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Safety Summary

The following safety precautions apply to both operating and maintenance personnel and must be
observed during all phases of operation, service, and repair of this instrument. Before applying power,
follow the installation instructions and become familiar with the operating instructions for this
instrument.

Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacture, and intended use of the instrument. B&K PRECISION
assumes no liability for a customer’s failure to comply with these requirements.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. This instrument is grounded through the ground conductor of the supplied, three-conductor ac
power cable. The power cable must be plugged into an approved three-conductor electrical outlet. Do
not alter the ground connection. Without the protective ground connection, all accessible conductive
parts (including control knobs) can render an electric shock. The power jack and mating plug of the
power cable meet IEC safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical
instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Instrument covers must not be removed by operating personnel. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Disconnect the power cord before
removing the instrument covers and replacing components. Under certain conditions, even with the
power cable removed, dangerous voltages may exist. To avoid injuries, always disconnect power and
discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt any internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY THE INSTRUMENT

Do not install substitute parts or perform any unauthorized modifications to this instrument. Return the
instrument to B&K Precision for service and repair to ensure that safety features are maintained.

WARNINGS AND CAUTIONS

WARNING and CAUTION statements, such as the following examples, denote a hazard and appear
throughout this manual. Follow all instructions contained in these statements.

A WARNING statement calls attention to an operating procedure, practice, or condition, which, if not
followed correctly, could result in injury or death to personnel.

A CAUTION statement calls attention to an operating procedure, practice, or condition, which, if not
followed correctly, could result in damage to or destruction of part or all of the product.

WARNING: Do not alter the ground connection. Without the protective ground connection, all
accessible conductive parts (including control knobs) can render an electric shock.
The power jack and mating plug of the power cable meet IEC safety standards.

WARNING: To avoid electrical shock hazard, disconnect power cord before removing covers.
I Refer servicing to qualified personnel.
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CAUTION:

CAUTION:

-

Before connecting the line cord to the AC mains, check the rear panel AC line
voltage indicator. Applying a line voltage other than the indicated voltage can
destroy the AC line fuses. For continued fire protection, replace fuses only with
those of the specified voltage and current ratings.

This product uses components which can be damaged by electro-static discharge
(ESD). To avoid damage, be sure to follow proper procedures for handling, storing
and transporting parts and subassemblies which contain ESD-sensitive
components.

Compliance Statements

Disposal of Old Electrical & Electronic Equipment (Applicable in the European
Union and other European countries with separate collection systems)

This product is subject to Directive 2002/96/EC of the
European

Parliament and the Council of the European Union on waste
electrical and electronic equipment (WEEE) , and in
jurisdictions

adopting that Directive, is marked as being put on the market
after August 13, 2005, and should not be disposed of as
unsorted

municipal waste. Please utilize your local WEEE collection
facilities in the disposition of this product and otherwise
observe all applicable requirements.

Safety Symbols

@ Connect to safety earth ground using the wire recommended in the user manual.

instructions located in the manual.

é This symbol on an instrument indicates that the user should refer to the operating

A Electrical Shock hazard.
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PULSE FUNCTIONS

Single

One pulse at each selected period up to 50 MHz repetition rate

Double

One pair of pulses at each period up to 25 MHz repetition rate. Both pulses
have the same selected width; the position of the second pulse set by the
delay control.

TRANSITION TIMES

Range

<6 ns to 100 ms variable. Leading and trailing edges settable separately
and limited to 20:1 ratio between settings into one of the following ranges:
5ns-100 ns; 50 ns-1.0 us; 500 ns-10 us; 5.0 us-100 us; 50 us-1.0 ms; 500
us-10 ms, 5 ms — 100 ms

Resolution

3 digits limited to 10 ps

Accuracy

+(5% of setting +2ns)

Linearity

<5% deviation from a straight line between 10% and 90% points, for
transitions > 50 ns

INTERNAL TRIGGER

Range

100 nsto 100 s

Resolution

4 digits limited to 100 ns

Accuracy

+0.01%

INPUT AND OUTPUT

TRIGGER Sensitivity

200 mVp-p minimum

INPUT Minimum Width

10 ns

Maximum Rate

50 MHz

Input Impedance

10 kQ

Input Protection

+15V DC plus peak AC

Range

Selectable from -10 V to +10 V

Resolution

3 digits limited to 10 mV

Slope Selection

Positive or Negative

SYNC OUTPUT

A TTL level pulse at the programmed period. Output impedance is 50 Q,
protected against short circuit and up to £15 V accidental input. The high
level is >2 V into 50 ohms and with 3.5 ns typical transition times.

GPIB PROGRAMMING

Interface

GPIB and RS-232, IEEE-488.2 and SCPI compatible

GPIB Function Codes

SH1, AH1, T6, L4, SR1, RL1, PPO, DC1,DT1, CO, E2

GENERAL

Memory

Non volatile, stores up to 99 complete panel settings. Last user setup also
retained at power down

Power Requirements

100-240 V, +10%, 48-66 Hz, 50 VA maximum

Dimensions WxHxD

8.4 x 11.8 x 3.5 inches (213 x 300 x 88 mm)

Net Weight

Approx. 3 kg

EMC

Conforms to EN55011 class B for radiated and conducted emissions

Electrical Discharge Immunity

Conforms to EN55082

Safety Specifications

Conforms to EN61010, CE Approved

Operating Temperature

32°Fto 122 °F (0 °Cto 50 °C)

Storage Temperature

-4 ° F to 140 °F (-20 °C to 60 °C)

Humidity

90% RH at 32 °F to 86 °F (0 °C to 30 °C)
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2.8.1 Maintaining Pulse Fidelity

Due to the extremely fast pulse rise times obtained from the instrument, special consideration must be given to
preserve pulse fidelity. Even at low repetition rates, high frequency components are present in the output waveform.
Use high quality coaxial cables, attenuators and terminations.

Note: RG 58 type coaxial cable and typical BNC connectors exhibit impedance tolerances which may cause visible
reflections. For maximum fidelity, use short, high quality, 50 Q coaxial cables.

When signal comparison measurements or time difference determinations are made, the two signals from the test
device should travel through coaxial cables with identical loss and time delay characteristics.
When making connections that are not in a 50 Q environment, keep all lead lengths short, 1/4 inch or less.

2.8.2 Impedance Matching

A mismatch, or different impedance in a transmission line, generates a reflection back along the line to the source.
The amplitude and polarity of the reflection are determined by the load impedance in relation to the characteristic
impedance of the cable. If the load impedance is higher than the characteristic impedance of the line, the reflection
will be of the same polarity as the applied signal. If it is lower, the reflection will be of opposite polarity. These
reflections add or subtract from the amplitude of the incident pulse causing distortion and irregular pulse shapes.

> E., R, E. z,
! © > — A —~——
(LOW) (HIGH)
Rl
Z, < Z,

Impedance-matching network that provides minimum attenuation
A simple resistive minimum attenuation impedance matching network that can be used to match the instrument

output into relatively low impedance is shown in the above figure. To match impedance with the illustrated network,
the following conditions must exist:

(R1+Z2R2 _,
R1+2Z2+R2

and

N R1+Z1R2
Z1+R2

R1

Therefore:
11
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R1R2=21Z72,and R1 Z1 = R2 (Z2-Z1)

or

R1=./Z2(Z2- Z1)

and

Z2
Z22-71

R2=27

For example: to match a 50Q2 system to a 125Q system, Z1 equals 50Q2 and Z2 equals 125Q

Therefore:

R1=,/125(125— 50) = 96.8

and

R2 =50 1 =646Q
125-50

Although the illustrated network provides minimum attenuation, for a purely resistive impedance-matching device,
the attenuation as seen from one end does not equal that seen from the other end. A signal (E1) applied from the
lower impedance source, encounters a voltage attenuation (A1) which is greater than 1 and less than 2, as follows:

_El1 RL

Al=——=—=
E2 Z2

+1

A signal (E2) applied from the higher impedance source (Z2) encounters a greater voltage attenuation (A2), which is
greater than 1 and less than 2 (Z2/Z1):

,_E2_Rl RI

=—=—+_—+1
El R2 71

In the example of matching 50Q2 to 125Q2,

%68
125

Al +1=177

and

_ %8 + 968 +1=443

A2=—+
646 50 12
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Model 4033 @

—

WARNING /.

