two
trigger main menu screens will come into view, Figure 4.34.
[F1]
[F2]
[F3]

TRIG MODE>
DELAY MODE< PTS
TRIG DELAY>

[F4]

TRIG ARM SRC>
#R
First Pageof TriggerMainMenu
Figure 4.34

where
TRIO MODE> [F1] selects a submenu from which one of the
five trigger modes tabulated in Table 4.3 can be selected.
DELAYMODE< IF2] selects
whether trigger and marker
delays are to be specified in POINTS(PTS) or TIME (TIM).
Note that when the CLOCKSOURCEis EXTERNAL,the 9112
does not know the clock’s period and is unable to calculate how
many points is equivalent to how much time. Therefore,
DELAY MODE, POINTS should be used when CLOCK
SOURCE is EXTERNAL.
TRIG DELAY> IF3] selects a submenu from which the trigger
delay may be entered in the selected Delay Mode (i.e.,
POINTS
or TIME).
TRIG ARMSRC > IF4] selects a submenu which displays the
trigger arm source and where it may be toggled between BUS
and AUTO.
Press [PAGE] and the second page of the trigger main menu
will appear as shown in Figure 4.35.
[F1]
[F2]
[F3]

TRIG SOURCE>
TRIG SLOPE < POS
TRIG LEVEL >

[F4]

TIME MARKER>
R
Second
Pageof Trigger MainMenu
Figure 4.35

TRIG SOURCE> [F1] selects a submenu which displays the
current trigger source or sources selected and allows for toggling
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their condition between ON/OFF. The sources
BUS and MANUAL.

are EXTERNAL,

TRIG SLOPE< [F2] selects whether the external trigger will
fire on the rising (positive) or falling (negative) edge.
commandis used only if the trigger mode is SINGLE, BURST,
or GATED.
TRIG LEVEL> [F3] selects a submenu which allows setting the
threshold level at which an external signal will cause the
waveform to start. It can be -2.5 V to +2.5 V with 3 digits of
resolution.
TIME MARKER
> [F4] controls the time position of the
Marker output pulse by setting a delay of up to a half million
clock cycles (points) between the trigger and the Marker output
pulse. Note that if the Marker delay is programmed for a
number greater than the sum of the trigger delay and the total
number of points that will be output (including segment
repetitions, links, and waveform repetitions),
no Marker pulse
will be generated. Also, at clock rates greater than 10 MHz,the
width of the Marker pulse (nominally 75 nsec) may be reduced
if it is positioned with 75 nsec of the last point generated.
Arming and Firing
the Trigger with
the 9100/CP

If the Continuous or Recurrent mode is chosen, a selected
waveform that has been LOADedor LINKed will be executed
by pressing [GO].
If Gated mode is selected, pressing [GO] will result in execution
as long as the external analog trigger signal level is above a
user-designated threshold.
In Single or Burst modes with Bus source and Bus Arm mode,
trigger firing is user-implemented and occurs after [GO] is
pressed. Execution will therefore not occur until the trigger is
fired.
WhenSingle or Burst mode is selected the 9100/CP can also be
used to arm the trigger. This is accomplished by pressing
[SHIFT] and the [T.ARM]. Pressing [SHIFT] and [TGR] will
cause the trigger to be fired, the screen to say TRIGGERED
and the waveform to be executed.
The trigger will be automatically armed when Single or Burst
mode is selected with AUTOarming.
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WORKING WITH
SETUP FILES

A setup file is one that contains all waveformattributes and
trigger parameters accessed by the [CHAN1], [CHAN2],
[CLOCK], and [TRIG] keys of the 9100/CP.
Whenthe [FUNC]key is pressed, the function selection
menu appears as shown in Figure 4.36.
IF1]

ARBITRARY>

[F2]
[F3]
[F4]

STANDARD>

main

SETUP>
SEQUENCE>
R
FunctionSelectionMainMenu
Fl~ure 4.36

Pressing [F3] when Figure 4.36 is displayed will cause the
9100/CP’s LCDscreen to display a listing of all setup files in
memory. If no setup files are stored, the screen will say NO
.SET FILES.
Whensetup files are stored, however, each such file is named
with 8 characters followed by .SET. Any setup file shown in the
list can then be selected by pressing the [F] key corresponding
to the line on which that file is listed. An @sign will appear to
the right of that file as soon as that [F] key is pressed.
If [SHIFT] and then [SETUP] are pressed,
change to that shown in Figure 4.37.

the screen view will

SETUPINITIATED
SETXXX.SET
R
SetupConfirmation
Figure 4.37
Where SETXXX.SETis the name of the selected

file.

WhenFigure 4.37 appears, all commandsin the selected file
become the current (active) channel, timebase, and trigger
commandscontrolling the Arbitrary Function Generator. Press
any key when Figure 4.37 is displayed, and the instrument
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operation will continue in accordance with the command
inherent in that key.
In addition to recalling setup files, the 9100/CP can be used to
create them. Whenever the [LEARN]key is pressed, the
instrument creates and stores a setup file of all current channel,
timebase, and [TRIG] key parameters. Such a file is
automatically
given the file name SETXXX.SET,where XXXis
a number assigned by the AFG.
The [LEARN]key can be pressed at any time, after which the
screen on the 9100/CP will change from whatever it was showing
to the display in Figure 4.38.
LEARNED
SETXXX.SET
R
Learn ConfirmationScreen
Figure 4.38
Press any key to continue using the 9100/CP after a LEARN
operation. If you press [FUNC], for example, the screen in
Figure 4.36 will reappear, and you can then press [F3] to
access a list containing the new setup file.

WORKING WITH
SEQUENCE FILES

The 9100/CP cannot be used to create or store sequence files.
If [F4] is pressed when the function selection main menu
(reference Figure 4.36) is displayed, however, the screen will list
any sequence files created and stored in the Model AFGvia
computer operation. If no sequence files are in memory, the
screen will say NO .SEQ FILES.
When one or more sequence files are in memory, however, they
will be listed. Any listed sequence file can then be selected by
pressing the [F] key corresponding to the line on which that file
appears.
To execute a selected sequence file, press [SHIFT] and then
[SEQ]. This will result in the screen view shown in Figure 4.39.
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SEQUENCE
INITIATED
FILENAME.SEQ
R
LearnConfirmation
Soreen
Fisure 4.39
Where FILENAME.SEQ
is the name of the selected file.
Pressing any key will enable continued use of the 9100/CP after
the screen in Figure 4.39 appears.
The 9100/CP’s screen will say WAITINGFOR NEXTat any
point at which a WAITis incorporated into a sequence that has
been selected and initiated.
To continue the sequence, press
[SHIFT] and then [NEXT]. The screen will then say
SEQUENCECONTINUEDas the sequence does in fact
continue.
LOADING
LINKING

AND
WAVEFORMS

Arbitrary

Waveforms

Oncean arbitrary
waveform
(singleor dual)has beenselected,
it can be loadedintofastmemoryby pressingthe [LOAD]key.
A prompton the LCD displaywill then ask how many
repetitions
of thatwaveform
are to be loaded.You can respond
withany wholenumberup to 4095.
If youjustpress[ENTER],
thenumberof repetitions
defaults
to
one. Or, you can press the number keys corresponding to the
desired number of repetitions and then press [ENTER].
Once [ENTER]is pressed, the 9100/CP’s screen will change to
the display shown in Figure 4.40.
LOADED
FILENAME.WAV
S
LoadingConfirmation
Figure 4.40
where "FILENAME"represents whatever namethe selected file
has, and .WAVindicates that file to be a single arbitrary
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waveform. If a dual arbitrary waveform is selected, .WADwould
appear instead of .WAV.To continue using the 9100/CP after
Figure 4.40 appears, press any key.
After an arbitrary function is loaded into fast memory, another
arbitrary waveform may be linked to it. If desired, yet another
arbitrary waveform may be linked to that one. Linking can
continue until all points in the high speed memoryare used up,
or the total number of loaded and linked wave segments is 682.
Single arbitrary waveforms, however, can be linked only to other
single arbitrary waveforms. Similarly, dual arbitrary waveforms
can be linked only to other dual arbitrary waveforms.
To link a selected waveform to waveform(s) already loaded
linked, press [LINK]. The LCDscreen will ask how many
repetitions are desired. As with LOAD,you can default to one
repetition and terminate by pressing [ENTER]. Also as with
LOAD, LINK is confirmed with a screen that names the linked
file and tells you that it has been LINKED.Press any other key
to continue after that.
The LINK command accepts an additional
argument, WAIT.
The purpose of this argument is to permit each trigger to cause
output of different waveform segments (in single trigger mode).
To enter a link with "wait" command from the 9100/CP
handheld control panel, press the TRIGbutton instead of the
ENTERbutton after entering the number of segment repetitions
for LINK. This appends the "wait" argument to the LINK
command fromt he 9100/CP.
The "WAIT"argument, if present, tells the 9112 series AFGto
wait for trigger before executing this segment. More precisely, it
tells the AFGto act as if the entire waveform ended with the
segment before this one, and this segment is the first one in the
next waveform repetition. (See Chapter 3 for details.)
NOTE:
1. Neither loading or linking will occur unless a waveform has
first been selected.
2. The number of repetitions is the number of times the
waveform will be executed.
3.

The number of repetitions
for LOADedor LINKed
waveforms if CONTINUOUS
or GATEDtriggering
is used
controls how many reps occur between START pulses.

4.

Whenever a waveform is loaded, any waveform that had
previously been loaded or linked is cleared from high speed
memory.
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Standard Waveforms

EXECUTING
WAVEFORMS

ABORTING
WAVEFORMS

Parameters for standard waveforms are automatically loaded as
they are entered. Standard waveforms cannot, however, be
linked to other standard waveforms or to arbitrary waveforms.
In the event that standard waveform linking is desirable, the
AFG must be returned to remote mode where the waveform to
be linked can be created as an "arbitrary"
waveform. Once
created, such a waveform can be linked as described above.
The 9100/CP executes loaded and linked arbitrary waveforms
when the [GO] key is pressed. At that time, the 9100/CP
screen will say "R" in the last position of the 4th line to
indicate that the waveform has been executed. If a waveform
has not been loaded, execution will not occur and the screen
will say NO WAVEFORM
LOADED. Press the [BACK] key to
return to previous screen. Press any other key to continue after
execution commences.
Execution of standard functions initiates immediately upon
selection of the function, using the current instrument settings.
The [GO] key need not be pressed, unless this function had
previously been aborted
To stop execution, press [SHIFT] and [ABORT]. The screen
will say "S" in the last position of the 4th line and the
execution will cease. You can then press any 9100/CP key to
continue. Aborting a waveform does not effect any attributes or
files, except outputs are disconnected and waveform active LED
will extinguish. The waveform can be reinitiated by simply
pressing [GO].

ACCESSING THE STATE
OF THE ARBITRARY
FUNCTION GENERATOR
Identifying Which
Files Are Active

If the 9100 Series AFGis executing a single or dual waveform
of unknownspecifications,
the 9100/CP can be used to identify
those specifications.
Start by pressing the [VIEW]key. If the first line of the screen
that comes into view says FUNC: ARBITRARY,the AFGis
executing a single arbitrary waveform, a series of single arbitrary
waveforms linked together, or a dual arbitrary waveform.
In the event that FUNCis followed by STANDARD,
however,
the AFGis in standard waveform mode and no particular

4-44

Control

Panel

Operation

4

standard function has been selected. If a standard function has
been selected the first line of the first page of VIEWwill show
func=SINE,
SQUARE, TRIANGLE, RAMP, PULSE or DC.
Determination of arbitrary or standard waveform activity is
critical to waveformidentification,
since the generator cannot
execute both waveform types simultaneously.
Identifying Active
Arbitrary Waveforms

To identify which arbitrary waveforms are loaded and linked,
and to determine which setup files and sequence files are active,
press [SHIFT] and then [ACTIVE].
The top line will include the name of the first waveform loaded,
the next line the name of the first waveform linked (if any are
linked), with the next lines naming any other linked waveforms.
After waveforms are listed, the subsequent lines will name setup
(.SET) and sequence (.SEQ) files that are active.
If no arbitrary waveforms have been loaded or linked, the
screen will say NO .WAV ACTIVE or NO .WAD ACTIVE.
Similarly,
NO .SET ACTIVE and/or NO .SEQ ACTIVE will
appear when no setup files or sequence files have been
implemented.
Another way of identifying active arbitrary waveforms is to press
[FUNC]and then [F1]. Press [F1] again to access single
arbitrary waveform files, or [F2] for dual arbitrary waveform
files. As the files are listed on screen in each case, an asterisk*
will appear beside an arbitrary waveform file that is loaded or
linked.

Identifying Active
Standard Waveforms

As mentioned above, the first line of VIEWmay show an active
standard function. To access or select standard functions press
[FUNC]and [F2]. This will result in a 2-page display of
standard waveforms, with SINE, SQUARE, TRIANGLE, and
RAMPon the first page, while PULSEand DC are on the
second page. Use [PAGE] and/or [BACK] to display the page
containing the standard waveform type identified by VIEWas
being active. Then, press the [F] key corresponding to the line
on which that waveform type is shown.
Pressing [F2] on the first standard waveform menu page for
example, will result in the submenu for square waves, and
pressing [F2] again will show the current frequency of that
wave. The process is shown graphically by the flow chart shown
in Figure 4.41.
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IARBITRAR~

-F2-

SQUARE>
ISTANDARD>
TRIANGLE>
FUNC--ISETUP>
I I SINE >
RAMP>
S
ISEQUENCE>

I /SQUMODE<SINGI I
I-F2-1

m
I /

FREQUENCY>
l-F2-1
START>
/

SI I
#SJ |C2-REL_ST>SQR

I

FREQ:
I
DELTA>
MORE<
LESS< SRQ S

Accessing the Frequency of an Executed Square Wave

Figure 4.41

Identifying Active
Setup and Sequence
Files

As stated on the previous page active setup and sequencefiles
can be identified by pressing [SHIFT] and then [ACTIVE].
Another approach is to press [FUNC] and then [F3] to list
setup files stored in memory.An asterisk is to the left of any
setup file that is active. FUNC
and [F4] will identify active
sequence
files.
Keep in mind, however, that waveforms may be executed
without selecting a setup file. If such a waveform has been
loaded and the [GO] key is pressed, the Model 9112 will
execute the waveform based on current setup conditions. In that
instance, or to identify the details of a namedsetup file,
pressing the [VIEW] key will lead you to a 17-page menu that
will identify current setup conditions.

Reviewing Instrument
Settings

Pressing the [VIEW]key will cause the 9100/CP screen to
display the first page of a multiple page information menu that
showsthe current value of all settings.
Moving from one page to another through the 17 VIEWpages
is accomplished by using the [PAGE] and [BACKI keys.

Accessing the Main
Status Byte Condition
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Pressing [SHIFT] and then [STB] will result in the 9100/CP
displaying a three-line informational menu as shown in Figure
4.42.
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STATUSBYTE 1
BIT
76543210
STB 01000000
MASK 00000000
#R
MainStatusByteCondition
Listing
Fil~ure 4.42
Where each of the bits in the STB line (with the exception of
bit 6, which is the Require Service bit) represents the status of
group of instrument conditions. The MASKline indicates which,
if any, STB values are masked so as to not cause a Service
Request (SRQ) to be generated.
See Chapter 5 for a detailed description of the hierarchical
structure of the status bytes. All status bytes and masks are
displayable and executing the STB commanddoes not affect the
status byte or mask.
Determining the
Current Status Mode

Whenthe [STATUS]key is pressed,
the screen of the 9100/CP.

Figure 4.43 will appear on

LOCKOUT=OFF
TRIG N/A

Status Menu
Figure 4.43
Looking at the two lines in Figures 4.43:
LOCKOUT
indicates
whether lockout is invoked, ON meaning
that the Model 9112 is set to be controlled only by computer
commandand that the 9100/CP is "locked out" from control.
OFF, on the other hand, means that the 9100/CP is in control
or can regain control.
TRIGidentifies the status of trigger arming in the Single and
Burst trigger
modes. ARMED,UNARMED,and N/A are the
possible readouts on this line, with N/A indicating that the
instrument is set to trigger in neither the Single mode nor the
Burst mode.
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Displaying the
Present Bus
Communications
Commands

Pressing [SHIFT] and [COMM]will result, Figure 4.44, in
display of the first page of a two page informational menuthat
identifies
current communications commands.
HEADER=OFF
TRAILER=SEMI
RS232m FMT=
GPIB FMT=L

#S

FirstPage of COMM
Menu
Figure 4.44
If [Page] is pressed while Figure 4.44 is displayed, the second
page of the COMM
menuwill be shown, Figure 4.45.
BLOCKSIZE=0
STRDELIM="
SOURCE=GPIB
S
SeoondPageof COMM
Menu
Figure 4.45
Where:
HEADER
defines the header format being used in bus
communications. OFF presents no header with the data,
SHORTpresents the short form of the header, and LONG
presents the long form of the header.
TRAILERdefines the trailer format used in bus
communications when the generator transmits to external
equipment. Possibilities are CRLF(carriage return/line feed);
CR (carriage return); LF (line feed); SEMI(semi-colon);
OFF(no trailer).
RS232 FMTis the data format for RS-232 block transfers,
L, I
~.
or OF1
GPIB_FMT
is the data format for the GPIB block transfers,
L,
9, 0, or OFF.
BLOCKSIZE
sets the blocksize for block transfers over the bus,
0 to 65,536 in 8-byte increments.
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the Model 9112

SOURCE:designates the bus over which the Model 9112 is set
to communicate: RS-232 or GPIB.
NOTE:See Chapter 5 for additional details on Model 9112
communications commands.

4-49

OPERATING
OVERTHE GPIB

5

]

INTRODUCTION

The generator can be operated over the General Purpose
Interface Bus (GPIB). GPIB is the standard implementation
the IEEE 488-1978 standard and the identical ANSI standard
MC1.1. The following interface functions have been implemented
on the LeCroy 9100 Series Arbitrary Function Generators: SH1,
AH1,T6,TE0,L4,LE0,SR1,RL1,PP0,DC1,DT1,
and CO. Except
for the line switch, all generator operations are fully
programmable over the GPIB.
In this manual, program codes are shown as characters, which
should be transmitted in ASCII code.

REMOTE

The generator always powers up in the Local Mode (the Local
LED in the "STATUS"box should be lit). It switches to remote
operation (the LOCALLED goes out) upon receipt of the
remote message. The remote message has two parts:
1. Remote Enable (REN) bus control line is set true, and,

MODE

2. Device Listen Address is received once (while RENis true).
In remote, the generator can be addressed to talk or listen.
Whenaddressed to listen, it responds to device-dependent
commands and standard
GPIB bus commands
(device-independent
commands). When addressed to talk, the
generator can send responses to queries. Whether addressed or
not the generator responds to the Clear (DCL), Local Lockout
(LLO), Clear Lockout/Set Local (GTL), and Interface Clear
(IFC) messages. In remote only the LOCALbutton on the
9100/CP is active, all other controls are disabled. In remote with
lockout, all controls including the LOCAL
button are disabled.
LOCAL

MODE

ADDRESSING

In Local, the manual trigger button on the front panel and the
detachable control panel are fully operable. In this mode the
generator responds only to the Remote message from the GPIB.
The generator’s address is set by a DIP switch located on the
rear panel of the instrument. The address is set to 1 at the
factory. Any address between 1 and 30 can be assigned to the
generator. The procedure to set the address switch is described
in Chapter 3 under GPIB Address Selection. The address switch
is read only once when the power is turned on. Therefore, if the
unit is already on and the address switch is changed, the power
must be cycled to complete the address change.
The generator interprets the byte on the eight GPIBdata lines
(DIO-1 to DIO-8) as an IEEE-488 bus command rather than
device-dependent message if it receives the data while the
Attention (ATN)control line is true and the Interface Clear
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(IFC) control line is false. The most commonbus commandsare
Talk <address> and Listen <address>.
Each time the generator is addressed, either the Talk or Listen
LEDon the front panel will flash.
MESSAGES

The generator communicates on the bus primarily with
"device-dependent"
command, or file messages. These messages
consist of one or more bytes sent over the bus’ eight data lines
while the ATNbus control line is false.
In this section "message" means an IEEE-488 standard message
command or "device-dependent
message". The generator
responds to commands when it is enabled to Remote (REN bus
control line is true) and it is addressed to listen. The instrument
remains addressed to listen until it receives a talk address, an
IFC message, or a universal unlisten command.

