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Operator Safety Summary

Operator Safety Summary

The general safety information in this part of the
summary is for both operating and servicing personnel.
Specific warnings and cautions will be found throughout
the manual where they apply, but may not appear in this
summary.

Terms In This Manual

CAUTION statements identify
conditions or practices that could result
in damage to the equipment or other

property.

WARNING statements identify
conditions or practices that could result
in personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury
hazard not immediately accessible as
one reads the marking, or a hazard to
property including the equipment itself.

DANGER indicates a personal injury
hazard immediately accessible as one
reads the marking.

Symbols In This Manual

This symbol indicates where applicable
cautionary or other information is to be
found.

>

As Marked on Equipment
’ DANGER-High voltage.

A ATTENTION-Refer to manual.

Protective ground (earth) terminal.

Power Source

This product is intended to operate in a power module
connected to a power source that will not apply more
than 250 volts RMS between the supply conductors or
between either supply conductor and ground. A
protective ground connection by way of the grounding
conductor in the power cord is essential for safe
operation.

Grounding the Product

This product is grounded through the grounding
conductor of the power module power cord. To avoid
electrical shock, plug the power cord into a properly
wired receptacle before connecting to the product input
or output terminals. A protective ground connection by
way of the grounding conductor in the power cord is
essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts (including knobs and
controls that may appear to be insulating) can render
an electric shock. '

Use The Proper Fuse

To avoid fire hazard, use only the fuse specified in the
parts list for your product, and which is identical in type,
voltage rating and current rating.

Refer fuse replacement to qualified service personnel.

Fuse replacement information can be found in the
SG 5030 Service Manual (070-7703-01).

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an
explosive atmosphere unless it has been specifically
certified for such operation.

Do Not Operate Plug-In Unit Without Covers

To avoid personal injury, do not operate this product
without covers or panels installed. Do not apply power
to the plug-in via a plug-in extender.

SG 5030 Operator’s Manual
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Section 1
Specifications

IntrodUction

This section of the manual contains a general
description of the TEKTRONIX SG 5030 Programmable
Leveled Sine Wave Generator and its electrical,
environmental, and physical specifications.

Instrument Description

The SG 5030 Programmable Leveled Sine Wave
Generator is a GPIB programmable TM 5000-series
plug-in instrument designed to provide a low-distortion
sinusoidal waveform with leveled output amplitude.
Frequency, amplitude, and the front-panel store/recall
parameters are fully programmable. Parameter values
are displayed by 8 seven-segment LEDs in the display
window. The SG 5030 output amplitude is
programmable from 4.5mV to 5.5V peak-to-peak into
50Q, and has a frequency range of 0.1Hz to 550MHz

IEEE 488 (GPIB) Functions

The SG 5030 can be remotely programmed via the

digital interface specified in IEEE Standard 488.1-1987,
IEEE Standard Digital Interface for Programmable
Instrumentation. In this manual, the digital interface is
called the General Purpose Interface Bus (GPIB).

The IEEE standard identifies the interface function
repertoire of an instrument on the GPIB in terms of
interface function subsets. The subsets that apply to the
SG 5030 are listed in Table 1-1.

NOTE

Refer to IEEE Standard 488.1-1987 for more
detailed information. The standard is published
by the Institute of Electrical and Electronics
Engineers, Inc., 345 East 47th Street, New
York, New York 10017.

Table 1-1: Interface Function Subsets

with a reference frequency of 50kHz. Additional , N
connectors provide timebase input and output reference Function Subset Capability
signals to thernal sources. Source Handshake | SH1 |Complete Capability
At power up, the instrument performs a self-test and Acceptor Handshake| AH1 |Complete Capability
assumes the settings in use when previously powered Basic Talker T6 |Responds to serial
down, with the exception that the output is in the “OFF” poll. Untalks if My
conditon. Up to twenty user-definable instrument Listen Address (MLA)
configurations stored in memory. is received.
Rear interface connections provide access to versions Basic Listener L4 [Unlistens if My Talk
of all front-panel signals except the main output. Address (MTA) is
Output Leveling Head received

put Leveling e Service Request SR1 |Complete Capability
Each SG 5030 is provided with a matching Output Remote-Local RL1 |Complete Capability
Leveling Head. This leveling head must be installed on Parallel Poll PPO |D i dt
the SG 5030 at all times for proper operation. araflel o pgfjlgfpﬁfpon 0
Alabel attached to the leveling head cable identifies the Device Clear DC1 |Complete Capability
serial number of the SG 5030 to which the leveling head Device Tri pTo |D i dt
is calibrated. If it is necessary to change leveling heads, evice lrigger GIOETes not respond to
the complete Adjustment Procedure must be performed )
to match the new leveling head to the SG 5030. After Controller Function CO  {No controller function
adjustment, it is recommended a new identification label Electrical Interface E2 |Tri-state drivers
be attached to the leveling head. »
SG 5030 Operator’s Manual REV JUL 1991 1-1




Specifications

Electrical Characteristics

Performance Conditions

3.

The limits stated in the Performance Requirements
_ column of the following tables are valid with the following
conditions:

1.

All measurements are made at the output
connector of the Output Leveling Head. The
SG 5030 must have been adjusted with the

same leveling head

specification verification measurements.

The SG 5030

internal

that is used during

The SG 5030 must be in a noncondensing
environment whose limits are described under
Table 1-3, Environmental.

Allow thirty minutes warm-up time for operation
to specified accuracy; sixty minutes after
exposure to or storage in high-humidity or
condensing environment.

ltems listed in the Performance Requirements column
of the Electrical Characteristics are verified by
completing the Performance Check in the Service
Manual. ltems listed in the Supplemental Information
and Description columns

is provided for user

information only and should not be interpreted to be

adjustments are

performed at an ambient temperature of +20°C

to +30°C.

Performance Check Requirements.

Note

The SG 5030 has been designed in
accordance with the intent of UL Standard
1244, "Safety Requirements for Electrical and
Electronic Measuring and Test Equipment".

SG 5030 PROGRAMMABLE LEVELED SINEWAVE GENERATOR
l -

7 8 nA-gA MHz/V
<DIG|TSELECT> C 0 "]
(A AMPL
] 4 5 6 kHz/mV
45mv-55Vpk-pk l I [
1 2
(RN FREQUENCY
VARIABLE REFERENCE ‘ L1
0 .
&lHlSDMHz | I I
(N SET UPS I,
lsPCI.I Is'rnmsl Ii(ECALIl. @ QUTPUT HEAD
[BCTIVE [ IONIOFF
TIMEBASE EXT r 11020
TIMEBASE RECALLD
out (oM} <INIT

400mY pk-pk
INTOSDQ

-10dBm TO +10dBm
SIQAC

INST ID

1

| 83 =INITIATE ADJUSTMENTS
201 = INIT & RESET ALL SETUPS
240 = SET IEEE ADDRESS
241 = SET IEEE TERMINATION

A

A' A

Figure 1-1: The SG 5030
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Specifications

Table 1-2: Electrical

Characteristics Performance Requirement Supplemental Information

Frequency Range/Resolution

0.1Hz to 4.9999kHz 0.1Hz steps

5.000kHz 0 49.999kHz | 1Hz steps

50.00kHz to 550.00000MHz 10Hz steps
Frequency Accuracy

Using Internal Timebase (within
1 year of last adjustment)

0.1Hz to 4.9999kHz +(0.0003% of setting +0.06Hz)

5.000kHz to 49.999kHz +(0.0003% of setting +0.3Hz)

50.00kHz to 550.00000MHz | £(0.0003% of setting +3Hz)

Frequency Aging . 1ppm/year

Using External Timebase
(10MHz £1.5 ppm)

0.1Hz to 4.9999kHz +(external timebase error + 0.06Hz)
5.000kHz to 49.999kHz *(external timebase error + 0.3Hz)
50.00kHz to 550.00000MHz ' *(external timebase error + 3Hz)
Input Amplitude Requirement -10dBM to +10dBM
(70mV to 700mV RMS)
Input Resistance 50Q AC, 500Q DC
Lock Time Less than 3 seconds
Timebase Out ‘
Output Frequency 10MHz
Frequency Accuracy +3ppm (using internal timebase) | £X ppm (using external timebase)
Where X ppm is external timebase
accuracy
Output Amplitude 400mV pk-to-pk into 50Q
Output Resistance 50Q
Amplitude Range/Resolution
4.50mV to 55.00mV 0.02mV per step
55.2mV to 550.0mV ) 0.2mV per step
0.552V to 5.500V 2mV per step
—42.95dBm to +18.75dBm ' 0.05dBm per step
Amplitude Accuracy +1.5% of setting
(0.1Hz to 50kHz)
1 Accuracy guaranteed only when the Leveling Head and SG 5030 have been calibrated together.

SG 5030 Operator’s Manual REV JUL 1991 1-3



Specifications

Electrical
(continued)
Characteristics Performance Requirement Supplemental Information

Amplitude Flatness

50.00kHz to 100MHz +1.5% (of 50kHz ref)
>100MHz 10250 MHz +3% (of 50kHz ref)
>250MHz to 550MHz +4% (of 50kHz ref)

Output Source Resistance 50Q, +1%

Output DC Offset <-_E 1% of amplitude (Vpp) for 20°C to
30;2:% of amplitude (Vpp) for 0°C to
40°C

Output VSWR Less than 1.2:1 up to 550MHz

Spectral Purity

0.1Hz to 49.999kHz All harmonics and spurs less than
-50dBc
50.00kHz to 550.00000MHz
Harmonics Less than —30dBc 2nd harmonic
Less than —35dBc 3rd harmonic
Less than —40dBc all others
Nonharmonics Less than —40 dBc
Phase Noise Less than —85 dBc/Hz at 10kHz offset

GPIB Settling Time

Output OFF to ON
All other function changes

From trailing edge of GPIB EOI until
sine wave output is stable

<150mS
<80mS

1-4
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Specifications

Table 1-3: Environmental’

Characteristics Description
Temperature Meets MIL-T-28800D, class 5, with exception to operating temperature.
Operating 0°C to +40°C
Nonoperating —40°C to +71°C
Humidity (Noncondensing) Exceeds MIL-T-28800D, class 5
Operating 95% £5% RH, +10°C to +30°C,
75% 5% RH, +30°C to +40°C,
RH not controlled below +10°C
Altitude Exceeds MIL-T-28800D, class 5
Operating 10,000 ft (4.5 Km)
Nonoperating 50,000 ft (15 Km)
Vibration® Meets MIL-T-28800D, class 5
Operating Displacement (peak-to-peak), 0.38mm (0.015"). 10Hz to 55Hz. Total time, 75
minutes.
Shock
Nonoperating 30 g's, half sine, 11ms duration, 3 shocks in each dlrectlon along 3 major

axis; 18 total shocks.

Bench Handling

Meets MIL-T-28800D, class 5

Operating 45 degrees or 4 inches or point of balance, whichever occurs first.
ESD Meets IEC 802-2 ESD Test ' ‘
Meets 20kV maximum discharge applied to instrument case per Tektronix
Product Design
EMC? Within conducted emissions limit for FCC Regulations, Part 15, Subpart J,

Class A and VDE 0871 Class B.
Exceeds radiated emissions limit for FCC Regulations Part 15, Subpart J,
Class A and VDE 0871 at the selected OUTPUT signal frequency.

Within conducted emissidns limits for MIL STD 461B/462 CEO1, part 2 and
CEO03.

Within conducted supceptability limits for MIL STD 461C CS01, CS02 and
CS06.

1Note The SG 5030 will meet MIL- T-28800D Class 5 only as specified in the table below.
2Meets MIL-T-28800D, class 3, when tested outside a TM 5000-series power module.
3Tested with a TM 5006A, Option 15 Power Module.

SG 5030 Operator’s Manual
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Specifications

Table 1-4: Mechanical

CHARACTERISTICS

DESCRIPTION

Maximum Overall Dimensions
without leveling head

Height 5.0"
Width 7.950"
Length 12.2"
Net Weight
Standard Instrument Including | 7.0 Ibs

leveling head

SG 5030 Operator's Manual




Operating Instructions

Section 2
Operating Instructions

This section of the manual contains plug-in installation
and removal instructions and describes the functions of
the SG 5030 front-panel controls, connectors, and
indicators.  Operators familiarization information is also
provided as an aid in understanding how to operate the
SG 5030 under local (manual) control only.

Complete information for programming the SG 5030 via
the GPIB (General Purpose Interface Bus) is found in
the Programming section of this manual.

Preparation For Use

The SG 5030 is calibrated and ready for use when
received. The SG 5030 is designed to operate only in
the TM 5000-Series power modules. Make certain the
line selector block on the power module is positioned
correctly.

The SG 5030 must also have the Output Leveling Head
installed before use. The leveling head is calibrated to
match the SG 5030. The two cables from the leveling
head connect to the two OUTPUT HEAD connectors on
the lower right portion of the SG 5030 front panel.

Installation and Removal

To prevent possible damage to the SG 5030,
turn off the power module before installing or
removing the instrument. Do not use excessive
force to install or remove. '

Check to see that the plastic barriers on the
interconnecting jacks of the selected power module
compartments match the cutouts in the SG 5030 rear
interface connectors. If they do not match, do not install
the SG 5030 until the reason is investigated. When the
units are properly matched, align the SG 5030 chassis
with the upper and lower guides of the selected
compartments. Push the SG 5030 chassis in and press
firmly to seat the rear-interface connectors in the
interconnection jacks. Connect the two cables from the
leveling head to the two connectors labled OUTPUT
HEAD on the SG 5030 front panel. Apply power to the
SG 5030 by turning on the power module.

To remove the SG 5030 from the power module, pull out
both the release latches (located on the lower front
panel) until the interconnecting jacks disengage and the
SG 5030 slides out.

Repackaging For Shipment

If the instrument is to be shipped by commercial
transportation, we recommend that it be packaged in the
original manner. The carton and packaging material in
which your instrument was shipped should be saved
and used for this purpose.

Also, if the SG 5030 is to be shipped to a Tektronix
Service Center for service or repair, attach a tag to the
instrument showing the following:

e Owner of the instrument (with address);
¢ Name of person to contact at your firm;
e Complete instrument type and serial number;

o Describe the service required, or the symptoms of
trouble the instrument exhibited.

If the original patkage is unfit for use or not available,
package the instrument as follows:

1. Obtain a corrugated cardboard shipping carton
with a 200-pound test strength and having
inside dimensions at least six inches greater
than the instrument dimensions.

2. Wrap the instrument with polyethylene sheeting
or equivalent material to protect the finish.

3. Cushion the instrument on all sides by tightly
packing dunnage or urethane foam between
the carton and the instrument, allowing three
inches on each side.

4. Seal the carton with shipping tape or with an
industrial stapler.

Mark the address of the Tektronix Service Center and
your return address on the carton in one or more
prominent locations.

SG 5030 Operator’s Manual




~ Operating Instructions

Front Panel Controls, Connectors
And Display

All controls necessary for local operation of the SG 5030
are located on the instrument front panel. Some push
buttons illuminate to provide visual indication that
associated functions are active. A brief description of
these controls, connectors, and indicators follows.
Refer to Figure 2-1.

[1]  Display Indicators

The SG 5030 uses seven-segment LED’s to display a
numerical value up to eight digits. In addition, LED
indicators in the left and right areas of the display
window illuminate when appropriate to indicate the
selected function modes and parameter units of
measdure.

Function Mode

The function is defined by the illuminated mode indicator
in the left side of the readout display window. The two
function modes are:

AMPL. Activated when the AMPL button is pressed.

FREQ Activated when the FREQUENCY VARIABLE
or REFERENCE buttons are pressed.

Parameter Units of Measure

Display value units are defined by the illuminated units
indicator in the right side of the readout display window.
These units are:

MHz Activated when the FREQUENCY VARIABLE
button is selected. Frequency selected is from
1MHz to 550MHz. '

kHz  Activated when the FREQUENCY VARIABLE
or REFERENCE button is selected. Frequency
selected is from 1kHz to 999.99kHz.

Hz Activated when the FREQUENCY VARIABLE
button is selected. Frequency selected is from
0.1Hz to 999.9Hz.

Vv Activated when the AMPL button is selected.
Amplitude selected is from 1V to 5.500V.

mV Activated when the AMPL button is selected.
Amplitude selected is from 4.5mV to 998mV.

dBm Activated when the AMPL button is selected.
Amplitude selected is from —42.95dBm to
+18.75dBm.

[2] GPIB STATUS indicators

The current status of the GPIB is shown by the
illuminated indicators just to the right of the readout
display window. They are:

REM llluminates when the SG 5030 is operating
under remote control via the GPIB.

ADRS llluminates when the SG 5030 is addressed via
the GPIB.

SRQ llluminates when the SG 5030 has detected an
error or event. The controller must conduct a
serial poll to query the error or event and to
extinquish the SRQ indicator.

NOTE

At power-on the SRQ indicator is illuminated.
This may not indicate an error condition but
only that the power-on SRQ has not yet been
serviced by a GPIB controller.