TO AVDID ELECTRIC SHOCK ,
DISCONMECT POWER CORD BEFDRE
OPENING THE CASE. REFER SERVICING
T0 THAINED FERSONNEL ONLY
FOR CONTINUED FIRE PROTECTION

USE SPECIFIED LINE FUSE ONLY.

~100V-230V, 47-63Hx
THIG IN CTALIN T1A 250V, S0VA Max

Model 4034

SYNC n THIG IN

CHANNEL 1 S \WARNING: REFER SERVICING TO -ADO0V- 240V, 47-63H:
TRIG IN THAINED PERSONNEL DNLY TIA 250V, S0VA Max

.

RS 2%

Figure 3.3 - Back Panel View

1. Options 50 Q - Reserved for future use.
2. Options TTL - Reserved for future use.
3. Trig In - Use this connector to apply an external trigger or gate signal, depending on the waveform

generator setting, to the generator. Maximum input is £ 15 V.
4, CTRLIN - Notused

5. GPIB Interface - Use to interface with a computer via GPIB for remote communication.

18
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TTL

. CMOS

. USER

= HIPRED | LOPRED
o OUTPUT LIMITS

. LIM OF
= LIMON
. HILIM
. LOLIM
. PREV
- PULSE
o RISE
o FALL
o EQUAL
o NORM |COMPL
- MODE
o CONT
o TRIG
. MAN (Manual Trigger)
. INT (Internal Trigger Rate)
. EXT (External Trigger)
. PREV
o GATE
] MAN (Manual Gate Trigger)
L] INT (Internal Gate Trigger Rate)
] EXT (External Gate Trigger)
. PREV
o BURST
L] MAN (Manual Burst)
L] INT (Internal Burst Rate)
L] EXT (Burst External)
L] NBRST (Number of Bursts)
. PREV
o EXTWID
- SETUPS
0o RECALL
o STORE
o CLEARALL
- UTIL

o GPIB (ACTIVE) (GPIB Address)
o RS232 (ACTIVE) (Baudrate)
o
o

INTEN

POWER (Power On Setup)

3.6.1 PARAMETER Menu

This key selects and displays the waveform frequency, amplitude, offset and external reference and allows changing the

parameter data.

F1: PERIOD/FREQ

COMT

E=gENY 10,0000 ps

DUTY:30.0 % DEL:0.0000 PS5

Y'IOTH |DELAY
ouTY!

kit

Frequency Menu

- Selects and displays the period or the pulse frequency. Change the values using the
cursor keys, rotary knob or numerical keys. If a certain setting can't produce the

waveform at the desired parameters, the generator displays an error message. While the

20
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F2: WIDTH/DUTY

F3: DELAY

F4: INDEP/CH1

F5: SINGLE/DOUBLE

pulse mode is set to external width on, the value of the period may be changed but the
value is not displayed, since the actual value of the period is set by the external pulse

- Selects and displays the pulse width and duty cycle. The minimum value of the width
is 10ns, with the maximum value dependent on the values of the period, delay and
transition times. The Duty Cycle is defined as the ratio of the pulse width to the pulse
period. Changing the duty cycle will therefore change the width accordingly. The duty
cycle has both a value and a state (on or off). On Power On the duty cycle is off. This
means that the width is determined by the width parameter only. The duty cycle is set to
ON by entering a value. The value may then be changed using the rotary encoder or the
numeric keys. When the duty cycle is on, changing the period will cause a change in the
width such that the duty cycle is kept constant. The duty cycle is set to OFF by
changing the width value. The instrument will store the last value of the duty cycle, and
set the duty cycle to this value when it is next set to ON. The duty cycle has an absolute
range of 1 % to 99 %, but the actual value is limited by the values of the period, delay
and transition times.

- This parameter is used in two instances. The first is to set the delay of the pulse in the
single pulse mode. The delay governs the time from the SYNC signal to the start of the
pulse. The second instance is the double pulse mode. Here the delay governs the time
from the SYNC pulse to the beginning of the second pulse. The minimum and
maximum values of the delay are dependent on the values of the period, width and
leading and trailing edge times. The delay range is 0 to 9.80000 s.

COmMT

FERIOD: 10.0000 p5
WD 3.0000 H5 0.0000 H5

FERIOD[WIOTH m
FRED | DUTY

Delay Menu

- When channel 2 is selected using the CHAN button, this menu option will appear. By
default, it is selected in INDEP, which makes channel 2 an independent channel. If
CHL1 is selected, channel 2 and channel 1 will have matching clock and trigger. The
period and frequency will also be the same as channel 1. In this mode, all triggering
options will not be available in the MODE menu, as it will be dependent on channel 1
settings. Frequency and Period adjust options will also be disabled. Aside from these,
all other parameters are still adjustable.

- The unit can be set to generate either a SINGLE pulse or a DOUBLE pulse. In the
double pulse mode, the first pulse is generated without delay from the start and the
second pulse in generated after a delay, from the start of the period, as determined by
the DELAY parameter. Thus, in order to generate a double pulse, the delay must first
be set, and then the double pulse may be set on. The double pulse mode state is toggled
using the F5 key. The minimum and maximum values of the delay are dependent on the
values of the period, width, delay and transition parameters.

21
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COnT

3.6.2 OUTPUT Menu

The Output menu enables the pulse high and low levels to be set. The levels are limited by four factors:

- The absolute limits are £10 V.
- The high level must be greater than the low level.
- The pulse amplitude must be between 0.1 V and 10 V p-p, into 50 Q.

- The levels cannot exceed the limits as set in the OUTPUT LIMITS menu.

F1: HILVL

F2: LOLVL
F3: PREDEF

FERIOD: 10,0000 pS

WD 3.0000 Ha =.0000 K3

TR AT
Double Pulse

COnT

FERICC:

10.0000 pS5

HI-LWL: 5.00 % LO-LWL: 0,00 %

F]]!E! LOLLL

FREDEF]

QUTEUT

LIMITS

Output Menu
- Selects the pulse high level voltage.

- Selects the pulse low level voltage.

- Selects predefined pulse output levels. In addition to being able to set the levels to any
value within the limits, the user may also select one of four pre-defined levels:

CMOS: Low level (LOLVL) =0 V,High level (HILVL) =5V
TTL: Low level (LOLVL) =0.4V, High level (HILVL) =24V
ECL: Low level (LOLVL) =-1.8V, High level (HILVL) =-0.8 V

USER: User-defined levels, entered by using the USER menu (F5: HIPRED and
LOPRED) Press OUTPUT to exit USER menu.

COMT

FERIOC: 10,0000 RS

Fredef TTL

ECL CHOS | USER [HIFRED
LOPRED

Predefined Output Menu

22
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F5: OUTPUT LIMITS - Allows entering limits for the output levels to protect external devices connected to
the unit output.

COMT
FERIOD: 10,0000 p5
Hi-Limit 10.0 %

LIkl QR LOLIM | PREU

Output Limits Menu

F1: LIM OF — Turns off limit level protection
F2: LIM ON — Turns on limit level protection
F3: HILIM — Sets high limit for protection
F4: LOLIM - Sets low limit for proection
F5: PREV — Returns to previous menu level

3.6.3 PULSE Menu

COMT

FERIOD: 10.0000 pS5
EDGES 5.00 n5

RISE | FALL Eﬁm

Pulse Menu
F1: RISE - Selects the pulse Rise time (Leading edge).
F2: FALL - Selects the pulse Fall time (Trailing edge).
F3: EQUAL - Selects equal Rise (Leading edge) and Fall (Trailing edge) times.