DEVICE DEPENDENT
MESSAGES
Message Input Format

Input messages program instrument functions. These messages
contain a string of device-dependent commands. Program
commands within a message must be separated with the proper
delimiter (separator) and are executed when a message unit
terminator (Trailer or <END>)is received. There are two levels
of delimiters:
Message Unit Separators: Different commands within a message
unit must be separated with a <;>. The separator between a
commandHeader and the first argument can be any of the
following: Space<SP>, Equal sign<=>, or a comma<,>. Each
additional argument must be separated with a <,>. For example:
CIA 3V,REL;CIZ

100;C10

0V

CIA 3V, REL; C1Z 100; and C10 0V are all commands and, if
sent together in one message unit, must be separated by <;>. The
3V; 100; and 0V are the first arguments of each of the
commands and must be separated from the command header
with a space <SP>, equal sign <=> or comma<,>. Multiple
arguments have to be separated by <,> (as RELis for the C1A
command). At the end of the string, a message terminator is
required. If each commandwas sent separately, each would
require a message terminator.
Message Terminator: An <END>message must be sent to
terminate the message string. An <END>message may take one
of two forms. It may be the EOI bus line asserted true with the
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last data byte (character), or it can be a "Trailer" (End
String) character along with the EOI. The generator will always
accept the byte sent with EOI. The trailer must be a semicolon,
if used.
Command Format

Program commands consist of a "Header", which in most cases
is followed by parameters (arguments) and/or data (as
waveformfiles).
Headers may take either of two forms: Long Form or Short
Form. Long Form Headers are alpha characters and may be
more than one word with underscores separating them. For
example:
CLOCK SOURCE
CH1 A~IPLITUDE
Long Form Headers are useful if it is desirable to keep the
source program as near to English language as possible.
Short Form Headers are three-or-four letter acronyms for the
Long Form Commands. For example:
CSOU for CLOCK SOURCE
C1A for CH1 AIVIPLITUDE
Some Headers qualify as either Long or Short Form. They are
Headers which are not more than four letters long. For example:
GO
STOP
ARM
Either Long or Short Form Headers will be accepted by the
generator, and they may be inter-mixed.
CommandParameters (arguments) can be letters,
words,
numbers or a combination of those. For example:
LOAD ANYWAVE.WAV, 1000
LOADis the header while ANYWAVE.WAV
and 1000 are
parameters (arguments).

Command Parameters

Commandparameters can be one of two types:
Decimal Numeric - Any integer, floating point, or exponential
value. Valid characters are 0 through 9, E, <+>, <-> and the
decimal point <.>. Spaces are allowed between the +, - or E and
the digits. This means the 9112 will accept numbers in NR1,
NR2, or NR3representations,
as defined by IEEE-728.
Character - Some commands require alpha arguments, such as
"ON", "OFF" or file names. These arguments are ASCII strings
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that start with an alpha character and are followed by
alphanumeric characters A through Z and 0 through 9. All other
characters are not allowed: such as: Space<SP>, <;>, <,>, <#>,
underscore < > or delete <DEL>.
General Rules:

The general rules of commandformat are as follows:
The generator sends and receives commandmessages in standard
ASCII code, unless otherwise noted. It sends and receives block
transfers in any of the forms, 9, 0 or L. All file transfers are
block transfers.
The generator is not case sensitive. It responds equally to upper
and lower case alpha characters.
A delimiter is required between a commandheader and its
parameter, and between parameters. Delimiters are: space,
comma, equals and backslash. The 9112 converts "=" to space,
and then converts groups of one or more spaces to a single
comma, and converts commafollowed by a group of spaces to a
single comma. For readability,
this manual uses underscore
between the words of a multi-word command header and
comma between parameters.
Semicolon is treated as an end of commanddelimiter;
mark is an end of commanddelimiter for queries.

question

NOTE: Over GPIB, EOI may be sent with the last character of
a commandinstead of sending a semicolon. In effect, the EOI
causes a semicolon to be appended to the commandif the last
character is not semicolon.
Someexamples of the use of delimiters are:
OK
clock_rate, 10MHz;
OK
clock_rate,
10MHz;
clock_rate= 10MHz;
OK
clock rate 10MHz;
OK
clock rate
10MHz; OK
OK (query)
clock_rate?
clock_rate , 10MHz; wrong: space before comma
clock_rate
10 MHz; wrong: space inside the parameter
wrong: no parameter but not a query
clock_rate;
Errors in message syntax are trapped and can be reported via
the (3PIB. Refer to the section on Error Reporting for details.
GPIB <END>must be received
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IEEE-488
STANDARD
MESSAGES
Receiving the Device
Clear Message

Receiving the
Trigger Message

Receiving the
Remote Message

Receiving the
Local Message

Receiving the Local
Lockout and Clear
Local Lockout/Set
Local Messages

The generator responds to the Device Clear Message by clearing
any incomplete entries or messages. Whenaddressed to listen, it
responds equally to the Selected Device Clear (SDC) message
the device dependent messages CLEARor (<ESC>C).
responds to the Device Clear (DCL) message whether addressed
or not.

If addressed to listen, the generator responds equally to the
device specific TRIGGERcommand or to the Group Execute
Trigger message (GET). In either case it causes the generator (if
in the Single or Burst mode, the trigger is Armed, and the Bus
Trigger Source is ON) to execute the programmed waveform.

The remote message has two parts. First the Remote Enable bus
control line (REN) is held true, then the device listen address
sent by the controller. These two actions combine to place the
generator in the Remote mode. The generator must be addressed
as a listener before it can start accepting remote messages. No
instrument settings are changed by the transition from Local to
Remote.

If the generator is addressed to listen, the Go To Local (GTL)
message is used to return it to the Local Mode. Also, if the
instrument is not in the Remote With Lock Out State, pressing
the LOCALbutton on the Optional Control Panel will return it
to Local Mode.

Receiving Local Lockout - If the instrument is in remote and
has been addressed as a listener, it will enter the Remote With
Lock Out State when it receives the Local Lock Out (LLO)
message with ATNtrue.
Clearing Local Lock Out - The generator will exit the Remote
With Lock Out State and enter: 1) the Local State if the REN
5-5
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line is made false, or 2) the Local With Lock Out State if the
GTL message is made true and the generator has been addressed
as a listener.
SENDING

MESSAGES

The generator may send device-dependent messages when
addressed to talk. The instrument remains configured to talk
until it is unaddressed to talk by the controller. To unaddress the
generator, the controller must send the generator’s listen address,
a new talk address, an IFC message, or a universal untalk
command.
Before the instrument is addressed to talk, the desired output
data must be specified with an appropriate input message or a
query. Otherwise the instrument will not send anything. The
DIRECTORY or MEMORYcommands are examples.
Queries are program commands that end with a question mark
(7). The generator responds to the query by outputting a message
containing the value or state of the associated parameter.
Queries, when executed, cause their replies to be placed in the
output buffer. Multiple queries without reading replies will result
in the last reply being written over the previous one.
All output messages are ended with the EOI going true with the
last character sent. Block transfers are formatted according to
the format selected
with the COMM_FORMAT
command.

Require
Service Message

The generator sends the Require Service message by setting the
Service Request (SRQ) bus control line true when a previously
programmed condition occurs. The Require Service message is
cleared when a Serial Poll is executed by the system controller.
During Serial Poll, the SRQcontrol line is reset as soon as the
instrument places the Main Status Byte message on the bus. If all
bits on the Main Status Byte are masked "off", the Require
Service message is effectively disabled.
Whenthe generator is sending the Require Service message, the
front-panel SRQLEDlights. The LEDis turned off during the
serial poll when the SRQcontrol line is reset.

Serial Poll
Status Byte Message
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Bits in the Main Status Byte are set by events (such as error,
trigger, etc.). If an event occurs that causes one of the bits in
the Main Status Byte to be set and if that bit is enabled by the
mask, the RQS(require service) bit is set and the SRQline set
true.
If the RQSbit is set, indicating that the instrument sent the SRQ
message, and a serial poll is executed, the RQSbit will be
cleared. All other bits in the Main Status Byte remain
unchanged.
Secondary
Status Bytes

OPERATION OF THE
STATUS BYTES

Each of the bits in the Main Status Byte (STB 1), except for bit
7 which is the RQSbit, is a summarybit for a group of
instrument events. If more detail is desired about a particular
group of conditions, there is a Secondary Status Byte for each bit
of the Main Status Byte. These Secondary Status Bytes are
numbered STB 2-8. By addressing the generator to listen and
sending the query (STB (2 to 8) <?>), and addressing
generator to talk, a single byte of 8 bits will be sent. Each bit (or
combination of bits) of that byte will represent a certain
instrument event.
An "event" is the transition from one state to another state. Bits
in the above status bytes are set true by a specified event. No
change in the 9112 condition can clear these bits, thus
guaranteeing that no events are missed by an application. Only
the STB command, which reads these bytes, can clear them.
MAV
(message available, STB6) is a condition bit. It is set true
and false based on the state of the GPIBoutput buffer.
In addition to the status bytes described above, one additional
byte is a ’condition register’. Bits in this byte are set true and
false by transitions into and out of 9112 states. There is no way
to write to or clear this byte; it always reflects current conditions.
This byte is readable by the command"TSTB,0". Details of the
status bytes follow.
Each Status Byte has a MASKassociated with it. An event is
first latched in a secondary status byte. If the MASK
for that
status byte has been set to 1, then the summarybit in the serial
poll status byte is also set. If the MASK
for that summarybit is
set to 1, then the master status summarybit (shown as bit 6 in
Figure 5.1) is also set. If the MASK
bit for the master status
summarybit is set to 1, then an SRQis generated.
An example will make this clear. If we wish to receive an SRQ
only when a remote/local transition occurs, we would send the
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commands MASK1,65; MASK2,2. Pressing
cause the following things to happen:
a. Bit 1 of STB2 will be turned on.

the local

key will

b.

Because STB 2 AND’dwith MASK2 is non-zero,
STB 1 is turned on.

bit 0 of

c.

Because STB 1 AND’dwith MASK1 is non-zero,
STB1 is turned on.

bit

d.

Because bit 6 of STB 1 and MASK1 are both on, an SRQ
is generated.

6 of

A Serial Poll at this point reads the Serial Poll Status Byte and
turns off SRQ, Only Serial Poll can turn off SRQ. It does not
affect the contents of STB I. Only the STB commandcan clear
the event status bytes. TSTBmay be used to read the status
bytes without clearing them.
NOTE TO ADVANCEDUSERS: The above example is actually
more complex than indicated above, because if REMOTEis
asserted (which it typically is) then when the 9112 is addressed
to listen so it can receive the STB command, it goes back into
REMOTE!The application program might then do the following:
1.
2.

Send REMOTEfalse.
Address the 9112 to listen (there is no need to actually send
anything). This puts the 9112 into local, as the operator
requested.

3.

Wait for SRQ, then serial poll to clear it. Do not send STB.

This returns the 9112 to local and leaves it there. The program
can put the 9112 back into REMOTEby turning on REMOTE
and addressing the 9112 to lsiten.
There are other ways to accomplish the above. The method
shown is used by EASYWAVE.
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Serial Poll Status Byte (readable, except for the RQSbit, by STB1)
7
MSB
STF

6

I

~
RQS[ E,

5

4

3

2

1

0

,vj Ba,oh
I va’ue
I °0
mode

adapt

comp

LSB
state I
change

I

, -- STB 2
-- STB 3

STB 8 I
(self test
fault)

---

Nothing logically under here. This
bit will track the ExecutionError
bit in the ESR(STB 7). However,
we use STB 4 to hold a numeric
error. See description below.

-- STB 5
-- STB 6
-- STB 7
Figure5.1

command string

action or response

STB?
or
STB

responds with 8 status bytes (I to 8)
and clears all 8 status bytes

STB n?
or
STB n
MASK n?
or
MASK n,xx
TSTB n?
or
TSTB

responds with STB n,xx (n=l to 8)
where xx is the value of the status byte and
clears
STB n. (except
INTERNAL STATE)
responds with MASKn,xx (n=l to 8)
where xx is the value of the status byte mask
sets MASKn (n=l to 8) to the given value

MASK?
or
MASK

responds as for STB n<cr> but does not clear
the status byte
responds with 8 mask bytes (1 to 8)
unused mask bytes show as 0
values are returned in ASCII (default
separated
by commas

decimal)
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Table 5.1
Status Bytes Bit Assignments
EVENT REGISTERS
STB 2: readable by STB 2?
bit 0 = Nofiles foundat poweron, file systemrelnltlallzed
bit 1 remoteto local or local to remotetransition occurred
bit 2 = Channel1 overload occurred
bit 3 = Channel2 overload occurred
bit 4 = Triggered (In a triggered modeonly)
bit 5 unused
bit 6 = unused
bit 7 = unused
STB3: readable by STB3?
bit 0 = operation complete
bits 7-1 = unused
STB 5: readable by STB5?
bit 0 = batch (sequenceor setup) file executionInitiated
bit 1 unused
bit 2 = batch execution endednormally, i.e., at ENDstatement
bit 3 = WAITIngfor NEXT
bit 4 = batch execution terminated before END
bit 5 = batchsingle step
bits 7, 6 = spare, always 0
STB7: readable by STB 7?
Thls Is the standard Event Status Register
blt 0 = Operation Complete
bit I = unused
blt 2 = unused
blt 3 = unused
blt 4 = Exeoutlonerror (Warnlng)
bit 5 Command
error (unrecognlzed command,etc.)
bit 6 = unused
bit 7 = Poweron
STB 8: readable by STB8?
bit 0 = analog board problem, see CALERR
file
bit 1 high speed memoryproblem
bit 2 = control memoryproblem
bit 3 = Nonvolatile memoryproblem
bit 4 = transfer from high speed memoryto analog board failed
bit 7,6,5 = unused
CONDITION REGISTERS
STB0: readable by TSTB0? This Is not an event register, but a condition register. It does
not generate SRQs.
bits 0, 2, 3, 4, 5 = unused
bit 1 = batch execution In progress
bit = waveform active
bit ~ armed
STB4: readable by STB4?
bits 7-0 = error code (Table 5.2)
The MASK4 command
wlllparse but has no effect
The appropriate bits of STB7are always set on error
STB6: readable by STB6?
bit 0 = message
available
bits 7-1 = unused
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Table 5.2
Error Codes
I* commandparse errors */
10
too many parameters
11
Invalid header
12
Invalid numberformat
13
Invalid keyword
14
Invalid block
15
two strings In omd
16
Invalid symbol
17
invalid trailer
18
Invalid acronym
19
syntax error
command
permission error
20
30
option not Installed
semantic error
40
commandnot found
41

Example: Chl_Ampl 1V, 2V;
Example: Chl Ampl, 1.2.3V;
An alpha argument was not recognized
Not #9, #L or #0

Short form commandnot recognized
General problem parsing command
(No wayto get this error)
(No wayto get this error)

I* environmenterrors - requested action not possible In current state */
5O
environment error
received trigger command
In nontrlggered mode
51
52
received arm In nontrlggered mode
53
received go with no trigger source enabled In a triggered mode
54
segmentless than 72 points in triggered mode(can only run in CONTINUOUS
trigger mode)
55
received trigger and not armed
56
received trigger arm whennot ready
communicationserror
7O
unrecognized gplb bus cmd
71
unrecognized escape sequence
72
function error
8O
9O
batch modeerror
100
cmd not implemented
110
unclassified error
120
file accountingerror
121
Cannotadd another directory entry to file memory
122
Cannot add another directory entry to system memory
123
Cannot add another directory entry to high speed memory
124
Cannotadd another line to control memory
125
file memoryspace exceeded
126
system memory space exceeded
127
high speed memoryspace exceeded
Control memoryspace exceeded
128
file nesting level exceeded(for sequence,setup files)
129
file specification error
130
131
Invalid device
132
Invalid extension
133
Invalid fllename
134
reserved fllename
address out of range
135
missing fllename
136
missing extension
137
missing device
138
139
file field delimiter
file handlingerror
140
141
no waveform loaded
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failed to find segment
file alreadyexists
no file found
file doesnot exist
oannotolose file
missingendof file
Incompatiblewavwadfiles - tried to link wav, wadfiles
short segmentsnot Ilnkable - tried to link ug < 72 points
standard function command
error - error unique to standard funotlons
self test error

/* Calibration errors */
170
calibration aborted - measurement
systemor signal DACnon-funotlonal. Your 9112will be either
significantly out of calibration or nonfunotlonal.
171

amplitudenot achelvable - Not aotually a oallbratlon error. Using the ourrent caUbratlonconstants,
the requested amplitude cannot be aohelved.

172

offset not achelvable- similar to 171, but for offset. Note: If offset Is set to morethan 1/2
amplitude,this error mayresult. If offset > amplitude,this error will result.

173

181
182
NOTE:
200
201
202
203

cal completedwith errors - something wasout of speolfloatlon. Note: Thoroughly unreasonable
measurements
are replaced with default values, so as not to "hide" problems, or disable a unit with a
bad measurement
circuit.
dual wavaformof less than 72 points.
dual waveformnot loaded.
Error numbersgreater than 200 are warnings
warning default units - specifying a value for Hertz, Volts, or secondswithout any extension. The
base unit (le, Hertz, Volts, or seoonds)Is used. For example: CRAT,10;gives a 10 Hertz clock.
warningadjusted wavefile - File paddedto multiple of 8 bytes to meetrestrictions of 9112hardware.
Warning: signal beyond5 V.
Warning:no trigger delay oontrol allowed In standard modepulse

204
205

Warning: no clock control in Standard Funotlon Mode.

255

unolasslfled warning - a warning for which no morespeolflo error coda has beencreated yet.
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is used in its entirety.
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or less:

The word

If the word is over four letters, the first three or four letters are
used. Where conflicts arise between words, exceptions are made.
For example, ID, SING, RCL, TGR, CM, STR.
TwoWords:Generally, the first letter of the first word, plus the
first three letters of the second word. Exceptions are made for
clarity and to prevent conflicts. There are four categories of
exceptions:
a.
b.
c.