[3] RECAL Indicator

Indicates the loss of the calibration constants. Most
likely this is due to nonvolatile memory failure. This
indicator will remain illuminated until the instrument has
been readjusted by performing the Adjustment
Procedure in the Service Manual.

[4]  INSTID push button

Causes the SG 5030 to display its primary GPIB
address and message terminator. If USEREQ has been
enabled, it will generate a Service Request (SRQ) over
the GPIB. v

The message terminator currently selected in the
SG 5030 (either EOI or LFEOI) will be displayed in the
readout display window.

See Section 3-Programming, for instructions to change
the GPIB address and to select the message terminator
required by your controller.

[5] DATA entry keypad
0 through 9, Decimal Point, +/—

Used to enter a numeric value for the amplitude,
frequency, or the argument when using STORE,
RECALL, or SPCL.

22 REV JUL 1991
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QOperating Instructions

T Y PV l--l-

INST ID
k G
8 DA.BA MHz/V
Z
< DIGIT|SELECT> | | | ] | |
N AMPL
I:I ':I ‘:l 4 5 6  kHz/mV
\ 45aVESVpkpk [ o I o L
1 2 3  Hz/dBm
(S FREQUENCY 2/
VARlABLE REFERENCE @ LI L 1L 1.
o.IHz-SSDMHz IOIIII
SET UPS I,
STORE RECALL | g QUTPUT HEAD
L | L] e I T
TIMEBASE - 17020
ouT TIMEBASE RECALLD
{10MHz) =INIT
83 = INITIATE ADJUSTMENTS A
. ‘ i N
241 = SET IEEE TERMINATION
m-.vma wasmronodam ’
INTOS0Q

7703-1

Figure 2-1: Front Panel Controls and Connectors
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Operating Instructions

MHz/V, kHz/mV, Hz/dBm

Used to terminate the entry of a parameter value and
specify the unit of measure after you have selectéd the
amplitude or frequency function. The appropriate unit
will illuminate in the readout display window, indicating
the selected unit.

ENTER

Used only with the front-panel SET UPS, entry of the
STORE/RECALL storage locations, and the SPCL push
button functions (e.g., setting the GPIB address).

CLEAR

Used to delete a partial entry. The SG 5030 will return
to the previous valid instrument seitings.

Also used after STORE or RECALL is pressed to cancel
the STORE or RECALL operation and reset the display.

[6] Output Leveling Head
Connectors

The Output Leveling Head provides the connection
between the SG 5030 and the Instrument-Under-Test.
Within the leveling head are attenuators, signal level
sense detectors, and precision impedance matching
circuits. The leveling head must be used for all SG 5030
operations and should be connected directly to the load
to maximize performance. The use of extension cables,
matching networks, transformers, etc., between the
leveling head and the Instrument-Under-Test can cause
performance degradation due to transmission losses
and reflections.

If extension cabling is absolutely necessary between
the leveling head and the Instrument-Under-Test,
coaxial air line is recommended to minimize frequency
dependent losses that affect the apparent leveling
performance.

Two cables connect the leveling head to the SG 5030;
the BNC cable carries the output signal, and the
multi-wire cable carries control and status signals back
to the SG 5030. If the multi-wire cable is disconnected,
the SG 5030 output will be automatically turned off. If
only the BNC cable is disconnected, the SG 5030 signal
may still be present at the front panel BNC but it is
effectively removed from the Instrument-Under-Test.

The SG 5030 is adjusted and shipped from the factory
with a matching leveling head. The serial number on the
leveling head cable must match the SG 5030 serial
number for calibrated operation. Do not interchange

leveling heads between instruments, as performance
may no longer be to specification. If the leveling head is
interchanged, the complete calibration Adjustment
Procedure must be performed before use.

ON/OFF push button

Disconnects the sine-wave signal output from the
leveling head. The output impedance at the signal
output connector remains at 50Q.

UNLVL Indicator .

When illuminated, indicates sine-wave output is
unleveled (e.g., excessive loading, open signal or
control line, leveling circuit failure, etc.).

UNLOC Indicator

When illuminated, indicates one of the frequency setting
loops is not locked to the timebase reference frequency
(e.g., out-of-range reference signal, circuit failure, etc.).

Release Latches

Plug-in release latches. Pull both latches to remove the
SG 5030 from the power module.

SET UPS
STORE push button

Stores the current instrument setting in the specified
user-definable storage location. Twenty locations (1
through 20) are available. Instrument settings are
retained in memory when the instrument is powered
down.

RECALL Vpush button

Recalls an instrument setting from user-specified
storage locations (1 through 20) and configures the
instrument to those settings. Recall 0 configures the
instrument to factory-default settings that are the same
as the INIT settings.

SPCL push button

e Allows you to initialize the current front-panel
settings and all twenty storage location setups at
one time.

e Used in the Adjustment procedure to change
calibration constants.

e Allows you to set the GPIB address or message
terminator from the front panel. See Section
3-Programming.
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[8]  EXT TIMEBASE Connector

Allows the SG 5030 timebase to be frequency-locked to
a precision external 10MHz reference frequency.

ACTIVE Indicator

Indicates the external 10MHz reference frequency
signal has sufficient amplitude and approximately the
correct frequency to lock the internal timebase.

TIMEBASE OUT Connector

Provides the internal 10MHz timebase frequency output
to frequency lock other signal sources to the SG 5030.

[11] FREQUENCY
VARIABLE push button

Selects the variable frequency function. Allows you to
vary the sine-wave output frequency, using the Control
knob or the DATA keypad. Frequency values can be
selected in Hertz, Kilohertz, or Megahertz.

The VARIABLE push button and the FREQ indicator in
the readout display window are both illuminated when
the VARIABLE function is active. '

REFERENCE push button

Selects the fixed 50kHz Reference frequency, and
displays 50.00kHz in the readout display window. To
return to the variable frequency setting that was last
selected, press the VARIABLE push button.

The REFERENCE push button and the FREQ indicator
in the readout display window are both illuminated when
the REFERENCE function is active.

The AMPL indicator in the readout display window and
the AMPL button is illuminated when the amplitude
function is active.

The amplitude can be set in either the REFERENCE or
VARIABLE FREQUENCY mode, and remains the same
when switching between modes.

[13] Control Knob

Varies the value of the selected parameter. The smallest
rate of change (increment) of a digit is determined by
the mode and range that you select. For example, if you
are in the amplitude mode and have selected a value -
within the range of 0.552V to 5.500V, the readout will

" increment or decrement in as small as 2mV steps.

DIGIT SELECT push buttons

Selects the Control Knob resolution (i.e., the digit that
will change when the Control knob is rotated).

Each push of the left or right button will cause the
selected digit to blink as it steps one place left or right.

Rear Panel Switches

On the rear panel of the SG 5030 is a four position DIP
switch which is used to configure the instrument at
power up. These switches are used to activate service
functions and will not need to be used under normal
operation. Their function however is described briefly
below. :

For normal operation, all toggles are set for open
contacts (the contacts are closed when the toggle is
depressed to the left, facing the rear of the instrument).
The following functions are activated when the contacts
are closed:

[i2] AMPL push button Toggle Function
. . . 1 Reinitialize Firmware
Selects the variable amplitude function. Allows you to . .
vary the sine-wave output amplitude using either the 2 Diagnostic Bypass
Control knob or the DATA keypad. Amplitude values 3 Enable Adjustment
can be selected in volts, millivolts or dBm. 4 Not Used
SG 5030 Operator's Manual REV JUL 1991 2-5
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Operators Familiarization

- General Operating Information

With the SG 5030 properly installed in the power
module, allow 20 minutes warmup time for operation to
specified accuracy; 60 minutes after storage in or
exposure to a high humidity (condensing) environment.

Power-Up Sequence

When powered up, the SG 5030 performs a diagnostic
self-test to check the functionality of its ROM, RAM, and
some hardware circuits. It also illuminates all front panel
LEDs and indicators. If a self-test error is detected, an
E followed by a three-digit error code will appear in the
readout window indicating an internal malfunction.
Should this occur, refer the condition to qualified service
personnel. Pressing any button clears the error code
from the readout window and allows the instrument to
complete initialization, but does not clear the condition
causing the error code. If more than one error has been
detected a button may have to be pushed several times
to clear each of the errors in turn from the display.

Upon .successful completion of the self-tests, the
SG 5030 restores the instrument settings that were in
use when the instrument was last turned off. The sine
wave signal to the output head however will always be
turned off at power up.

In addition the SG 5030 always powers up with the
frequency displayed in the display window and with the
control knob digit select resolution set to the default
value.

Initializing the Instrument Settings

You can initialize the current front-panel settings, or all
twenty of the instrument setting storage locations at one
time.

To initialize the current front-panel settings:
1. Press the RECALL button.

2. Enter 0 (zero) on the DATA keypad.
3. Press the ENTER button.

The SG 5030 is now initialized to the following settings:

Output ON/OFF OFF

AMPL 1.000V

FREQUENCY 10.00000MHz
REFERENCE (50kHz) OFF
VARIABLE (0.1Hz - 550MHz) ON

RQS ON

USEREQ OFF

To initialize the current instrument setting and all twenty
of the storage locations:

1. Press the SPCL button.
2. Enter 201 on the DATA keypad.
3. Press the ENTER button.

The instrument settings and all storage locations are
now initialized to the settings listed above.

Function and Parameter Selection

- The SG 5030 generates an amplitude-leveled sine
- wave signal with two variable functions; amplitude and

frequency. The parameters of these two functions are
set from the front panel using either the Control knob or
the DATA entry keypad (for GPIB operation, refer to
Section 3-Programming). The ranges for each function
and the parameter resolutions are specified in
Section 1-Specification of this manual.

Setting Amplitude Parameters

To select a specific amplitude value, press the AMPL
button. The amplitude parameter and unit of measure
last selected will appear in the readout display window.

Voltage Resolution vs Range
Voltage Range Resolution
-42.96dBm to +18.75dBm 0.05dBm
4.50mV to 55.00mV 0.02mV
55.2mV to 550mV 0.2mV
0.552V to 5.500V 2mv

Next, enter the desired amplitude value using either the
Control knob or DATA entry keypad as follows:

2-6 REV JUL 1991
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Control knob entry
Press the DIGIT SELECT buttons to select the

Table 2-1: Front Panel Error Codes

significant digit you wish to change (each digit will blink Error Description
once when selected). Clockwise knob rotation will E101 Command header error
increment the selected digit, and counterclockwise E102 Header delimiter error
DATA keypad entry E104 Argument delimiter error
Select the numeric value first and then the units desired E gz slc.m-.numenc argument
(e.g., V, mV, or dBm) on the keypad; this action enters issing argument
the selected amplitude value. If the amplitude value E107 Invalid message unit delimiter
entered on the keypad has a higher resolution than is E150 Bad symbol
allowed, the SG 5030 will round it off to the nearest E151 Syntax error
allowable setting. E153 Symbol number too long
Setting Frequency Parameters E154 Invalid input character
To select a specific frequency, press the VARIABLE E155 Invalid string input
FREQUENCY button. The frequency parameter and E156 Numerical underflow
unit of measure last selected will appear in the readout E205 Argument out of range
display window. E250 Not in adjustment mode
. E251 I/O buffers full, output flushed
Frequency Resolution vs Range
°q ¥ I 9 E252 Settings buffer empty
Frequency Range Resolution E253 llegal settings number specified
0.1Hz to 4.9999Hz 0.1Hz E254 Beyond calibration limit
5.000kHz to 49.999kHz 1Hz E301 Interrupt fault
50kHz to 550.00000MHz 10Hz E302 System error
Next, enter the desired frequency value using either the E350 HF unleveled
Control knob or DATA keypad as follows: E351 Reference loop unlocked
Control knob entry E352 Wide loop unlocked
. i E353 Narrow loop unlocked
Press the DIGIT SELECT butions to select the E354 Offset loop unlocked
significant digit you wish to change (each digit will blink
once when selected). Clockwise knob rotation wiil E355 DDS loop unlocked
increment the selected digit, and counterclockwise knob E356 Unplugged error
rotation will decrement the selected digit. E360 EPROM checksum failure
DATA keypad entry E361 NVRAM test failure
E362 RAM test failure
Select the numeric value first and then the units desired E363 NVRAM lost
(e.g., Hz, kHz, or MHz) on the keypad; this action enters E364 CAL Constant Checksum fail
the selected frequency value. If the frequency value onstant Lhecksum tailure
entered on the keypad has a higher resolution than is E370 Output Off test failure
allowed, the SG 5030 will round it off to the nearest E371 Ref Freq test failure
allowable setting. E372 DDS OFF test failure
E373 10.00000MHz test failure
E374 10.00001MHz test failure
E375 500.00000MHz test failure
E376 Wide Loop Divider test failure
E377 Qutput Amp powered test failure
SG 5030 Operator’s Manual REV JUL 1991 27
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Setting the 50kHz Reference Frequency

Press the REFERENCE FREQUENCY button. The
readout window will display 50.00kHz (the reference
frequency is not adjustable). You can set the Reference
Frequency amplitude by selecting the AMPL button and
entering the desired amplitude as described under
Setting Amplitude Parameters above.

Select the VARIABLE FREQUENCY button to return to
the previous variable frequency settings, and to turn off
the reference frequency. The amplitude will be the same
as the reference frequency amplitude.

Storing and Recalling Instrument Setups

You can store up to 20 instrument setups in a battery
backed-up nonvolatile RAM. To store a setup, set the
instrument parameters and units of measure as desired,
and press the STORE button. Enter a storage location
between 1 and 20 on the DATA keypad, and press the
ENTER button. The current instrument setup is now

stored in that location (in nonvolatile RAM), and willbe

retained when the instrument is powered down.

To recall a specific set of instrument settings, first press
the RECALL button, enter any previously set storage
location (1 through 20) on the DATA keypad, then press
the ENTER button. .

Displayed Errors

When powered up, the SG 5030 performs a diagnostic
self-test to check its functionality. If an error is found, an
error code will be displayed in the display window. The
error can be cleared by pressing any key. Error code
definitions are listed in Table 2-1.

If no error is found during self test, the SG 5030 restores
the instrument settings that were in use when the
instrument was last turned off, except the output is OFF.

A Special Functions

The SG 5030 has several special functions that allow
the user to check or change operational settings. These
functions are listed in Table 2-2.

To invoke an SPCL function, press the SPCL button.
Then enter the two or three-digit SPCL code and press
ENTER.

A Output Loading

The SG 5030 is designed to operate into a 50Q
impedance load at the leveling head output connector.
If load impedance is substantially greater than 50Q,
connect a low-loss precision feed-through termination
of the appropriate value to the leveling head, and then
make connection the the load. Refer to Figure 2-2(B) for
reference.

NOTE

When lit, the UNLVL light on the front panel
indicates a mismatched load or that the output
is shorted. When the leveling head is
disconnected from the front panel, the UNLVL
light is also illuminated, and the instrument will
turn its output off.

Table 2-2: Special Functions

Code

Description

99 This function initiates the instrument adjustment process, and is intended for use by qualified service

been set to allow adjustment.

personnel only. If the user accidently selects this function, the instrument will show error code E250
(not in adjustment mode) in the display window, indicating the internal DIP switch toggles have not

201 Initializes the current front-panel settings and all twenty storage location setups at one time. See

Initializing the Instrument Settings earlier in this section.

240 Shows the current GPIB address in the display window, and allows the user to enter a new address

3-Programming.

from the keypad, if desired. See resetting the GPIB Address and Message Terminator in Section

241 Shows the currently selected message terminator in the display window, and allows the user to

3-Programming.

select either LFEOI or EOI. See Resetting the GPIB Address and Message Terminator in Section
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50 OHM

SG 5030
OUTPUT S0 OHM
HEAD
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>
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S50 OHM
OUTPUT Feedthrough
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—_— 1 MOHM
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25 OHM
N\
7
Vg Cc
—_— 1 MOHM
A

Equivalent Circuit

(B) Oscillscope with High Input Impedence

SG 5030

OUTPUT |

HEAD
Vg Generator frequency is F and Feo is 1/(21RC), the

f 2 3dB cutoff frequency. When the output head. is

Ve= 1 terminated with a 500 feedthrough terminator, the

f co value of R is 25Q.
(C) Copacitive Load where Capacitance does not change with Frequency 7703-5
Figure 2-2: Signal Termination Configurations
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The SG 5030 adjusts signal amplitude and distortion at
the leveling head. To maintain signal integrity, it is
important to minimize adapter and transmission line
discontinuities and reflections between the leveling
head and the Instrument-Under-Test. Adding coaxial
cable or other devices between the output head and the
load impairs the constant amplitude function, since
transmission line insertion losses vary with frequency.

If there is a DC voltage across the load, use a DC
blocking capacitor between the output head and the
load. A DC blocking capacitor, listed in the Optional
Accessories list in the Service Manual, can be used with
minimal loss at frequencies greater than 1 MHz.