F5: NORMAL/COMPL - Selects Normal or Complement pulse mode.

COnT

FERIOD: 100000 pS
EDGES 500 nS5

RISE | FaLL %Eﬂi

Complement Pulse Mode

23
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The transition time range is 5 ns to 100 ms, but the value is limited to a 20:1 ratio between the transition
times. In addition, both values must be within one of the following ranges:

5ns-100ns
50ns—1ps
500 ns — 10 ps
5 ps — 100 ps
50 ps—1ms
500 ps — 10 ms
5 ms—100 ms

The transition times are also limited by the values of the period, width and delay.

24
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3.6.4 MODE Menu

Selects the output trigger mode: CONT (Continuous), TRIG (Triggered), GATE (Gated), BRST (Burst) and
EXTWID (External pulse).

To select the output mode, press MODE, then press the function key that corresponds to the desired Mode menu
option, as shown:

COMT
FERIOD: 10.0000 pS

fdodde Cont

m TRIG | GATE | BURST [EXTYID

Mode Menu
F1: CONT - (Continuous) - Selects continuous output.

F2: TRIG - (Triggered) — Triggers one output cycle of the selected pulse for each trigger event.

F3: GATE - (Gated) - Triggers output cycles as long as the trigger source asserts the gate signal.

F4: BRST - (Burst) - Triggers output N output cycles for each trigger event, where N ranges from 2 to 999,999.

F5: EXTWID - In the external width (EXT WID) pulse mode, the pulse period and width are determined by the
externally applied signal. The pulse generator then applies transition and level parameters to this
signal in order to generate the pulse. The period, width and delay may be changed, but their change
has no effect on the pulse, and their values are not displayed. The trigger mode may not be changed
while the external width pulse mode is enabled.

EXTERMAL PULSE

COMT | TRIG | GATE| BURST

External Pulse

25
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After selecting the TRIG , GATE or BURST menu, the trigger source menu is available:

For TRIG and GATE mode:

TRIG

FERIOD: 10,0000 pS
Trig Level= 0.00 %W
W&AM | IMT | EAT FREU

Trigger Menu

F1: MAN - Selects manual as the trigger source. Pressing the MAN TRIG key generates the
trigger. In the Gate trigger mode, the pulse is generated as long as the key is being pressed.

F2: INT - Selects the internal trigger generator as the trigger source. Change the internal trigger
rate displayed with the rotary input knob or numerical keys. The rate has a range of 100 ns to
99.99 s, although the minimum value is limited by the value of the period in that the rate cannot be
less than the period.

TRIG

FERIOD: 10.0000 pS
Trigg Rate 10.00 mS

m EXT FREU

Internal Trigger

F3: EXT - Selects the external trigger signal as the trigger source. The trigger source is supplied
through the TRIG IN connector.

F4: LEVEL/SLOPE - Two parameters are related to external trigger source operation.
These are LEVEL and SLOPE. The Level determines at what voltage level the external
signal will be recognized as a trigger. At level less than this, no pulse will be generated.
The Slope determines whether the positive or negative edge of the trigger signal will
trigger the pulse. Use the rotary knob to toggle between the two selections.

For Burst Mode:

F1: MAN - Selects manual as the trigger source. Pressing the MAN TRIG key generates the
trigger. In the Gate trigger mode, the pulse is generated as long as the key is being pressed.

F2: INT - Selects the internal trigger generator as the trigger source. Change the internal trigger
rate displayed with the rotary input knob or numerical keys. The rate has a range of 100 ns to

26
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99.99 s, although the minimum value is limited by the value of the period in that the rate cannot be
less than the period.

F3: EXT - Selects the external trigger signal as the trigger source. The trigger source is supplied
through the TRIG IN connector.

F4: NBRST - Selects the number of burst cycles to burst. Set from 2 to 999,999 cycles.

F5: LEVEL/SLOPE - Two parameters are related to external trigger source operation. These are
LEVEL and SLOPE. The Level determines at what voltage level the external signal will be
recognized as a trigger. At level less than this, no pulse will be generated. The Slope determines
whether the positive or negative edge of the trigger signal will trigger the pulse. Use the rotary
knob to toggle between the two selections.

3.6.5 SETUPS Menu

The pulse generator can store the current front-panel settings and recall them into one of 99 storage buffers. When
you recall a setup, the pulse generator restores the front-panel settings to those that you stored in the selected
buffer. Because it is impossible to 100% guarantee against loss of stored data, you should maintain a record of the
data stored in memory so that you can manually restore such data, if necessary.

CONT

FERIOD: 10,0000 RS
Recall 0O Default Set

RECALYSTORE CLEAR
ALL

Setups Menu

F1: RECALL - Recalls a previously stored front-panel setup from the selected buffer. Change the
buffer number by using the rotary input knob. Valid storage buffer numbers are from 1
to 99.

Buffer 0 is the factory default setup; buffer 100 is the last front panel setup before
power-off.

F2: STORE - Stores the current front-panel setup to the specified storage buffer. Change the buffer
number by using the data keys or the rotary input knob. Valid storage buffer numbers
range from 1 to 99.

F4: CLEAR ALL - Clears all data on all memory settings, after a YES or NO selection message.
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COMT

FERIOD: 10.0000 p5
ARE »0U SURE ¢
MO YES FREU

3.6.6 UTILITY Menu

F1: GPIB

F2: RS232

F3: INTEN

COnT

FERIOD: 10,0000 pS
Intensity 10

RS232 FO'YWER

Utility Menu

-Selects the GPIB remote mode of operation. After selection the GPIB address can be set to any
value from 1 to 31 using the rotary knob. The value is kept in a nonvolatile memory and used at
power-on. The factory default address is 10. Setting the address to 31 puts the device in the off-
bus state (it will not respond to messages on the GPIB bus).

COMT

FERIOD: 10.0000 RS
GFIE Address =49

m R5252[ INTEM [FOYWER

GPIB Menu

-Selects the RS232 remote control mode. After selection, the baud rate can be selected as 1200,
2400, 9600, 19200, 38400, 57600 or 115K. Always the RS-232 uses 8 bit data, 1 stop bit and no

parity.

Note: If 115K baudrate speed is used, ensure that the RS232 cable is short and can support this
speed. Otherwise, there may be some instability and intermittent data transmission failure
between the interfacing computer and the instrument.

- Selects the intensity of the LCD display. Select a value using the rotary input knob. Valid
numeric values are from 1 to 31. The value is kept in the nonvolatile memory, after a 20 seconds
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TRIG OUTPUT

50%

< PERIOD >

<+DELAY > WIDTH

FASTEST TRANSITION
TIMES SELECTED

50% 50%

3" Corner

ACTUAL

"““DELAY
VARIABLE TRANSITION
TIMES SELECTED !

L 50%

1* Corner

Pulse Definitions — Width, Period, and Delay

TRIG OUTPUT

Y \

< PERIOD -

FASTEST TRANSITION
TIMES SELECTED

3" Corner

VARIABLE TRANSITION
TIMES SELECTED

1% Corner

Pulse Definitions — Period and delay — Double Pulse Mode
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This means it is not necessary to write the mnemonic into the Program Header: it is a default condition.
The 'SOURCE' mnemonic, for example, is optional. Not specifying it will cause the device to search
for the mnemonics in the Program Header under the Source Subsystem. For example, the period may
be set by the command:

:PULS:PER 1US

4.9.2.2 Program Message Header Separator
The Program Header Separator is used to separate the program header from the program data. It
consists of one or more white-space characters, denoted as <ws>. Typically, it is a space.