The first two letters of the first word and the first two letters
of the second word are used when there are conflicts.
CH1 and CH2 acronyms are shortened for clarity.
COMM
acronyms are kept consistent
Oscilloscopes.

with LeCroy Digital

d. DELE,DELTuse the first four letters.
Three Words: The first letter of each word is used, for instance
HSM, RAM.
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ACRONYM
AFUN
ARB
ABO
AFIL
ALT
ARM
AUTO
BOTH
BUR
BUS
C1A
C1D
Cll
C1L
C 10
C 1P
C1Z
C2A
C2D
C21
C2L
C20
C2P
C2Z
CAL
CBLS
CFMT
CHDR
CLE
CLEV
CM
CMOD
CPER
CPRM
CRAT
CREF
CSLO
CSOU
CON
CONC
CSDE
CTRL
DC
DCL
DCMD
DEC
DELE
DELT
DIR
DMOD
DUAL
END
EXIST
EXT
FUNC
GATE
GO
GPIB
HS
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MEANING

ARBITRARY FUNCTION
ARBITRARY
ABORT
ACTIVE FILES
ALTERNATE
ARM
AUTO
BOTH
BURST
BUS
CH1 AMPLITUDE
CHI_-DIGITAL_WORD
CH1 INVERT
CH1-LOAD COMP
CH1 _-OFFS[’T
CH1 _OUTPUT
CHI_ZERO_REF
CH2 AMPLITUDE
CH2"DIGITAL WORD
CH2_-INVERTCH2_LOAD COMP
CH2_OFFSET
CH2_OUTPUT
CH2 ZERO REF.
CALI"BRATECOMM_BLOCKSIZE
COMM_FORMAT
COMM_HEADER
CLEAR
CLOCK LEVEL
CONTROL_MEMORY
CLOCK_MODE
CLOCK_PERIOD
COMM_PROMPT
CLOCKRATE
CLOCK_REFERENCE
CLOCK SLOPE
CLOCK_SOURCE
CONTINUOUS
CONCATENATE
COMM_STRDELIM
COMM_TRAILER
D.C,
DEVICE CLEAR
D.C. M~)DE
DECREMENT
DELETE
DELTA
DIRECTORY
DELAY MODE
DUAL
END
EXIST
EXTERNAL
FUNCTION QUERY
GATE
GO
GPIB
HIGH SPEED MEM

ACRONYM
ID
IFC
INC
INT
INTL
LEARN
LINK
LLO
LOAD
LOC
LONG
MAN
MASK
MDEL
MEM
MODE
NEG
NEXT
OFF
ON
PDEL
POPT
PO8
PPER
PTS
PUL
PWID
RAM
RAMP
RCEI
RCL
REC
REL
REM
REP
RMOD
RMPP
RPRP
RIMER
RPOL
R823
SC1P
SC2P
8DC
8EQ
SEND
SET
81FR
SINE
SMOD
SING
SHORT
SQFR
8QMD
SQUP
SQRP
8QU
SEL
STAN
STAT

Table
GPIB

$.3
Acronyms

MEANING

IDENTIFY
INTERFACE CLEAR
INCREMENT
INTERNAL
INTERLEAVE
LEARN SETUP
LINK
LOCAL LOCKOUT
LOAD
LOCAL
LONG
MANUAL
MASK
MARKER DELAY
MEMORY
MODE
NEGATIVE
NEXT
OFF
ON
PULSE_DELAY
PULSE_OPTIMIZE
POSITWE
PULSE PERIOD
POINTS
PULSE
PULSE WIDTH
RAM DISK MEMORY
RAMP
RECEIVE
RECALL
RECURRENT
RELATIVE
REMOTE
REPEAT
RAMP MODE
RAMP PHASE
RAMP REL. PHASE
RAMP PERIOD
RAMP POLARITY
R8-232 PORT
SINE_CHI_PHASE
SINE CH2 PHASE
8ELE~TIV~ DEV CLR
SEQUENCE
SEND
SETUP
SINE FREQ,
SINE
SINE MODE
SINGLE
SHORT
SQUARE FREQ.
SQUARE MODE
SQUARE PHASE
SQUARE REL. PHASE
SQUARE
8ELFTEST
STANDARD FUNC.
STATUS

ACRONYM
8TB
STOP
8TR
TAB
TDEL
TGR
TLEV
TMOD
TRFR
TRI
TRIM
TRIP
TRRP
TSLO
TSOU
TSTB
UFIX
USHO
VIEW
WAIT
[ESC]A
[ESC]C
[ESC]L
[ESC]N
[ESC]R
[ESC]S
[ESC]T
[ESC](
[ESC])
[ESC][
[ESC]]
[ESC] [1-7]
[EBC] [CNTL] C
[CNTL]R
WAV
WAD

MEANING
STATUS BYTE
STOP
STORE
TRIG ARM 8RCE.
TRIG DELAY
TRIGGER
TRIG LEVEL
TRIG MODE
TRIANGLE FREQ.
TRIANGLE
TRIANGLE MODE
TRIANGLE PHASE
TRIANGLE REL. PHASE
TRIG SLOPE
TRIG SOURCE
TEST STATUS BYTE
UNSIGNED FIXED
UNSIGNED SHORT
VIEW SETTING8
WAIT
ABORT
DEV. CLEAR
LOCAL
NEXT
REMOTE
STB?
TRIGGER
DISABLE RS-232 XON/XOFF
HANDSHAKE
ENABLE R8-232 XON/XOFF
HANDSHAKE
R8-232 ECHO OFF
RS-232 ECHO ON
SUBSTB?
CLEAR
REPEAT LAST CMD
WAVE SINGLE CH
WAVE DUAL CH
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PROGRAMMING COMMANDS SECTION
The following is a description of each of the programming commandsfor the LeCroy 9100
Series Arbitrary Function Generators. The commandset is divided into eight main categories.
They are:
1.
2.
3.
4.
5.
6.
7.
8.

File Handling Commands
Action Commands
Channel Parameter Commands
Timebase Commands
Trigger Commands
Standard Function Commands
Query Type Commands
Communication Commands

LeCROY 9100
Section

see also

Section

SERIES

COMMANDSET

1 FILE HANDLING COMMANDS
DELETE (DELE)
END (END)
EXIST (see Query Type) (no short form - EXIS recognized)
LEARN SETUP (LEARN)
LINK (I~INK)
LOAD (LOAD)
NEXT (NEXT)
RECALL (RCL)
SETUP (SET)
SEQUENCE (SEQ)
STORE (STR)
WAIT (WAIT) (see Action Type)
ACTIVE FILES (AFIL) (see Query Type)
DIRECTORY(DIR) (see Query Type)
MEMORY(MEN) (see Query Type)
2 ACTION COMMANDS
ABORT (ABO)
ARBITRARY (ARB)
ARM (ARM)
CALIBRATE (CAL)
CLEAR (CLE)
GO (GO)
NEXT (NEXT)
SELFTEST (SEL)
STOP (STOP)
TRIGGER (TGR)

5-15

Operating Over the GPIB

Section

Section

Section

Section
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3 CHANNEL PARAMETER COMMANDS
CH1 AMPLITUDE (C1A) CH2 AMPLITUDE (C2A)
CH1-DIGITAL WORD (C1) CH2_DIGITAL_WORD (C2D)
CHI_INVERT (-CII)
CH2 INVERT (C2I)
CHI_OFFSET (C10) CH2_OFFSET (C20)
CHI_OUTPUT (C1P) CH2 OUTPUT (C2P)
CH1 ZERO REF (C1Z) Cfi2 ZERO REF (C2Z)
CH I~LOAD-_COMP (C 1L) CH2_LOAD_COMP(C2L)
4 TIMEBASE COMMANDS
CLOCK_LEVEL (CLEV)
CLOCK_MODE (CMOD)
CLOCK_PERIOD (CPER)
CLOCK_RATE (CRAW)
CLOCK_REFERENCE (CREF)
CLOCK_SLOPE (CSLO)
CLOCK_SOURCE (CSOU)
5 TRIGGER COMMANDS
DELAY MODE (DMOD)
MARKER DELAY (MDEL)
TRIG ARM SOURCE (TAS)
TRIG-_DELAY (TDEL)
TRIG_LEVEL (TLEV)
TRIG_SLOPE (TSLO)
TRIG_MODE (TMOD)
TRIGSOURCE (TSOU)
6 STANDARD FUNCTION COMMANDS
STANDARD (STAN)
SINE (SINE)
SINE_MODE (SMOD)
SINE_FREQUENCY (SIFR)
SINE_CH 1_PHASE (SC1P)
SINE CH2 PHASE (SC2P)
SQUARE (SQU)
SQUARE_MODE (SQMD)
SQUARE_FREQUENCY (SQFR)
SQUARE_PHASE (SQUP)
SQUARE_RELATIVE_PHASE (SQRP)
TRIANGLE (TRI)
TRIANGLE_FREQUENCY (TRFR)
TRIANGLE_MODE (TRIM)
TRIANGLE_PHASE (TRIP)
TRIANGLE_RELATIVE_PHASE (TRRP)
RAMP (RAMP)
RAMP_MODE (RMOD)
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RAMP_PERIOD (RPER)
RAMP._PHASE (RMPP)
RAMP RELATIVE PHASE (RPRP)

PULSE-(PUL)

PULSE_WIDTH (PWID)
PULSE_PERIOD (PPER)
PULSE_DELAY (PDEL)
PULSE OPTIMIZE (POPT)

DC(DE)

DC MODE (DCMD)
DC~_VOLTS (DC1)

DC2_VOLTS (DC2)

Section

7 QUERY TYPE COMMANDS

Section

ACTIVE FILES (AFIL)
DIRECTORY (DIR)
EXIST (EXIS)
FUNCTION (FUNC)
IDENTIFY (ID)
MEMORY (MEM)
VIEW (VIEW)
8 COMMUNICATION COMMANDS
COMM_BLOCKSIZE (CBLS)
COMM_FORMAT (CFMT)
COMM HEADER (CHDR)
MASK
STB
TSTB
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FILE

HANDLING

Flle Structures

COMMANDS
There are four types of files which the generator accepts. They
are Setup and Sequence, Single waveform, and Dual Waveform.
The structures for these files are described below. All files are
transmitted over the bus in block format; waveforms use #A or
#L formats, setup and sequence files use #0 format.
BLOCKS
- Blocks are used to transfer waveform files, setup
files or sequence files to and from the 9112. Block formats
(except for #L) are described in the IEEE Std. 488.2-1987.
Three block formats can be received:
NOTE:For all formats,
form.

the count and data must be of the same

BLOCKFORMAT9 - GPIB only,
For Binary Transfer:
Byte Number
1
2
3-11
12
13
14
15

binary

only,

no checksum

Byte Value
#
(ASCII #)
9
(ASCII 9)
9 ASCII characters containing the file’s
byte count (2 times the word count),
(i.e., 2N for an N point waveform)
<data word 1, low byte>
<data word 1, high byte>
<data word 2, low byte>
<data word 2, high byte>
Q
Q

2N+10
2N+ 11

<data word N, low byte>
<data word N, high byte> with EOI,
if last block)*
* EOI, if sent, must be sent with the last byte. EOI terminates
the file tansfer. If EOI is not sent, the 9112 will accept another
block as part of the same file. The last block of a file transfer
must be sent with EOI on the last byte.
BLOCKFORMAT0 - The #0 format begins with the characters
"#0", followed by any number of ASCII characters, the last of
which must be sent with EOI asserted (the standard GPIB END
message).
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BLOCKFORMATL - OPIB or RS-232, ASCII text only.
For HEXASCII Transfer:
Byte Number Byte Value
1
# (ASCII
#)
L
(ASCII uppercase L)
2
3
<value count, 4th hex digit, most significant >*
4
<vaue count, 3rd hex digit>*
<value count, 2nd hex digit>*
5
6
<value count, 1st hex digit, least significant>*
7
<data word 1, 4th hex digit, most significant>
8
<data word 1, 3rd hex digit>
9
<data word 1, 2nd hex digit>
<data word 1, 1st hex digit, least significant >
10
11
<data word 2, 4th hex digit>
12
<data word 2, 3rd hex digit>
13
<data word 2, 2nd hex digit>
<data word 2, 1st hex digit>
14

<data word N, 4th hex digit>
<data word N, 3rd hex digit>
<data word N, 2nd hex digit>
<data word N, 1st hex digit> (with EOI,
if last block) *
¯ Value count is number of data values you are sending over in
this block. In this hex ASCII representation there are 4 bytes
per data value.
¯ *The EOI, if sent, must be sent with the last byte of the block.
EOI terminates the file tansfer. If EOI is not sent, the 9112 will
accept another block as part of the same file. The last block of a
file transfer must be sent with EOI on the last byte. Over
RS-232, the last byte is followed by the character defined by
COMM
RS CONF as simulating
EOI; see Chapter 6.
4N+3
4N+4
4N+5
4N+6

Setup and Sequence Files

The generator will accept both Setup and Sequence files in the
"#0" block transfer format. These files may be thought of as
"batch" files. The only difference between the files is the kind of
instructions they contain.

Setup Files

The Setup file should never contain any instructions other than
valid instrument setup commands. These are the commands
which setup the instrument parameters such as Amplitude, Clock
and Trigger. An example of a Setup file, as the generator would
receive it from the bus, is shown below:
5-19
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160
170
180

310
320
330
340
350
360
370
38O
390
400
410
420
430
440
450
460
470
480

’FOR THIS EXAMPLE, THE NAMEOF THE FILE IS
"TESTPROG.SET"; A SETUP FILE
NAM$="TESTPROG. SET"

’THE FIRST 2 BYTES OF ALL SETUP AND SEQUENCE
FILES ARE "#0"
INIT$="#0"
t

’THE FOLLOWING COMMANDSARE A SETUP FILE
THAT CHANGES THE AMPLITUDE OF
’CHANNEL ONE TO 5 VOLTS, CHANNEL TWO TO 2
VOLTS,
’TURNS OFF LOAD COMPENSATION ON CHANNEL 1
AND CHANNEL 2, AND MAKES THE CLOCK PERIOD
’EQUAL TO 100 nsec PER POINT(10 MHz)
COMMAND$="CIA,5V; C2A,2V;
C1L, OFF; C2L, OFF;CPER,1.00E-007;"
COMM$=INIT$+COMMAND$
’ WE WILL NOW SEND THE FILENAME AND DATA TO
THE 9112
HEAD$="STORE "+NAM$
CALL IBWRT(AFG%,HEAD$)
’write string HEADSto the
AFG
CALL IBWRT(AFG%,COMM$)
’write string COMM$to the
AFG
ENDSampleBASICAprogram for transferring a setup file.

The STOREis the command that will cause the setup file to be
stored in the generator’s
file storage area (RAMDisk). The
TESTPROG.SETis the file name, with the .SET identifying
it as
a setup file. The #0 identifies
the type of block transfer that is to
occur. Note that none of these items are a part of the Setup
file. It is the rest of the data that is the Setup file.
NOTE: The end shown is not
to close the file.
Executing

Sequence
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File

The setup
executed

GPIB END, it

is the

end required

file above, once in the 9112 RAMmemory, would be
with the command SETUP TESTPROG.SET;.

A Sequence File, like a Setup File, can be executed by the
LeCroy 9112 simply by invoking the filename.
However, unlike
a Setup file, a Sequence file can contain Setup files nested
within the Sequence file itself.
In this respect, a Sequence is
really a more global file type than a Setup file. The Sequence
file can contain any valid 9112 GPIB command, also a WAIT

Operating

statement.
It can even include
Sequence file follows:
160

Setup files.
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An example of a

’FOR THIS EXAMPLE,THE NAMEOF THE FILE IS
"TESTPROG.SEQ"; A SEQUENCEFILE

170
180
190

NAM$=’TESTPROG.SEQ"

310

’THE FIRST 2 BYTES OF ALL SETUP AND SEQUENCE
FILES ARE "#0"

320
330
340
350

INIT$="#0"

360
370
380
390
400
410
420
430
440
450
460
470

’THE FOLLOWING COMMANDSARE A SEQUENCE
FILE THAT ABORTS THE WAVEFORMBEING
GENERATED, IF ANY, CHANGES CHANNEL 1
AMPLITUDE
’TO 5 VOLTS, LOADS A NEW WAVEFORM, REPEATS
IT ONCE ON
’EVERY TRIGGER, AND OUTPUTS THAT WAVEFORM
FROM THE 9112.
COMMAND$="ABORT; CIA,5V;
TMOD,SING;
LOAD, SIN100.WAV, 1; GO; END;"
COMM$=INITS+COMMAND$
’ WE WILL NOW SEND THE FILENAME AND DATA TO
THE 9112
HEAD$="STORE "+NAM$
CALL IBWRT(AFG%,HEAD$)
’ wriles string HEADSto the
AFG
CALL IBWRT(AFG%,COMM$)
’ writes string
COMM$
the AFG
ENDSampleBASICAprogram for transferring a sequence file.

The STORE command causes this sequence file to be stored into
the generator’s
RAMDisk. The .SEQ extension identifies
it as a
Sequence file. The #0 sets the block transfer
format. The rest is
the actual Sequence file.
This program example includes setup
commands combined with a load operation.
The command
LOAD SIN100.WAV1 causes
a waveform to be loaded from the
RAMDisk to the high speed memory. The number 1 specifies
the number of times the waveform is to be repeated.
The GO causes
SIN100.WAV.

the generator

to execute

the

waveform

The ENDcloses the file and leaves the instrument
setup state with the waveform running.

in the last
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Executing of Sequence File

The sequence file above, once resident in 9112 RAMcan be
executed with the command, SEQUENCETESTPROG.SEQ;.

Single Waveform Files

A Single WaveformFile is one that will run only on Channel 1.
It is received over the bus in the #9 or #L block format. An
example of the Single Waveform File format sent by an IBM
BASICAprogram is below:
700 HEADERS=" STORE "+NAMES+" .WAV"
710 ’
720 ’
730 REM THE NEXT LINE PUTS THE DATA INTO A
FORMAT THE 9112 CAN UNDERSTAND. IT FIRST SEES
"#9",
THEN 9 BYTES WHICH DEFINE THE LENGTH OF
THE WAVE IN BYTES, AND THEN THE WAVEFORM
DATA WITH AN EOI.
740 ’
750 ’
760 REM ADD SPACES TO FILL 9 CHARACTERS
770 FILLS=" "
780 FOR I=1 TO 6
10^I GOTO810
790 IF LEN(WAVE$)
800 FILLS = FILLS+ ....
810 NEXT I
820 OUTWAVE$="#9"+FILL$+STR$
(LEN(WAVE$))+WAVE$
830 CALL IBWRT(ARB%,HEADER$)
840 CALL IBWRT(ARB%,OUTWAVE$)
850 PRINT "WAVEFORM TRANSFER COMPLETED"
where: the 9 ASCII characters
length.
WAVES
contains

following the "#9" encode the file

binary data bytes.

STOREis the command to save the file
Memory.

to the 9112 RAM

NAMEScontains the file name The .WAVextension
always be used to signify a Single WaveformFile.

must

#9 specifies the block format. The #9 and the size characters are
not part of the file. The file contains only the binary data. The
file can be up to 65,536 bytes (32,768 words or points) long.
Dual Waveform Files
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The 9112 accepts only interleaved dual waveform data files.
This is due to the internal memoryaccessing architecture of the
instrument.
An example of an interleaved Dual Channel Waveform, as it is
received over the bus, follows:
STORE
TESTWAVE.WAD;
(EOI)#9C 1C2...C9]A 1 {B 1 IA21a21.....
..An{Bn I EOI
C1-C9 are ASCII characters decoding the file size. A1 to An
are Channel 1 binary data words, least significant byte first. B1
to Bn are Channel 2 binary data words. STOREis the command
which causes the file to be stored into the 9112 RAMMemory.
TESTWAVE.WAD
is the filename.
The .WAD extension
always be used to indicate a Dual Channel Waveform.

must

#9 specifies the block transfer format and is not part of the file,
nor are the bytes which represent the file size characters. Only
the binary data is a part of the file. The file may be 65,536
bytes (32,768 words or points) long.
Observe that the data bytes are interleaved one word at a time.
A1 for Channel 1, then B1 for Channel 2, then A2 for Channel
1, then B2 for Channel 2, etc. There must be an equal number
of words for Channel 1 (A) and for Channel 2 (B).
Dual WaveformFiles are received over the bus in the #9 or #L
block format.
NOTE: A waveform file may be sent as more than one physical
block. If the last character of an #9 block is not sent with EOI
(the GPIB ENDmessage), then another block may be sent.
Executing Waveform Files

Both dual and single waveform files are executed by using LOAD
THISWAV.WAV; or LOAD TESTWAV.WAD; followed
by a
GO; command. Optionally, additional
WAVfiles may be
LINKEDto WAVfiles or WADfiles to WADfiles.

5-23

Operating Over the GPIB

FILE HANDLING

COMMANDS

File Handling

DELETE
(DELE)

Causes the named file

to be deleted

from the RAMDisk.

FORMAT:
DELETE arg
DELE arg
VALID ARGUMENTS:
Any valid Setup, Sequence, or Waveformfilename (with extension).
EXAMPLE:

COMMAND

COMMENTS

DELETE MYFILE.SEQ;
DELE MYFILE.SEQ;

The file named MYFILE.SEQ
will be deleted from the RAM
Disk.

NOTES: No query form of this
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File Handling

END

The command ENDmust be included at the end of a sequence or setup batch file. While END
is not a valid GPIB command, its query form, "END?", is. END?is used to debug batch file
execution problems. This query returns
either
"NOT BATCHEND STATUSAVAILABLE"if
no setup or sequence file has been run, or a list of the following form.
LEVEL
0

FILENAME.EXT
SET1
.SET

LINE<CR><LF>
53<CR><LF>

Levels are in the range of 0 to 5. Line numbers start at 1. If line number shows 0, then batch
execution ended before the first commandfrom that file was executed. Line number increases
by one with each command fetched.
The last file in the list is the one which was running when batch execution was terminated.
Normally, there will only be one file shown in the list (level 0); batch execution is ended by the
"END;" commandat the end of that file. Batch execution is terminated on any error, or on
remote/local change. In these cases, if batch files were nested (i.e., A.SEQcontained the
command "SEQUENCE
B.SEQ;’), then the list would contain more than one file name.
FORMAT:
END?
EXAMPLE:

COMMAND
END?