A DC block is also useful as a protective device when
the SG 5030 signal is applied to RF equipment which is
sensitive to DC voltage, such as some spectrum
Analyzer inputs. Although the SG 5030 has only a small
DC offset, it can output high amplitude low frequency
AC signals which may be a problem to some sensitive
RF circuits.

If signal amplitudes less than the minimum (4.5mV p-p)
are desired, use appropriate attenuators connected
between the leveling head and the device under test.

NOTE

Tektronix BNC attenuators with -02 suffix are
recommended. Other attenuators may be used;
however, measurement accuracy may be
compromised.

When operating the SG 5030, always consider the total
load impedance and its effect on the output amplitude.
The input capacitance of the equipment under test will
affect the bandwidth. The equivalent circuit shown in
Figure 2-2(C) is useful in estimating the amplitude
changes caused by capacitive loads. Note that as
- system input capacitance increases, output signal
decreases.

Making Bandpass Measurements

Making bandpass measurements are easy with the
SG 5030. Basically, a reference amplitude at the
device-under-test output is set at a reference frequency,
then the SG 5030 frequency is increased (or decreased)

until the device-under-test output decreases by 3dB
(29.3%) from the reference amplitude. This is shown
graphically in Figure 2-3. It is important that the
reference amplitude be set at a frequency where the
device-under-test is known to be linear. For most
devices, the 50kHz reference frequency of the SG 5030
is valid, though other frequencies may be used. An
oscillscope whose bandwidth is substantially greater
than the device-under-test makes an ideal
measurement device for bandwidth checks.

1. Connect the oscilloscope to the output of the
Device-Under-Test (DUT). To make the
bandwidth measurement, set the reference
frequency amplitude first. Adjust the SG 5030
output amplifude, the DUT gain, and the
oscilloscope controls to display a sinewave of
exactly six divisions, as shown in Figure 2-4.

2. Next, slowly increase (or decrease) the
SG 5030 frequency until the oscilloscope
display is reduced to 4.2 divisions, as shown in
Figure 2-5. Allowing the oscilloscope trigger to
free-run may make the display amplitude easier
to judge. Do not adjust the gain or amplitude
controls during this step.

3. Check the SG 5030 frequency readout display.
This is the —3dB frequency of the DUT.

In some applications, a wide bandwidth DVM can be
substituted for the oscilloscope. The following
procedure may be used.

1. Connect the DVM to the output of the DUT. Set
the reference frequency amplitude first. Adjust
the SG 5030 output amplitude and the DUT
gain to show some convenient value on the
DVM, such as 1 volt.

2. Next, slowly increase (or decrease) the
SG 5030 frequency until the DVM reading is
70.7% of the reference amplitude. Do not adjust
the gain or amplitude controls during this step.

3. Check the SG 5030 frequency readout display.
This is the —3dB frequency of the DUT.
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Figure 2-5: The -3dB Point
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Section 3
Programming

Introduction

This manual section provides the information
required for programming the Tektronix SG 5030
Leveled Sine Wave Generator through the IEEE-488
bus, commonly called the General Purpose Interface
Bus (GPIB). The IEEE-488 bus interface is specified
and described in the IEEE-Standard 488.1-1987,
. Standard Digital Interface for Programmable
Instrumentation.*

The information in this section assumes that the
reader is knowledgeable in IEEE-488 bus
communication and has some experience in
programming a system that uses a GPIB-style interface.

All Tektronix programmable TM 5000 instruments
are designed to communicate with any controller that
can send and receive ASCIl messages (commands)
over the IEEE-488 bus. The instruments are connected
to the IEEE-488 bus through a TM 5000 power module.
Refer to the Operating Instructions section of this
manual for information on installing the SG 5030 in the
power module. Also, it is helpful to review that section
and become familiar with front-panel functions.

Commands for TM 5000 programmable instruments
either alter instrument settings or request information
from the instrument. The command set for each
instrument is designed for compatibility between
TM 5000 instrument types. When possible, the same
commands are used in different instruments to control
similar functions. In addition, commands are specified
in mnemonics that are related to the functions
implemented. For example, the INIT command initializes
instrument settings to predefined default settings.

! Published by the Institute of Electrical and

SG 5030 Operator’'s Manual

IEEE-488 Interface Function
Subsets

The SG 5030 IEEE-488 interface is based on the
IEEE-488.1-1987 interface (described above) and the
Tektronix, Inc. C&F (062-1780-02) interface standard.

Table 3-1 shows the compatibility of SG 5030
operation with these combined standards.

GPIB Address and Message Terminator

The SG 5030 primary GPIB address can be set to
any decimal number in the range 0 to 31. Address 31
effectively removes the SG 5030 from the bus, though
it remains an electrical load. The SG 5030 is shipped
with the GPIB address set to 10.

The SG 5030 responds to one of two possible
message terminators (LF. and EQI or EOI only). The
message terminator must maich that required by the
controller. The SG 5030 is shipped with the message
terminator set to EOl only. The message terminator and

Table 3-1: IEEE-488 Interface Function Capability

Function Subset Capability
Source Handshake | SH1 |Complete Capability
Acceptor Handshake| AH1 |Complete Capability
Basic Talkker T6 |Responds to serial poll.

Untalks if My Listen
Address (MLA) is
received.

Basic Listener L4 |Unlistens if My Talk
Address (MTA) is
received

Service Request SR1 |Complete capability

Remote-Local RL1 |Complete capability

Parallel Poll PPO [Does not respond to
Parallel Poll

Device Clear DC1 |Complete Capability

Device Trigger DTO |Does not respond to
GET

Controller Function CO0 |No controller function

Electrical Interface E2 |Tri-state drivers

the primary GPIB address are stored in nonvolatile RAM
memory.
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The front panel SPCL button allows the current GPIB
primary address and message terminator to be
displayed on the SG 5030 readout. To display the GPIB
address, press the SPCL button, enter 240 from the
keypad, and press ENTER. The address is then
displayed, for example GpIB 10. Pressing the ID
button will also display the GPIB address.

To display the message terminator, press the SPCL
button, enter 241 from the keypad, and press ENTER.
The letters LF EOTI are then displayed if the selected
message terminator is LF EOI, and the letters £o1 are
displayed if the terminator is EOI only.

Resetting the GPIB Address and Message
Terminator

The SPCL button can also be used to change the
GPIB primary address and the message terminator. To
reset the GPIB address, preform the following
operation:

1. Press SPCL

2. ~ Enter 240 from keypad

3. Press ENTER

4. After current GPIB address

setting is displayed, enter the
new address from the keypad

5. Press ENTER

To reset the message terminator, perform the
following operation:

1. Press SPCL

2 Enter 241 from keypad

3. _ Press ENTER

4 Aifter current message

terminator is displayed, use the
knob to select the new
terminator

5. ' Press ENTER

3-2 REV JUL 1991

Commands

The SG 5030 is controlled either by front panel
controls or by remote commands that it receives from
the controller through the GPIB interface. The remote
commands are divided into three types:

e Setting commands — control instrument

settings.
¢ Query/Output commands — request data.

e Operational commands — changes instrument
operational commands (i.e. store, test, etc.).

When the instrument is in the remote state, it
executes all three types of commands in the appropriate
manner (for example, sets an instrument control or
returns the requested data). In the local state (that is, -
when the instrument is under front-panel control), the

“instrument only executes query/output commands.

In the following sections, the SG 5030 commands
are presented in three ways:

¢ Command Summary — A command list divided
into functional groups, with brief descriptions of
each command.

e Control/Command Descriptions — A front
panel illustration showing command relationships
to front panel operation and internal parameters.

e Detailed Command Descriptions — An
alphabetically arranged presentation of all the
commands with complete detailed descriptions.

Command Format

A command consists of a header and, if necessary,
one or more arguments. The command headers are
English-language words that denote the operation to be
carried out, such as INIT (initialize the instrument), or
FREQUENCY (set the output signal frequency). Only
the first three characters of a command header must
be given, although it is acceptable to enter the entire
command header.

When a command requires arguments, they are
entered after the command header. For example, the
FREQUENCY command requires an argument to give
the desired frequency setting (FRE 15000). The header
and arguments are generally separated by a space
character, although the command will be accepted
without the space.

SG 5030 Operator’s Manual
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The headers for query commands include a terminating
question mark (?) symbol (USEREQ?). Since only the

first three characters of a command header must be

given, the ? may be given after these characters (for
example, (USE?).

Additional information about the command format is
given in the section titled Message Format.

Tektronix Codes and Formats

In addition to compliance with the IEEE-488.1 interface
standard, the command headers, arguments, and
syntax also meet the Tektronix Codes and Formats
standard. This standard makes programming simple
because the language and syntax between Tek
instruments is consistant and easy to use. Standard
instruments-data formats open up the lines of bus
communication and makes the test system easy to set
up and operate.

Command Summary

This section provides a summary of the SG 5030
commands. The list is arranged in functional groups:
instrument commands, status commands, and system
commands.

NOTE

Capitalized letters in the command header word
are required -characters, the lower case
characters may be optionally entered. Angle
brackets < > indicate a required user supplied
element. Square brackets [ ] indicate an
optional element.

Instrument Commands

The following commands control instrument operations
that are associated with front-panel controls.

AMPlitude <num>[:<dBM>] — Sets the amplitude
of the output signal. The default units are volts, if
desired, dBm can be selected.

AMP1itude? — Returns the current amplitude setting.

FREquency <num> — Sets the frequency of the
output signal.

FREquency ? — Returns the current frequency setting.

REFreq ON— Turnsonthe 50kHz reference frequency
and sends it to the output.

REFreq OFF — Turns off the 50kHz reference
frequency and enables the variable frequency
controls.

REFreq? — Returns the current status of the reference
frequency (REFREQ ON or OFF).

ouTput ON — Turns the output on.
ouTput OFF — Turns the output off.

ouTput? — Returns the current status of the output
(OUTPUT ON or OFF).

sTore <num> — Stores the current front-panel setup
" at location 1 to 20.

RECall <num> — Recalls the front-panel setup from
location 0 to 20. (Location 0 contains the initialization
settings.)

SG 5030 Operator’s Manual

3-3




Programming

Status Commands

The following commands enable and disable service
requests and return status information about instrument
operation.

RQS ON — Enables generation of service requests.
RQs OFF — Disables generation of service requests.

RQS? — Returns status of service requests (RQS ON
or OFF).

USEreq ON — Enables SRQ operation when the ID
button is pushed.

USEreq OFF — Disables SRQ operation when the ID
button is pushed.

USEreq? — Returns status of user request (USEREQ
ON or OFF). '

LEVeled? — Returns current status of output signal
(LEVELED YES or NO).

EXTtb? — Returns current status of the external
timebase input (EXTTB ACTIVE or INACTIVE).

System Commands

The following commands perform system wide
operations.

102 — Returns instrument identification and firmware
version.

INIt — Initializes instrument settings.

SET? — Returns the current instrument settings to the
GPIB interface. This command can be used for storage
of set-ups on the host controller for later retrieval. It can

also be used during development of an automated test
procedure by allowing the host controller to “learn” a
series of manual front panel settings.

TESt — Initiates a self test on the instrument. When the
test is complete, the instrument returns to the settings
last entered. If the self test failed, the SG 5030 returns
an SRQ to the controller.

EVEnt? Or ERRor? — Returns information about the
event reported in the last serial poll.

HELp? — Returns a list of all the command headers the
SG 5030 accepts.

ABStouch <nrl> — Provides a means of remotely
activating (touching) front-panel buttons and controls
through the GPIB interface. Refer to Table 3-2.

caL? — Returns a list of all the Calibration settings
(SPCL 99) stored in NVRAM.

Control/Command Descriptions

Fig. 3-1 shows the instrument commands and their
relationship to the front-panel controls.

Detailed Command List

The following section provides a detailed description of
the SG 5030 commands and their command syntax.

NOTE

Capitalized letters in the command header
word are required characters, the lower case
characters may be optionally entered. Angle
brackets < > indicate a required user supplied
element. Square brackets [ ] indicate an
optional element.

34
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ID?
USEreq ON
AMPIlitude<nums>[:<dBM>] EVEnt? , USEreq OFF
AMPIlitude? ERRor? RECall<num> USEreq?
RQS ON
RQS OFF
INIt STOre<num> RQS?
I |I-j-
AMPL e
FREQ (RECAD)
< DIGIT SELECT> 10 11
4 5

I AMPL
45mV-55Vpk-pk

(RN FREQUENCY
VARIABLE REFERENCE
G/z-SEOMHz / a:mz

1 2
L L1
0 . +

> o \w—ET UP‘./_4 L J L ]I
;sPcLI Ismmj IIREBALII. (8 QUTPUT HEAD
TIMEBASE BN oE) 11020
TIMEBASE RECALLD
ouT {10MHz) =INT
. - 89 = INITIATE ADJUSTMENTS
EEEANR | A 4
- - 241 = SET IEEE TERMINATION
400mV pk-pk -10dBm TO +10dBn}
INTOS0Q SIQAC S ——
[ | —s
REFreq ON OUTput ON
REFreq OFF : OUTput OFF
REFreq? ‘ OUTput?
FREquency<num> EXTtb? LEVeled?
FREquency? '

7703-7

Figure 3-1: Instrument Commands & Front Panel Controls
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ABSTOUCH
Type:
Setting
Setting syntax:
ABStouch <nrl>
Examples:

ABSTOUCH 5
ABS 5

Discussion:

This command causes one or more front-panel buttons
or controls to be remotely activated (touched) through
the GPIB interface. This feature is useful for evaluation
and applications procedures that simulate operator
actions.

Table 3-2: ABSTOUCH Command Arguments

Front Panel Argument
Switch Function | (decimal number)
Knob Increment 0
Knob Decrement 1
Output ON 2
CLEAR 3
0 4
. 5
, +/- 6
Hz/dBnVENTER 7
' 1 8
2 9
3 10
- KhZ/mV 11
4 12
5 13
6 14
MHz/V 15
7 16
8 17
9 18
INST ID 19
AMPLITUDE 20
VARIABLE 21
STORE 22
SPCL 23
< 24
> 25

AMPLITUDE
Type:
Setting or query
Setting syntax:

AMPlitude <num>[:dBm]

Examples: Amplitude selected:
AMPLITUDE 4.5  4.5Vp-p
AMPL .5 500mV p-p
AMP 3.5E-2 35mV p-p
AMP 0:dBm 0dBm
AMP -30:dBm -30dBm
Query syntax:
AMPlitude?
Query response syntax:

AMPLITUDE <num>
AMPLITUDE <num>:dBm

Query response examples:

AMPLITUDE 3.250
AMPLITUDE 400.0E-3
AMPLITUDE -15.00:DBM

Discussion:

This command sets the amplitude of the output signal
in volts peak-to-peak or dBm. If dBm units are not
specified, volts are assumed. The dBm range is
-42.95dBm to +18.75dBm, with aresolution of 0.05dBm.
The voltage péak-to-peak range of the instrument is
4.50mV to 5.500V. This range is divided into three
subranges, and the amplitude resolution is different in
each of these subranges as follows:

Range Resolution
-42.95dBm to +18.75dBm 0.05dBm
4.50mV to 55.00mV 0.02mV
55.2mV to 550.0mV 0.2mv
0.552V to 5.500V 2mv

If the amplitude specified in the command has a greater
resolution than the subrange it falls in, the amplitude is
rounded off to the closest allowable resolution.

The aMPlitude? command causes the current
amplitude setting to be returned.

3-6
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CAL?
Type:
Query
Query Syntax:

CAL <num>,<num>, <num>, <num>, <num>,
<num>, <num>, <num>, <num>, <num>, <num>,
<num>

Query Response Examples:

CAL 139,136,140,2746,2755,2747,2838,
340,2843,341,2841,342

Discussion:

This query returns the current DAC settings stored
in NVRAM that were set either by default or by selection
of the SPCL 99 calibration routine. Table 3-3 below
shows a list of the DACs and the name of each DAC
setting, listed in the order returned by the CAL? query.

Table 3-3: DAC Setting Names

DAC Name DAC Setting Name

Oftset DAC (high byte)
Offset DAC (low byte)
Offset DAC (high byte)
LF Level DAC
LF Level DAC
LF Level DAC
RF Level DAC
RF Level DAC
RF Level DAC
RF Level DAC
RF Level DAC
RF Level DAC

If_power_amp_offset
|f_pream p _offset
rf_power_amp_offset
If_gain_cal _x1
1f_gain_cal _x10
If_gain_cal _x100
rf_gain_max_ x1
rf_gain_min_x1
rf_gain_max_ x10
rf_gain_min_x10
rf_gain_max_ x100

rf_gain_min_x100

SG 5030 Operator's Manual

Programming

ERROR?
EVENT?
Type:
Query
Query syntax:
ERRor?
EVEnt?

Query response syntax:

ERROR <num>
EVENT <num>

Query response examples:

ERROR 205
EVENT 351

Discussion:

These commands return information about the event
reported in the last serial poll. If RQS is ON, the <num>
response for both commands is the event code for the
last reported status byte. If RQS is OFF, <num> is the
event code for the highest priority event that has
occurred. The event code will be cleared upon
completion of these commands. Refer to the section
titled Status and Error Reporting for a discussion of
event codes and status bytes. Table 3-4 lists all the
SG 5030 error/event codes.