4.9.2.3 Program Message Data
The Program Data represent the values of the parameters being set, for example, the '1US' in the above
examples. Different forms of program data are accepted, depending on the command. The Program
Data types used in the pulse generator are as follows:

1. Character program data — This form of data is comprised of a mnemonic made up of lower - or
upper-case alpha characters. As with Program Header mnemonics, some Character Data
mnemonics have short and long forms. Only the short or the long form may be used.

2. Boolean data — Boolean data indicate that the parameter can take one of two states, ON or OFF.
The parameter may be character type ON or OFF or numeric. A numeric value is rounded to an
integer. A non-zero result is interpreted as 1 (ON), and a zero result as 0 (OFF). Queries return
the values O or 1.

3. NRf — This is a decimal numeric data type, where

NRL1 indicates an integer number,
NR2 indicates a fixed-point real number, and
NR3 indicates a floating-point real number.

All parameters that have associated units accept a suffix, which may be specified using upper -

or lower-case characters. When the suffix is not specified, the numeric value is accepted in the

default units, which are Hertz for frequency, Seconds for time, and Volts for voltage. To set the
period to 1 microsecond we can send one of the following commands:

‘PULS:PER 1E-6 or :PULS:PER 1000NS

The special forms of character data accepted as numbers as defined by SCPI are NOT accepted
by the pulse generator.

There are two types of Program Message Units: Command Message Units and Query Message
Units. A Query differs from a Command in that the Program Header is terminated with a
question mark ('?"). For example, the period might be queried with the following query:

‘PULS:PER?

Not all Program Message units have query forms, such as STATUS:PRESET, and some
Program Message Units might have only the query form, such as SYSTEM:VERSION?. The
pulse generator puts the response to the query into the output queue, from where it may be read
by the controller. The Status Byte MAYV bit is set to indicate to the controller that a response is
ready to be read.

4.9.3 SCPI Command Structure

SCPI commands are based on a hierarchical structure. This allows the same instrument-control

header to be used several times for different purposes, providing that the mnemonic occurs in a unique
position in the hierarchy. Each level in the hierarchy is defined as a node. Mnemonics in the different
levels are separated from each other by a colon (':"). The first Program Message Unit, or command, in a
Program Message is always referenced to the root node. Subsequent commands are referenced to the
same level as the previous command.
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is an 8-hit register whose bits correspond to those of the STB. The RQS bit in the STB is set when a bit
in the STB is set, and its corresponding bit in the service request enable register is set.

The service request enable register is set using the *SRE common command, and read using the *SRE?
common query.

4.10.3 Standard Event Status Register
The Standard Event Status Register (SESR) is defined by IEEE 488.2. It is implemented in the pulse
generator as a byte, whose bits have the following definitions:

Bit 0: Operation Complete (OPC). This bit is set in response to the *OPC common command
being executed.

Bit1: Request Control (RQC). Not implemented in the PG.

Bit 2: Query Error (QYE). This bit is set when either the controller is attempting to read data
from the device when none is available, or when data prepared for the controller to read
has been lost.

Bit 3: Device-Specific Error (DDE). This bit is set to indicate that a device operation did not
execute due to some device condition.

Bit 4: Execution Error (EXE). This bit is set when the device could not execute a command,
due to the command being outside of its capabilities. For example, a parameter being out
of range.

Bit5: Command Error (CME). This bit is set to indicate an error in the command syntax.
Bit 6: User Request (URQ). This bit is not used by the pulse generator.
Bit 7: Power On (PON). This bit is set when the device is powered on.

The SESR is queried using the *ESR? common query.

The SESR is paired with an enable register, the Standard Event Status Enable Register (SESER). This
register enables one or more events in the SESR to be reflected in the Status Byte ESB summary
message bit. The bits of the SESER correspond to those of the SESR. Setting a bit in the SESER
enables the corresponding event to set the ESB bit when it occurs. The SESER is set with the *ESE
common command and queried with the *ESE? command query.

4.10.4 The Error Queue
The error queue is used to store codes of errors detected in the device. It is implemented as a cyclic
buffer of length 10. When the error queue is not empty, bit EVQ in the Status Byte is set. The error
queue is read with either one of the following two queries:

:SYSTEM:ERROR?
:STATUS:QUEUE:NEXT?

The first error in the queue is returned, and the queue is advanced.

4.10.5 Error Codes
The negative error codes are defined by SCPI. Positive codes are specific to the PG. The error
message is returned in the following form:

<error number>,"<error description>"
A table of error numbers and their descriptions is presented here.
No error reported

0 Noerror
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4.10.5.1 Command Errors

A command error is in the range -199 to -100, and indicates that a syntax error was detected. This
includes the case of an unrecognized header. The occurrence of a command error causes the CME bit
(bit 5) of the Standard Event Status Register to be set.

Code
-100
-101
-102
-103
-104
-105
-108
-109
-110
-111
-112
-113
-114
-120
-121
-123
-124
-128
-131
-134
-138
-140
-141
-144
-148
-158
-168
-178

Description

Command Error

Invalid character

Syntax error

Invalid separator

Data type error

GET not allowed

Parameter not allowed — More parameters than allowed were received
Missing parameter — Fewer parameters than necessary were received
Command header error

Header separator error

Program mnemonic too long — The mnemonic must contain no less than 12 characters
Undefined header

Header suffix out of range

Numeric data error

Invalid character in number

Exponent too large — IEEE 488.2 specifies maximum of 32000

Too many digits — IEEE 488.2 specifies maximum of 255 digits in mantissa.
Numeric data not allowed — A different data type was expected

Invalid suffix

Suffix too long — A maximum of 12 characters are allowed in a suffix
Suffix not allowed

Character data error

Invalid character data — Incorrect character data were received

Character data too long — Character data may contain no more than 12 characters
Character data not allowed

String data not allowed

Block data not allowed

Expression data not allowed

4.10.5.2 Execution Errors
An execution error indicates that the device could not execute a syntactically correct command, either
since the data were out of the instrument's range, or due to a device condition. The EXE bit (bit 4) of
the Standard Event Status Register is set on occurrence of an execution error.

Code
-200
-201

-211

-221

Description
Execution error

Invalid while in local — An attempt was made to change an instrument setting while the
instrument was in the LOCAL state

Trigger ignored — The GET or *TRG common command was ignored due to the device
not being in the correct state to execute the trigger

Settings conflict — The parameter is out of range due to the current instrument state
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-222 Data out of range — The parameter exceeds the absolute limits

4.10.5.3 Device-Specific Errors
An error specific to the device occurred. The DDE bit (bit 3) of the Standard Event Status Register is
set.

Code Description
-315  Configuration memory lost — Device memory has been lost. Check the back-up battery
-330  Self-test failed

-350  Queue overflow — Error codes have been lost due to more than 10 errors being reported
without being read

4.10.5.4 Query Errors
A query error indicates that the output queue control has detected a problem. This could occur if either
an attempt was made to read data from the instrument if none was available, or when data were lost.
Data could be lost when a query causes data to be formatted for the controller to be read, and the
controller sends more commands without reading the data.

Code Description

-410  Query INTERRUPTED - Data were sent before the entire response of a previous query
was read

-420  Query UNTERMINATED - An attempt was made to read a response before the
complete program message meant to generate that response was sent

-430  Query DEADLOCKED - The input buffer and output queue are full, and the controller
is attempting to send more data. In this case the output queue and input buffers will be
cleared. Parsing will resume after the END message is detected

-440  Query UNTERMINATED after indefinite response — A query was received in the same
program message after a query requiring an indefinite response was formatted.
Essentially this means that the *IDN? common query and the :ARB:DATA? query
should not be followed by more query messages in the same program message

4.10.5.5 System Events
System events have positive valued codes. They are not defined by SCPI, but are specific to the pulse
generator.