COMMENTS
issued at power-up
response:
LEVEL FILENAME.EXT LINE<CR><LF>
0 CLEARCMD.SYS 87<CR><LF>
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LEARN_SETUP
(LEARN)

Whenthis command
is received, all the present instrument settings (parameters) are saved to
filename specified (the extension of which must always be .SET).
FORMAT:
LEARN SETUP filename.SET
VALID FILENAMES:
Any combination of alphanumeric characters.

(no symbols)

DEFAULTS:
Unspecified Argument: if no filename is specified, then a universal filename will
automatically be supplied. It will be of the form: SETXXX.SET,where XXXis a
sequential number managed by the generator.
EXAMPLE:

COMMAND

COMMENTS

LEARN SETUP ANYWAVE.SET;
LEARN ANYWAVE.SET;

The present generator settings
are saved into a file named
ANYWAVE.SET

LEARN_SETUP;

Since no filename is specified,
the settings will be saved to a
file named SETI.SET.

LEARN;
NOTES: No query form of this
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LINK

File Handling

This commandcauses the specified waveform to be added to the high speed memory, starting at
the end of the last waveform previously
LOADEDor LINKED. The LINK command may not be
used unless one waveform has been previously LOADED.Single waveforms (.WAV) cannot
linked to dual waveforms (.WAD)or visa versa. In the event a waveform is linked a multiple
number of times it is not duplicated in high speed memory(HSM). This allows extremely
complex waveforms to be made up of much simpler individual waveforms which can be used
multiple times. Additionally, this feature can be used to gain even larger apparent HSMby
specifying a repetition count for each linked waveform.
The "WAIT"argument, if
segment. More precisely,
segment before this one,
"Specifying the Trigger
mode.

present,
it tells
and this
Mode" in

tells the 9112 AFGto wait for trigger before executing this
the AFGto act as if the entire waveform ended with the
segment is the first one in the next waveform repetition. See
Chapter 3 for details on the effect of "WAIT"in each trigger

FORMAT:
LINKargl [arg2] [arg3];
where optional items are contained in brackets,
case.

and items to be replaced are in lower

VALID ARGUMENTS:
argl:
arg2:

filename to link, with extension, such as A.WAD
number between 1 and 4095 inclusive representing the segment repetition
count. Default if not present is 1.

arg3:

WAIT.The presence of this argument indicates a pause or wait state before
the waveform described by the filename in arg 1 will be output. The default,
if "WAIT"is not present, is not to wait. Only the "W" is required. The
presence of an argument in this position not beginning with "W" generates error
code 16, invalid symbol.

DEFAULTS:

Numberof repetitions:l,

EXAMPLE:

COMMAND

no wait

LINK NEWWAVE.WAV, 300;

COMMENTS
Requires "LOADED"waveform,
see LOAD. 9112 links
NEWWAVE.WAVat next
data point after end of present
file contained in high speed
memory.It also sets up this
individual waveform to be
repeated 300 times. Thus, the
composite wave created from
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LOAD ANYFILE.WAV
(illustrated
at LOAD)and
NEWWAVE.WAV
repeats
the
first wave segment 100 times and
the second wave segment 300
times for each single repetition
of the composite waveform.
NOTES:
1. No query form of this
2.

command.

Minimumsize of a wave that will be linked to other waveforms (or to have other waveforms
linked to it is) is 72 bytes. This is 36 points of a single waveform or 18 points of a dual
wave form.

5-28

Operating

File Handling

Over the GPIB 5

LOAD

Causes a specified waveform to be moved from the storage memory (RAMDisk) to the high
speed memory (HSM). It is used for both Single and Dual Waveforms. The number of times
the waveform must be repeated should be specified (not to exceed 4,095). If no specification
given, the generator will default to one.
This commandmust be issued at least
waveform.

once before issuing

a GO commandto execute the

FORMAT:
LOADargl,

arg2

VALID ARGUMENTS:
argl:

Any waveform filename

arg2: The number of repetitions

(.WAV or .WAD)
for the waveform

DEFAULT:
Numberof repetitions:
EXAMPLE:

1

COMMAND

COMMENTS

LOAD ANYFILE.WAV, 100;

Moves the file named
ANYFILE.WAV from the
RAMmemory to the High
Speed Memory. It also sets up
the Control Memory to repeat
the waveform 100 times.

NOTES:
1. No query form of this
2.

command.

Minimumsize of a waveform that will have waveforms linked to it is 72 bytes. This is 36
points of a single waveform or 18 points of a dual waveform.

5-29

Operating Over the GPIB

RECALL

File Handling

(RCL)
Causes the generator to send the contents of the specified file. The format will depend on the
type of file being sent. If it is a Waveformfile (.WAVor .WAD)it will be format #9, and will
always be interleaved when a dual waveform file. If it is a Setup or Sequence file the format will
be #0 (see the section on file structures).
FORMAT:
RECALL arg
VALID ARGUMENTS:
Any valid Setup, Sequence, or Waveformfilename (with extension).
EXAMPLE

COMMAND

COMMENTS

RECALL MYFILE.WAD

Sends the entire contents of the
waveform file named
"MYFILE.WAD".It will be in
format #9, and the data will be
interleaved (see the File
Structure section).

NOTES:
1. No query form of this command.
2. Over RS-232, waveform files
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SEQUENCE

File Handling

(SEQ)
This commandcauses the named Sequence file to execute. A Sequence file can contain most
valid 9112 specific GPIB commands including the Setup and Sequence, but not NEXTor any
query. Setup/Sequence files can be nested to a depth of five. The last commandin a sequence
file must be "END";. All commands within a sequence file should be terminated with a
semicolon <;>.
FORMAT:
SEQUENCE arg
VALID ARGUMENTS:
Any 8 character or less file
EXAMPLE:

name with the .SEQ extension

COMMAND

COMMENTS

SEQUENCE ANYFILE.SEQ;

Initiates a sequence file in
the 9112.

SEQ ANYFILE.SEQ;
NOTES:
1.

After execution of a sequence or setup file, the query command"END?" can be used to
determine which line (starting at 1) was the last fetched from (each of the possibly up
five levels of nested) sequence file when execution ended.

2.

The individual

3.

The NEXT command, from GPIB, does generate op complete status. While the 9112 is
executing a sequence file it will not parse other GPIB commands; the immediate action
command<ESC S> may be used instead of "STB?" to read the status bytes while a
sequence is in progress. (See Table 5.3).

4.

The immediate action command<ESCA> will abort sequence~setup file
none it will abort generation of the current waveform.

5.

No query form of this

commandsin a sequence file

do not generate op complete status.

execution if any; if

command.
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File Handling

SETUP
(SET)

Causes the named setup file to be executed. This configures the LeCroy 9112 as defined by the
Setup file. The setup file must be resident in the 9112 RAMDisk Memory. The last command
in a setup file must be "END;".
FORMAT:
SETUP arg
VALID ARGUMENTS:
Any filename with the extension
EXAMPLE:

.SET, resident

in the RAMDisk Memory.

COMMAND

COMMENTS

SETUP FILENAME.SET;
SET FILENAME.SET;

Sends a file from RAMto the
9112 hardware containing all
of the instrument settings as
defined in a file named
FILENAME.SET.

NOTES:
1. After execution of a sequence or setup file, the query command"END?"can be used to
determine which line (starting at 1) was the last fetched from (each of the possibly up
five levels of nested) sequence file when execution ended.
2.

The first line in a setup file automatically learned by the 9112 is the response to the query
"FUNCTION?".This is for information only.

3.

LEARNcreates setup files

4.

No query form of this

5-32

containing

command.

the current setup. See LEARN.

Operating

Over the GPIB 5

STORE

File Handling

(STR)
Causes Waveform, Setup, or Sequence files to be moved from the GPIB to the generator’s
internal RAMDisk (storage memory). This step must precede executing a file. Setup
Sequence files may be executed only after being stored. Likewise, waveform files may be loaded
into high speed memoryonly after having been stored. All file transfers are block format.
FORMAT:
STORE arg
VALID ARGUMENTS:
filename.SET (for Setups)
filename.SEQ (for Sequence)
filename.WAV (for Single Waveforms)
filename.WAD (for Dual Waveforms)
VALID DATA BLOCKS:
1. #9 or #L for both types of waveform files
2. #0 for Setup and Sequence files (see the beginning of this section on file structures)
NOTE:For information
EXAMPLE:

NOTES: No query

on how to configure

#9, #L and #0 formats see Section 5.1.

COMMAND

COMMENTS

STORE MYFILE.WAD;

Stores MYFILE.WAD, which
is two waveforms interleaved
together, into file storage space
(RAM memory). EOI must
asserted with the semicolon. The
block of data must follow
immediately.

form of this

command.
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Action

COMMANDS
ABORT

Command

(ABO)
Stops the waveform currently being generated immediately without waiting for completion of the
current repetition.
FORMAT:
ABORT
EXAMPLE:

COMMAND

COMMENTS

ABORT;
ABO; or <ESC> A;

Stops the generation of waveform
file(s) in the high speed
memory.

NOTES:
I.

<ESC>A
aborts sequence~setup file

2.

No query form of this
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ARBITRARY
(ARB)

Command

Selects arbitrary function mode. If a standard function was being generated it is aborted. In
arbitrary mode you have explicit control over the 9112’s clock. In this mode you can LOAD
and LINKfiles from the 9112’s file system into its high speed operating memoryfor generation.
FORMAT:
ARBITRARY
ARB
EXAMPLE:

COMMAND

COMMENTS

ARB;

Select arbitrary

function mode.

NOTES:
1.

The LOAD command forces

ARBITRARY mode.

2.

Query will respond with an argument of "ON" or "OFF".
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Action

ARM

Command

Used in conjunction
with the TRIGGERARMSOURCEBUS command to arm the trigger
from
the bus. If TASBUSis already active, invoking the ARMcommandcauses the trigger circuits to
be enabled to accept the next trigger.
FORMAT:
ARM
EXAMPLE:

COMMAND

COMMENTS

ARM;

If the generator TASwas
BUS, then the trigger
circuits would be enabled
for the next trigger signal.

NOTES: To Query the state
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CALIBRATE

Command

(CAL)
Causes the generator to initiate a calibration cycle. A CALcycle occurs automatically at
power-up and whenever requested using this command. It is also executed as part of a
SELFTESTcommand cycle. Calibrate writes a file into the 9112 file memory, CALERR.SEQ.
This file contains plain text documenting any errors (or the lack of errors) in the last
CALIBRATE.
This file may be recalled at any time.
FORMAT:
CALIBRATE
EXAMPLE:

COMMAND

COMMENTS

CAL;

The next time the waveform
is stopped or aborted, the
generator will initiate the
self-calibration routine.

NOTES:
1.

CALERR.SEQ
is not actually a SEQUENCE
file. It is plain text,
Attempting to run it as a sequence file has no effect.

2.

No Query form of this

like a sequence file.

command.
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Action

CLEAR

Command

(CLE)
Resets all instrument settings to the power-updefaults, (see the section on power-upsettings).
FORMAT:
CLEAR
EXAMPLE:

COMMAND

COMMENTS

CLEAR;
CLEA;

Causes the generator to reset all
its settings to the power-up
defaults.

NOTES:
I.

The [SHIFT] RESET key on the 9100/CP executes

2. No Query form of this
.

this

command.

command.

"CLEARFM" will clear file memory. All files of all types are deleted by this command.
This is a completely different function than "CLEAR"without an argument and was
originally for internal use only. However, enough people are using this commandthat we are
now supporting it. For compatibility with earlier 9100 Series models "CLEARFM" does not
cause OPERATION COMPLETEstatus.
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GO

Command

Causes generation of the waveform(s) loaded into the high speed memory to begin.
FORMAT:
GO
EXAMPLE:

COMMAND

COMMENTS

GO;

The waveform(s) resident in the
high speed memory at that
moment from the previous
LOADand LINK commands will
be generated after arm and
trigger conditions are met. (See
Trigger modes command)

NOTES:
o

In the event that the following commandsare requested during the execution of a waveform
(i.e.,
while GOis executing) an ABORTand GO sequence is executed automatically by the
generator, thus re-establishing the new conditions.
CHI/CH2 INVERT
TRIGGER_MODE (in DELAY_MODE of POINTS or TIME)
TRIGGER m DELAY
Additionally, a change in amplitude will result in a momentary disconnect~reconnect of
output. A change in CLOCKRATEwill also result in a momentary stop and restart of the
time base.

2. A LOADcommand terminates
3.

No Query form of this

a GO, (i.e.,

ABORTSthe waveform running).

command.
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Action

NEXT

Command

This commandis sent over the bus when it is desired to cause a Sequence file,
at a WAIT, to resume execution. An <ESC>Nwill accomplish the same result.

which is holding

FORMAT:

NEXT

EXAMPLES:

COMMAND

COMMENTS

NEXT or <ESC>N;

Causes the resumption of the
Sequence file which had
previously been paused by an
internal WAITstatement.

NOTES:
1.

The NEXT command from GPIB does generate ’Op complete’ status. While the 9112 is
executing a sequence file it will not parse other GPIB commands. The immediate action
command <ESC>S may be used instead of "STB?" to read the status bytes while a
sequence is in progress. (See Table 5.3).

2.

No Query form of this
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Command

SELFTEST
(SEL)

SELFTESTcauses the following tests

to be run:

1)

CALIBRATION
- Tests internal measurement paths (except
and attenuators.
See CALIBRATE
for more information.

for reference

voltages),

DAC’s

2)

HIGH SPEED MEMORY
- RAMtest of high speed memory capable of detecting
all stuck
data bits or address lines, any coupled address lines, and coupling of adjacent data bits.

3) CONTROLMEMORY
- RAMtest similar
to above.
MEMORY
- Non-destructive
RAMtest capable of detecting
all the errors
4) NON-VOLATILE
of the previous tests except for errors in the higher address lines, since the test is done in
blocks (and the data from that block is saved elsewhere). Note that errors addressing
non-volatile (file) memorywould be obvious in operation.
HIGH SPEED MEMORYTO ANALOGBOARD TRANSFER - Tests the capability
to
transfer data from the high speed memoryto the analog board along the path used during
waveform generation.
The results of selftest appear only in status byte 8, readable by "STB 8". Please see table 5.1.
Selftest takes over one minute to complete.

5)

FORMAT:
SELFTEST
EXAMPLES:

COMMAND

COMMENTS

SELFTEST;

The tests described above are
run. The front panel SELFTEST
LEDis illuminated while the
tests are in progress.

FRONT PANEL INDICATOR:
The SELFTEST LED lights
when the SELFTEST command is received.
LEDremains on during the duration of the tests.
NOTES: No Query form of this

The SELFTEST

command.
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Action

STOP

Command

Same as ABORT.
FORMAT:
STOP
EXAMPLE:

NOTES:
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COMMAND

COMMENTS

STOP;

Will cause a presently active
waveform to stop running from
the 9112 high speed memory.

No Query form of this

command.
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TRIGGER

Command

(TGR)
If TRIGGERSOURCEBUS=ON,this command will fire the trigger
GPIBDevice Trigger (GET) will achieve the same result.

from the bus. Using the

FORMAT:
TRIGGER
EXAMPLE:

COMMAND

COMMENTS

TRIGGER;
TGR;

If the TRIGGER SOURCE BUS
is ON,it will init]-ate the trigger
and cause the waveform to begin
generation.
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CHANNEL
Channel

PARAMETER COMMANDS

Parameter

Command

CH1 AMPLITUDE
CH2 m AMPLITUDE
(C1A) (C2A)

Sets the peak-to-peak amplitude of the waveform being output on Channel 1 or Channel 2. The
amplitude must be from 0 to 10 V. If it is desired to increase or decrease the amplitude from its
current setting, the RELATIVE
argument may be used. In this case the sign on the number
designates the direction to increment: (+) for up and (-) for down.
FORMAT:
CHI_AMPLITUDE argl,
C1A argl, arg2

arg2

VALID ARGUMENTS:
argl:
A number from 0 to 10 V, with units designator }xV, mVor V.
When used with RELATIVE(REL) command as arg2 this is
signed number, otherwise this is an unsigned number.
The word RELATIVE(REL), (optional)
arg2:
DEFAULTS:
Power-up:
EXAMPLES:

1 V p-p
COMMENTS

COMMAND
CH1 AMPLITUDE +.IV,
C1A=+. 1V, REL;
C 1A=. 1, RELATIVE;

REL;

These commands increment
current amplitude by + . 1 V

IMPORTANT:This and the following set of channel parameter commands for the 9112 are
applicable to both Channel 1 and Channel 2. For instance, to change the amplitude of Channel
1 use CIA or CH1 AMPLITUDE.Similarly,
to change the amplitude of Channel 2 use the
command C2A or CH2 AMPLITUDE. Only the channel number is changed.
NOTES: Query responses are always sent as plain ASCII strings,
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CH1 DIGITAL WORD
CH2_DIGITAL_WORD
(CID) (C2D)

Toggles the state of the CH1or CH2Digital Word Output enable. Whendisabled, all clock and
data lines of a channel’s digital output will be in the low state. Whenenabled, the digital
output’s upper 12 bits contain the code delivered to that channel’s signal DACfor the time
period under consideration. The lower 4 bits can be programmedat the user’s discretion.
FORMAT:
C1D arg
CH I_DIGITAL_WORD arg
VALID ARGUMENTS:
The words ON, OFF, ALT
DEFAULTS:
Power-up:
EXAMPLES:

OFF
COMMAND

COMMENTS

CH I_DIGITAL_WORD ON;

Enables the Digital Word
Output for Channel 1.

CH2D=OFF

Disables the Digital Word
Output for Channel 2.

NOTES:
I. This feature may not be implemented in pre-release versions of 9112 firmware (prior to 1.0).
In such versions, the digital outputs are always enabled.
2. Query responses are always sent as plain strings.
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Channel Parameter

Command

CHI_INVERT
CH2_INVERT
(Cll) (C2I)

This commandinverts the waveform in Channel 1 or Channel 2 and resets the
ZERO_REFERENCE
to the complement value about a center value of 127.5.
COMMANDS
CH1 INVERT
CII

FORMAT:
VALID ARGUMENTS:

turns invert on if it is not currently on on
turns invert off if it is not currently off

ON
OFF
DEFAULTS:
Power up:

EXAMPLES:

OFF

COMMAND

COMMENTS

C II,ON;

This commandinverts the
waveform on channel 1

FRONTPANELCONTROL/INDICATORS:LEDs indicate

invert

state

for

each channel.

NOTES:
1.

The generator automatically
handles changes of ZERO_REFERENCE,SINGLE TO DUAL
WAVEFORMand DUAL TO SINGLE, if CHI, CH2 or both channels have INVERT on.

2.

Query responses are always sent as plain ASCHstrings.
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CHI_LOAD_COMP
CH2 LOADm COMP
(C1L) (C2L)

This commandis used to control the 9112’s load compensation feature. The default state is off.
When LOADCOMPis enabled, the generator will measure the loads connected to that
channel’s anaTog output. From that point on, all internal calculations concerning amplitude and
offset are based on the assumption that the same load is still applied. To facilitate
changes of
the load impedance, the measurement will be repeated if the feature is turned on when it is
already on. If load compensation is disabled, a 50 f~ load is assumed.
NOTE: The load measurement is accomplished by determining what DACcode is necessary to
drive the load to 1 V. If the device to be driven could be damaged by the application of a 1 V
input, the 9112 should be powered up with no load connected (i.e., driving an open circuit),
and the compensation calculations must be performed by the user, based on the 9112’s 50 £1
source impedance.
CH I_LOAD_COMParg
C1L arg
VALID ARGUMENTS:
The words ON and OFF.
DEFAULTS:
Power-up:
EXAMPLE:

OFF
COMMAND

COMMENTS

CH1 LOAD COMP ON;
C1L-ON;
-

These commands will turn on
the load compensation feature
on Channel 1 if it is off, or
repeat the load measurement
if it is already on.

CH1 LOAD COMP OFF;
C1L OFF;

These commands will turn off
the load compensation feature
in Channel 1.