These two commands are equivalent and either may
be used to preserve compatibility with other Tektronix
GPIB products.
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EXTTB?
Type:
Query
Query syntax:
EXTtb?
Query response: (one of the following)

EXTTB ACTIVE
EXTTB INACTIVE
Discussion:

This command returns the current status (ACTIVE or
INACTIVE) of the external timebase input
(EXT TIMEBASE connector).

FREQUENCY
Type:
Setting or query
Setting syntax:
FREquency <num>
Examples:

FREQUENCY 120E3
FREQ 1.5E4

FRE 5E+4

FRE .9

Query syntax:

FREquency?

Query response syntax:
FREQ <num>

Query response examples:

FREQ 125.00E+3
FREQ 1.0000E+3

Discussion:

This command sets the frequency of the output signal.
The frequency range of the instrument is 0.1Hz to
550.00000 MHz. This range is divided into three
subranges, and the frequency resolution is different in
each of these subranges as follows:

Range Resolution
0.1Hz to 4.9999KHz 0.1Hz
5.000kHz to 49.999kHz 1Hz
50.00kHz to 550.00000MHz 10Hz

If the frequency specified in the command has a greater
resolution than the subrange it falls in, the frequency is
rounded off to the nearest allowable resolution.

The FREquency? query causes the current frequency
setting to be returned.

3-8
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HELP?
Type: ,
Query
Query syntax:
HELp?
Query response:

HELP ABSTOUCH,AMPLITUDE,CAL, ERROR,
EVENT, EXTREF, FREQUENCY, HELP, ID, INIT,
LEVELED,OUTPUT, RECALL, REFREQ, RQS, SET,
STORE, TEST, USEREQ

Discussion:

This command returns the word HELP followed by a list
of all the command headers the SG 5030 accepts.

ID?

Type:

Query
Query syntax:

ID?
Query response:

ID TEK/SG5030,V81.1,Fx.x
Discussion:

This command returns the instrument identification and
the firmware version, as follows:

TEK/SG5030 — identifies the instrument type.

V81.1 — identifies the version of the Tektronix Codes
and Formats used in the SG 5030 firmware design.

Fx.x — identifies the instrument’s firmware version. For
example, F1.0 indicates the firmware version 1.0.

SG 5030 Operator’s Manual
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INIT

Type:

System
Setting syntax:

INIt
Example:

INIT
Discussion:

The INIT command clears the current settings and
initializes the SG 5030 to the following predefined
settings:

OUTPUT OFF

AMPLITUDE 1.000
FREQUENCY 1.000000E+7
REFREQ OFF

RQS ON

USEREQ OFF

After the SG 5030 has executed the INIT command,
the display shows FREQ 10.00000MHz, and the switch
button VARIABLE is lighted. (No other switches are
lighted.)

This command has the same effect as the RECALL 0
command. Neither of these commands affects the
UNLVL or EXT TIMEBASE Active LED. The stored
settings buffer is not affected.

LEVELED?
Type:
Query
Query syntax:
LEVeled?
Query response: (one of the following)

LEVELED YES
LEVELED NO

Discussion:

This command returns the leveled-signal status of the
output signal (YES or NO).

3-10
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OUTPUT
Type:
Setting or query
Setting syntax:

OUTput ON
OUTput OFF

Examples:

OUTPUT ON
OUT OFF

Query syntax:
OUTput?
Query response: (one of the following)

OUTPUT ON
OUTPUT OFF

Discussion:

This command turns the signal output on or off at the
OUTPUT HEAD connectors, depending on the
argument specified. The source impedance is
- maintained when the output is off. At power-up, the
output is set to OFF.

The ouTput? command returns the current status of
the output signal (ON or OFF).

RECALL
Type:
Operational
Syntax:
RECall <num>
Examples:

RECALL 2
REC 7
REC 0

Discussion:

This command recalls the instrument settings from the
non-volatile RAM location specified in the <num>
argument, and sets the instrument to those settings. The
<num> argument can be from 0 to 20 (decimal).
Numbers 1 through 20 are used for user-selectable
setups; number 0 references the initialization setup (that
is, the RECALL 0 command is equivalent to the INIT
command). If no settings are stored in the specified
location, the instrument assumes the INIT command
settings.
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REFREQ

Type:
Setting or query
Setting syntax:

REFreq ON
REFreq OFF

Query syntax:
REFreq?
Query response: (one of the following)

REFREQ ON
REFREQ OFF

Discussion:

This command turns the 50kHz reference frequency ON
and OFF. When the reference frequency is ON, the
variable frequency controls are disabled and the
reference frequency is connected to the output. When
the reference frequency is OFF, the variable frequency
controls are enabled and control the frequency of the
output signal. The output frequency is returned to the
previous variable frequency. The output amplitude
remains at its last setting.

The REFreq? command returns the current status of
the reference frequency (ON or OFF).

RQS
Type:
Setting or query
Setting syntax:

RQS ON
RQS OFF

Query syntax:
RQS?
Query response: (one of the following)

RQS ON
RQS OFF

Discussion:

This command enables and disables the instruments
ability to generate service requests (SRQs). When RQS
(request for service) is ON, the instrument asserts an
SRQ on the GPIB whenever an event occurs that
requires a service request. The events that normally
cause service requests to be asserted include the
power-up sequence, self-test errors, front-panel
operation errors, programming errors, and internal
errors.

When RQS is OFF, SRQs are saved, and the SRQ

~ annunciator light on the instrument front panel is lit. An
" ERROR? Or EVENT ? command query can then be used

to determine which SRQs have been generated.

The RQS? command returns the current status of the
SRAQ function (ON or OFF).

3-12
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SET?
Type:
Query
Query syntax:
SET?
Query response example:

OUTPUT ON;AMPLITUDE

17.40E-3; FREQUENCY
123.34543E+6;REFREQ OFF;RQS ON;USEREQ
OFF

Discussion:

This command returns the current instrument setting
for OUTPUT (ON or OFF), AMPLITUDE, FREQUENCY,
REFREQ (ON or OFF), RQS (ON or OFF), and
USEREQ (ON or OFF). The maximum length of the
settings query data string is 84 bytes.

SG 5030 Operator’'s Manual
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STORE
Type:
Operational
Syntax:
STOre < num>
Examples:

STORE 8
STO 13

Discussion:

This command causes the current instrument
front-panel control settings to be stored in non-volatile
RAM at a location specified with the <num> argument.
The <num> argument can be from 1 to 20 (decimal).
Twenty front-panel control settings are saved for each
instrument setup. Nonvolatile RAM is provided so that
the settings are saved when power is turned off to the
instrument.
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TEST

Type:

Operational
Syntax:

TESt
Example:

TEST
Discussion:

This command causes the instrument to perform a self
test. When the test is complete, the instrument returns
to the settings last entered. If the self test failed, the
SG 5030 returns an SRQ to the controller.

USEREQ
Type:
Setting or query
Setting syntax:

USEreq ON
USEreq OFF

Examples:

USEREQ ON
USE OFF

Query syntax:

USEreq?

Query response: (one of the following)

USEREQ ON
USEREQ OFF

Discussion:

This command enables or disables the SRQ interrupt
that is generated when the front-panel INST ID button
is pressed. When the USEREQ (user request) function is
OFF, the instrument in inhibited from returning the
instrument ID SRQ when the INST ID button is pressed.

The Usereq? command returns the current status of
the instrument ID SRQ (ON or OFF).

3-14
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Figure 3-2: ASCII Character Chart
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Messages And
Communication
Protocol

Command Separator

A message consists of a command or a series of
commands, followed by a message terminator.
Messages consisting of multiple commands must have
the commands separated by semicolons. A semicolon
at the end of a message is optional. For example, each
line below is a message:

INIT
INIT;RQS ON;USER OFF;ID?;SET?
init;

Message Terminator

Messages may be terminated with EOI (the GPIB
End-Or-ldentify signal) or the ASCII line feed (LF)
character. Some controllers assert EOI concurrently
with the last data byte; others use only the LF character
as a terminator. The SG 5030 can be set via the front
panel to accept either terminator. With EOI only
selected as the terminator, the instrument interprets any
data byte received with EOIl asserted as the end of an
input message; it also asserts EOI concurrently with the
last byte of an output message. With LFEOI selected
as the terminator, the SG 5030 interprets either a LF
character or EOIl as a message terminator. Here, the
instrument interprets the LF character without EOI
asserted (or any data byte received with EOI asserted)
as the end of an input message. To terminate output
messages, the instrument transmits a carriage return
(CR) followed by a LF character with EOIl asserted. The
SG5030 is shipped with EOIl only selected.

Formatting a Message

Commands sent to the SG5030 must have the
proper format (syntax) to be understood; however, this
format is flexible in that variations are acceptable. The
_ following describes this format and the acceptable
variations.

The instrument expects all commands to be
encoded in ASCII; however, it accepts both upper and
lower case ASCII characters. All data output is in upper
case (see Fig. 3-2).
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As previously discussed, a command consists of a
header followed, if necessary, by arguments. A
command with arguments may have a header delimiter,
which consists of the space character (SP) between the
header and the argument.

The SG 5030 ignores any extra formatting
characters SP, CR (carriage return), and LF that are
added between the header delimiter and the argument,
as shown in the following examples. (In these examples,
the formatting characters are shown inside
parenthesis.)

Example 1: RQS(SP)oN;
Example 2: ros(SPSP)oN;
Example 3: Ros(SPCRLFSPSP)on

(In the LFEOI message terminator mode, the LF
character can also be used to terminate messages.)

In general, these formatting characters are ignored
after any delimiter and at the beginning and end of a
message.

e (SP)ros(SP)ou; (CRLF)
e (SP)user(SP)orF
Number Formats

The SG5030 recognizes the following three number
formats:

e NR1 (integer) — Signed or unsigned decimal
integers (for example, + 0,— 0,+ 1,2,— 1,- 10).

e NR2 (real) — Signed or unsigned decimal real
numbers (for example, — 3.2, + 5.0, .2).

e NR3 (floating point) — Floating-point numbers
expressed in scientific notation (for example,
+ 1.0E- 2, 147E1, 1.E- 2, 0.01E+ 0).

In each of these formats, an unsigned value is
interpreted as a positive value (that is, 2 is equivalent
to + 2). '

Rounding of Numeric Arguments

The SG 5030 rounds numeric arguments to the
nearest unit of resolution and then checks for
out-of-range conditions. If the argument is outside the
allowable range, the instrument sets the value to the
highest (or lowest) allowable value within the range. For
example, if a frequency of 700MHz is given, the
instrument frequency is set to 550MHz, the maximum
allowable frequency and an Error 205 (argument out of
range) is generated.

SG 5030 Operator’s Manual




Programming

frequency is set to 550MHz, the maximum allowable
frequency and an Error 205 (argument out of range) is
generated.

Message Protocol

As the SG 5030 receives a message it is stored in the

input Buffer, processed, and executed. Processing a

message consists of decoding commands, detecting
delimiters, and checking syntax. If an error is detected
during processing, the instrument will assert SRQ.

Executing a message consists of performing the actions
specified by its command(s). For setting commands,
this involves updating the instrument settings. The
" setting commands are executed in order received.
Execution of the settings occurs when the instrument
has received enough characters of the command to
determine a valid setting. The instrument does not
require a message terminator to execute a valid
command. '

The SG 5030 behaves the same regardless of whether
each command is sent as a separate message or
several commands are included in one message. The
only difference is that multiple-command messages
require less bus overhead. When the SG 5030 receives
a query/output command in a message, it executes the
command by retrieving the appropriate data and putting
it in the output buffer. The instrument then continues to
process and execute the remainder of the commands in
the message. The query data is sent to the controller
when the SG 5030 is made a talker.

Note:

It is not recommended that multiple queries be
placed in one message. If more than one query
is in a message, one or more response(s) may
be lost. No error message will be generated.

Multiple Messages

- The SG 5030 input buffer has finite capacity and a single
" message may be long enough to fill it. In this case, the

instrument will process the first portion of the message
before the instrument accepts additional input. While the
commands in the full input buffer are being processed,
the instrument holds off additional data (by asserting
NRFD) until space is available in the input buffer.

When space is available, the instrument can accept the
next message before the first has been completely
processed. -

As described above, after the SG 5030 executes a
query-output command in a message, it holds the
response in its output buffer until the controller makes
the instrument a talker. If the instrument receives a new
message before all of the output from the previous
message is read, it clears the output buffer before
execution the new message. This prevents the
controller from getting unwanted data from old
messages. '

One other situation can cause the SG 5030 to delete
output. The execution of a long message might cause
both the input and output buffers to become full. When
this occurs, the instrument cannot finish execution of the
message because it is waiting for the controller to read
the data it has generated; but the controller cannot read
the data because it is waiting to finish sending its
message. Because the instrument’s input buffer is full
and it is holding off the rest of the controller’'s message
with NRFD, the system hangs up with the controller and
instrument waiting for each other. When the SG 5030
detects this condition, it generates an error, asserts
SRQ, and deletes the data in the output buffer.

SG 5030 Operator’s Manual
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Instrument Responses to IEEE-488
Interface Messages

The IEEE-488.1-1987 bus standard defines a set of
interface commands and the effects of those commands
on the instrument’s interface functions. This section
. describes the effects of the IEEE-488 interface
messages on SG 5030 operation. The standard
abbreviations for these commands are used here.

UNL (Unlisten) and UNT (Untalk)

The UNL command cause the SG 5030 listener function
goes to its idle state (unaddressed). In the idle state, the
instrument does not accept instrument commands from
the IEEE-488 bus.

The UNT command causes the instrument talker
function to its idle state. In this state, the instrument
cannot supply output data via the bus.

The ADRS indicator is off when both the talker and
listener functions are idle. If the SG 5030 is either
talk-addressed or listen-addressed, the indicator is on.

IFC (Interface Clear)

The IFC command has the same effect as issuing both
the UNT and UNL commands. The front-panel ADRS
indicator is off.

DCL (Device Clear)

The DCL command reinitializes communication
between the SG 5030 and its controller. In response to
DCL, the instrument clears any input and output
messages. Also cleared are any errors or events waiting
to be reported, except the power-on event. If the SRQ
line is asserted for any reason other than power-on
when DCL is received, SRQ is unasserted.

SDC (Selected Device Clear)

The SDC command has the same function as DCL;
however, only instruments specifically addressed
respond to SDC.

SPE (Serial Poll Enable)

The SPE command enables the SG 5030 to supply
output serial poll status bytes when it is talk-addressed.

SPD (Serial Poll Disable)

The SPD command switches the SG 5030 to its normal
operation of sending the data from the output buffer.

MLA (My Listen Address) and MTA (My Talk
Address)

The SG 5030 IEEE-488 bus address establishes the
primary listen and talk addresses. The current setting of
the bus address is displayed on the instrument
front-panel readout window when the INST ID button is
pressed. When the instrument is addressed to either
talk or listen, the front-panel ADRS indicator is lighted.

LLO (Local Lockout)

The LLO command causes the SG 5030 to change to a
lockout state: from LOCS to LWLS or from REMS to
RWLS. The LLO command sent by itself does not set
the instrument into Local Lockout. You must send a
following command to cause the GPIB circuitry to
recognize and assert LLO.

REN (Remote Enable)

If REN is true, the SG 5030 will change to a remote state
(from LOCS to REMS if the internal message
return-to-local (rtl) is false, or from LWLS to RWLS when
its listen address is received). REN false causes a
transition from any state to LOCS; the instrument stays
in LOCS as long as REN is false.

A REN transition may occur after message processing
has begun. In this case, execution of the message being
processed is not affected by a transition.

GTL (Go To Local)

If the instrument is listen addressed, the GTL command
causes the SG 5030 to change to local state.
Remote-to-local transitions caused by GTL do not affect
the execution of the message being processed when
GTL is received.

Remote-Local Operation

The preceding discussion of interface messages
describes the state transitions that the GTL and REN
commands cause. Most front-panel controls cause a
transition from REMS to LOCS by asserting a message
called return-to-local (rtl). This transition may occur
during message execution; but, in contrast to GTL and
REN transitions, a transition initiated by rtl affects
message execution. In this case, the instrument
generates an error if there are any unexecuted setting
or operational commands. Front-panel controls that
change only the display (such as INST ID) do not affect
the remote-local states; only front-panel controls that

3-18
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The SG 5030 maintains a record of its settings in
the current settings buffer and new settings from the
front panel or the controller update these recorded
settings. In addition, the front panel is updated to reflect
setting changes caused by commands. Instrument
settings are unaffected by transitions between the four
remote-local states. The REM indicator is lighted when
the instrument is in REMS or RWLS.

Local State (LOCS)

In LOCS, the operator controls the SG 5030 settings
via the front-panel push buttons and knob. The only bus
commands that are executed are those that do not
change instrument settings (query-output commands).
All other bus commands (setting and operational
commands) generate an error since those functions are
under front-panel control.