Code Description
401 Power on
402 Operation complete — The *OPC command as been executed

Warnings

The execution of some commands might cause an undesirable instrument state. The commands are executed,
but a warning is issued. Sending the :STATus:PRESet command disables reporting of warnings. The
existence of these conditions causes a bit in the Status Questionable Condition register to be set.

For Model 4033

500 Trigger rate short
510 Output overload
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Command Type: Common Command
Syntax: *OPC
Examples: PULS:PER 1US;*OPC

The *OPC command (and the *OPC? query described below) find use mainly when commands having
relatively long execution times are executed, although all commands execute without any appreciable

delay.

4.11.3.2 *OPC? - Operation Complete Query

The operation complete query places an ASCII character 1 in the output queue on completion of the

selected device operation.

Command Type: Common Query

Syntax: *OPC?
Response: ASCII character 1
Example: PULS:PER 1US;*OPC?

4.11.3.3 *WAI - Wait-to-Continue Command

This command is intended for use with overlapped commands. No commands in the pulse generator are

overlapped, and so this command has no effect.
Command Type: Common Command
Syntax *WAI

4.11.4 Status and Event Commands

4.11.4.1 *CLS - Clear Status
The clear status command clears the SESR and Error Queue status data structures.

COMMAND TYPE: Common Command
Syntax:: *CLS

4.11.4.2 *ESE - Standard Event Status Enable
This command is used to set the value of the Standard Event Status Enable Register.

COMMAND TYPE:  Common Command or Query
COMMON COMMAND

Syntax: *ESE<ws><NRf>
Arguments:

Type: NRf

Range: 0 to 255. Non integer arguments are rounded before execution.
Examples: *ESE 48 (Enables the CME and EXE bits)

*ESE 255 (Enables all standard events)
QUERY

Syntax: *ESE?
Response: <NR1>

46


https://www.manualsplus.com/

4.11.4.3 *ESR? - Standard Event Status Register Query
This query is used to read the value of the Standard Event Status Register. Reading the register clears
it.
COMMAND TYPE:  Common Command or Query
Syntax: *ESR?
Response: <NR1>

4.11.4.4 *PSC - Power-On Status Clear Command
This command is used to control the automatic power-on clearing of certain status functions.

COMMAND TYPE:  Common Command or Query
COMMON COMMAND

Syntax : *PSC<ws><Boolean>
Arguments:
Type: Boolean

Examples: *PSC ON or *PSC 1

*PSC OFF or *PSC 0
QUERY

Syntax: *PSC?

Response: ASCII 0 for OFF
ASCII 1 for ON

When set to ON (1), the Service Request Enable Register and the Standard Event Status Enable
Register are cleared on power-on.

4.11.4.5 *SRE - Service Request Enable Command
This command sets the Service Request Enable Register bits.

COMMAND TYPE: Common Command or Query
COMMON COMMAND

Syntax: *SRE<ws><NRf>
Arguments:
Type: NRf
Range: 0 to 255. Non integer arguments are rounded before execution.
The value of bit 6 is ignored, and is set always to zero.
Examples: *SRE 48 (Enables reporting of ESB and MAYV events)
QUERY
Syntax: *SRE?
Response: <NR1>

f) STB? - Status byte query
This query is used to read the value of the Status Byte.
COMMAND TYPE: Common Query

Syntax : *STB?
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4.12.1 SOURce Subsystem

The Source Subsystem controls the frequency, voltage and pulse characteristics. The command
structure is as follows:

:SOURce
:FREQuency
[:CW/|FIXed] <NRf>
‘VOLTage
[:LEVel]

[:IMMediate]
HIGH <NRf>
LOW <NRf>
PREDefined TTL|ICMOS|ECL|USER
PHIGh <NRf>
PLOW <NRf>
:LIMit
HIGH <NRf>
LOW <NRf>
:PULSe
:PERiod <NRf>
‘WIDTh <NRf>
:DELay <NRf>
:DCYCle <NRf>
:HOLD WIDTh|DCYCle
:EWIDth <Boolean>
:DOUBIe
[:STATe] <Boolean>
:DELay <NRf>
:TRANSsition
[:LEADing] <NRf>
:TRAIling <NRf>
:AUTO <Boolean>|ONCE

:POLarity NORMal|COMPIlement|INVerted
:COUP

MODEL 4034 ONLY:

To control channel 2, change the subsystem from :SOUR to :SOUR2. For example, to check
pulse period of channel 2, send the command :SOUR2:PULS:PER?

4.12.1.1 Frequency
The frequency command controls the frequency of the pulse in the continuous trigger mode. It is the
inverse of the period.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:FREQuency[:CW/|FIXed]<ws><frequency>[units]
Arguments:

Type: NRf
Units: MHz, kHz, Hz (default)
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Range: 0.1Hz to 50MHz
Rounding:  To the resolution of the range.
Examples: :FREQ 5KHZ

:FREQ 5E3
QUERY
Syntax: [:SOURCce]:FREQuency[:CW/|:FIXed]?
Examples: :FREQ?
Response: NR3

CONSIDERATIONS: FIXed is an alias for CW.

4.12.1.2 High Voltage Level

This command is used to set the high level of the pulse.
COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURce]:VOLTage[:LEVel][:IMMediate]:HIGH<ws><high level>[units]
Arguments:
Type: NRf
Units: MV, V (default)
Range: -9.5V to +10V
Rounding: To 10mV
Examples: VOLT:HIGH 4V
QUERY
Syntax: [:SOURCce]:VOLTage[:LEVel][:IMMediate]:HIGH?
Examples: :VOLT:HIGH?
Response: NRf

CONSIDERATIONS:
1) The high level must be greater than the low level.
2) The difference between the levels must conform to 0.5V < difference < 10V

3) The high level may not exceed the high limit.

4.12.1.3 Low Voltage Level
This command is used to set the low level of the pulse.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURce]:VOLTage[:LEVel][:IMMediate]: LOW<ws><low level>[units]
Arguments:
Type: NRf
Units: MV, V (default)
Range: -10V to +9.5V
Rounding: To 10mV
Examples: :VOLT:LOW 4V
QUERY
Syntax: [:SOURCce]:VOLTage:[:LEVel][:IMMediate]:LOW?
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Examples: :VOLT:LOW?
Response: NRf

CONSIDERATIONS:
1) The high level must be greater than the low level.
2) The difference between the levels must conform to 0.5V < difference < 10V

3) The low level may not be less than the low limit.

4.12.1.4 Predefined High Voltage Level
This command is used to set the predefined high level of the pulse. The pulse will be set when the
predefined USER levels are invoked to this high level.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:VOLTage[:LEVel][:IMMediate]:PHIGH<ws>
<predef high level>[units]
Arguments:
Type: NRf
Units: MV, V (default)
Range: -9.5V to +10V
Rounding: To 10mV
Example:  :VOLT:PHIGH 4V
QUERY
Syntax: [:SOURCce]:VOLTage[:LEVel][:IMMediate]:PHIGH?
Example: :VOLT:PHIGH?
Response: NRf

4.12.1.5 Predefined Low Voltage Level
This command is used to set the predefined low level of the pulse. The pulse will be set when the
predefined USER levels are invoked to this low level.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:VOLTage[:LEVel][:IMMediate]:PLOW<ws>
<predef low level>[units]
Arguments:
Type: NRf
Units: MV, V (default)
Range: -10V to +9.5V
Rounding: To 10mV
Examples: :VOLT:PLOW 4V
QUERY
Syntax: [:SOURCce]:VOLTage[:LEVel][:IMMediate]:PLOW?
Examples: :VOLT:PLOW?