QUERY
RESPONSES:The response to the query form of this command (C1L?;) will
either "ON" or "OFF".
NOTES: Query responses are always sent as plain ASCHstrings.

return

5-47

Operating Over the GPIB

Channel Parameter

Command

CHI_OFFSET
CH2..OFFSET

(ClO) (c2o)
Sets the Channel 1 or Channel 2 DCoffset levels. If it is desired to increase or decrease from
the present value, the REL argument may be used.
FORMAT:
CHI_OFFSET argl,
C10 argl, arg2

arg2

VALID ARGUMENTS:
argl:

a signed number from 0 and 5 V with an unit designator

(gV, mVor V).

arg2:

In RELATIVE(REL) mode, a signed number from 0 to 10
The word RELATIVE(REL) (Optional).

DEFAULTS:
Power-up:

EXAMPLES:

0 V

COMMANDS

COMMENT

CH1 wOFFSET +l.05V;

The CH1offset will be set to
+1.05 V by these commands.

CHI_OFFSET=+I.05
C10=1.05;
NOTES:
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CH1 OUTPUT
CH2 n OUTPUT
(CIP) (C2P)

Command

Controls the requested state of the CH1or CH2output relays and acts as an enable to the
output control. The output will be connected when the output enable is on and the mode of the
AFGallows the channel to be on.
Channel 1 output will be on whenever a waveform is active and CH1 OUTPUT= ON. Channel
2 output will be on whenever a dual waveform is active and CH2_OU-TPUT
= ON.
FORMAT:
C1P arg
CH I_OUTPUT arg
VALID ARGUMENTS:
The words ON, OFF, ALT
DEFAULTS:
Power-up:
EXAMPLE:

ON
COMMAND

COMMENTS

CH1 OUTPUT ON;

The output enable for CH1 is
turned on. If waveform is active,
the output relay for CH1 will be
turned on.
The enable for CH1is turned
off. If the output relay for CH1
was on, it will be turned off.

C 1P=OFF;

NOTES:

Query responses are always sent as plain strings.
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Channel Parameter

Command

CHI_ZERO_REF
CH2 ZERO m REF
(CIZ) (C2Z)

This commandspecifies the point on the vertical axis of the CH1 or CH2waveforms that
represents the DCOffset level of the output. If the DCOffset is zero, then this command
specifies the zero volt reference point for the waveform. Since there are 4096 levels in the
amplitude of the waveform (12 bits), the C1Z or C2Z can be set anywhere from 0 to 4095. If
is desired to increase or decrease present value, then RELmay be used as an argument.
FORMAT:
CHI_ZERO REF argl,
C1Z, argl, arg2

arg2

VALID ARGUMENTS:
arg 1: an interger
number from 0 to 4095. When used with RELATIVEcommand this
is a signed number, otherwise this is an unsigned number.
arg2:

the word RELATIVE (REL).

DEFAULTS:
Power-up: 2047.5
EXAMPLE:

COMMANDS
CH2 ZERO REF=0
C1Z-0;
-

COMMENTS

C2Z=4095;

Set zero reference to 4095, top
of waveform then corresponds to
DCoffset level.

These commands set zero
reference to 0, bottom
of waveform then corresponds to
DCoffset level.

NOTES:
I.

Query responses are always sent as plain ASCHstrings.

2.

Query responses will be of the form CHI ZERO_REFERENCE,
which will
correctly
as a command, if COMMHDR=LONG.
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TIME BASE COMMANDS
Time Base

CLOCK_SOURCE

Command

(csou)
Selects the source of the generator clock: either internal or external.
FORMAT:
CSOU arg
CLOCK_SOURCE arg
VALID ARGUMENTS:
The words

INTERNAL (INT),

EXTERNAL(EXT)

DEFAULTS:
Power-up:

INTERNAL

EXAMPLE:

COMMAND

COMMENT

CSOU=INTERNAL;

The generator will use the
internal clock source.

CLOCK SOURCE EXTERNAL;
CSOU=I~XT;

The generator derives clock
from the rear panel BNC.

REAR PANEL CONTROL:
NOTES: Query responses

External Input must be provided.

are always sent as plain

ASCHstrings.
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Time Base

Command

CLOCK LEVEL
(CLEV)

Sets the threshold detection level for the EXTERNAL
CLOCKinput. The range is -4-2.5 V, with
8 bits resolution. If it is desired to increase or decrease the level from its present value, the REL
argument may be used.
FORMAT:
CLOCK_LEVELargl,
CLEVargl, arg2

arg2

VALID ARGUMENTS:
argl: A signed number from 0 to 2.5 V, with an optional units designator. In
RELATIVE(REL) mode a signed number from 0 to 5 V with 3 digits
resolution.
arg2: The word RELATIVE(REL) (optional)
DEFAULTS:
Power-up: +2V
Unspecified Command: sign: +
units: V
Not RELATIVE
EXAMPLE:

COMMAND

COMMENTS

CLOCK mLEVEL +200mV;

This sets the EXTERNAL
CLOCKthreshold
to +200 mV.

CLEV=-2V;

This sets the EXTERNAL
CLOCKthreshold to -2 V.

REAR PANEL CONTROL:

Applies only to external input.

NOTES: Query responses are always sent as plain strings.
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Time Base

Command

CLOCKMODE
(CMOD)

CLOCK_MODE,SLAVE
is used to synchronize one 9112 AFG to another, the unit placed in
SLAVEmode uses the signal on the CLOCKIN (EXT) rear panel BNCconnector as its clock.
This signal is assumed to come from the CLOCKOUT2 rear panel BNCconnector of another
9112 which is in CLOCK MODEMASTER.
NOTE: CLOCKOUT1 provides continuous
is suitable for MASTER/SLAVEoperation.

output

at the clock frequency.

Only CLOCKOUT 2

Upon entering
slave mode, CLOCKSOURCEdefaults
to EXTERNAL,CLOCKSLOPE defaults
to positive, and CLOCKLEVELdefaults to -200 mV. The previous settings are restored upon
receipt
of a CLOCKMODE, MASTERcommand. While in slave mode, the CLOCKSOURCE
and CLOCKSLOPE cannot be changed. CLOCKLEVEL can be changed. Also, while a unit is
in slave mode, TRIGGER
MODE
settings have no effect. The trigger delay is controlled by the
absence of clock pulses from the master 9112. Trigger settings entered while in SLAVEmode
will correctly take effect when the clock mode is changed to MASTER.Other commands that
have no effect in SLAVEmode are: CRAT, CPER, MDEL, DMOD.Please see "Synchronizing
with another 9112 AFG"in Chapter 3 for more information.
FORMAT:
CLOCK_MODE argl
VALID ARGUMENTS:
MASTER
SLAVE
DEFAULT:
MASTER
EXAMPLE:

COMMAND

COMMENTS

CLOCKMODE,SLAVE;
CMOD,SLAVE;
CLOCK_MODE, MASTER;
CMOD,MASTER;
QUERY RESPONSE:
CHDRoff:
CHDRshort:
CHDRlong:

MASTER; or SLAVE;
CMOD=MASTER; or CMOD=SLAVE;
CLOCK_MODE=MASTER;
or CLOCKMODE=SLAVE
REAR PANEL CONTROL:
The MASTER’SCLOCKOUT 2 must be connected

to the slave’s

CLOCKIN (EXT).
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Time Base

Command

CLOCK RATE
(CRAT)

Sets the internal clock repetition rate in a frequency range from .01 Hz to 50 MHz. The new
setting can be made relative to the current setting by using the RELATIVE
(REL) argument.
that case, the number can be preceded by a sign to indicate whether the increment is up (+)

down(-).
FORMAT:
CLOCK_RATEargl,
CRATargl, arg2

arg2

VALID ARGUMENTS:
argl: a number from .01 Hz to 50 MHzwith 4 digits
designator (Hz, kHz, or MHz).
arg2: the word RELATIVE(REL) (optional)

of resolution,

with optional

DEFAULTS:
Power-up = J0 MHz
Unspecified command: Units:
EXAMPLES:

Hz, not RELATIVE

COMMAND

COMMENTS

CLOCK RATE=25.1MHz;
CRAT=2"5.1MHz;

Sets clock to 25.1 MHz

NOTES:
1. Query responses are always sent as plain ASCHstrings.
2. CLOCK_PERIOD
may be entered
3. CLOCK_RATE not applicable
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CLOCK_SLOPE
(CSLO)

Command

Selects which edge of the external clock will be used as the reference for all external timing.
Only applicable if CLOCK_SOURCE
is set to external.
FORMAT:
CLOCK_SLOPE argl
CSLO argl
VALID ARGUMENTS:
The words POSITIVE (POS) or the

word NEGATIVE (NEG) or ALTERNATE(ALT).

DEFAULTS:
Power-up:
EXAMPLE:

POSITIVE (POS)
COMMAND

COMMENTS

CLOCK SLOPE=NEGATIVE;
CSLO=I~EG;

Causes transitions on the analog
outputs to occur in response to
negative going edges of the
external clock signal.

REAR PANEL CONTROL:

Only applicable to external input.

NOTES:Query responses are always sent as plain ASCHstrings.
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Time Base

Command

CLOCK m PERIOD
(CPER)

Sets the internal clock period in a range from 20 nsec to 40 sec The new setting can be made
relative to the current setting by using the RELATIVE
argument. In that case, a sign must
precede the number to indicate whether the increment is up (+) or down (-).
FORMAT:
CLOCKPERIOD argl,
CPERargl, arg2

arg2

VALID ARGUMENTS:
argl: a number from 20 nsec to 40 sec with optional units (sec, msec, ~tsec, nsec).
RELATIVE(REL) mode, can be a signed number from 5 nsec to 40 sec with
digits of resolution.
arg2:
The word RELATIVE(REL) (optional)
DEFAULTS:
Power-up: 20 nsec
Unspecified Command: Units:
EXAMPLES:

sec,

Not RELATIVE

COMMAND

COMMENTS

CLOCK_PERIOD=+5ttsec,REL;

Increments
the INTERNAL
CLOCKperiod by 5 ~sec.
Sets the INTERNAL CLOCK
period to 9.012 msec.

CPER=9.012msec;
NOTES:
1. Query responses are always sent as plain ASCII strings.
2. CLOCK_RATEmay be entered,
3.

CLOCK_PERIODnot applicable
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CLOCKREFERENCE
(CREF)

This commandselects internal or external 4 MHzphase lock loop reference for the 9112’s
internal clock generation circuitry. This permits multiple 9112s to run at different clock
frequencies and still be phase locked.
NOTE:Do not set CREFEXT unless a 4 MHz signal is present at the reference
improper operation will result.

input,

or

This commandcan be used as a query to find the current setting.
FORMAT:
CLOCK_REFERENCE arg
CREF arg
CLOCK m REFERENCE?
CREF?
VALID ARGUMENTS:
INT
INTERNAL
EXT
EXTERNAL
DEFAULT:
INTERNAL
EXAMPLE:

COMMAND

COMMENTS

CREF INT;

Select internal clock reference.

REARPANELCONTROL:External

reference

must be supplied,

if selected.

NOTES:
1. Query responses are always sent as plain ASCHstrings.
2.

WARNING - Setting
CLOCK_REFERENCE,EXTERNAL and failure
to supply EXTERNAL
REFERENCEwill result
in erroneous values for CLOCK_RATEand CLOCK_PERIOD.
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TRIGGER
Trigger

COMMANDS

Commands

DELAY E MODE
(DMOD)

This commands sets whether TRIGGERDELAYand MARKERDELAYwill be set in either
POINTSor TIME. In Standard Function mode, the delays should be set in time only, since the
clock is not under explicit user control. See STANDARD
for more information.
If DMOD=TIME
and the clock rate is changed, the 9112 attempts to maintain the specified
delay in time. (This is likely to produce ’value adapted’ status.)
Note that when CLOCK_SOURCE
is EXTERNAL,the 9112 does not know the clock’s period
and is unable to calculate how many points is equivalent to how much time. Therefore,
DELAY_MODE,POINTS should be used when CLOCK_SOURCEis EXTERNAL.
This commandcan be used as a query to find the current setting (see below).
FORMAT:
DELAY MODE arg
DMOD arg
DELAY MODE?
DMODTVALID ARGUMENTS:
POINTS
PTS
TIME
TIM
DEFAULT:
points (in Arbitrary Function mode).
EXAMPLE:
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MARKER_DELAY
(MDEL)

Command

Controls the Marker synchronizing output pulse. This pulse is available at the Marker Output
BNC.Its timing is relative to the trigger input, and it is only available in the RECURRENT,
SINGLE or BURSTTrigger Modes. The MARKERDELAYcommand sets the delay in clock
cycles (points) or time from the trigger point to the output pulse. See DELAY_MODE
for
more information. If the RELATIVE
(REL) argument is used the delay will increase by the
value in argl.
Note that if the Marker delay is programmed for a number of greater than the sum of the
trigger delay and the total number of points that will be output (including segment repetitions,
links, and waveform repetitions),
no Marker pulse will be generated. Also, at clock rates greater
than 10 MHz, the width of the Marker pulse (nominally 75 nsec) may be reduced if it
positioned within 75 nsec of the last point generated.
FORMAT:
MARKERDELAY argl,
MDELarg’l, arg2

arg2

VALID ARGUMENTS:
argl: Any integer number from 1 to 5+E5. In RELATIVEmode argl is a signed
number in the range (+/-) 5+E5.
arg2: The word RELATIVE(REL). (Optional)
DEFAULTS:
Power-up: 2 Unspecified
EXAMPLE:

Command: Not Relative

COMMAND

COMMENTS

MARKER DELAY 4000;
MDEL=40-00;

The marker pulse will be
delayed 4000 clock cycles
from the trigger point.

FRONTPANEL CONTROL/INDICATORS:Available
NOTES:.
I. In the RECURRENT
trigger
2.

3.

at front

panel

connector

mode the minimum delay is 4 clock cycles.

The valid arguments listed above assume that DELAY MODEis POINTS. For
DELAY_MODE,TIME, the range of valid arguments 7s dependent upon the CLOCK_RATE,
and extends from 20 nsec to 50,000,000 sec.
Query responses are always sent as plain ASCII strings.
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Trigger

Command

TRIG_ARM_SOURCE
(WAS)

Selects the source for arming the trigger. There are two options: the bus or automatic re-arming.
The bus argument is useful if it is desirable to have the trigger disabled until just before the
event. The auto argument is useful when a repetitive signal is present on the Ext. Trigger input
and it is desired that the waveformbe re-triggered as fast as possible.
FORMAT:
TRIG ARM SOURCE arg
TAS arg VALID ARGUMENTS:
BUS:
receives its arming commandfrom the GPIB, RS-232, or the Optional Control
Panel.
AUTO:automatically re-arms itself as soon as the waveform has completed one cycle.
DEFAULTS:
Power-up:
EXAMPLE:

AUTO
COMMAND

COMMENTS

TRIG_ARM_SOURCE=BUS;
TAS=BUS;

Receives its arming signal
from a bus or the optional
control panel.

TAS=AUTO;

Re-arms after
cycle.
Query

TAS?
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TRIG_DELAY
(TDEL)

Causes a specified delay, in points or time, from the time of receipt of a trigger to the start of a
waveform. Can be any value from two to one half million points or the equivalent in time. If it
is desired to increase the value from the present value the RELATIVE
argument can be used. If
the REL argument is used the TRIG_DELAY
will be increased or decreased (+/-) by the
specified value in points. See DELAYMODE
for more information.
FORMAT:
TRIG_DELAYargl,
TDEL argl,

arg2

arg2

VALID ARGUMENTS:
argl: An integer value between 1 and 5E+5. In RELATIVE(REL) mode it can be
number (+/-) 5E+5.
arg2: The word RELATIVE(RE.L). (optional).
DEFAULTS:
Power-up: 2
Unspecified Command:not relative
EXAMPLE:

COMMAND

COMMENTS
Increases the trigger delay in
points by a count of ten.

TDEL=+10,REL;
TRIG_DELAY = 10,REL;

NOTES:
1. In RECURRENTTRIG_MODEthe minimum delay
2.

3.

is 4 clock

cycles.

The valid arguments listed above assume that DELAY_MODE
is POINTS. For
DELAY_MODE,TIME, the range of valid arguments is dependent upon the CLOCK_RATE,
and extends from 20 nsec to 50,000,000 sec.
Query responses are always sent as plain ASCHstrings.

t
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Trigger

Command

TRIG E LEVEL
(TLEV)

Sets the threshold voltage level for an external trigger signal where the trigger will cause the
waveformto start. It is settable in the range from -4-2.5 V with three digits of resolution. If the
optional RELATIVE(REL) argument is used, the value expressed in argl becomes the value for
increasing the present level.
FORMAT:
TRIG_LEVELargl,
TLEV argl,

arg2

arg2

VALID ARGUMENTS:
argl: Any signed number in the range (+/-) 2.5 V with up to three digits of resolution
and an optional units designator (mV or V). In RELATIVE(REL) Mode,
be a signed number (+/-) 5
arg2:
The word RELATIVE(REL). (optional).
DEFAULTS:
Power-up: +2V
Unspecified Command:Sign: plus(+) Units: Volts (V)
EXAMPLE:

COMMAND
TRIG LEVEL +l.05V;
TLE~v~ 1.05 mV;

COMMENTS
Sets the trigger level to +1.05V.

FRONT PANEL CONTROL/INDICATORS: Command only applicable
to front
external
TRIGGER/GATEinput
NOTES: Query responses
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TRIG_MODE
(TMOD)

This commanddetermines how the waveform is generated. It can be generated in one of five
ways: CONTINUOUS
- where the waveform starts again with the very next clock cycle after its
last programmed point; RECURRENT
- after completing its last programmed point, the
waveform starts again, but with a programmable delay (TRIG DELAYcommand), in clock
cycles; SINGLE- where the waveform runs only once after receiving an external or manual
trigger; BURST- where the waveform runs a programmed number of repetitions
upon receipt of
an internal or external trigger, then stops; GATE- where the waveform runs continuously after
a gate signal is detected above threshold at the Trigger/Gate input. The gated signal stops after
the gate signal drops below threshold.
(See also TRIG_ARM_SOURCE
and TRIG_SOURCE
commands.)
FORMAT:
TRIG_MODEargl,
TMODargl

arg2

arg2

VALID ARGUMENTS:
argl:
1. CONTINUOUS (CON)
2. RECURRENT (REC)
3. SINGLE (SING)
4. BURST (BUR)
5. GATE
arg2:
Any integer number from 0 to 65,535. It specifies the number of waveform
cycles to be repeated. NOTE:arg2 is valid only when used with either the
RECURRENTor BURST arguments.
DEFAULTS:
Power-up:
Unspecified
EXAMPLE:

CONTINUOUS
Command: Current Setting
COMMAND

COMMENTS

TRIG MODEBURST, 100;

The waveform will not start until
it receives a manual or external
trigger signal. Then it will repeat
100 times and stop.

TMOD = SING;

NOTES:

After receiving an external or
manual trigger signal, the
waveform runs one time only.
Query responses are always sent as plain ASCII strings.
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Command

TRIG_SLOPE
(TSLO)

Selects which slope of an external trigger signal will be used to start the waveform. This
command is only used when the TRIG_MODEis SINGLE, BURST or GATED.
FORMAT:
TRIG SLOPE arg
TSLO-arg
VALID ARGUMENTS:
The word POSITIVE (POS),

or the

word NEGATIVE(NEG)

DEFAULTS:
Power-up:

POSITIVE (POS)

EXAMPLE:

COMMAND

COMMENTS

TRIG SLOPE NEGATIVE;
TSLO-= NEG;

Causes the waveform to start on
the negative edge of an external
trigger signal.

FRONT PANEL CONTROL/INDICATORS: Command only applicable
to front
TRIGGER/GATE input.
NOTES: Query responses
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TRIG_SOURCE
(TSOU)

Command

This commandselects the source for the trigger signal. The options are: MANUAL
(front-panel
button or control panel key), EXTERNAL
(an analog signal from the External Trigger input
BNC), or BUS(from either the GPIB or the RS-232 bus). Any one, all, or any combination of
these may be active at the same time, they are logically OR’d together.
FORMAT:
TSOUargl, arg2
TRIG_SOURCEargl,

arg2

VALID ARGUMENTS:
argl:
1. MANUAL (MAN)
2. EXTERNAL (EXT)
3. BUS
arg2:
ON or OFF
DEFAULTS:
Power-up:
Unspecified

MAN and BUS ON and EXT OFF
Command:current settings

QUERY RESPONSE:
All three sources and their state (ON or OFF)
EXAMPLE:

COMMAND
TRIG SOURCE MANUAL, ON;
TSOU MAN, OFF;

QUERY RESPONSES:
COMM_HEADER

-- OFF:
= SHORT:
= LONG

COMMENTS
This turns on the MANUAL
trigger source.
Turns off the MANUAL
trigger
source.