Local Without Lockout State (LWLS)

When the SG 5030 is in LWLS, it operates the same
as it does in LOCS, except that rtl does not inhibit a
transition to remote.

Remote State (REMS)

In REMS, the SG 5030 executes all instrument
commands from the GPIB bus. For commands having
associated front-panel indicators, the front panel is
updated when the commands are executed.

Remote with Lockout State (RWLS)

In RWLS, the SG 5030 operates similar to REMS
operation except that the ril message is ignored. (The
front panel is locked out.)

SG 5030 Operator’s Manual
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Status And Error Reporting

The SG 5030 can alert the controller that it requires
service through the service request function (defined in
the |EEE-488 Standard). The service request function
also provides a means of indicating that an event (a
change in status or an error) has occurred. To service
a request, the controller performs a serial poll. In
response to this poll, the SG 5030 returns a status byte
(STB), which indicates whether or not it was requesting
service. The STB can also provide a limited amount of
information about the request. The format of the
information encoded in the STB is given in Fig. 3-3.
Note that, when data bit 8 is set, the STB conveys
Device Status information, which is contained in bits 1
through 4. (The SG 5030 does not utilize this feature.)

In case of an intermittent error condition multiple
SRQs may be stored in the SG 5030 internal stack.
These SRQs can all be simultaneously cleared with a
DCL (Device Clear) command.

NOTE

The SG 5030 status is available over the bus
by Serial Poll and/or Error Query, with or without
RQS on.

Because the STB conveys limited information about
an event, the events are divided into classes, which the
STB reports. The classes of events are defined as
follows: )

Indicates that the SG 5030 has
received a command that it cannot
understand. The command does
not affect the current state of the
instrument.

Indicates that the instrument has
received a command that it
understands, but cannot execute
because of the present state of the
instrument,, or because the
command is out of the instrument's
range. .
Iindicates that the instrument has
detected a hardware condition or
firmware problem that prevents
operation.

Command Error

Execution Error

Internal Error
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Error Messages Sent to the Front
Panel

Error messages sent to the front panel remain
displayed until any front-panel button is pushed or a
GPIB command is executed.

An NVRAM Battery Test (E363) error means the
battery backed up memory failed, resulting in the front
panel setups and the GPIB address & message

o — — — — — —

terminator information being lost. Front-panel setups will
default to the factory default settings with the GPIB
address 25 and message terminator of EOI only.

A CAL Constant Checksum Failure (E364) means
the calibration constants are in some way not correct.
The instrument then defaults to a nominal set of
calibration constants and the Front Panel RECAL LED
will be illuminated.

If 1, STB indicates device status

{If 0, STB indicates event class

(Not used in the SG 5030)

___________ 1 if requesting service
_________ 1 indicates an abnormal event

— Define events if bit 8 is set

BIT POSITION

®s — —
Bl — —|

l
|
1
1

DECIMAL WEIGHT

Normal Events:

Power-up (65)

ID user request (67)

Abnormal Events:

Invalid command header (97)

oj|o|Oo|o |o
[T T UG I Y
—-_ | |a]O|O
o|lo|jo|o|o
o|OojOo|o |o

1
1
1
0
1

Settings error (98)

System error (99)

7703-9

Figure 3-3: STB Bit Configuration
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Bus Error/Event Codes And Serial
Poll Response

The SG 5030 provides additional information about
many of the events, particularly the errors reported in
the STB. The controller can request the additional
information by issuing an ERROR? Of EVENT?
command. -In response, the SG 5030 returns a code
that defines the event. These codes are described in
Table 3-4.

Power-on Sequences And Settings

Each time power is applied to the SG 5030, the
internal microprocessor performs a self test diagnostic
routine to check the instrument RAM and ROM
functionality. If no RAM or ROM error is found, the
microprocessor performs further routines that check the
functionality of other instrument hardware.

If a hard ROM, RAM or NVRAM failure is found at
power up, the instrument will lock up and indicate the
error type with the four LEDs on the CPU board. The
LED code is shown below:

LED 1 LED2 LED3 LED4

ROM off on on on
RAM off off on on
NVRAM on off , on - on

If a functional failure is detected, an error code will
appear in the display window. The error will remain
displayed until cleared by pressing any front-panel
button or executing any GPIB command. The SG 5030
will respond to input and attempt to function in spite of
the error. Refer to Table 3-4 for bus error codes and
front-panel error codes.

Upon successful completion of the self tests, the
SG 5030 restores the instrument settings that were in
use when the instrument was last turned off, except that
the sine-wave signal to the output head will be turned
off.

SG 5030 Operator’'s Manual
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Table 3-4: Error Query and Status Responses

. Error/Event SerialPoll

Description " Query Response (Decimal)’

Command Errors/Events
. System normal 0 NSB?

Command header error 101 97 or 113
Header delimiter error 102 97 or 113
Command argument error 103 97 or 113
Argument delimiter error _ 104 97 or 113
Non-numeric argument 105 97 or 113
Missing argument 106 97 or 113
Invalid message unit delimiter 107 97 or 113
Bad symbol 150 97 or 113
Syntax error 151 97 or 113
Symbol number too long 153 97 or 113
Invalid input character 154 97 or 113
Invalid string input 155 97 or 113
Numerical underflow 156 97 or 113
Execution Errors/Events
Argument out of range - 205 98 or 114
Not in adjustment mode 250 98 or 114
/O buffers full, output flushed 251 98 or 114
Settings buffer empty 252 98 or 114
llegal settings number specified 253 98 or 114
Beyond adjustment limit 254 98 or 114
Internal Errors/Events
Interrupt fault 301 . 99 or 115
System error 302 99 or 115
HF unleveled 350 99 or 115
Reference loop unlocked 351 99 or 115
Wide loop unlocked 352 99 or 115
Narrow loop unlocked 353 99 or 115
Offset loop unlocked 354 99 or 115
DDS loop unlocked 355 99 or 115
Unplugged error 356 99 or 115
CPU Self Test Errors
EPROM checksum failure 360 99 or 115
NVRAM test failure 361 99 or 115
RAM test failure 362 99 or 115
NVRAM battery test failure 363 99 or 115
CAL constant checksum failure 364 99 or 115
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Table 3-4: Error Query and Status Responses (Continued)

L Error/Event SerialPoll

Description Query Response (Decimal)’
Hardware Self Test Errors
Output OFF test failure 370 99 or 115
REF Freq test failure 3711 99 or 115
DDS OFF test failure 372 _ 99 or 115
10.00000 MHz test failure 373 99 or 115
10.00001 MHz test failure 374 99 or 115
500.00000 MHz test failure 375 99 or 115
Wide Loop Divider test failure 376 99 or 115
Output Amp powered test failure 377 99 or 115

~ System Errors/Event

No errors or events , 0 NSB? ]
Power on 401 , 65 or 81 ’
ID User request 403 67 or 83
SRQ pending 455 NSB2

1 it the message processor is busy, the instrument returns a number 16 (decimal) higher than the serial poll response.
2 No Status Byte.
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Programming Examples

Talker/Listener Utility Programs

The folloWing sample programs allow a user to send any of the commands listed in the Functional Command
List and receive the data generated. ' /

Talker/Listener Utility Program for IBM PC Compatibles

R R R R L L 2
TokkkkkXhkKkKkkkKkkkkXkkxxxk**x*xSG 5030 TALKER/LISTENER PROGRAM*  *kkkkkkkkkkkkkkkkk Xk ok ok kk %
[ T T
’ THIS PROGRAM REQUIRES THAT THE SG 5030 ADDRESS BE SET TO THE

’ FACTORY DEFAULT OF 10.

COMMON SHARED IBSTA%, IBERR%, IBCNTS

ID$ = “TEKDEV1"

CALL IBFIND (ID$, BD%)  SELECT TEKDEVI FOR GPIB ACCESS

SG% = 10 ‘ SG% = FACTORY DEFAULT ADDRESS OF 10 : ;
CALL IBPAD (BD%, SG%)  CHANGE TEKDEV1PRIMARY ADDRESS TO ’
ID$ = “GPIBO” * SET UP GPIB FOR BOARD LEVEL

CALL IBFIND(ID$, GP%) ’ COMMUNICATION

REMOTES = 1
CALL IBSRE(GP%, REMOTE%) ! SET REMOTE ENABLE

CLs ’ CLEAR SCREEN

REPLYS$ = SPACES$(125)  DIMENSION RD$ TO 125

PRINT N *x Ak ok k ko kk ko kA kA kA A AR A A A AR AR A AR A kA kA Xk kA A Ak Ak Ak kA Ak hkk Ak ok hh kA k ke kk ok kk ke kkokkkk

PRINT W“WhX*k*xk*xxxxx*x*x*x*x**xx**SG 5030 TALKER/LISTENER PROGRAM****xkkkxkkkkk kkkkkkk kk Kk k% /7
PRINT “hkokkkokdkkdkk ok ko kb ko ek ko Xk k ok k ok kA k ok KAk kA Kk A kR KKK AR KR K KR Kk KRRk KRRk Kk kkk ok ok khk ok kk
MAINPROG:

PRINT “RETURN TO EXIT; ”

INPUT “ENTER MESSAGE(S)”“L WRTS$

IF WRTS$ = “ ” THEN GOSUB TERMINATE

CALL IBWRT(BD%, WRTS$) ’ SEND MESSAGE TO SG 5030

GOSUB CHECKGPIB ’ CHECK FOR GPIB ERROR

’ ******************************INPUT FROM DEVICE***Xxkkkkhkhkkhh kA A Xk Ak kk kX kkkkkk kX% x

FOR T = 1 TO 1000

NEXT T

CALL IBRD (BD%, REPLYS$)  INPUT DATA FROM SG 5030

GOSUB CHECKGPIB ’ CHECK FOR GPIB ERROR GOSUB
CHECKSG Y GET SG 5030 ERROR MESSAGE

PRINT : PRINT “INSTRUMENT REPLY ”, REPLYS$
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PRINT : PRINT “Returned status byte:’; SPR%,

PRINT : PRINT ERRMS
GOTO MAINPROG

Pk kk kKK kKKK KKK KKKAKK KK AR KK XA K * XX AERROR ROUTINE* k¥ %k x ¥ %k kX Xk k kX Ak Kk ok kX k ok ko k ko dk ok ok % % %
CHECKSG:

ERRM$ = SPACE$ (50)

CALL IBRSP (BD%, SPR%)

CALL IBWRT (BD%, “ERR?")

CALL IBRD (BD%, ERRMS)

RETURN

CHECKGPIB:

IF IBSTA% >=0 AND BD% >=0 AND IBSTA% < &H4000 AND IBERR% <> 6 THEN RETURN’no error to report
IF BD% < 0 THEN PRINT “device not installed - use IBCONF then reboot”

IF IBSTA% > 0 AND IBSTA% >= &H4000 THEN PRINT “timeout”

IF IBERR%.= 6 THEN PRINT “timeout”

PRINT “gpib error ”; IBERR%

IF IBERR% = 0 THEN PRINT “DOS error device not installed”

IF IBERR% = 1 THEN PRINT “function requires GPIB—Pé to be CIC”

IF IBERR% = 2 THEN PRINT “no listener on write function”

IF IBERR% = 3 THEN PRINT “GPIB-PC not addressed correctly”

IF IBERR% = 4 THEN PRINT “invalid argument to function call”

IF IBERR% = S5 THEN PRINT “GPIB-PC not system controller as required”

IF IBERR% = 6 THEN PRINT “I/O operation aborted”

IF IBERR% = 7 THEN PRINT “non-existant GPIB-PC board”

IF IBERR% =10 THEN PRINT “I/0 started before previous operation completed”
IF IBERR% =11 THEN PRINT “no capability for operation”

IF IBERR% =12 THEN PRINT “file system error” »

IF iBERR% =14 THEN PRINT “command error during device call”

IF ‘IBERR% =15 THEN PRINT “serial poll status byte lost”

IF IBERR% =16 THEN PRINT “SRQ stuck in ON position”

INPUT “[ENTER] TO CONTINUE”; AS$ * if help$ then

RETUéN

’ *******************************TERMINATE PROGRAM**********************************
TERMINATE:

REMOTE% = 0

CALL IBSRE (GP%, REMOTES®) ‘CLEAR REMOTE ENABLE

PRINT “PROGRAM TERMINATED.”

END
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Section 4
Options And Accessories

Options

There are no options available for the SG 5030 at the time this manual was printed.

Standard Accessories

- Tektronix .
Part Number Name and Description
070-7705-01 SG 5030 Operator's Manual
070-7704-00 SG 5030 Instrument lntérfacing Guide
070-7706-00 SG 5030 Reference Card
015-2350-00 Output Leveling Head

Optional Accessories

Tektronix .
Part Number Name and Description
070-7703-01 SG 5030 Service Manual
015-0221-00 DC Blocking Capacitor

SG 5030 Operator’s Manual REV JUL 1991

4-1




Options and Accessories

4-2

SG 5030 Operator's Manual




Performance Check

Section 5
Performance Check

Introduction

This procedure checks the electrical performance
requirements as listed in the Specifications section of
this manual and may be used in an incoming inspection
facility to determine acceptability of performance. If the
instrument fails to meet the requirements given in this
Performance Check section, the Adjustment Procedure
section should be performed. The Performance Check
procedure can be performed at any ambient
temperature between 0° and +40° C.

Performance Check Interval

The performance check should be performed at the
following intervals:

-At incoming inspection.

-After 2000 hours of operation or every 12 months, if
used infrequently.

-After repair of accidental abuse.

Services available

Tektronix, Inc. provides complete instrument repair
facilities at local field service centers and at the factory
service center. Contact your local Tektronix field office
or representative for more information.

Conventions Used In this Procedure

All reference to the SG 5030 front panel controls,
connectors, and indicators will be indicated by all capital
letters. All associated equipment front panel controls,
connectors and indicators will be indicated by initial
capital letters.

Test Equipment Required

| The test equipment, or equivalent (except as noted)

listed in Table 5-1 is recommended to perform the
Performance Check and the Adjustment Procedure in
this manual.

SG 5030 Operator’'s Manual
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Table 5-1: Required Test Equipment

. Performance| Adjustment
Description Minimum Requirement Check Procedure Recommended Equipment
TM 5000 Series Power Compatible with SG 5030. X X Tektronix TM 5006A
Module
Digital Counter Time Base accurate t0 0.75 X X Tektronix DP 501 Digital
PPM into 50Q load. Prescaler and DC 5010 Opt.
10 Programmable 350MHz
Universal Counter/Timer
Digital Voltmeter 0.25% AC accuracy, 1Hz to X X Hewilett Packard HP 3458A
100kHz, 55mV to 5.5V. Multimeter
Spectrum Analyzer Frequency Range 10kHz to X X Tektronix 2755AP
3GHz, response flatness Programmable Spectrum
< +2.5dB, Reference Level to Analyzer
+20dBm.
Power Meter Frequency Range 100kHz to X Hewilett Packard HP 437B
3GHz, range -30dBm to Power Meter
+20dBm.
Power Sensor Frequency Range 100kHz to X Hewilett Packard HP 8482A
3GHz, power range —-30dBm Power Sensor
to +20dBm. Calibrated at test
frequencies .
Precision 50Q SMAmale 50Q +0.5Q DC, 1/2W, VSWR X Tektronix Part 015-1022-00
Termination <1.06 to 1GHz. '
Precision 50Q BNC Feed  50Q +0.1% DC to 100kHz. X X Tektronix Part 011-0129-00
Through Termination
Adapter BNC female to dual banana X Tektronix Part 103-0090-00
plug
Adapter SMA male to N female X ITT Pomona Model No. 4298
Adapter BNC female to N female X Hewlett Packard Part
1250-1474
Adapter BNC female to N male X Tektronix Part 103-0045-00
Adapter SMA female/SMA female to X Tektronix Part 015-1016-000
SMA male T connector
Adapter SMA male to BNC female X Tektronix Part 015-1018-00
Adapter SMA female to SMA female X Tektronix Part 015-1012-00
DC Blocking Capacitor BNC connections, 0.047pF. X Tektronix Part 015-0221-00
Precision cable, 50Q SMA 50Q +1Q Sns +0.5ns. X Tektronix Part 015-1006-00
male to SMA male (two
required)
Coaxial 50Q cable BNC male to BNC male, 36". X X Tektronix Part 012-0057-01
(two required)
Coaxial 50Q cable BNC male to BNC male, 10". X X Tektronix Part 012-0208-00

1 power sensor calibration uncertainty between the frequencies of 100kHz to 100MHz is less than 1% (voltage), and is less
than 2% (voltage) from 100MHz to 550MHz.
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Preparation
a. Insert the SG 5030 into the power module.
Connect the test equipment and the power
module to a suitable line voltage source.
b. Turn on the power module and test equipment

and allow at least 30 minutes warmup.

1. Check Frequency Accuracy

Description

This test verifies the output frequency accuracy (10Hz
through 550MHz).