Response: NRf
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4.12.1.6 Predefined Voltage Levels
This command is used to set the pulse voltage levels to predefined values. Four predefined values are
available as follows:

CMOS: High level 5V; Low level 0V

TTL: High level 2.4V; Low level 0.4V

ECL: High level -0.8V; Low level -1.8V

USER: User-defined levels, as set using the PHIGH and PLOW commands

COMMAND TYPE:  Setting only

SETTING
Syntax: [:SOURce]:VOLTage[:LEVel][:IMMediate]:PREDefined<ws><option>
Arguments:
Type: Character
Options: CMOS, TTL, ECL, USER
Examples: :VOLT:PRED ECL

4.12.1.7 High Voltage Limit
This command is used to set the high limit of the pulse.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:VOLTage:LIMit:HIGH<ws><high limit>[units]
Arguments:
Type: NRf
Units: MV, V (default)
Range: -9.5V to +10V
Rounding: To 10mV
Examples: :VOLT:LIM:HIGH 4V
QUERY
Syntax: [:SOURCce]:VOLTage:LIMit:HIGH?
Examples: :VOLT:LIM:HIGH?
Response: NRf

CONSIDERATIONS:

The high limit cannot be set to less than the high level.

4.12.1.8 Low Voltage Limit
This command is used to set the low limit of the pulse.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:VOLTage:LIMit:LOW<ws><low limit>[units]
Arguments:
Type: NRf
Units: MV, V (default)
Range: =10V to +9.5V

Rounding: To 10mV
Examples: VOLT:LIM:LOW 4V
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QUERY

Syntax: [:SOURCce]:VOLTage:LIMit:LOW?
Examples: ‘VOLT:LIM:LOW?
Response: NRf

CONSIDERATIONS:

The low limit cannot be set greater than the low level.

4.12.1.9 Pulse Period
This command is used to set or query the period of the pulse.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:PULSe:PERiod<ws><period>[units]
Arguments:
Type: NRf
Units: S (seconds), MS (milliseconds), US (microseconds), NS nanoseconds
Range: 20NS to 10S
Rounding:  To current resolution
Examples: :PULS:PER 1US
:PULS:PER 400E-6
QUERY
Syntax: [:SOURCce]:PULSe:PERiod?
Examples: :PULS:PER?
Response: NRf

CONSIDERATIONS:

The allowed range of the period will be determined by the values of the width, delay, and
transition times.

4.12.1.10 Pulse Width
This command is used to set or query the value of the pulse width. If the duty cycle is ON when the
width command is sent, it is then set to OFF, and changes in the period will no longer affect the width.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:PULSe:WIDTh<ws><width>[units]
Arguments:
Type: NRf
Units: S (seconds), MS (milliseconds), US (microseconds), NS nanoseconds
Range: 10NS to 9.89999S
Rounding:  To current resolution
Examples: :PULS:WIDT 25NS
:PULS:WIDT 200E-9
QUERY
Syntax: [:SOURCce]:PULSe:WIDTh?
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Examples: :PULS:WIDT?
Response: NRf
CONSIDERATIONS:

The allowed range of the width will be determined by the values of the period, delay, and
transition times.

4.12.1.11 Pulse Delay
This command is used to set the delay from the trigger signal to the start of the pulse in single pulse
mode. Although there exists a separate command for the double pulse delay, both commands affect the
same delay, and so this command will also determine the time between the two pulses in the double

pulse mode.
COMMAND TYPE:  Setting or Query
SETTING
Syntax: [:SOURCce]:PULSe:DELay<ws><delay>[units]
Arguments:
Type: NRf
Units: S (seconds), MS (milliseconds), US (microseconds), NS nanoseconds
Range: ONS to 9.80000S

Rounding:  To current resolution
Examples: :PULS:DELay 25NS
:PULS:DEL 200E-9

QUERY
Syntax: [:SOURce]:PULSe:DELay?
Examples: :PULS:DEL?
Response: NRf

CONSIDERATIONS:

The allowed range of the delay will be determined by the values of the period, width, and
transition times.

4.12.1.12 Pulse Duty Cycle
This command is used to set the duty cycle of the pulse. Once the duty cycle has been set it is
considered to be ON, and then changes in the period will automatically cause changes in the width,
such that the duty cycle is kept constant. The duty cycle is set OFF by either setting the pulse width, or
by the PULSE:HOLD WIDTH command. Querying the duty cycle when it is off will return the value

zero (0).
COMMAND TYPE:  Setting or Query
SETTING
Syntax: [:SOURCce]:PULSe:DCY Cle<ws><duty>[units]
Arguments:
Type: NRf
Units: None
Range: 1% to 99%
Rounding: To00.1%
Examples: :PULS:DCYC 25
QUERY
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Syntax: [:SOURCce]:PULSe:DCYCle?
Examples: :PULS:DCYC?

4.12.1.13 Pulse Hold
This command is used to determine whether the width or the duty cycle are to be held constant when
the period is changed. The duty cycle is termed to be ON when changes in the period cause changes in
the width, such that the duty cycle remains constant. This state is achieved by specifying the DCYCle
parameter in the HOLD command. The duty cycle is set OFF by specifying the WIDTH parameter, and
then changes in the period will not affect the width. When setting the duty cycle OFF, the last value is
remembered, which is the value the duty cycle takes when it is next set ON.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:PULSe:HOLD<ws><option>
Arguments:
Type: Character
Options: WIDTh, DCYCle
Examples: :PULS:HOLD WIDTh
:PULS:HOLD DCYC
QUERY
Syntax: [:SOURCce]:PULSe:HOLD?
Examples: :PULS:HOLD?
Response: WIDT | DCYC

4.12.1.14 External Width
This command is used to enable or disable the external width function. When enabled (ON), this
function causes an externally applied pulse to be generated with the same width, but with transition
times and output levels as specified by the instrument. When the external width is enabled, the pulse
parameter period, width, delay and duty cycle may not be specified. Doing so will cause error 221 to be
returned. Also, the double pulse mode may not be enabled while the external width is enabled.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:PULSe:EWIDth<ws><Boolean>
Arguments:
Type: Boolean
Examples: :PULS:EWID ON
:PULS:EWID OFF
QUERY
Syntax: [:SOURCce]:PULSe:EWIDth?
Examples: :PULS:EWID?
Response: 0|1

4.12.1.15 Double Pulse State
This command is used to enable or disable the double pulse mode. In this mode, two pulses are
generated per period. The first pulse is generated at the time of the signal trigger, and the second pulse
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is generated after a programmable delay. This delay is set by either the :PULSE:DELAY or the
:PULSE:DOUBLE:DELAY command.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURce]:PULSe:DOUBIe[:STATe]<ws><Boolean>
Arguments:
Type: Boolean
Examples: :PULS:DOUB ON
:PULS:DOUB:STAT OFF
QUERY
Syntax: [:SOURCce]:PULSe:DOUBIe[STATEe]?
Examples: :PULS:DOUB?
Response: 0|1

4.12.1.16 Double Pulse Delay
This command is used to set the delay of the second pulse, from the time of the trigger, in the double
pulse mode. It has exactly the same effect as the :PULSE:DELAY command, and is included in the
command set for compatibility purposes.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:PULSe:DOUBIe:DELay<ws><delay>[units]
Arguments:
Type: NRf
Units: S (seconds), MS (milliseconds), US (microseconds), NS nanoseconds
Range: ONS to 9.80000S
Rounding:  To current resolution
Examples: :PULS:DOUB:DELay 150NS
QUERY
Syntax: [:SOURce]:PULSe:DOUBIe:DELay?
Examples: :PULS:DOUB:DEL?
Response: NRf

CONSIDERATIONS:

The allowed range of the delay will be determined by the values of the period, width, and
transition times.

4.12.1.17 Leading Edge Time
This command is used to set the value of the leading edge time. If the edge-tracking feature is ON,
changing the leading edge will cause the same change in the trailing edge.