Queries are individually requested by source
(i.e.,
TSOU MAN?)
ON/OFF;
TSOU (MAN/EXT/BUS)
OFF/ON;
TRIG SOURCE (MANUAL/EXTERNAL/BUS)
(OFFTON);

NOTES:
1. If all trigger sources are "ON"a trigger will occur on a first-come, first-serve basis if
trigger arm source is bus and the generator is armed in a triggerable mode (i.e., single or
burst). In TRIG ARM_SOURCE
= AUTO, under these circumstances trigger is strictly
first-come, first-served.
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2. Query responses are always sent as plain ASCII strings.
3. If no trigger source is enabled in a triggered mode, issuing the ’GO’ commandproduces
error status.
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COMMANDS
STANDARD
(STAN)

Standard Function

Selects standard function generation mode. If an arbitrary waveformwas being generated it is
aborted. In this mode you cannot LOADand LINKfiles, you simply specify the desired
function. The CK) commandis not necessary to commence output after the function has been
selected.
In standard modethe 9112’s clock is automatically set to achieve the characteristics
of the
function which you requested. Since you do not have explicit control over the 9112’s clock, i.e.,
the time per point, you should set DELAY_MODE
to TIME.
FORMAT:
STANDARD
STAN
EXAMPLE:

COMMAND

COMMENTS

STAN;

Select standard function mode

NOTE: Use FUNCTION?to determine

the current

function.

NOTES:
1. It is not necessary to send this command.For example, sending SINE; is sufficient
standard function SINE and generate a sine waveform.
2.

to enter

If FUNC was ARBITRARY, after issuing the STANDARDcommand, the query "FUNC?;"
will return FUNC= STANDARD.In this state the 9112 waits for you to select a function
(e.g., SINE). If a standard function was already running, STANDARD
has no effect.
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Standard Function

SINE
(SINE)

This commandforces Standard Function mode. It selects sine wave as the current standard
function. If some other standard function was being generated it is aborted.
Issuing this commandwill cause a sine wave to be generated using the current settings.
FORMAT:
SINE
EXAMPLE:

COMMAND

COMMENTS

SINE;

Select SINE as the current
standard function.

QUERYRESPONSES: Use FUNCTION?to determine
NOTES: If the 9112 is already generating
effect and output continues.
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SINE_MODE
(SMOD)

Standard Function

Selectsingleor dualchannel
sinewavegeneration.
Thiscommandcan be usedas a queryto findthe currentsetting.
FORMAT:
SINE MODE arg
SMOD arg
SINE MODE?
SMOD?
VALID ARGUMENTS:
SINGLE
SING
DUAL
DEFAULTS:
Power-up:
EXAMPLE:

SINGLE
COMMAND

COMMENTS

SMOD SING;

Select single channel output for
standard function sine wave.

SMOD?;

Would return either SINGLE(or
SING) or DUAL,reflecting
the
current setting.

NOTES:If the 9112 is already generating a standard SINE wave, output continues in the new
mode.
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Standard Function

SINEFREQUENCY
(SIFR)

Sets the frequency of the sine wave generated by the SINE standard function.
This commandcan be used as a query to find the current setting.
FORMAT:
SINE_FREQUENCYargl,arg2
SIFR argl,arg2
SINE_FREQUENCY?
SIFR?
VALID ARGUMENTS:
argl:

A number representing
DEC.

arg2:

Optional. Relative. If this argument is omitted, argl becomes the sine wave
frequency.

the frequency in Hz, from 0.010 to 6.25E+6, or INC or

DEFAULTS:
Power-up:
EXAMPLE:

100 kHz
COMMAND

COMMENTS

SIFR 5MHZ;

Sets sine frequency to 5MHz.
If a standard function sine wave
is being output, this takes effect
immediately.

SIFR?;

Returns the current setting.

NOTES:If the 9112 is already generating a standard SINE wave, output continues at the new
frequency.
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SINE_CH 1_PHASE
(SCIP)

Standard Function

Sets standard function sinewave Channel 1 starting phase in degrees.
NOTE:If SINE MODEis dual, this will effect the starting phase of Channel 2 also; see SC2P
for more inform~ion.
This commandcan be used as a query to find the current setting.
FORMAT:
SINE CH1 PHASE argl,arg2
SC lP-arg 1,arg2
SINE CH1 PHASE?

scip

-

VALID ARGUMENTS:
argl:
arg2:

A number from 0 to 360, or INC or DEC
Optional.
RELATIVE (REL)

DEFAULTS:
Power-up: 0
EXAMPLE:

COMMAND

COMMENTS

SCIP 45;

The first point in the generated
sine wave will be at 45 degrees.
If a standard function sine wave
is being output, this takes effect
immediately.

SC1P IO,REL;

SC1P is increased by 10 degrees.

SCIP?;

The current setting is returned.

NOTES:If the 9112 is already generating a standard sine wave, output continues at the new
phase.
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Standard Function

SINE m CH2 PHASE
(SC2P)

Sets standard function sine wave Channel 2 phase in degrees relative

to Channel 1 phase.

NOTE:Channel 2 leads Channel 1 by the number of degrees specified.
This commandcan be used as a query to find the current setting.
FORMAT:
SINE CH2 PHASE argl,arg2
SC2P"argl ,arg2
SINE CH2 PHASE?
SC2P~
VALID ARGUMENTS:
argl:
arg2:

A number from 0 to 360
Optional.
RELATIVE (REL)

DEFAULTS:
Power-up: 0
EXAMPLE:

COMMAND

COMMENTS

SC2P 45;

The first point in channel 2’s
generated sine wave will be 45
degrees ahead of channel l’s
sine wave. If a standard function
sine wave is being output, this
takes effect immediately.

SC2P 10,REL;
SC2P?;

SC2Pis increased by 10 degrees.
The current setting is returned.

NOTES:If the 9112 is already generating a standard sine wave, this commandcauses the new
wave to be calculated and output continues.
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SQUARE
(SQU)

Standard Function
This commandforces Standard Function Mode. It selects square wave as the current
function. If some other standard function was being generated it is aborted.

standard

Issuing this commandwill cause a square wave to be generated at the current settings.
FORMAT:
SQUARE
EXAMPLE:

COMMAND

COMMENTS

SQUARE;

Select SQUAREas the current
standard function.

QUERYRESPONSES: Use FUNCTION?to determine

the current

function.
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Standard Function

SQUARE_MODE
(SQMD)

Select single or dual channel square wave generation.
This commandcan be used as a query to find the current setting.
FORMAT:
SQUARE_MODE arg
SQUARE_MODE?
SQMD?
VALID ARGUMENTS:
SINGLE
SING
DUAL
DEFAULTS:
Power-up:
EXAMPLE:
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SQUARE_FREQUENCY
(SQFR)

Sets the frequency of the square wave generated by the SQUARE
standard
This commandcan be used as a query to find the current setting.

function.

FORMAT:
SQUARE_FREQUENCYargl,arg2
SQFRargl,arg2
SQUARE_FREQUENCY?
SQFR?
VALID ARGUMENTS:
argl:
arg2:

A number representing

the frequency

in Hz, from 0.010 to 25.0E+6.

Optional. REL. If this argument is omitted, argl becomes the squarewave
frequency.

DEFAULTS:
Power-up:
EXAMPLE:

100 kHz
COMMAND

COMMENTS

SQFR 10MHZ;

Sets squarewave frequency to
10 MHz. If a standard function
square wave is being output, this
takes effect immediately.

SQFR 100,REL;

SQFRis increased

SQFR?;

Returns the current setting.

by 100 Hz.
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SQUARE_PHASE
(SQUP)

Standard Function

Sets standard function square wave Channel 1 starting phase in time. Note that if
SQUARE_MODE
is dual, this will effect the starting phase of Channel 2 also; see SQRPfor
more information.
This commandcan be used as a query to find the current setting.
FORMAT:
SQUARE_PHASEargl,arg2
SQUP argl,arg2
SQUARE_PHASE?
SQUP?
VALID ARGUMENTS:
argl:
A time which is a fraction of the selected period. Times in excess of period will
be ignored.
arg2:

Optional.

REL.

DEFAULTS:
Power-up: 0
EXAMPLE:
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COMMAND

COMMENTS

SQUP 1 us;

The first point in the generated
square wave will be at 1 ttsec
after the transition to the lowest
value. If a standard function
square wave is being output,
this takes effect immediately.

SQUP 10 ~tsec,REL;
SQUP?;

SQUPis increased by 10 ttsec.
The current setting is returned.
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SQUARE_RELATIVE_PHASE
(SQRP)

Sets standard function square wave Channel 2 phase in time relative

to Channel 1 phase.

NOTE:Channel 2 leads Channel 1 by the time specified.
This commandcan be used as a query to find the current setting.
FORMAT:
SQUARE_RELATIVEPHASE argl,arg2
SQRPargl,arg2
SQUARE_RELATIVE_PHASE?
SQRP?
VALID ARGUMENTS:
argl: A time which is a fraction of the selected period, i.e.,
arg2: Optional.
REL

0 to period.

DEFAULTS:
Power-up: 0
EXAMPLE:

COMMAND

COMMENTS

SQRP 1us;

Transitions on Channel 2’s
square wave will be generated
1 p.sec ahead of channel l’s
square wave. If a standard
function square wave is
being output, this takes effect
immediately.

SQRP10 i.tsec,REL;
SQRP?;

SQRPis increased by 10 p-sec.
The current setting is returned.

NOTES: If COMMHDR=LONGquery responses
will also parse correctly as a command.

will

be of the form SQ_REL_PHASE, which
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TRIANGLE
(TRI)

Standard Function

This commandforces Standard Function mode. It selects triangle wave as the current standard
function. If some other standard function was being generated it is aborted.
Issuing this commandwill cause a triangle

wave to be generated using the current settings.

FORMAT:
TRIANGLE
TRI
EXAMPLE:

COMMAND

COMMENTS

TRI;

Select TRIANGLEas the current
standard function.

QUERYRESPONSES: Use FUNCTION?to determine
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the current

function
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TRIANGLE

MODE
(TRIM)

Select single or dual channel triangle wave generation.
This commandcan be used as a query to find the current setting.
FORMAT:
TRIANGLE_MODE arg
TRIM arg
TRIANGLE MODE?
TRIM?
VALID ARGUMENTS:
SINGLE
SING
DUAL
DEFAULTS:
Power-up:
EXAMPLE:

SINGLE
COMMAND

COMMENTS

TRIM SING;

Select single channel output for
standard function triangle wave.

TRIM?

Would return either SINGLE(or
SING) or DUAL,reflecting
the
current setting.
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Standard Function

TRIANGLE_FREQUENCY
(TRFR)

Sets the frequency of the triangle

wave generated by the TRIANGLE
standard function.

This commandcan be used as a query to find the current setting.
FORMAT:
TRIANGLE FREQUENCYargl,arg2
TRFR argl,arg2
TRIANGLE_FREQUENCY?
TRFR?
VALID ARGUMENTS:
argl: A number representing

the frequency in Hz, from 0.010 to 6.25E+6.

arg2: Optional. REL. If this argument is omitted, argl becomes the triangle

frequency.

DEFAULTS:
Power-up:
EXAMPLE:
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100 kHz
COMMAND

COMMENTS

TRFR 5MHZ;

Sets triangle frequency to
5 MHz. If a standard function
triangle waveis being output, this
takes effect immediately.

TRFR 100,REL;

TRFRis increased

TRFR?

Returns the current setting.

by 100 Hz.
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TRIANGLE m PHASE
(TRIP)

Standard Function

This commandsets the starting point of the Channel 1 triangle wave. Unlike
SINE_CHI_PHASE but like RAMP_PHASEand SQUARE_PHASE,this command’s first
argument is not in degrees but is in time, from 0 to period.
NOTE:If TMODis DUAL, this will affect the starting phase of Channel 2 also; see TRRPfor
more information.
This commandcan be used as a query to find the current setting.
FORMAT:
TRIANGLE PHASE argl,arg2
TRIP argl,a~g2
TRIANGLE_PHASE?
TRIP?
VALID ARGUMENTS:
argl:
arg2:

A number representing
INC or DEC.
Optional.

the time offset into the wave, from 0 to the period, or

REL

DEFAULTS:
Power-up: 0
EXAMPLE:

COMMAND

COMMENTS

TRIP 1 us;

Sets triangle "phase" to 1 p~sec,
which means the wave begins at
the point which is 1 ~sec after
the lowest value. If a standard
function triangle wave is being
output, this takes effect
immediately.

TRIP 10E-6,REL;
TRIP?

TRIP is increased by 10 ~tsec.
Returns the current setting.
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Standard Function

TRIANGLE_RELATIVE_PHASE
(TRRP)

Sets standard function triangle

wave Channel 2 starting

phase in time, relative

to Channel 1.

NOTE:Channel 2 leads Channel I by the time specified.
This commandcan be used as a query to find the current setting.
FORMAT:
TRIANGLE RELATIVE_PHASE argl,arg2
TRRP argl,~g2
TRIANGLE_RELATIVE_PHASE?
TRRP?
VALID ARGUMENTS:
argl:

A number from 0 to period,

arg2:

Optional.

or INC or DEC.

REL

DEFAULTS:
Power-up: 0
EXAMPLE:

COMMAND

COMMENTS

TRRP 1us;

All points in Channel 2’s
triangle wave will precede the
the corresponding points in
Channel 1 by 1 ttsec. If a
standard function
triangle wave is being output,
this takes effect immediately.

TRRP10ttsec,REL;

TRRPis increased by 10 ~tsec.

TRRP?

The current setting is returned.

NOTES: If COMMHDR=LONGquery responses
will also parse correctly as a command.
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RAMP
(RAMP)

Standard Function
This command forces Standard Function mode. It selects RAMPas the current
function. If some other standard function was being generated it is aborted.

standard

Issuing this commandwill cause a ramp to be generated using the current settings.
FORMAT:
RAMP
EXAMPLE:

COMMAND

COMMENTS

RAMP;

Select RAMPas the current
standard function.

QUERYRESPONSES: Use FUNCTION?to determine

the current

function.
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RAMP MODE
(RMOD)

Standard Function
Select single or dual channel ramp wave generation.
This commandcan be used as a query to find the current setting.
FORMAT:
RAMP_MODE arg
RMOD arg
RAMP MODE?
RMOD~
VALID ARGUMENTS:
SINGLE
SING
DUAL
DEFAULTS:
Power-up:
EXAMPLE:
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SINGLE
COMMAND

COMMENTS

RMOD SING;

Select single channel output for
standard function ramp wave.

RMOD?

Would return either SINGLE (or
SING) or DUAL,reflecting
the
current setting.
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RAMP PERIOD
(RPER)

Standard Function
Sets the period of the ramp generated by the RAMPstandard function.
This commandcan be used as a query to find the current setting.
FORMAT:
RAMPPERIOD argl,arg2
RPERargl,arg2
RAMP PERIOD?
RPER?
VALID ARGUMENTS:
argl:
A number representing
to 100.0 sec.
arg2:

Optional.

the time duration of the ramp in seconds, from 160 nsec

REL

DEFAULTS:
Power-up: 10 ~tsec
EXAMPLE:

COMMAND

COMMENTS

RPER 1us;

Sets ramp period to 1 btsec. If
a standard function ramp is
being output, this takes effect
immediately.

RPER 1E-6,REL;

RPERis increased

RPER?;

Returns the current setting.

by 1 ~sec.
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Standard Function

RAMP mPHASE
(RMPP)

This commandsets the starting point of the standard function ramp. Unlike
SINE CHI_PHASE but like TRIANGLE_PHASEand SQUARE_PHASEthis command’s
argument is not in degrees but is in time, from 0 to period.

first

This commandcan be used as a query to find the current setting.
FORMAT:
RAMP PHASE argl,arg2
RMPPargl,arg2
RAMP PHASE?
RMPP~VALID ARGUMENTS:
argl:
A number representing
INC or DEC.
arg2:

Optional.

the time offset

into the wave, from O to the period, or

REL

DEFAULTS:
Power-up: 0
EXAMPLE:

5-86

COMMAND

COMMENTS

RMPP 40ns;

RMPP 10E-6,REL;

Sets ramp "phase" to 40 nsec,
which means the wave begins at
the point which is 40 nsec after
the lowest value. If a standard
function ramp is being output,
this takes effect immediately.
RMPPis increased by 10 btsec.

RMPP?

Returns the current setting.
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RAMP mRELATIVE

Standard Function

PHASE
(RPRP)

Sets standard function ramp wave Channel 2 phase in time relative

to Channel 1 phase.

NOTE:Channel 2 leads Channel 1 by the time specified.
This commandcan be used as a query to find the current setting.
FORMAT:
RAMP RELATIVE PHASE argl,arg2
RPRP arg 1,arg2 RAMP RELATIVE PHASE?
RPRP?
VALID ARGUMENTS:
argl: A number from 0 to period,
arg2:

Optional.

or INC or DEC

REL.

DEFAULTS:
Power-up: 0
EXAMPLE:

COMMAND
RPRP 1us;

COMMENTS
All points in Channel 2’s
ramp wave will precede the
corresponding points in
Channel 1 by 1 Ixsec. If a
standard function ramp wave
is being output, this takes effect
immediately.

RPRP 10us,REL;

RPRPis increased by 10 Ixsec.

RPRP?

The current setting is returned.

NOTES: If COMMHDR=LONG
query responses will
which will also parse correctly as a command.

be of the form

RAMP REL_PHASE,
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Standard Function

PULSE
(PUL)

This command forces Standard Function Mode. It selects PULSEas the current
function. If some other standard function was being generated it is aborted.

standard

Issuing this commandwill cause a pulse to be generated using the current settings.
NOTE:Pulse functions

are not available

for CH2 (i.e.,

DUALmode).

FORMAT:
PULSE
EXAMPLE:
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COMMAND

COMMENTS

PULSE;

Select PULSEas the current
standard function.
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PULSE

WIDTH
(PWID)

This commandsets the duration of the high part of the standard function pulse waveform.
This commandcan be used as a query to find the current setting.
FORMAT:
PULSE WIDTH argl,arg2
PWID ~gl,arg2
PULSE D WIDTH?
PWID7
VALID ARGUMENTS:
argl:

A number from 20 nsec to almost 10 sec.

arg2:

Optional.

REL

DEFAULTS:
Power-up: 200 nsec
EXAMPLE:

COMMAND

COMMENTS

PWID 27.3ns;

Sets pulse width to 2"7.3 nsec.

PWID?

Returns current setting.
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PULSE_PERIOD
(PPER)

Standard Function
Select the repetition rate of the standard function pulse.
This commandcan be used as a query to find the current setting.
FORMAT:
PULSE_PERIOD argl,arg2
PPER argl,arg2
PULSE_PERIOD?
PPER?
VALID ARGUMENTS:
argl: A number from 160 nsec to 10 sec.
arg2:

Optional.REL

DEFAULTS:
Power-up: 10 p.sec
EXAMPLE:
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COMMAND

COMMENTS

PPER 1.234msec;

Sets pulse period to 1.234 msec.

PPER?;

Returns current setting
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PULSE_DELAY
(PDEL)

Standard Function

This commandsets a specified delay in time from receipt of a trigger to the start of the standard
function Pulse waveform. This commandhas no meaning in Continuous or Gated Trigger
Modes. The mimimumsetting is dependent on the trigger mode.
This command is exactly analagous to TRIGGERDELAYin time mode. PULSE_DELAY
is
used in standard function Pulse instead of TRIGGER
DELAY.
m
This commandcan be used as a query to find the current setting.
FORMAT:
PULSE DELAYargl,arg2
PDEL ~gl,arg2
PULSE I DELAY?
PDEL?
VALID

ARGUMENTS:
argl:
Any value from 35.0 nsec to 5.0 msec in single or burst trigger
85.0 nsec to 5.0 msec in recurrent trigger mode.
arg2:

Optional.

modes.

REL.

DEFAULTS:
Power-up: 100 nsec
EXAMPLE:

COMMAND

COMMENTS

PDEL 1 us;

Sets pulse delay to 1 ttsec.
If a standard function pulse
is being generated, this command
takes effect immediately.