Procedure
a. Set up the equipment as illustrated in Figure
5-1.

REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

DIGITAL COUNTER

SG 5030
SG 5030
LEVELING

] LG

7 OUTPUT
)

DP 501 DC 5010

CHA
casg\

Setup:
DP 501

N

10-INCH COAXIAL CABLE

Direct

Input (Prescale/Direct)

DC 5010
Channel A
Term

50 Ohms

Atten

X5

Slope

+

Coupl
Auto Trig button

DC
Push once

Freq A

Selected

SG5030
AMPL button

Selected

55V

DATA keypad

FREQUENCY VARIABLE button

DATA keypad

Selected

sesecccccscres

10 Hz

OUTPUT HEAD ON/OFF

ON

7703-29

Figure 5-1: Frequency Accuracy Check
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k.
b. CHECK:-Digital Counter readout is 10Hz, within L
the limits of 9.939970Hz to 10.06003Hz.
c. Enter 4.9999kHz on the SG 5030 DATA ™
keypad.

d. CHECK:-Digital Counter readout is 4.9999kHz,
within the limits of 4.999825kHz to ™
4.999975kHz.

e. Enter 5.0000kHz on DATA keypad.

f. CHECK-Digital Counter readout is 5kHz, within
the limits of 4.999685kHz to 5.000315kHz. P-

g. Enter 49.999kHz on DATA keypad. g.

h. CHECK-Digital Counter readout is 49.999kHz,
within the limits of 49.99855kHz to
49.99945kHz.

i Select FREQUENCY REFERENCE button
(50kHz).

i CHECK-Digital Counter readout is 50kHz,
within the limits of 49.99685kHz to
50.00315kHz.

Select FREQUENCY VARIABLE button.
Enter 10MHz on DATA keypad.

CHECK-Digital Counter readout is 10MHz,
within the Ilimits of 9.999967MHz to
10.000033MHz.

Enter 10.00001MHz on DATA keypad.

CHECK-Digital Counter  readout is
10.00001MHz, within the Ilimits of
9.999977MHz to 10.000043MHz.

Enter 550MHz on the DATA keypad.

Change DP 501 Input (Prescale/Direct) to
Prescale.

CHECK:-Digital Counter readout is 550MHz,
within the limits or 549.998347MHz to
550.001653MHz.
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2. Check Spectral Purity

Description

This test verifies that the amplitude of the 2nd harmonic
is less than —30dBc, the amplitude of the 3rd is less than
-35dBc, and higher harmonics (only tested through 5th
harmonic) are less than —40dBc of the fundamental
frequency. The test is made at the SG 5030’s maximum
amplitude which is the condition for worst case
harmonics.

The test starts with a spot check below 50kHz and then
sweeps the SG 5030 frequency using the front panel
control knob up to the maximum frequency. The SG
5030 output amplifier has several filters which are
switched near 155MHz and 305MHz as the frequency
is increased and near 145MHZ and 285MHz as the
frequency is decreased. As a result, the following
procedure requires that the frequency be adjusted both
up and down near the filter switching frequencies to look
for the worst case harmonics.

SG 5030 Operator’'s Manual
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Procedure

a. Set up the equipment as illustratedin Flgure 5-2.

b. Press Find Peak (MAX) button. This should set
the marker on the peak of the 10MHz signal.

c. Press Shift button (blue) followed by pushing the

MKR =» Ref Level button. This should set the Ref
Level on the Spectrum Analyzer to +19dBm
+1dBm. The Ref Level should not be changed
during the rest of the procedure.

d.

Set SG 5030 frequency to 50kHz. Set the
Spectrum Analyzer Start/Stop Frequencies to

20kHz and 300kHz, respectively.

NOTE

The DC Blocking Capacitor will cause some
attenuation of the signal below about 300kHz.
This Blocking Capacitor is used to protect the
Spectrum analyzer input from the application of
excessive DC or very low frequency AC that the

REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

SG 5030

00 09

SPECTRUM ANALYZER

SETUP:
Spectrum Analyzer (begin‘selup from power up default settings)
Shift. Push
Grat llum/RESET. On
Data Entry
Press. Ref Level
Keypad 20
Press. +dBx
Start/Stop button. Push
Keypad 5 MHz
Keypad. 50 MHz
Center/Marker Frequency
Tune Mkr. On
Video Filter button. Wide
Min Noise On
SG 5030
AMPL button Selected
DATA keypad. 55V
FREQUENCY VARIABLE button.......ccceeseseenscosssasees Selected
DATA keypad. 10 MHz
OUTPUT HEAD (ON/OFF) ON
770330

Figure 5-2: Spectral Purity Check
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SG 5030 can produce. This attenuation will
reduce the apparent harmonic performance by
several dB.

CHECK-the 2nd harmonic amplitude peak is at
least 3 divisions (-30dBc) and that the 3rd
harmonic amplitude peak s at least 3.5 divisions
(-35dBc) below the top horizontal graticule line
(fundamental reference amplitude).

CHECK-that 4th and 5th harmonic -amplitude
peaks are at least 4 divisions (—40dBc) below
the top horizontal graticule line.

Shift the MKR to Off so the center frequency can
be scrolled.

Use the DIGIT SELECT buttons on the SG 5030
to set the control knob resolution to 10kHz. Then
using the control knob, slowly increase the SG
5030 frequency to 1MHz. While increasing the
SG 5030 frequency to 1MHz, monitor the
harmonics using the spectrum analyzer as in

to 160MHz. While increasing the SG 5030
frequency to 160MHz, monitor the harmonics
using the spectrum analyzer as in steps e and f.

The hysteresis in the 150MHz Output Filter
switching control requires that the harmonics be
checked going both up and down in frequency.
Use the control knob to decrease the SG 5030
frequency to 140MHz.

NOTE

The resolution of the control knob should still be
at 1MHz and left there during the remainder of
this test unless there is a question about the
worst case harmonics near the filter switching
frequencies.

While decreasing the SG 5030 frequency to
140MHz, monitor the harmonics using the

spectrum analyzer as in steps e and f.

Use the SG 5030 control knob to increase the

steps e and f.
NOTE

In this and all the following steps as the SG 5030
frequency is increased the Spectrum Analyzer
Center Frequency and Span will need to be
increased to allow the first five harmonics of the
SG 5030 output frequency to be observed. Be
careful that the Spectrum Analyzer Span is not
" made too large compared to the frequency being
measured or the accuracy of the amplitude
measurement may be compromised.

Use the DIGIT SELECT buttons to set the
control knob resolution to 100kHz. Then using
the control knob, increase the SG 5030
frequency to 10MHz. While increasing the SG
5030 frequency to 10MHz, monitor the
harmonics using the spectrum analyzer as in
steps e and f.

Use the DIGIT SELECT buttons to set the
control knob resolution to 1MHz. Then using the
control knob, increase the SG 5030 frequency

frequency to 310MHz. While increasing the SG
5030 frequency to 310MHz, monitor the
harmonics using the spectrum analyzer as in
steps e and f.

The hysteresis in the 300MHz Output Filter
switching control requires that the harmonics be
checked going both up and down in frequency.
Use the control knob to decrease the SG 5030
frequency to 290MHz. While decreasing the SG
5030 frequency to 290MHz, monitor the
harmonics using the ‘spectrum analyzer as in
steps e and {.

Use the SG 5030 control knob to increase the
frequency to 550MHz. While increasing the SG
5030 frequency to 550MHz, monitor the 2nd and
3rd harmonics using the spectrum analyzer as
in step e.

Since the spectrum analyzer frequency band
stops at 1.8GHz, step n must be repeated in
the next higher spectrum analyzer frequency
band to check for harmonic performance of the
4th and 5th harmonics as in step f.

Set the SG 5030 OUTPUT HEAD ON/OFF
button to OFF.

Remove the SG 5030 Leveling Head from the
Spectrum Analyzer.
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Record the DVM readout on line 4 column 1 in
Table 5-2 Part 1 (located in step 4).

Select the SG 5030 FREQUENCY VARIABLE
button and enter 10Hz on the DATA keypad.

Select SG 5030 AMPL button and enter 552mV
on the DATA keypad.

CHECK-DVM readout is 0.19516V AC, within
the limits of 0.19223V to 0.19809V.

Enter 5.5V on the SG 5030 DATA keypad.

CHECK-DVM readout is 1.9455V AC, within the
limits of 1.9154V to 1.9737V.

Select the SG 5030 FREQUENCY VARIABLE
button and enter 1kHz on the DATA keypad.

CHECK-DVM readout is 1.9445V AC, within the
limits of 1.9154V to 1.9737V.

Select the SG 5030 AMPL button and enter
552mV on the DATA keypad.

CHECK-DVM readout is 0.19516V AC, within
the limits of 0.19223V to 0.19808V.

Select the SG 5030 FREQUENCY VARIABLE
button and enter 30kHz on the DATA keypad.

CHECK-DVM readout is 0.19516V AC, within
the limits of 0.19223V to 0.19809V.

Select the SG 5030 AMPL button and enter 5.5V
on the DATA keypad.

CHECK-DVM readout is 1.9445V AC, within the
limits of 1.9154V to 1.9737V.

Select the FREQUENCY VARIABLE button and
enter 40.999kHz on the DATA keypad.

CHECK-DVM readout is 1.9445V AC, within the
limits of 1.9154V to 1.9737V.

Select the AMPL button and enter 552mV on the
DATA keypad.

CHECK-DVM readout is 0.19516V AC, within
the limits of 0.19223V to 0.19808V.

3. Check Ampilitude Accuracy P
A worksheet (Table 5-2) is provided at the end of this a.
check to record the various measurement readings
required. These measurement readings will be used to
calculate the accuracy of your instrument. r.
Description
s.
This test verifies amplitude accuracy from 0.1Hz to
50Khz.
t.
Procedure
a. Set up the equipment as illustrated in Figure 5-3. Y
The DVM is configured to measure AC RMS
Volts using Synchronous Sampling conversion.
b. CHECK-DVM readout for 19.445mV AC, within
the limits of 19.154 to 19.737 mV. W.
c. Record the DVM readout on line 1 column 1 in
Table 5-2 Part 1 (located in step 4) for 50 kHz
data. ‘
d. Enter 550 mV on the SG 5030 DATA keypad. y.
e. CHECK-DVM readout for 0.19445V AC, within
the limits of 0.19154V to 0.19737V. 2.
f. Record the DVM readout on line 2 column 1 in
Table 5-2 Part 1 (located in step 4). aa.
g. Enter 552mV on the SG 5030 DATA keypad.
bb.
h. CHECK-DVM readout for 0.19516V AC, within
the limits of 0.19223V to 0.19809V. -
i Record the DVM readout on line 3 column 1 in .
Table 5-2 Part 1 (located in step 4). o
i Enter 1V on the SG 5030 DATA keypad. '
k. CHECK-DVM readout for 0.35355V AC, within ff.
the limits of 0.34825V to 0.35886V.
L. Enter 2.5V on the SG 5030 DATA keypad. gg.
m. CHECK-DVM readout for 0.88388V AC, within hh
the limits of 0.87062V to 0.89714V. )
n. Enter 5.5V on the SG 5030 DATA keypad.
o. CHECK-DVM readout for 1.9445V AC, within
the limits of 1.9154V to 1.9737V.
5-8 REV JAN 1992
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REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

bVM SG 5030

Adapter
INPUT  BNCfemaleto | Timebase Ext

8 '~ dual banana Out Timebase Output Head
— el alioYo
O] O = ‘

Precision
50 Ohm
Terminator

SG 5030
LEVELING
HEAD

SETUP:
Digital Voltmeter
Blue button.......eueeeeeeeeeecicreeeeeeeeeeeeceenees Press
Reset button.......ccumeeeeiiiiiicceeeeeneee Press
ACV button.......eeeeeeeeecccceeeer e Select
Blue button.........eeeeeeeiecccrccceeeeeee e Press
S J U Press
DOWN AITOW.....cueieiieecccccceeneeceecc e cnneeee e Press until SETACV
Right Arrow......coreeeiiceeeecreeceeee Press once
. Down AITOW.......coeveeeeeerenteec e Press until SETACV SYNC
=191 (=) gl o TV 11 (o] TR Press
SG 5030:
FREQUENCY REFERENCE button....................... Selected
PAV.Y, | o I o TV 1 (o o R Selected
DATA KeYPad.....ccccoeereeereereeeeereneeenesneseneeeneensnnneas 55 mV
OUTPUT HEAD ON/OFF.......coueeeeeceeceeereeenen. ON
7703-31
Figure 5-3: Amplitude Accuracy Check
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4. Check Amplitude Flatness

Aworksheet (Tables 5-2 and 5-3) are provided at the end
of this check to record the various measurement
readings required. These measurement readings will be
used to calculate the amplitude flatness of your
instrument.

Description

This test verifies amplitude flatness from 50kHz to
550MHz. SG 5030 flatness is checked with a
combination of procedures in order to improve

measurement accuracy. Frequencies below 100kHz are

checked using a DVM. Next, correction factors for
100kHz relative to the 50kHz reference frequency are
derived. For frequencies above 100kHz, a power meter
is used, and readings are compared against the 100kHz
reference derived earlier. Finally, equations are provided
that permit calculation of flatness across the frequency
range of the SG 5030.

Part 1

a. Set up the equipment as illustrated in Figure 5-3.
The DVM is configured to measure AC RMS
Volts with the Frequency Variable set for 75 kHz.

b. Record the DVM readout on line 5 column 1 in
the Table 5-2 Part 1 worksheet.

c. Select the SG 5030 AMPL button and enter
550mV on the DATA keypad.

d. Record the DVM readout on line 6 column 1in
the Table 5-2 Part 1 worksheet.

e. Enter 562mV on the SG 5030 DATA keypad

f. Record the DVM readout on line 7 column 1 in
the Table 5-2 Part 1 worksheet.

g. Enter 5.5V on the SG 5030 Data keypad.

h. Record the DVM readout on line 8 column 1 in
the Table 5-2 Part 1 worksheet.

i. Select the SG 5030 FREQUENCY VARIABLE
button and enter 100 kHz on the DATA keypad.

j- Select the SG 5030 AMPL button and enter
55mV on the DATA keypad.
k» Record the DVM readout on line 9 column 1 in

the Table 5-2 Part 1 worksheet.

L Select the SG 5030 AMPL button and enter
550mV on the Data keypad.

m. Record the DVM readout on line 10 column 1 in
the Table 5-2 Part 1 worksheet.

n. Enter 552mV on the SG 5030 DATA keypad.

o. Record the DVM readout on line 11 column 1 in
the Table 5-2 Part 1 worksheet.

p- Enter 5.5V on the SG 5030 DATA keypad.

q. Record the DVM readout on line 12 column 1 in

the Table 5-2 Part 1 worksheet.
r. Remove the SG 5030 Leveling Head from the

Digital Voltmeter.

Calculate 50khz to 100khz amplitude ratios (From Part 1,
Table 5-2)

s. Divide the 75kHz, 55mV DVM reading by the
50kHz, 55mV DVM reading and enter the
resultant ratio on line 5, column 2.

t. Repeat part (s) for each of the remaining
amplitude values (55mV through 5.5V) for both
75kHz and 100kHz, (e.g., divide line 6 by line 2,
line 7 by line 3, line 9 by line 1, etc., and enter
the resultant ratios on the appropriate lines in
column 2.)

u. CHECK:-that all the figures entered in column 2
are within the range of 0.985 and 1.015.
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Performance Check

Part 2

aa.

bb.

CC.

dd.

ee.

9g:
hh.

Set up the equipment as illustrated in Figure 5-4.

Press the Zero button to reset the display. Verify
the display reads zero.

Connect the BNC-to-N adapter to the SG 5030
Leveling Head (shown in Fig. 5-4). Turn the
SG 5030 OUTPUT to ON.

Let the HP 437B display settle (for the first

"~ measurement only, allow three minutes settling

time to allow the Power Sensor to stablize).

Record the Power Meter readout on line 1,
column 1 in the Table 5-3, Part 2 worksheet
(The remaining Power Meter readings will all be
entered in the Table 5-3 Part 2 worksheet.)

Select the SG 5030 FREQUENCY VARIABLE
button and enter 100 MHz on the DATA keypad.

Record the Power Meter readout on line 2,
column 3.

Repeat steps (aa) and (bb), using frequencies
of 250MHz and 550MHz, and entering the
readings on lines 3 and 4 of column 3.

Select the SG 5030 AMPL button and enter
550mV on the DATA keypad.

Select the SG 5030 FREQUENCY VARIABLE
button and enter 100 kHz on the Data keypad.

Let the HP437B display settle. Record the
Power Meter readout on line 5, column 1.

Enter 100MHz on the SG 5030 DATA keypad.

Record the Power Meter readout on line 6,
column 3.

Repeat steps (gg) and (hh), using frequencies
of 250MHz and 550MHz, and entering the
readings on lines 7 and 8 of column 3.

Ji-

mm.

nn.

00.

pp.

qq.

Select the SG 5030 AMPL button and enter
552mV on the DATA keypad.