COMMAND TYPE:  Setting or Query
SETTING
Syntax: [:SOURCce]:PULSe:TRANsition[:LEADing]<ws><lead time>[units]

Arguments:
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Type: NRf
Units: S (seconds), MS (milliseconds), US (microseconds), NS nanoseconds
Range: 5NS to 10MS
Rounding:  To current resolution
Examples: :PULS:TRAN:LEAD 50NS
:PULS:TRAN 85NS

QUERY
Syntax: [:SOURce]:PULSe:TRANSsition[:LEADIng]?
Examples: :PULS:TRAN:LEAD?
Response: NRf

CONSIDERATIONS:

The allowed value of the leading edge time is limited by the values of the period, width and
delay. In addition, the ratio between the transition times is limited to a maximum of 20:1, and
both transition times must be in one of the following ranges:

5ns to 100ns
50ns to 1 us
500ns to 10us
5us to 100us
50us to 1ms
500us to 10ms

4.12.1.18 Trailing Edge Time

This command is used to set the value of the trailing edge time. If the edge-tracking feature is ON,
changing the trailing edge will cause the same change in the leading edge.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:PULSe:TRANsition[: TRAIling]<ws><trail time>[units]
Arguments:
Type: NRf
Units: S (seconds), MS (milliseconds), US (microseconds), NS nanoseconds
Range: 5NS to 10MS
Rounding:  To current resolution
Examples: :PULS:TRAN:TRA 50NS
:PULS:TRAN:TRAIling 85NS
QUERY
Syntax: [:SOURce]:PULSe:TRANSsition[: TRAiling]?
Examples: ‘PULS:TRAN:TRA?
Response: NRf

CONSIDERATIONS:

The allowed value of the trailing edge time is limited by the values of the period, width and
delay. In addition, the ratio between the transition times is limited to a maximum of 20:1, and
both transition times must be in one of the following ranges:

5ns to 100ns
50nsto 1 us
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500ns to 10us
5us to 100us
50us to 1ms
500us to 10ms

4.12.1.19 Pulse Polarity

This command is used to control the polarity of the pulse, which may be normal or complemented. The
COMPement and INVerted parameters are aliases: either may be used.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:SOURCce]:PULSe:POLarity<ws><Option>
Arguments:
Type: Character
Options: NORMal — Normal polarity
COMPIlement — complemented
INVerted — complemented
Examples: :PULS:POL NORM
:PULS:POL INVerted
QUERY
Syntax: [:SOURce]:PULSe:POLarity?
Examples: :PULS:POL?
Response: NORM | COMP

4.12.1.20 Channel Dependency

This command is used to control the dependency of channel 2. It can select either for channel 2 to be
an independent channel, or set it to be dependent on channel 1. This means that channel 2 will have the
same clock and trigger, as well as same frequency and period as channel 1.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: :SOURce:COUP <Option>
Arguments:
Type: Character
Options: ON or 1- Dependent on channel 1
OFF or 0 — Independent
Examples: :SOUR:COUP 1
:SOUR:COUP OFF
QUERY
Syntax: :SOURce: COUP?
Examples: :SOUR:COUP?
Response: 1|0
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4.12.2 OUTPut Subsystem

The Output Subsystem controls characteristics of the source’s output. The OUTPut command controls
whether the output is ON or OFF.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: [:OUTPut]:STATe<ws><Boolean>
Arguments:
Type: Boolean
Examples: :OUTP:STAT ON
:OUTP OFF
QUERY
Syntax: :OUTPUt[:STATe]?
Response: 0|1
MODEL 4034 ONLY:

To control output of channel 2, change the subsystem from :OUTP to :OUTP2. For example, to
turn on output of channel, send command :OUTP2:STAT ON.

4.12.3 Trigger Subsystem
The Trigger Subsystem is used to control the waveform triggering. It is not all SCP1 compatible. The
command structure is as follows:

‘TRIGger

:MODE CONTinuous | TRIGger | GATE | BURSt
:BURSt <NRf>

:SOURce <MANual> | INTernal | EXTernal | BUS
:TIMer <NRf>

:LEVel <NRf>

:DELay <NRf>

:SLOPe POSitive | NEGative

MODEL 4034 ONLY:

To control the trigger mode of channel 2, change the subsystem from : TRIG to : TRIG2. For
example, to check trigger mode of channel 2, send the command : TRIG2:MODE?

4.12.3.1 Trigger Mode

This command is used to set the trigger mode. It is not a standard SCP1 command.
COMMAND TYPE:  Setting or Query

SETTING
Syntax: :TRIGger:MODE<ws><option>
Arguments:
Type: Character
Options: CONTinuous
TRIGger
GATE
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BURSt
Examples: :TRIG:MODE CONT
:TRIG:MODE BURS

QUERY
Syntax: :TRIGger:MODE?
Response: CONT | TRIG | GATE | BURS

4.12.3.2 Trigger Source
This command is used to select the trigger source, for use in the Trigger, Gate and Burst trigger modes.
COMMAND TYPE:  Setting or Query

SETTING
Syntax: :TRIGger:SOURce<ws><option>
Arguments:
Type: Character
Options: MANual — Front panel MAN key
BUS — GPIB trigger (GET or *TRG)
INTernal — Internal trigger
EXTernal — External trigger
Examples: :TRIG:SOUR BUS
:TRIG:SOUR INT
QUERY
Syntax: ‘TRIGger:SOURce?
Response: MAN | BUS | INT | EXT

4.12.3.3 Burst Count
Used to set the number of cycles to be output in the BURST mode. It is not a standard SCPI command.
COMMAND TYPE:  Setting or Query

SETTING
Syntax: :TRIGger:BURSt<ws><value>
Arguments:
Type: NRf
Range: 2 t0 999999
Rounding:  To integer value
Examples: :TRIG:BURS 100
QUERY
Syntax: :TRIGger:BURSt?
Response: NRf
Examples: :TRIG:BURSt?

4.12.3.4 Internal Trigger Rate
Sets the rate of the internal trigger.

COMMAND TYPE:  Setting or Query
SETTING

Syntax: :TRIGger: TIMer<ws><value>[units]
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Arguments:

Type:
Units:
Range:
Rounding:
Examples:
QUERY
Syntax:
Examples:
Response:

NRf

S (seconds), MS (milliseconds), US (microseconds), NS nanoseconds

100NS to 99.99S

To current resolution
:TRIG:TIM 10E-6
:TRIG:TIM 500US

‘TRIGger:TIMer?
‘TRIG:TIM?
NR3

4.12.3.5 External Trigger Level
Used to control the trigger level of the external trigger.

COMMAND TYPE:
SETTING
Syntax:
Arguments:

Type:
Units:
Range:
Rounding:
Examples:

QUERY
Syntax:
Examples:
Response:

4.12.3.6 Trigger Slope

Setting or Query

:TRIGger:LEVel<ws><trigger level>[units]

NRf

V, mV

-10V to +10V with 10mV resolution; OV allowed
10mV

‘TRIG:LEV 5.56

‘TRIGger:LEVel?
:TRIG:LEV?
NR3

This command is used to set the external trigger slope on which to trigger.

COMMAND TYPE:
SETTING
Syntax:
Arguments:

Type:
Options:

Examples:

QUERY
Syntax:
Examples:
Response:

Setting or Query

:TRIGger:SLOPe<ws><Options>

Character
POSitive
NEGative
‘TRIG:SLOP POS
:TRIG:SLOP NEG

‘TRIGger:SLOPe?
‘TRIG:SLOP?
POS | NEG
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4.12.4 Status Subsystem

This subsystem controls the SCPI-defined status reporting structures, which are the QUEStionable and
OPERAation status registers, and the error/event queue. The QUEStionable and OPERation status
registers are mandated by SCPI, and so are implemented, but are not used by the hardware. No status

is ever reported through them, and they are not detailed in this manual. The following shows the
STATus structure used:

:STATus
:PRESet
:QUEue
[:NEXT]?