PDEL REL;

Invalid.

Missing argl.
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Standard

PULSE_OPTIMIZE
(POPT)

Function

This commandasks the 9112 to achieve highest accuracy on pulse width, pulse period or trigger
delay.
To consider why this is necessary, consider asking the 9112 to produce a 50 nsec pulse at a
107.4 nsec period, and have a trigger delay of 122 nsec. Since the 9112’s minimumclock
period is 20 nsec, it cannot attain accurate timing of more than one of these settings in this
case. The PULSE_OPTIMIZE
command instructs
the 9112 to attempt to get one of the
parameters exactly, at the expense of the others.
This commandcan be used as a query to find the current setting.
FORMAT:
PULSE_OPTIMIZE arg
POPT arg
PULSE_OPTIMIZE?
POPT?
VALID ARGUMENTS:
WIDTH
PERIOD
DELAY
DEFAULTS:
Power-up:
EXAMPLE:

WIDTH
COMMAND

COMMENTS

POPT WIDTH;

Ask the 9112 to get the pulse
width as close as possible to
PULSE WIDTHsetting.
If a
standard function pulse is being
generated, this takes effect
immediately.
Returns current setting.

POPT?
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Standard Function

DC
(DC)

This commandforces Standard Function Mode. It selects DC as the current standard
If some other standard function was being generated it is aborted.

function.

Issuing this commandwill cause a DClevel to be generated using the current settings.
FORMAT:
DC
EXAMPLE:

COMMAND

COMMENTS

DC;

Cause DClevel to be generated
corresponding to the OFFSET
and AMPsetting.

QUERYRESPONSES: Use FUNCTION?to determine

the current

function.
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DC MODE
(DCMD)

Standard Function
Select single or dual channel DClevel generation.
This commandcan be used as a query to find the current setting.
FORMAT:
DC MODE arg
DC~/[D arg
DC MODE?
DC~4D?
VALID ARGUMENTS:
SINGLE
SING
DUAL
DEFAULTS:
Power-up:
EXAMPLE:
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SINGLE
COMMAND

COMMENTS

DCMD SING;

Select single channel output for
standard function DClevel.

DCMD?;

Would return either SINGLE(or
SING) or DUAL,reflecting
the
current setting.
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DC1 VOLTS
DC2 VOLTS
(DC1) (DC2)

Specifies the output voltage for Channel 1 or Channel 2 when operating in Standard Function
DC. If it is desired to increase or decrease the output voltage from its current setting by a given
amount, the RELATIVEargument may be used. In this case, the sign on the number designates
the direction to increment: (+) for up and (-) for down.
FORMAT:
DCI_VOLTSargl,
DC1argl, arg2

arg2

VALID ARGUMENTS:
argl:

a signed number between -10 and 10, with units designator

~V, mVor V.

arg2: the word RELATIVE(REL), (optional)
DEFAULTS:
Power-up:
EXAMPLES:

+1 V
COMMAND
DC1 VOLTS 2.5
DC1 2.5 V

COMMENTS
V

These commands set the
Channel 1 output voltage
to 2.5 V when in Standard
Function DC.

DC2 q VOLTS = -.1 V REL
DC2 -100 mV RELATIVE

These commands decrement
the Channel 2 output voltage
by 100 mV in Standard
Function DC, Dual Mode.

DC1 VOLTS?
DCI?"

Query form. Returns the
current setting of the
Channel 1 output voltage
for Standard Function DC.

NOTES:Query responses are sent as plain ASCHstrings,

not as a #0 block.
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QUERY TYPE (Informational)
File Handling (also

COMMANDS

Query Type Command)

ACTIVE_FILES
(AFIL)

This commandis a query commandwhich causes the names of all the currently active files to be
returned over the GPIB. These would include the active SETUPfile, SEQUENCE
file, and all
the WAVEFORM
(.WAV and .WAD) files currently
active in the high speed memory. These
messages are sent in an ASCII format string. As in the directory listing, the names of active files
are preceded by ’*’
FORMAT:

EXAMPLES

,

ACTIVE mFILES
AFIL
COMMAND

COMMENTS

ACTIVE_FILES;
AFIL;

Returns to controller the names
of all active files in the LeCroy
9112.
NOTE:If there is a series of
files linked, it will return their
names also.

NOTES:The same formatted string as seen on a 9100/CP is returned. It is variable length with
CRLFeach 16 bytes. Unused lines are padded with spaces. It is terminated with the semicolon
and is suitable for direct viewing.
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FUNCTION
(FUNC)

Standard Function

This commandis a query which causes the LeCroy 9112 to return a string, either
"ARBITRARY" or SINE, TRIANGLE, RAMP, SQUARE, DC_SING, DC_DUAL, PULSE, or
STANDARD.
This indicates whether the 9112 is currently in Arbitrary Waveform or Standard
Function Mode. "STANDARD"is only returned after the STANDARD
command is received,
before a function is selected.
See the commands ARBITRARYand STANDARD
for more
information.
FORMAT:
FUNCTION
FUNC
FUNCTION?
FUNC?
EXAMPLE:

|

COMMAND

COMMENTS

FUNCTION;

9112 returns either
ARBITRARY, STANDARD,
or the selected standard
function, if any.
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File

Handling (also

Query Type Command)

EXIST
(EXIS)

This commandis a query which causes the LeCroy 9112 to return a message indicating
presence of the named file. The answer will include the file length.

the

FORMAT:
EXIST arg
EXIS arg
VALID ARGUMENTS:
Any filename
EXAMPLE:
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ending with the extensions:

.WAV, .WAD, .SET, .SEQ

COMMAND

COMMENTS

EXIST ANYFILE.WAV;

Returns the directory name and
file length. For instance,
example command would return
either
FILE IN FILEMEM
(length);
NOFILE IN MEMORY.
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DIRECTORY

Query Type Command)

(DIR)
This commandis a query which causes the LeCroy 9112 to return a directory of all the files
(waveform, setup and sequence) stored in the RAMmemory. If one of the arguments is used,
only that file category will be returned. If no argument is presented, a directory of all files will
be returned.
FORMAT:
DIRECTORY arg
DIR arg
VALID ARGUMENTS:
WAV(single waveforms), WAD(dual waveforms),
SET (setup), SEQ(i.e., sequence)
CM (control
memory), HSM(high speed memory)
DEFAULT:
Unspecified Argument: DIR of all files
.SET and .SEQ.
EXAMPLE:

QUERY RESPONSES:

will be sent by extension,

i.e.,

.WAV,.WAD,

COMMAND

COMMENTS

DIRECTORY WAD;
DIR WAD;

This query returns a directory
of the dual waveform files
contained in the RAM
Memory space.

DIRECTORY CM;
DIR CM;

This query returns a directory
of control memory, showing the
order of segment output and
number of repetitions for each
waveform file loaded and linked
in high speed memory.

DIRECTORY HSM;
DIR HSM;

This query returns a directory
of waveformfiles currently
resident in high speed memory.

The same formatted string as seen on a 9100/CP is returned. It is of
variable length depending on number of files. For details of format
see

ACTIVE FILES. A string
NO.WAI3 FILES; <CRLF>
NO.WAV FILES; <CRLF>
NO.SET FILES; <CRLF>
5-99

Operating Over the GPIB

NO.SEQFILES; <CRLF>or <END>is returned if no argument is
supplied and no files are present. The individual strings are returned
for the applicable arguments if no file of a particular type is present.

5-100

Operating

Action

Command(also

Over the GPIB 5

IDENTIFY

a Query Type Command)

(IV)
This query causes the generator to return its bus address, model number and version number of
firmware. This information is returned as four 16-character lines (the first of which is all blank),
each followed by <CRLF>for a total of 72 characters.
FORMAT:
IDENTIFY
EXAMPLE:

QUERY RESPONSES:

COMMAND

COMMENTS

IDENTIFY;
ID;

Returns the information given
above.

The same ASCII string is returned regardless
COMM_HEADER
setting.

of
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File Handling (also

Query Type Command)

MEMORY
(MEM)

This commandis a query which causes the LeCroy 9112 to return an ASCII string. Hence, the
number is in ASCII decimal notation. The meaning of the string depends on the argument used
with the command. If the argument is HSM(for high speed memory) or the RAM(for
Disk), the string represents the number of bytes (2 times the number of points) available in that
memory. If the CM(for control memory) argument is used, the string represents the number
line entries which are still available; one line is used per loaded/linked file.
FORMAT:
MEMORYarg
MEM arg
VALID ARGUMENTS:
HSM(high speed memory)
RAM (RAM memory)
CM(control buffer)
DEFAULTS:
Unspecified
EXAMPLE:

QUERY RESPONSES:
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Argument: HSM
COMMAND

COMMENTS

MEMORY CM;
MEM CM;

This commandwill result
in representing the number
of entries available in the
Control Memory. An
ASCII decimal number of 0 to
682 would be returned.

The same ASCII string is returned regardless
COMM_HEADER
setting.

of
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Query Type Command)

VIEW
(VIEW)

This is a query commandwhich returns all current 9112 settings in a form which may be
returned to the 9112 as program messages, or sent back to the 9112 as a Setup file. The
format of the output is the short form header naming a parameter, an "=" sign, and the current
setting, followed by a semicolon. The length of the output is less than 1200 bytes. "Modes"
which are necessary to interpret certain settings are always output before those settings.
FORMAT:
VIEW
EXAMPLES:

COMMAND

COMMENTS

VIEW;

Returns all settings.
(See Section 4, Figure 4.
which shows the complete
view display/output.)

QUERY RESPONSES:

The same formatted string as seen on a 9100/CP is returned.
It is variable length with CRLFeach 16 bytes. Unused lines
are padded with spaces. It is terminated with semicolon and is
suitable for direct viewing.
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COMMUNICATIONS
Communications

COMMAND

Command

COMM_BLOCKSIZE
(CBLS)

Sets the output blocksize for block transfers over the bus from the 9112 (maximumnumber of
bytes per block). The blocksize includes all bytes in the block including format, data, checksum,
and trailer.
FORMAT:
CBLS arg
COMM_BLOCKSIZE arg
VALID ARGUMENTS:
arg:
blocksize in bytes - may from 0 to 65,536 in 8 byte increments. If set to 0 the
data are sent as a single block.
DEFAULT:
EXAMPLE:

5-104

COMMAND

COMMENTS

COMM BLOCKSIZE1024

Sets blocksize to 1024 bytes
when sent.
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COMM FORMAT
(CFMT)

Determines the data format for block transfers of waveform data over the GPIB. See File
Handling Commands. Only two formats are supported.
FORMAT:
COMM FORMAT 9,
and
COMM FORMAT
L,
m

BYTE,

BINARY

BYTE,

HEX

VALID ARGUMENTS:
HEXresults in 2 characters for each 8 bits of data.
BIN (BINARY)implies simple binary format, 1 byte for 1 byte.
DEFAULTS:
9,
EXAMPLE:

BYTE, BINARY
COMMAND
COMM FORMAT L, BYTE,
CFMT L, BYTE, HEX;

COMMENTS
HEX;

Format is L with 8 bits of
data and 2 HEXcharacters
each.

NOTES: COMMFORMATO, ASCII only; (all letters
and numbers are interpreted
characters) is always used for SETUPand SEQUENCE
files.

as
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Communications

Command

COMM_HEADER
(CHDR)

Defines the header format used by the 9112 in response to queries.
FORMAT:
CHDR arg
COMM_HEADER arg
VALID ARGUMENTS:
OFF,
arg:

SHORT, LONG
OFF presents
SHORTpresents
LONGpresents

no header with the data
the short form of the header
the long form of the header

DEFAULT:
arg:
EXAMPLE:
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SHORT
COMMAND

COMMENTS

COMM HEADER OFF;
CDPR = OFF;

Data file will be sent with no
header information.
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Commands

MASK

This commandcauses a value of a particular
STB to be masked (0) or unmasked (1).
see Operation of Status Bytes at the beginning of Chapter 5.

Please

FORMAT:
MASKargl,

arg2

VALID ARGUMENTS:
argl:
defines which STB is to be masked and can be any decimal ASCII number 1
through 8.
arg2:

EXAMPLE:

decimal ASCII representation of a byte value where each bit equal to 1 unmasks
the corresponding bit in the STB.
COMMAND

COMMENTS

MASK2, 128;

This would stop the value 128
on STB 2 from causing a SRQ
to be generated.
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Communications

STB

Command

STB is the command used to query the 9112 regarding SRQ’s on the GPIB. If no argument is
presented, the values of all 8 status bytes are returned, separated by comma. If 9 numbers (1
through 8) is used as an argument, a status byte will be returned which represents more detailed
information about the condition represented by that particular bit of the main status byte. When
a STB commandis received the respective byte is cleared. The values sent back are ASCII
decimal (NR1 format),
FORMAT:
STB arg
VALID ARGUMENTS:
the numbers 1 through 8
EXAMPLE:

COMMAND

COMMENTS

STB 2;

This would cause the 9112 to
send status byte 2, which would
contain a value indicating
that a self test fault condition
exists. (self-test fault is the
second bit of the main status
byte)

NOTES:See "Operation of the Status Bytes" at the beginning of Chapter 5.
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TSTB

Command

This commandoperates exactly like the STB command, except that the byte is not cleared.
addition, TSTB,0; reads a byte which cannot be cleared (and is therefore not readable by
STB,0). Please see Table 5.1.
NOTES:See Operation of the Status Bytes at the beginning

In

of Chapter 5.
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Table 5.6
GPIB

COMMAND SUMMARY

FILE HANDLING
COMMANDS
DELETE (DELE)

Causes the named file

END

Used as the last commandin a Setup or Sequence file.

LEARN_SETUP (LEARN)

Causes all existing instrument settings (parameters) to
saved into a specified file name (or default name).

LINK

Causes the named waveform to be added to the high speed
memory, beginning at the end of the last waveform
previously
LOADEDor LINKED.

LOAD

Causes a specified waveform to be moved from the RAM
memory to the operating memory.

NEXT

Used to cause a Sequence file to resume execution.

RECALL (RCL)

Causes the generator to send the contents of the specified
file.

STORE (STR)

Causes Waveform, Setup or Sequence files to be moved
from the GPIB to the generator’s internal RAMmemory.
STOREmust be used to transfer files to RAMmemory
before a LOADcommand can be used to transfer them to
High Speed Memory.

ACTION

to be deleted

from the RAMDisk.

COMMANDS

ABORT (ABO)

Immediately stops the waveform being generated without
waiting for its end point.

ARBITRARY (ARB)

Selects Arbitrary Function Mode.

ARM

Arms the trigger

CALIBRATE (CAL)

Initiates a self calibration cycle.

CLEAR (CLE)

Resets all instrument settings to the power-up defaults.

5-110

from the bus.

Operating

Over the GPIB 5

GO

Causes the waveform(s) loaded into High Speed Memory
be executed (generated).

NEXT

Used to continue a sequence file

SELFTEST (SEE)

Performs

SETUP (SET)

Causes the named setup file to be executed.

SEQUENCE (SEQ)

Causes the named sequence file

STOP

Same as Abort.

TRIGGER (TGR)

Used to trigger from the bus.

after

WAIT.

SELFTEST.

to execute.

CHANNEL PARAMETER
COMMANDS
CHI_AMPLITUDE

(C1A)

Sets the amplitude of the waveform being generated on
Channel 1.

CH I_DIGITAL_WORD (C 1D)

Turns the Channel 1 Digital

Word Output on and off.

CH 1_INVERT (Cll)

Inverts the waveform in Channel 1.

CH I_LOAD_COMP (C 1L)

Invokes load compensation in Channel 1.

CH 1_OFFSET (C10)

Sets the CH1DCoffset

CH 1_OUTPUT (C 1P)

Turns on and off the CH1output relay.

CH I_ZERO_REF (C 1Z)

Sets the amplitude point which represents
voltage for CH1.

CH2_AMPLITUDE (C2A)

Sets the amplitude of the waveform being generated on
Channel 2.

CH2_DIGITAL_WORD (C2D)

Turns the Channel 2 Digital

CH2_INVERT (C2I)

Inverts

CH2_LOAD_COMP (C2L)

Invokes load compensation in Channel 2.

CH2_OFFSET (C20)

Sets the CH2DCoffset

level.

the DCoffset

Word Output on and off.

the waveform in Channel 2.

level.
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CH2 OUTPUT (C2P)

Turns on and off the CH2output relay.

CH2_ZERO_REF (C2Z)

Sets the amplitude point which represents
voltage for CH2.

TIMEBASE

the DCoffset

COMMANDS

CLOCK_LEVEL (CLEV)

Sets the threshold level for the external clock.

CLOCK_MODE (CMOD)

Selects master or slave operating mode.

CLOCK_PERIOD (CPER)

Sets the internal clock period.

CLOCK_RATE (CRAT)

Sets the internal clock repetition frequency.

CLOCK_REFERENCE (CREF)

Select internal or external 4 MHzreference for the 9112’s
internal clock generation circuitry.

CLOCK_SLOPE (CSLO)

Selects the edge of the external clock that the generator
will respondto.

CLOCK_SOURCE (CSOU)

Sets the source for the generator clock to Internal or
External.

TRIGGER

COMMANDS

TRIG_ARM_SOURCE (TAS)

Selects the source for arming the trigger.

TRIG_DELAY (TDEL)

Sets the delay from the trigger point to start of waveform.

TRIG_LEVEL (TLEV)

Sets the threshold for an external trigger.

TRIG_MODE (TMOD)

Sets the mode in which the waveform is generated:
Continuous, Recurrent, Single, Burst or Gated.

TRIOSLOPE

Sets the triggering slope of an external signal.

(TSLO)

TRIG_SOURCE (TSOU)

Selects the source of the trigger signal.

MARKER_DELAY (MDEL)

Sets the delay of the marker pulse.

DELAY_MODE (DMOD)

Set whether
TRIGGER DELAY and MARKER_DELAY
will be set in either POINTSor TIME.
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COMMUNICATIONS
COMMANDS
COMM_BLOCKSIZE (CBLS)

Sets the blocksize for block transfers

over the bus.

COMM_FORMAT (CFMT)

Determines the data format for block transfers
bus.

COMM_HEADER (CHDR)

Defines the header format (LONG, SHORTor OFF) used
in bus communications.

STB

Causes the AFGto send its status byte. Clears the byte.

TSTB

Same as STB but the byte is not cleared.

MASK

Masksbits of the specified status byte.

over the

STANDARD FUNCTION
COMMANDS
STANDARD (STAN)

Selects

Standard Function Generation Mode.

SINE

Select sine wave as the current standard function.

SINE_MODE (SMOD)

Select single or dual channel sine wave generation.

SINE_FREQUENCY (SIFR)

Sets the frequency of the sine standard function.

SINE_CH 1_PHASE (SC 1P)

Sine Channel 1 starting

phase.

SINE_CH2_PHASE (SC2P)

Sine Channel 2 relative

phase.

SQUARE (SQU)

Select square wave as the current standard function.

SQUARE_MODE (SQMD)

Selects single or dual channel square wave generation.

SQUARE_FREQUENCY (SQFR)

Sets the frequency of the square standard function.

SQUARE_PHASE (SQUP)

Square Channel 1 starting

phase.

(SQRP)

Square Channel 2 relative

phase.

TRIANGLE (TRI)

Select triangle wave as the current standard function.

SQUARE_RELATIVE_PHASE
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TRIANGLE_MODE (TRIM)

Selects single or dual channel triangle wave generation.

TRIANGLE_FREQUENCY
(TRFR) Sets the frequency

standard

function.

Set start time of the triangle,

TRIANGLEPHASE (TRIP)
TRIANGLE-RELATIVE
(TRRP)

of the triangle

PHASE
Set start time of Channel 2’s triangle wave relative
Channel 1.

RAMP

Select ramp as the current standard function.

RAMPMODE (RMOD)

Selects single or dual channel ramp generation.

RAMP_PERIOD (RPER)

Select the duration of standard function ramp.

RAMP_PHASE (RMPP)

Set start time of the ramp.

RAMP_RELATIVE_PHASE
(RPRP) Set Channel 2 start

time relative

to

to Channel

PULSE (PUL)

Select pulse as the current standard function.

PULSE_WIDTH (PWID)

Select the duration of the high part of the standard
function pulse waveform.