Select the FREQUENCY VARIABLE button and
enter 100kHz on the DATA keypad.

Let the HP437B display settle. Record the
Power Meter readout on line 9, column 1.

Enter 100MHz on the SG 5030 DATA keypad.

Record the Power Meter readout on line 10,
column 3.

Repeat steps (mm) and (nn), using frequencies
of 250MHz and 550MHz, and entering the
readings on lines 11 and 12 of column 3. -

Select the SG 5030 AMPL button and enter 5.5V
on the DATA keypad.

Select the SG 5030 FREQUENCY VARIABLE
button and enter 100 kHz on the DATA keypad.

Let the HP437B display settle. Record the
Power Meter readout on line 13, column 1.

Enter 100MHz on the SG 5030 DATA keypad.

Record the Power Meter readout on line 14,
column 3.

Repeat steps (ss) and (tt), using frequencies of
250MHz and 550MHz, and entering the
readings on lines 15 and 16 of column 3.

Remove the SG 5030 Leveling Head from the
Power Sensor unit.

Calculate 100kHz to 550MHz amplitude ratios (from
Table 5-3, Part 2)

ww.

Calculate the reciprocal of the value entered in
line 1, column 1, and enter the result on lines 2,
3, and 4 of column 2.

Calculate the reciprocal of the value entered in
line 5, column 1, and enter the result on lines 6,
7, and 8 of column 2.

SG 5030 Operator’s Manual
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Performance Check

REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

POWER METER SG 5030
10O
¢ PQ

LEVELING
HEAD

NOT
POWER connecTED O
SENSOR YET

ADAPTER
BNC female
to N female

NOT CONNECTED
YET

SETUP:

Power Meter

Green Preset Button.............. rereeesnnneaneseses Press

=101 (=1l =101 o] o T Press

ABM/W BULON......ccoveeerenereeeerceerreeiraesreeens Select (UW)

Blue Shift Button......... reeeereseeesntrresesaranernes Press

dBm/W Resoln Button.........cceeeueeeeecneneennns Select

Down Arrow Button.........cccecveecerecerrnrrrennnnns Press until display reads

RES3 0.01%
|31 (=1 =011 (o] o O Press
SG 5030

FREQUENCY VARIABLE button........cccoeeeeceeeeceenenenes Selected
DATA KEYPAQ.....coeuererreerrereaeneernsasesssesasssssssssesessssssssssanes 100 kHz
AMPL DULON......ccovireereirinriiesiiseiieeresssssnnssnenrereeessssssasseenes Selected
DATA KEYPAQ......ceeeeemeeearrecercnrereseenseeseseessnnsssnessonsenens 55 mV
OUTPUT HEAD ON/OFF.....cccveeevvrvnnerenrsccssnnrnessssnnsoneess ON

7703-33

Figure 5-4: Part 2 Amplitude Flatness Check
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Performance Check

aaa.

bbb.

ddd.

eee.

Calculate the reciprocal of the value entered in
line 9, column 1, and enter the result on lines 10,
11, and 12 of column 2.

Calculate the reciprocal of the value entered in
line 13, column 1, and enter the result on lines
14, 15, and 16 of column 2.

Enter the 100kHz Cal Factor of the Power -

Sensor being used on all unshaded lines in
column 4 of the Table 5-3 Part 2 worksheet. The
necessary Cal Factors are provided with your
Power Sensor. Refer to Table 5-1, Test
Equipment Required.

Enter the reciprocal of the Power Sensor’s Cal
Factor for 100MHz in column 5, lines 2, 6, 10,
and 14.

Enter the reciprocal of the Power Sensor’s Cal
Factor for 250MHz in column 5, lines 3, 7, 11,
and 15.

Enter the reciprocal of the Power Sensor’s Cal
Factor for 550MHz in column 5, lines 4, 8, 12,
and 16.

For each of the lines 2, 3, 4, 6, 7, 8, 10, 11, 12,
14,15, and 16, perform the following calculation:

A/Col 2 x Col 3 x Col 4 x Col 5 = Col 6

where Col (X) is the indicated column from
Table 5-3, Part 2.

ggg.

hhh.

Iii-

KKkk.

Copy the. number enfered in Table 5-2, Part 1,
line 9, column 2, to Table 5-3 Part 2, column 7,
lines 2, 3, and 4. .

Copy the number entered in Table 5-2 Part 1,
line 10, column 2, to Table 5-3 Part 2, column 7,
lines 6, 7, and 8. o

Copy the number entered in Table 5-2 Part 1,
line 11, column 2, to Table 5-3 Part 2, column 7,
lines 10, 11, and 12.

Copy the number entered in Table 5-2 Part 1,
line 12, column 2, to Table 5-3 Part 2, column 7
lines 14, 15, and 16.

For each of the lines 2, 3, 4, 6, 7, 8, 10, 11, 12,
14,15, and 16, perform the following calculation:

Col6xCol7 =Col 8

where Col (X) is the indicated column from
Table 5-3, Part 2.

CHECK-that the results entered in column 8 is
within the limits shown in columns 9 and 10.

SG 5030 Operator's Manual
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Performance Check

Table 5-2: Amplitude Flatness Worksheet (Part 1)

(50 kHz to 100 kHz)
SG 5030 Column 1 Column 2 Ratio Limits
Line
No.
Frequency | Amplitude DVM Reading DVM Amplitude Ratio 'ifmr "I'_';':‘ﬁr
1 50kHz 55mV
2 550mV
3 552mV
4 5.5V
5 75kHz 55mV 0.985 1.015
6 550mV 0.985 1.015
7 552mV 0.985 1.015
8 5.5V 0.985 1.015
9 100kHz 55mV 0.985 1.015
10 550mV 0.985 1.015
11 552mVv 0.985 1.015
12 5.5V 0.985 1.015
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Performance Check

Table 5-3: Amplitude Flatness Worksheet (Part 2)

100kHz - 550MHz

Col 1 Col 2 Col 3 Col4 Col 5 Col 6 Col7 Col 8 |RatioLmts

Cal | t+Cal
No| Frea | Ampi m 1+l:q)WR m;ng Fag"' Zcrt:{ P:'r“r'" ‘?"'v:’n' Fsg‘:gg Limit| Limit
100kHz | Tst Freq 100kHz | Freq Ratio Ratio Ratio

1 100kHz 55mV

2 100MHz 0.985 1.015
3 250MHz 0.970 1.03
4 550MHz 0.960 1.04
5 100kHz 550mv

6 100MHz 0.985 1.015
7 250MHz 0.970 1.03
8 550MHz 0.960 1.04
9 100kHz 552mV

10 100MHz 0.985 1.015
11 250MHz 0.970 1.03
12 55OMHZ 0.960 1.04
13 100kHz 5.5V -

14 100MHz 0.985 1.015
15 250MHz 0.970 1.03
16 S550MHz 0.960 1.04

Col 6= Aol 2x Col 3x Col4x Col 5

Col 8 = Col 6 x Col 7
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Performance Check

5. Check Output VSWR f

A worksheet (Table 5-4) is provided at the end of this
step to record the various measurement readings
required. These measurement readings will be used to
calculate the VSWR of your instrument.

Description

This test verifies that the VSWR is 1.2:1 or less up to
550MHz at the Leveling Head output connector.

Procedure

a. Set up the equipment as illustrated in Figure 5-6.

| b. Press the dBm/W button then the Zero button to
reset the display. Verify the display reads zero. h.

c. Again press the dBm/W button. Now connect the
Power Meter Power Sensor Head to the
T-connector as shown in Figure 5-6. Turnthe SG
5030 OUTPUT to ON. i

e. Use the SG 5030 <DIGIT SELECT> buttons to
choose the first zero to the left of the decimal

Slowly rotate the SG 5030 Control Knob
counterclockwise (lowering the frequency) while
watching the Power Meter readout display. The
displayed readout will eventurally reach a first
maximum or minimum value (null). NOTE: As
you decrease the frequency, the readout value
will continuously alternate between maximum
and minimum values as the power output level
varies. Refer to Figure 5-5 for an illustration
describing the points at which measurements
are to be taken. The actual frequencies at which
VSWR measurements should be taken will vary
from instrument to instrument.

Record the first Power Meter readout value in
Table 5-4, line 1 column 1.

Continue to lower the SG 5030 frequency while
watching the Power Meter readout value. The
readout will reach a second maximum or
minimum.

Record the second Power Meter readout value
in Table 5-4 line 2 column 1.

point of the SG 5030 display.
N
Measure Measure Measure
\I/ Measure l Measure \L

—

o

E=S

O
a

Frequency
>
Figure 5-5: Determining VSWR Measurement Points
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Performance Check

REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

POWER METER SG 5030

I

/2P

Adapter Adapter SMA female
P SMA male to SMA female to SMA

OWer 1o N female male T connector
Sensor

Precision 50 ohm
SMA termination

SG 5030

Adapter SMA male
to BNC female

Precision 50 ohm
SMA male to
SMA male cables

——

Adapter SMA female
to SMA female

SETUP:
Power Meter
Green Preset Button.........ceeeveeeeeeeerreeneenacees Press
ENter BUHON......cveueeeremeeeeceeeeseeeresnennane Press
Blue Shift BUHON........ceereeeerreeeeecrnerecccnnenees Press
dBm/W Resoln Button.........cveeeeeeecerreneennas Select
Down Arrow Button Press until display reads
RES3 0.001dB
Enter Button.....ocoeeeeeeeeeeeecienieneenecsneeeeesessennne Press
SG 5030
AMPL DULON......cveeeeeececrcrcnnnnnnerecsnneneens selected -
keypad.......ccceverrernernnnnne 55 mV
FREQUENCY VARIABLE.................... selected
keypad . teeseeteesenaessesnteesenesesatesesssasssanasernne 550 MHz
OUTPUT HEAD ON/OFF......c.cveeererecnnerennenns ... OFF
7703-34
Figure 5-6: VSWR Check
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Performance Check

Table 5-4: VSWR Worksheet

Reading
Number

Min/Max Value at specified Volts

55 mV

550 mV

55V

Delta

10

Delta

1

12

Delta

13

14

Delta
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Performance Check

. Min/Max Value at specified Voits
Reading

Number

55 mV - 550 mV 55V

15

16

Delta

17

18

Delta

19

20

Delta

21

Delta

23

24

Delta

26

Delta

27

28

Delta

NOTE: For each measurement pair in the above table, VSWR can be approximated by the following equation:

VSWR = 1 + (0.4 x Delta)

SG 5030 Operator’s Manual REV JUL 1991 ' 5-19




Performance Check

Keep repeating parts (h) and (i), recording the
values in Table 5-4 column 1 until the SG 5030
frequency readout reaches 300MHz or less. The
number of readings taken may vary from

‘ instrument to instrument.

Press the SG 5030 FREQUENCY VARIABLE
button. Enter 550MHZ on the DATA keypad.

Press the SG 5030 AMPL button. Enter 550mV

on the DATA keypad.

Repeat parts (f) through (k) for 550mV, entering
the readings in Table 5-4 column 2.

Press the SG 5030 FREQUENCY VARIABLE
button. Enter 550MHz on the DATA keypad.

Press the SG 5030 AMPL button. Enter 5.5V on
the DATA keypad.

Repeat parts (f) through (k) for 5.5 V, entering
the readings in Table 5-4 column 3.

. For each max/min measurement pair (i.e.
Table 5-4 lines 1 and 2, column 1), calculate the
difference (Delta), using the equation:

Delta = (first reading) — (second reading)

Enter the calculated value on the line
immediately below the measurement Dpair,

ignoring polarity.

r. CHECK-that the magnitude of the difference
between each min/max value entered in
Table 5-4 is less than 0.7dBm.

Disconnect all test equipment. _
This completes the SG 5030 Performance Check.
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can’'t get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

Asingle change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.
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This interfacing guide is designed to help you get started,
as quickly as possible, using the SG 5030 Programmable
Leveled Sine Wave Generator with a GPIB controller. This
guide tells you how to program IBM PC AT compatible
controllers, with GURU Il installed, to communicate with
the SG 5030. Program samples are included.

This guide does not take the place of the operators
manual or other documentation supplied with the
SG 5030 and your controller. More complete information
inthese other documents will assist you in gaining the full
benefit from the programmable and manual capabilities
of your sine-wave generator.

Setting Up the SG 5030 for GPIB
Operation

Connecting the Controller

Connect a GPIB cable between the sine wave generator
and the controller (all TM 5000 programmable instru-
ments connect to the GPIB through 2 TM 5000 Power
Module). Refer to the Operating instructions sectioninthe
Instruction manual for information on installing the
S$G 5030 in the power module. Also review this section for
instrument caution and waming statements and to
become familiar with front-panel instrument functions.
The program examples in this guide assume that the
SG 5030 and controller are the only instruments on the
bus.

For additional copies, order:
070-7704-00

First Printing JUL 1990
Revised MAY 1991




SG 5030 Instrument Interfacing Guide

Displaying the GPIB Address and
Terminator

The SG 5030 primary address and the currently selected
meaasge terminator are both displayed in the front-panel
readout when you press the INST ID button (e.g., 10 EOI,
or 10 LF/EQI). The message terminator switch can be set
for either EOI, or LF with EOIl. See your controller
documentation for its requirements.

The SG 5030 is shipped from the factory set to an address
of 10, and the message terminator is set to EOl-only.

Changing the GPIB Address and
Terminator

To change the GPIB address:

Press SPCL button.
Enter 240 on DATA keypad.
Press ENTER button.

The current address is shown in the display window. Enter
the new address on the DATA keypad and press the
ENTER key. The SG 5030 primary GPIB address can be
set to any decimal number in the range 0 to 31 (address
31 effectively disables the SG 5030 from communicating
on the GPIB).

To change the message terminator:

Press SPCL button.
Enter 241 on DATA keypad.
Press ENTER button.

The current message terminator is shown in the display
window. Rotate the front-panel knob to select either
LFEOQI or EOI only, then press the ENTER key.

EOQIl-only is recommended as the message terminator for
use with Tektronix controllers. EQl-or-LFEQ! is recom-
mended for use with Hewlett-Packard controliers.

Programming the SG 5030
SG 5030 Power-0On

SELF-TEST. When powered on, the SG 5030 micro-
processor performs a diagnostic routine (self test) to
check the functionality of the ROM and RAM. If no ROM or
RAM error is found, the microprocessor goes on to check
the functionality of the other instrument hardware.

If a functional failure is detected, an error code will
appear in the display window. The emor will remain
displayed until cleared by pressing any front-panel
button. Functional error codes (360 through 377) that
occur during power up cannot be cleared through your
controller. These errors can only be cleared by pressing a
front-panel button. Refer to Table 2 for a brief description

of the error codes displayed in the SG 5030 readout
window.

Upon successful completion of the self-tests, the
SG 5030 restores the instrument settings that were inuse -
when the instrument was last tumed off, except that the
sine-wave signal to the output head will be tumed off.

SG 5030 Command Messages

Commands are provided to control SG 5030 settings,
cause actions, or request information. These commands
are listed in Table 1. SG 5030 commands begin with a
header —a word or abbreviation that describes the func-
tion impiemented. SG 5030 commands can be combined
in a message by separating the commands with the mes-
sage unit delimiter (semicolon). Either upper or lower-
case ASCII characters are accepted (refer to the ASCII
Code Chart in Fig. 2).

Some headers are listed in two forms, a full-length ver-
sion and an abbreviated version. The SG 5030 accepts
any header containing at least the characters listed in the
abbreviated form (all upper case). Any characters added
to the abbreviated version must be those given in the full-
length version.

A vertical line is used in a series of two or more units, to
separate the units (e.g., <ON|OFF >); any one unit must
be selected and sent as part of the command message.
Do not include the line in the message.

Square brackets enclose an optional message part (e.g.,
<num> [:dBm]). Do not include the square brackets in
the message.

SPCL Function Codes

SPCL (special) function codes are selected from the front
panel of the SG 5030. To invoke a SPCL function, press
the SPCL button and enter atwo orthree-digit SPCL code
(shown below) on the DATA keypad, and press ENTER.
Press the CLEAR button to exit the SPCL function mode
and change the display.

SPCL
Code Description

99 Selects adjustment mode (intemal switch toggles
must be set to the Adjustment Mode position).
This special function is intended for service per-
sonnel only.

201  Sets all twenty stored front-panel setups to the
initialized default settings.

240  Enables the setting of the GPIB address. You can
then press the INST ID button to display the cur-
rent GPIB address.