4,12.4.1 Status Preset
This command is used to set certain status values to defined values.
- The OPERation and QUEStionable enable registers are cleared.
- The Positive transition filters are set to 32767.

- The Negative transition filters are set to 0.

Since the Questionable and Operation status registers are not used in the model 4033 and 4034, the
PRESet command has no real effect.

COMMAND TYPE:  Setting only
SETTING

Syntax: :STATus:PRESet

4.12.4.2 Error Queue Read

This query returns the first entry in the error queue and removes that entry from the queue. Its function
is identical to that of the :SYSTem:ERRor? query.

COMMAND TYPE:  Query only

QUERY
Syntax: :STATus:QUEUe[:NEXT]?
Response: <error number>,

“<error description>*

4.12.5 System Subsystem
The SYSTem subsystem collects the functions that are not related to instrument performance. The
functions implemented in the pulse generator are security, GPIB address changing, error queue reading,

SCPI version reading, and power-on buffer setting (not SCPI-defined). The command structure is as
follows:

:SYSTem

:COMMunicate

:GPIB

:ADDRess <numeric value>

:ERRor?
:VERSion?
:SECurity

[STATe] <Boolean>
:POBuffer <numeric value>
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4.12.5.1 GPIB Address Change
This command is used to set the GPIB address. Setting the address to 31 puts the instrument in an 'off-
bus' state, in which it does not take part in communication over the GPIB. Communication with the
instrument can be resumed only by setting the address to a suitable value from the front panel.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: :SYSTem:COMMunicate:GPIB:ADDRess<ws><address>
Arguments:
Type: NRf
Range: Oto31
Rounding:  To integer value
Examples: :SYST:COMM:GPIB:ADDR 20
QUERY
Syntax: :SYSTem:COMMunicate:GPIB:ADDRess?
Response: <address> in NR1 format

4.12.5.2 Error Queue Reading

This query returns the first entry in the error queue, and removes that entry from the queue. It's function
is identical to that of the :STATus:QUEuUe:NEXT? query.

COMMAND TYPE:  Query only

QUERY
Syntax: :SYSTem:ERRor?
Response: <error number>,

“<error description>*

4.12.5.3 SCPI Version

This query is used to read the SCPI version to which the instrument complies.
COMMAND TYPE:  Query only

QUERY
Syntax: :SYSTem:VERSion?
Response: 1992.0 (NR2 format)

4.12.5.4 Security
This command enables the instrument memory to be cleared. The stored settings are cleared when the
Security state is changed from ON to OFF, and the instrument state is returned to the factory power-on

default.

COMMAND TYPE:  Setting or Query

SETTING
Syntax: :SYSTem:SECurity[:STATe]<ws><boolean>
Arguments:
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4.14.3 OUTPut Subsystem

:OUTPut
|
[:STATe]

|
ON | OFF

4.14.4 TRIGger Subsystem

:TRIGger
:BURSt ‘TIMer ‘LEVel :SLOPe
<NRf> <NRf> <NRF> POS| NEG
:MODE :SOURCce

CONT|TRIG|GATE|BURS  INT | EXT | MAN | BUS

4.14.5 STATus Subsystem

:STATUS

:OPERation

| |
[:EVENt]2CONDition?ENABIe:PT

<NRf> <

ansition:NTRansition

NRf> <NRf>

:OPERation

|
‘PRESet :QUEue

[NEXT]?

|

[:EVEN{]2CONDition?:E

<NRf>

\IABIePT%ansition:NTR nsition

<NRf> <NRf>
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1D
1E
1F

Hex
40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51
52
53
54
55
56
57
58
59
5A
5B
5C

035 29 GS
036 30 RS
037 31 us
Message Definitions
DCL Device Clear
GET Group Execute Trigger
GTL Go To Local
LLO Local Lockout
MLA My Listen Address
Oct Dec ASCII Msg
100 64 @ MTAO
101 65 A MTA1
102 66 B MTA2
103 67 C MTA3
104 68 D MTA4
105 69 E MTAbS
106 70 F MTAG
107 71 G MTA7
110 72 H MTAS
111 73 I MTA9
112 74 J MTA10
113 75 K MTA1l
114 76 L MTA12
115 77 M MTA13
116 78 N MTA14
117 79 @) MTA15
120 80 P MTAL16
121 81 Q MTAL7
122 82 R MTA18
123 83 S MTA19
124 84 T MTA20
125 85 U MTA21
126 86 \/ MTA22
127 87 w MTA23
130 88 X MTA24
131 89 Y MTA25
132 90 Z MTA26
133 91 MTA27
134 92 \ MTA28

3D
3E
3F

MSA
MTA
PPC
PPD

Hex
60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C

075 61 = MLA29
076 62 > MLA30
077 63 ? UNL
My Secondary Address
My Talk Address

Oct
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166
167
170
171
172
173
174

Dec ASCII
96 ’
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

— AN X S <C+0W—=-0O0TOS3 —X—=5Q =00 TD

Parallel Poll Configure
Parallel Poll Disable

Msg
MSAO,PPE
MSAL,PPE
MSA2,PPE
MSAS3,PPE
MSA4,PPE
MSAS5,PPE
MSAG,PPE
MSA7,PPE
MSAS8,PPE
MSAO9,PPE

MSA10,PPE
MSA11,PPE
MSA12,PPE
MSA13,PPE
MSA14,PPE
MSA15,PPE
MSA16,PPD
MSA17,PPD
MSA18,PPD
MSA19,PPD
MSAZ20,PPD
MSA21,PPD
MSA22,PPD
MSA23,PPD
MSA24,PPD
MSAZ25,PPD
MSA26,PPD
MSA27,PPD
MSAZ28,PPD
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SERVICE INFORMATION

Warranty Service: Please go the support and service section on our website www.bkprecision.com to obtain a RMA #. Return the
product in the original packaging with proof of purchase to the address below. Clearly state on the RMA the performance problem and
return any leads, probes, connectors and accessories that you are using with the device.

Non-Warranty Service: Please go the support and service section on our website www.bkprecision.com to obtain a RMA #. Return the
product in the original packaging to the address below. Clearly state on the RMA the performance problem and return any leads, probes,
connectors and accessories that you are using with the device. Customers not on an open account must include payment in the form of a
money order or credit card. For the most current repair charges please refer to the service and support section on our website.

Return all merchandise to B&K Precision Corp. with pre-paid shipping. The flat-rate repair charge for Non-Warranty Service does not
include return shipping. Return shipping to locations in North America is included for Warranty Service. For overnight shipments and
non-North American shipping fees please contact B&K Precision Corp.

B&K Precision Corp.
22820 Savi Ranch Parkway
Yorba Linda, CA 92887
www.bkprecision.com
714-921-9095

Include with the returned instrument your complete return shipping address, contact name, phone number and description of
problem.

LIMITED THREE-YEAR WARRANTY

B&K Precision Corp. warrants to the original purchaser that its products and the component parts thereof, will be free from defects in
workmanship and materials for a period of three years from date of purchase.

B&K Precision Corp. will, without charge, repair or replace, at its option, defective product or component parts. Returned product must
be accompanied by proof of the purchase date in the form of a sales receipt.

To obtain warranty coverage in the U.S.A., this product must be registered by completing a warranty registration form on our website
www.bkprecision.com within fifteen (15) days of purchase.

Exclusions: This warranty does not apply in the event of misuse or abuse of the product or as a result of unauthorized alterations
or repairs. The warranty is void if the serial number is altered, defaced or removed.

B&K Precision Corp. shall not be liable for any consequential damages, including without limitation damages resulting from loss of use.
Some states do not allow limitations of incidental or consequential damages. So the above limitation or exclusion may not apply to you.

This warranty gives you specific rights and you may have other rights, which vary from state-to-state.

B&K Precision Corp.
22820 Savi Ranch Parkway
Yorba Linda, CA 92887
www.bkprecision.com
714-921-9095
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