PULSE_PERIOD (PPER)

Select the period of the standard function pulse (not
meaningful in single trigger mode),

PULSE_DELAY (PDEL)

Set the portion of the period preceding the high part of the
pulse.

PULSE_OPTIMIZE (POPT)

Ask the 9112 to achieve highest accuracy on pulse
WIDTH, pulse PERIOD or pulse DELAY.

DC

Select DCas the current standard function.

DC_MODE (DCMD)

Select single or dual channel DClevel generation.

DC 1_VOLTS (DC1)

Specifies

the desired DCoutput voltage for CH1.

DC2_VOLTS (DC2)

Specifies

the desired DCoutput voltage for CH2.
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QUERY COMMANDS
ACTIVE_FILES (AFIL)

A query command which causes the names of all
currently active files to be returned.

the

DIRECTORY (DIR)

A query commandwhich causes the names of all files
returned.

EXIST (EXIS)

A query command which causes the AFG to indicate
whether a file exists, and if so, the file length.

FUNCTION (FUNC)

A query command which returns either ARBITRARY,
STANDARD
or the current standard function.

MEMORY (MEM)

A query command, causes the AFG to retugn
indicating the amount of free memory.

IDENTIFY (ID)

Causes the generator to return its bus address, model
number and SWversion.

VIEW

Returns all current 9112 settings in exactly the same form
displayed on the 9100/CP handheld control panel. The
messages are in a form which may be returned to the 9112
as program messages.

to be

a number
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I RS-232-INTERFACE

OPERATING OVER THE
RS-232C INTERFACE
Selecting the
RS-232C Interface

The 9112 responds to one interface at a time. The currently
active interface is also called the "communications source" or
COMMSOURCE. Switch 3 on the GPIB switch block
determines which interface
is the default COMM
SOURCE.
This switch is read only at power up. (All rear panel switches
are read only at power up.)
If switch 3 on the GPIBswitch block is up (1), the default
COMM_SOURCE
is GPIB. The RS-232 port will not be active
until the command "COMM_SOURCE,RS232;"is received
from
GPIB.
If switch 3 on the GPIB switch block is down (0), the default
COMMSOURCEis RS-232C. The RS-232 port will be active
(and the GPIB port inactive) until the command
"COMM_SOURCE,GPIB;"is received
from RS-232.

Configuring the
RS-232C Interface

The eight switches on the RS-232 switch block configure the
RS-232 interface as follows:
Stop
Bits
1

Data
Bits
4

Parity
2 3

0 one 0 0
1 two 0 1
1 0
1 1

None
None
Even
Odd

0
1

-- Baud-5 6 7 8
eight 0 1 1 0
seven 0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1
--other--

<--Switch
300 baud
600 baud
1200baud
2400baud
4800 baud
9600baud
9600baud

The RS-232 switch block is read only at power up. These
switches are the only way to configure the RS-232 interface.
The selected RS-232 configuration must match the user’s
terminal configuration.
The 25 pin RS-232 (type DB 25S) connector on the rear panel
of the LeCroy 9112 is wired as Data Communications
Equipment (DCE). An appropriate cable should be used
connect the user’s terminal or computer serial port to the 9112.
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RS-232 Interface

RS-232C

COMMANDS

Using RS-232

6-2

All commandsavailableoverGPIB are availableover RS-232C
(see Chapter5 of thismanual).The commandsat the end
thischapterapplyonlyto RS-232C.
Major differences between GPIB and RS-232 operation are as
follows:
1. There is no "EOI" wire on RS-232 to mark the end of a
logical group of characters, such as a command.Therefore,
all commandsmust end with semicolon (;). File transfers
must end with the character (sequence) defined
COMMRS CONFIG, see below.
2. If the COMMSOURCEis RS-232, any unmasked event or
condition which would cause a Service Request over GPIB
causes a BELcharacter (control-G, binary 7) to be sent
over RS-232. This makes most terminals beep. The service
request character(s) can be user selected by the command
COMM
RS SRQ,abc;, where the "abc" argument represents
up to 3 bytes to be sent to signify a service request. The
query command COMMRS SRO? returns
the current
equivalent SRQcharacter(s).
3. The 9112 produces a prompt (by default "AFG\>") over
RS-232 when it is ready for a command. This corresponds
to the "Operation Complete" condition. This prompt will
first be issued about 20 seconds after powering on the 9112,
after self-calibration
and initialization.
The prompt may be
changed, as shown in the example below.
NOTE: The STB and TSTB commands do not generate
Operation Complete so as not to change the status
information they read out. Over RS-232, this means that a
new prompt is not generated after the response to STB or
TSTB.
4. The 9112 will not transfer binary data over RS-232, since it
is not possible to do so if "seven data bits" has been
selected. Instead of the "#9" binary format used over GPIB
the "#L" format is used over RS-232. This format is similar
to the "#9" format described in Section 5 of this manual,
except that each byte which would follow the #9 is
represented by two ASCII characters each representing a
base 16 or ("hex’) digit. The digits 0-9, and A-F where
A-F stand for 10, 11, 12... 15 respectively. Twohex digits
can be recombined to make a byte as follows:
byte = ((value of hex digit 1) * 16) + value of hex digit
5. The Local LEDon the 9112 will remain lit even while
remote operations via RS-232 are in process.

RS-232
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The RS-232 equivalent of the GPIB "three wire handshake"
is the XON/XOFF
(Ctrl Q/Ctrl S) software handshake.
This handshake is enabled by sending the escape sequence
"Esc)". This is the default state. Once enabled, sending
Ctrl S commandwill stop RS-232 data transfer. The Ctrl Q
commandwill resume transfer. The handshake is disabled
by the command "Esc(". See Table 5.3 for Escape
commands which control this feature and other RS-232
related features.

A transcript
of RS-232 communication with a 9112 follows.
Prompt, Command & Response
Comments
(not displayed)
as displayed on terminal
"AFG\>" = prompt at power on
AFG\>dir;
CALERR .SEQ
"dir;" = our first command
NO .SET FILES
the rest is the answer
NO .WAV FILES
NO .WAD FILES
AFG\>sine;
AFG\>go;
AFG\>mem,hsm;

130072

prompt

and command

prompt,

command and response

AFG\>sifr? ;+ 100.0E+03;
AFG\>sifr, 10KHz;
AFG\>sifr?;+ 10.00E+03;
AFG\>mem,hsm; 121072
AFG\>recall,calerr.seq;
AFG\>#0
Calibration completed
successfullyl

recall a file from file memory

Note the prompts
AFG\>comm_prompt,
9112>abort;
9112>csrc,gpib;

9112>;

Change the prompt.
Stop generating a waveform.
Change the COMM_SOURCE.
NOTE: There is no prompt
after this.
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RS-232C

COMMANDS

COMM RS

Command

CONF

This commandis used to define the file terminating sequence over RS232, which is equivalent
to receiving a byte with EOI via GPIB.
FORMAT:
COMMRS CONF,bytel,byte2;
VALID ARGUMENTS:
bytel; byte2: Any valid hex digit or alpha character

used in commands.

DEFAULTS:
26 (Control Z)
EXAMPLE:

COMMAND

COMMENTS

COMM RS CONF,42;

Sets up a one character
termination sequence,
with "*" as the one
terminating character.

COMMRS CONF,40,41;

Sets up a two-character
termination sequence,
with "0" as the
two-character
termination sequence.

QUERY RESPONSE:
COMM
RS CONF7 returns

current

terminating

sequence.

NOTES:
1.

This sequence is sent after the last data byte of a block, to tell the 9112 to close the file no more blocks are coming.

2.

There is no restriction on the value of the one or two bytes making up the termination
sequence. However, it is advisable that the values NOTbe
a. any valid hex digit

or alpha character

b. "#", the beginning of a block delimiter.
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Careful use of the terminating sequence will enable the user to transfer multiple file blocks
sequentially via RS-232C. The 9112 behavior when receiving a file in #L format from RS232
can be summarized as follows:
At the end of a block:

If the next two characters

are "#L", another block is accepted.

If the next one (or two) characters are the defined terminating
sequence, the file is closed normally.
If the next character is "#" but the subsequent character is not
"L", an error code is generated. The file is not saved.
If the next character is the first of a two-character termination
sequence but the subsequent character is not the second
character of the termination sequence, an error code is
generated. The file is not saved.
In the middle of a block:

If the next one (or two) characters are the defined termination
sequence, the file is closed normally. An error code is generated
indicating that the block was shorter than expected.
If the next character is the first character of a two-character
termination sequence, but the subsequent character is not the
second character of the termination sequence, an error code is
generated. The file is not saved.
If the next character is not part of the termination sequence
and is not a valid hex digit ("0" through "9" and "A" through
"F"), an error code is generated. The file is not saved.
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COMM_PROMPT

COMMAND

This commandis used to define

the prompt returned

by the 9112 over RS232.

FORMAT:
COMMPROMPT,prompt string;
VALID ARGUMENTS:
prompt string: An ASCII character

string

with a maximumof eight characters.

DEFAULTS:
AFG\>
EXAMPLE:

6-6

COMMAND

COMMENTS

COMM_PROMPT,9112>;

Changes RS-232C
prompt to "9112>"

RS-232

RS-232C

Interface

COMM RS

Command

6

SRQ

This commandis used to define the service request response sent over RS232, which is
equivalent to receiving a service request (SRQ) via GPIB.
FORMAT:
COMMRS SRQ,bytel,byte2,byte3;
VALID ARGUMENTS:
bytel,byte2, byte3: Valid decimal ASCII characters

or control codes

DEFAULTS:
ASCII 7 (Control-O,
EXAMPLE:

Bel)
COMMAND

COMMENTS

COMM RS SRQ,61;

Sets SRQ response
RS- 232C to "="

COMMRS SRQ,83,82,81;

Sets SRQ response on
RS- 232C to "SRQ"

QUERYRESPONSE:COMMRS SRQ ? returns

current

SRQ response

termination

on

sequence.

NOTES:
1.

This sequence is sent by the 9112 over the RS-232C interface to indicate a condition
requiring an operators attention. A summaryof required service conditions, status bytes,
and status byte masks are included in the GPIB programming section, Chapter 5, of the
operating manual.

2.

The default condition is Control-G or BEL which will cause the RS-232C terminal
terminal emulator to emit its bell tone.

3.

The service request condition in RS-232C is cleared by issuing the STB ? query command
and reading the response from the 9112.

or
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Appendix 1
SEQUENCE FILE

COMMANDS

The four commands usable
are described below.

only in Sequence files

are PAUSE, START, LOOP and NOTE. All

PAUSE
format: PAUSEarg 1
arg 1: number between 2 and 24000 (NR3 format acceptable)
possible errors:
91 = command only valid in batch
90 = batch mode error (i.e., argl out of limits)
This commandcauses the AFGto do absolutely nothing until the specified number of tics of
the 10 msec internal clock have occurred. Only hardware controlled functions, such as
waveform generation, continue during a pause. Examples of things that don’t continue are
accepting characters from GPIB and reacting to the 9100/CP. After the pause, sequence
execution continues.
Example:

PAUSE 100;

Causes the 9100 to do nothing for 1 second.

START
format: START
possible errors:

91 = commandonly valid in batch

This command begins a loop in a batch file.
Loops can not be nested in one sequence file.
level may have a loop.
A STARTwithout

a LOOPdoes not generate

The LOOPcommand marks the end of the loop.
However, sequence files are nestable and each
an error.

EXAMPLES:
C1A,0.1V,
DELTA; START; C1A,INCREMENT; PAUSE 100;

LOOP 10;

The above segment of a sequence file would cause the amplitude of channel one to increase
in 10 steps of 0.1 V per step. After each amplitude change, the sequence file pauses for
one second.
START; SEQUENCE,LEVEL2.SEQ;

LOOP 10;

This segment of a sequence file runs a second sequence file ten times. The second
sequence file may also have a loop, etc.
LOOP
format: LOOPargl
argl: a number from 1 to 32767 (NR3 format acceptable)
possible errors:
91 = command only valid in batch
90 = batch mode error (i.e.,
not preceded by START)
For a description

of this

command, see START.

A-1

Appendix I

Attempts to nest loops will cause an error on the second LOOPcommand. For example:
good ----bad
......
ignored
start of loop
START;
START;
START;
start of loop
SEQ,B.SEQ;
contains a loop
end of loop
LOOP,10; end of loop
LOOP,20;
LOOP,20; causes error 90
NOTE
format: NOTE
arg 1 [,arg2 [ .... ] ]
argl - argn: any ASCII characters except semicolon.
NOTE:The 9100 will replace any characters it regards as delimiters
possible errors:
91 = commandonly valid in batch
This commandprints out its arguments (all upper case) to the currently active
COMM
SOURCE,separated by commas, and followed by carriage return and line
If the current COMM_source
IS RS-232, then the message is sent in its entirety
sequence execution continues.

with a comma.

feed.
before

If the COMM_SOURCE
is GPIB, the message is queued for output and sequence execution
continues immediately; if you do not take this message before the next NOTEcommandit will
be lost.
The total length of a NOTEcommand(from the first character to the semicolon) must be less
than 80 characters for the commandto be processed.
EXAMPLE:
NOTE reached point#l;
prints
"REACHED,POINT#1"<cr><lf>
NOTEThis is a test;
prints "THIS,IS,A,TEST"<cr><If>

A-2

{INDEX
A
ABORT
Aborting Waveforms
Action Commands
Action Keys
[ACTIVE]
ACTIVE FILES
Addressing
Amplitude
ARBITRARY
Arbitrary Waveforms
ARM
Arm Modes
Armed LED
B
[BACK]
Batteries
Battery Low LED
Binary Transfer
BLOCKSIZE
Block Format 0
Block Format 9
Block Format L
Blocks
Burst
C
C1 AMP
C1 PHASE>
C2 REL PH>
CALIBRATE
CH1 AMPLITUDE
CH I~_DIGITAL_WORD
CH1 D INVERT
CH1 LOAD COMP
CH 1-OFFSI~T
CH 1-OUTPUT
CH I_ZERO_REF
CH2_AMPLITUDE
CH2_DIGITAL
WORD
CH2 INVERT
CH2 LOAD COMP
CH2-OFFSI~T
CH2-OUTPUT
CH2 ZERO REF
[CHAN 1]

3-29,5-34
4-44
5-15
4-8
4-45
5-96
5-I
2-5, 3-13
5-35
4-42
5-36
4-37
2-9

3-30,
3-6, 3-7,
3-6, 3-7,
3-15,

4-6
2-11
2-9
3-8
4-48
5-18
5-18
5-19
5-18
3-18
4-30
4-25
4-25
5-37
5-44
5-45
5-46
5-47
5-48
5-49
5-50
5-44
5-45
5-46
5-47
5-48
5-49
5-50
4-5

4-5
[CHAN 2]
5-16
Channel Parameter Commands
Channel Parameter Settings
3-12
5-38
CLEAR
4-5
[CLOCK]
2-12
CLOCK IN EXT
2-12
CLOCK IN REF
4-33
CLOCK LEVEL
CLOCK OUT 1
2-12
2-12
CLOCK OUT 2
4-33
CLOCK PERIOD
4-33
CLOCK RATE
4-33
CLOCK SRC
5-52
CLOCK LEVEL
5-56
CLOCK PERIOD
5-54
CLOCK RATE
CLOCK-REFERENCE
5-57
5-55
CLOCK SLOPE
5-51
CLOCK SOURCE
Clearing Local Lock Out
5-5
4-48
[COMM]
5-104
COMM BLOCKSIZE
5-105
COMM FORMAT
5-106
COMM_HEADER
6-6
COMM_PROMPT
6-4
COMM RS CONF
6-7
COMM RS SRQ
6-I
COMM SOURCE
Command Format
5-3
5-3
Command Parameters
5-17
Communication Commands
6-i
Configuring RS-232C
3-14, 3-18
Continuous
3-12
Control Settings
D
DC
DCAttribute
DC>
DC MODE
DCT VOLTS
(DC 1-) (DC2)
DELAY MODE <F0>
DELAY>
DELAY MODE
DELETI~
[DELETE]

5-93
4-28
4-24
5-94
5-95
5-95
4-38
4-28
5-58
5-24
4-18

INDEX
Delay Capabilities
delimiter
Delimiters
Device Clear Message
device-dependent messages
DIG WORD
DIRECTORY
Display Keys
Display Symbols
Dual Waveform File

4-37
5-2
5-4
5-5
5-6
4-31
5-99
4-6
4-12
5-22

E
EASYWAVE Software
END
[ENTER]
Entry Changes
environmental limits
EOI
EXIST
Executing of Sequence File
Executing Setup File
Executing Waveform Files
Executing Waveforms
External Clock Reference
External Clock Source
External Triggering

2-I
5-25
4-7, 4-43
4-17
3-I
5-4
5-98
5-22
5-20
5-23
4-44
3-28
3-28
3-27

F
[F] KEYS
File Conventions
File Handling Commands
file message
File Structures
[FUNC]
FUNCTION

4-6
3-4
5-15
5-2
5-18
4-5
5-97

G
Gate
Gated

[GO]

GO
Go To Local (GTL)
GPIB
GPIB Address Configuration
GPIB Address Selection

3-15
3-18
4-8
3-29,5-39
5-5
5-I
2-11
3-I

GPIB COMMAND SUMMARY
GPIB FMT
Group- Execute Trigger
message (GET)
H
HEADER
HEX ASCII Transfer
I
IDENTIFY
Information
INVERT
Inverting

Keys

L
LEARN SETUP
LeCroy 9112 Command Set
LINK
[LINK]
Linking,
[LOAD]
LOAD
LOAD CMP
Load
Loading
[LOCAL] key
Local LED
Local Lock Out (LLO)
Local Mode
Lockout
M
MARKER I DELAY
MASK
MAV(message available)
Main Menu Keys
Main Status Byte (STB 1)
Manual Trigger
MEMORY
Message Terminator
Message Unit Separators
N
NEXT
Numeric Units Keypad

5-110
4-48
5-5
4-48
3-8
5-101
4-9
4-30
3-27

5-26
5-15
5-27, 5-53
4-8, 4-43
4-20
4-8, 4-42
5-29
4-31
3-9
4-20
4-3
2-9
5-5
5-1
4-3
5-59
5-7, 5-107
5-7
4-5
5-7
2-9
5-102
5-2
5-2
5-40
4-7

INDEX
O
OFFSET
Offset
OPTIMIZE>
OUTPUT
Output Filter
P
[PAGE]
Parameter/Delta
Submenus
PERIOD>
Power
programming commands
PULSE
PULSE>
(PULSE), 4-27
PULSE_DELAY
PULSE_OPTIMIZE
PULSE_PERIOD
PULSE - WIDTH
Q
Queries
Query Type Commands
R
RAM disk
RAMP
RAMP>
RAMP_MODE
RAMP_PERIOD
RAMP_PHASE
RAMP RELATIVE - PHASE
Ramp Attribute
RECALL
Recurrent
Remote Enable
Remote Mode
RS-232 Commands
RS-232 Configuration
RS-232 Interface
RS232 FMT
rules o~ commandformat,
S
SELFTEST
SEQUENCE
SETUP

4-30
2-5, 3-13
4-28
4-30
2-3, 2-14
4-6
4-13
4-28
2-9
5-15
5-88
4-24
5-91
5-92
5-,90
5-89
5-6
5-17
2-4
5-83
4-24
5-84
5-85
5-86
5-87
4-27
5-30
3-15, 3-19
5-5
5-1
6-2
2-11
6-1
4-48
5-4
5-41
5-31
5-32

Secondary Status Bytes
Selected Device Clear (SDC)
Selecting and Arbitrary Waveform
Self-Test
sequence file
sequence files
Sequence File
Serial Poll Enable (SPE)
Serial Poll Status Byte
Service
Service Request (SRQ)
setup file
Setup file
[SHIFT ABORT]
[SHIFT ACTIVE]
[SHIFT COMM]
[SHIFT DELETE]
[SHIFT NEXT]
[SHIFT SEQ]
[SHIFT SETUP]
[SHIFT STB]
[SHIFT TGR]
[STATUS]
SINE
SINE>
SINE CH1 PHASE
SINE-CH2-PHASE
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STANDARD
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TRIGGER MODE
Trigger Commands
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U
Unpacking and Inspection
Using RS-232
V
VIEW
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Voltage Selection
W
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