241 Enables the setting of the message terminator.
You can then press the INST ID button to display
the current message terminator.
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Table 1

SG 5030 PROGRAMMING COMMANDS

Header Argument Description
ABStouch <> Causes one or more front-panel buttons or controls to be
remotely activated (touched) through the GPIB interface. This
feature is useful for evaluation and applications procedures that
simulate operator interaction with the front panel.
Switch Name Decimal Number
Knob Increment 0
Knob Decrement 1
Output ON 2
CLEAR 3
0 4
. )
+/- 6
Hz/dBm/ENTER 7
1 8
2 9
3 10
kHz/mV "
4 12
5 13
6 14
MHz/V 15
7 16
8 17
9 18
INST ID 19
AMPLITUDE 20
VARIABLE 21
STORE 22
SPCL 23
< 24
> 25
REF 26
RECALL 7
AMPlitude <num>[:dBm] Sets the output signal amplitude in volts peak-to-peak or dBm. If
dBm units are not specified, volts are assumed. The dBm range is
-42.95 dBm to +18.75 dBm, with a resolution of 0.05 dBm. The
voltage peak-to-peak range of the instrument is 4.50 mV to
5.500 V. This range is divided into three subranges, and the ampli-
tude resolution is different in each of these subranges as follows:
Range Resolution
4.50 mV to 55.00 mV 0.02 mv
5§5.2 mV to 550.0 mv 0.2mv
0.552 V to 5.500 v 2mv
-42.95 dBm to + 18.75 dBm 0.05 dBm
If the amplitude specified in the command has a greater resolution
than the subrange it falls in, the amplitude is rounded off to the
closest allowable resolution.
AMPIlitude? Returns the amplitude setting.
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Table 1 (cont)

Header

Argument

Description

ERRor? or EVEnt?

Retums information about the event reported in the last serial poll.
If RQS is ON, the <num> response for both commands is the
event code for the last reported status byte. If RQS is off, <num>
is the event code for the highest priority event that has occurred.

EXTtb?

Returns the current status (ACTIVE or INACTIVE) of the external
reference input (EXT TIMEBASE connector).

FREquency

<npum>

Sets the frequency of the output signal. The frequency range of
the instrument is 0.1 Hz to 550.00000 MHz. This range is divided
into three subranges, and the frequency resolution is different in
each of these subranges as follows:

Range Resolution

0.1 Hz to 4.9999 kHz 0.1 Hz
5.000 kHz to 49.999 kHz . 1Hz
50.00 kHz to 500.00000 MHz 10 Hz

If the frequency specified in the command has a greater resolution
than the subrange it falls in, the frequency is rounded off to the
nearest allowable resolution.

FREquency?

Retumns the frequency setting.

HELp?

Returns the word HELP followed by a list of all the command
headers the SG 5030 accepts.

ID?

Returns the instrument identification and the firmware version as
firmware version as follows:

TEK/SG 5030 —identifies the instrument type.

V81.1—identifies the version of the Tektronix Codes and
Formats used in the SG 5030 firmware design.

Fx.x—identifies the instrument’s firmware version. For
example, F1.0 indicates the firmware version 1.0.

INIt

Initializes the SG 5030 to the following predefined instrument and
GPIB settings:

OUTPUT OFF
AMPLITUDE 1.000
FREQUENCY 10.00000E + 6
REFREQ OFF

RQS ON

USEREQ OFF

After the SG 5030 has executed the INIt command, the display shows
FREQ 10.00000 MHz, and the switch button VARIABLE is lighted. (No
other switches are lighted.)

LEVeled?

Retums the leveled-signal status of the output signal (YES or
NO).

OUTput

<ON|OFF>

Toggles the signal output on or off at the output head connectors,
depending on the argument specified. The source impedance is
maintained when the output is off. At power-up, the output is set
to off.

OUTput?

Returns the current status of the signal output frequency (ON or
OFF).
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Table 1 (cont)

Header

Argument

Description

RECall

<num>

Recalls the group of instrument settings from the nonvolatile RAM
location specified in the <num> argument, and sets the instru-
ment to those settings. The <num> argument can be from 0 to
20 (decimal). Numbers 1 through 20 are used for user-selectable
setups; number O references the initialization setup (that is, the
RECall 0 command is equivalent to the INIt command). If no set-
tings are stored in the specified location, the instrument assumes
the INIt command settings.

REFreq

<ON|OFF>

Toggles the 50 kHz reference frequency on and off. When the ref-
erence frequency is on, the variable frequency controls are dis-
abled and the reference frequency is then sent to the output.
When the reference frequency is toggled off, the variable
frequency controls are enabled and the output frequency retums
to the previously set variable frequency.

REFreq?

Retuns the current status of the reference frequency (ON or OFF).

RQS

ON

Enables the instruments ability to generate service requests
(SRQs). When RQS (request for service) is ON, the instrument
asserts an SRQ on the GPIB whenever an event occurs that
requires a service request. The events that normally cause service
requests to be asserted include the power-up sequence, self-test
errors, front-panel operation errors, and programming errors.

OFF

SRQs are saved in a stack in the instrument and the SRQ annun-
ciator light on the instrument front-panel is lit. An ERRor? or
EVEnt? command query can then be used to determine which
SRQs have been generated.

RQS?

Returns the current status of the SRQ function (ON or OFF).

SET?

Retums the current instrument setting for OUTPUT (ON or OFF),
AMPLITUDE, FREQUENCY, REFREQ (ON or OFF), RQS (ON or
OFF), and USEREQ (ON or OFF). The maximum length of the set-

tings query data string is 84 bytes. ,

STOre

<num>

Stores the current instrument front-pane! control settings in
NVRAM at a location specified with the <num> argument. The
<num> argument can be from 1 to 20 (decimal). Twenty front-
panel control settings are saved for each instrument setup. The
NVRAMs containing an intemal power source to save the settings
when the external instrument is removed.

TESt

Initiates a self test on the instrument. When the test is complete,
the instrument retums to the settings last entered. If the self test
failed, the SG 5030 returns an SRQ to the controller.

USEreq

<ON|OFF>

Enables or disables the SRQ interrupt that is generated when the
front-panel INST ID button is pressed. The OFF state inhibits the

instrument from returning the instrument ID SRQ when the INST ID
button is pressed.

USEreq?

Retuns the current status of the instrument ID SRQ (ON or OFF).
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Sending Messages to the SG 5030

Controllers. A Tektronix 4041, or an IBM PC AT class com-
patible GPIB controller is needed to send messages to
the SG 5030.

IBM Personal Computers (PC) and some PC compatible
computers can be used as GPIB controllers by installing
the Tektronix GPIB User's Resource Utility (GURU 1)
software/hardware package.

For the IBM programming examples, the GURU I
software must be initialized. For an example of the
exact program lines to use for the GURU initialization,
see the Quick Basic Sample Utility Program later in
this guide. Refer to your GURU Il documentation for
more specific information.

IBM PC:
200 WRTS="FREQ 6.7E+6,0UT ON"
210 CALL IBWRT (BD%,WRTS)

4041:
180 PRINT #10:"FREQ 6.7E+6;0UT ON"

A useful variation assigns the SG 5030 address to a
variable and inserts that variable in the print statement in
place of the number for the address. This works with
either the IBM or 4041 and allows you to change the
program to work with the SG 5030 set to other addresses
by changing only the statement that assigns the variable.

IBM PC:

200 DEVICES$="TEKDEV1"

210 CALL IBFIND (DEVICES,BDS$)
220 V%=10

230 CALL IBPAD (BD%,V%)

240 WRTS="FREQ 6.7E+6,0UT ON"
250 CALL IBWRT (BD%,WRTS)

4041:
200 sG=10
210 PRINT #SG:"FREQ 6.7E+6;0UT ON"

The SG 5030 command message inside the quote marks
isthe same for all of the above examples. Therestof each
example varies to match the statement syntax designed
into each controller as shown in Table 2. This suggests
that once you understand your controller’s input/output
statements, it's just a matter of plugging in the SG 5030
commands you need.

Table 2
Controller Print/Output Statements
CONTROLLER STATEMENT
IBM BASIC WRT$=RQS
CALL IBWRT (BD%,WRTS$)
4041 BASIC - |PRINT #10;"RQS ON"
HP-85 BASIC OUTPUT 710;"RQS ON"
FLUKE 1720A PRINT @10%,"RQS ON"
BASIC
HP 9826 BASIC |OUTPUT 710, "RQS ON"

A message to a GPIB device is contained within the
controller's GPIB statement. The statement is composed
of three parts: the keyword, the address or logical unit
number, and the device-dependent message. All the
statements shown in the table send the same standard
Tektronix Codes & Formats message (RQS ON) that
enables SRQ interrupts. All send the message to an
instrument with primary address 10. The difference lies in
the syntax of the statement for a particular controller.

Getting SG 5030 Settings Information

SG 5030 queries include a ? as the last character of the
command (such as SET?, FREQ?, or ID?) and prepare the
instrument for data output, but do not start such output.
The SG 5030 waits until it sees it's talk address to begin
sending the requested data. This is accomplished by the
INPUT statement.

IBM PC:

290 WRT$="FREQ?"

300 CALL IBWRT (BD%,WRTS)

310 RD$=SPACES$ (100)

320 CALL IBRD (BD%,FREQUENCS)

4041:
290 INPUT #10 PROMPT “FREQ?”:FREQUENCS

All instrument settings can be obtained in one message.
Just dimension a string large enough (100 characters)
and input the settings string.

IBM PC:

330 SETTINS=SPACES (100)

340 WRTS$=SET?"

350 CALL IBWRT (BD%,WRTS)
360 CALL IBRD (BD%,SETTINGS)
370 PRINT SETTINGSS

4041:
330 DIM SETTINGS TO 100
340 INPUT #10 PROMPT “SET?”:SETTINGS
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You can restore the settings you input from the SG 5030
by sending back the settings string.

IBM PC:
380 CALL IBWRT (BD%,SETTINGS)

4041:
340 PRINT #10:SETTINGS

Using SG 5030 Interrupts

Programmable interrupts are provided in the SG 5030 to
inform the controller of asynchronous events such as

command errors, syntax errors, or instrument events. The
status bytes returned in response to an error query (ERR?
or EVENT?) are shown in Table 3. The error query obtains
more detail in the case of abnormal events. For instance,
in the case of a command error, was it a problem with a
header, argument, or delimiter? You can find out from the
error code.

The error messages defined in Table 3 are returned as
arguments to the ERRor? or EVEnt? query.

The Error Codes displayed in the SG 5030 readout win-
dow are listed in Table 4.

Table 3
BUS ERROR CODES
Description Error/Event Query Response Serial Poll Response!
(decimal)
Command Errors/Events
System normal 0 NSB2
Command header error 101 97 or 113
Header delimiter error 102 97 or 113
Command argument error 103 97 or 113
Argument delimiter error 104 97 or 113
Non-numeric argument 105 97 or 113
Missing argument 106 97 or 113
Invalid message unit delimiter 107 97 or 113
Bad symbol 150 97 or 113
Syntax error 161 97 or 113
Symbol number too long 153 87 or 113
Invalid input character 154 97 or 113
Invalid string input 185 87 or 113
Numerical underflow 156 97 or 113
Execution Errors/Events

Argument out of range 205 98 or 114
Not in adjustment mode 250 98 or 114
1/O buffers full, output flushed 251 98 or 114
Settings buffer empty 252 98 or114
lllegal settings number specified 253 98 or 114
Beyond adjustment limit 254 98 or 114




SG 5030 Instrument Interfacing Guide

Table 3 (cont)

Description Error/Event Query Response Serial Poll Response!
(decimal)
Internal Errors/Events
Interrupt fault 301 99 or 115
System error 302 99 or 115
HF unleveled 350 99 or 115
Reference loop unlocked 351 89 or 115
Wide loop unlocked 352 89 or 115
Narrow loop unlocked 353 99 or 115
Offset loop unlocked 354 89 or 115
DDS loop unlocked 355 99 or 115
Unplugged error 356 99 or 115
CPU Self Test Errors
EPROM checksum failure 360 99 or 115
NVRAM test failure 361 99 or 115
RAM test failure 362 99 or 115
NVRAM lost 363 99 or 115
CAL Constant Checksum failure 364 99 or 115
Hardware Self Test Errors
OUTPUT OFF test failure 370 99 or 115
REF FREQ test failure 371 99 or 115
DDS OFF test failure 372 99 or 115
10.00000 MHz test failure 373 99 or 115
10.00001 MHz test failure 374 89 or 115
500.00000 MHz test failure 375 99 or 115
WIDE LOOP DIVIDER test failure 376 99 or 115
OUTPUT AMP powered test failure 377 v 99 or 115
System Events/Errors
No errors or events 0 NSB2
Power on 401 65 or 81
1D User request 403 67 or 83
SRQ pending 455 NSB?

! If the message processor is busy, the instrument returns a number 16 (decimal) higher than the serial poll response.
2 No status byte.
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Table 4
FRONT PANEL ERROR CODES
Error Description
E101 Command header error
E102 Header delimiter error
E103 Command argument efror
E104 Argument delimiter error
E105 Non-numeric argument
E106 Missing argument
E107 Invalid message unit delimiter
E150 Bad symbol
E151 Syntax error
E1583 Symbol number too long
E154 Invalid input character
E155 Invalid string input
E156 Numerical underflow
E205 Argument out of range
E250 Not in adjustment mode
E251 I/O butfers full, output flushed
E252 Settings buffer empty
E253 lilegal settings number specitied
E254 Beyond calibration limit
E301 Interrupt fault
E302 System ermror
E350 HF unleveled
E351 | Reference loop uniocked
E352 Wide loop unlocked
E353 Narrow loop unlocked
E354 Offset loop unlocked
E355 DDS loop unlocked
E356 Unplugged error
E360 EPROM checksum failure
E361 NVRAM test failure
E362 RAM test failure
E363 NVRAM lost
E364 CAL Constant Checksum failure
E370 OUTPUT OFF test failure
E371 REF FREQ test failure
E372 DDS OFF test failure
E373 10.00000 MHz test failure
E374 10.00001 MHz test failure
E375 500.00000 MHz test failure
E376 WIDE LOOP DIVIDER test failure
E377 OUTPUT AMP powered test failure

SRQ Handlers

Here are typical SRQ handlers that alert youto a reporting
instrument’s address, status, and error code with a mes-
sage on your console. The error code is helpful during
debugging because it identifies the specific command or
execution problem should one occur.

IBM PC:

(Using National Instrument BASICA drivers for PC2 or
PC2A GPIB card.)

1540 © *=sssxsxssxsssassxssx22x9ERROR ROUTINE
EEEBEEEXBARIREXEBEIRNRRRXRKRERE S

1550 IF IBSTA% >= O AND BD% >= O AND IBSTA% <
&H4000 AND IBERR% <> 6 THEN RETURN

1560 IF BD% < O THEN PRINT "device not installed -
use IBCONF then reboot"

1570 IF IBSTA% > O AND IBSTA% >= &H4000 THEN PRINT
“timeout"

1580 IF IBERR% = 6 THEN PRINT “timeout"
1590 PRINT "gpib error " : IBERR%

1600 IF IBERR% = O THEN PRINT "DOS error device nos
installed

1610 IF IBERR% = 1 THEN PRINT "function requires
GPIB-PC to be CIC

1820 IF IBERR% 2 THEN PRINT "no listener on write
function

1630 IF IBERR% = 3 THEN PRINT “GPIB-PC not
addressed correctly

1640 IF IBERR% = 4 THEN PRINT "invalid argument to
function call

1650 IF IBERR% = 5 THEN PRINT "GPIB-PC not system
controller as required

1660IF IBERR% = 6 THEN PRINT "1/0 operation
aborted

1670 IF IBERR% = 7 THEN PRINT “non-existent GPIB-PC
board

1680 IF IBERR% = 10 THEN PRINT "I/O started before
previous operation completed

1680 IF IBERR% = 11 THEN PRINT 'no capability for
operation

1700 IF IBERR% = 12 THEN PRINT “file system error

1710 IF IBERR% = 14 THEN PRINT “command error
during device call

1720 IF IBERR% = 15 THEN PRINT "serial poll status
byte lost

1730 IF IBERR% = 16 THEN PRINT "SRQ stuck in on
position

1740 INPUT "[ENTER] TO CONTINUE" : AS$
1750 RETURN
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4041:

120
130
140
150
970
980
980

On srq then call dopoll
Enable srq

Main program

'

1}

A

End

1000 Sub dopoll

1010 Poll stabyt addr

1020 Input #addr prompt "ERR?":errnum

1030 Print "STATUS=";stabyt, "ADDRESS=";addr,

"ERROR=";errnum

1040 Resume

SG 5030 Response to Interface Messages

The following program sequences show various interface
messages transmitted to the SG 5030.

IBM PC:

(Using National Instrument BASICA drivers for PC2 or
PC2A GPIB card.)

20

130
140
150
160
170
180
180
200
210

220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
380
400

10

’ SG 5030 PRIMARY ADDRESS, 10
BDS="GPIBO"

CALL IBFIND (BDS,BD%)
IDS="TEKDEV1"

CALL IBFIND (IDS$,DEV%)

v%$=10

CALL IBPAD (DEV%,V$)
RETURN

CMDS$=CHRS (V%+32)
MLA

CALL IBCMD (BD%,CMDS$)

RETURN

CMD$=CHRS (UNL) ° SEND UNLISTEN, UNL
CALL IBCMD BD%,CMDS$)

RETURN

CMD$=CHRS (V%+64) °SEND TALK ADDRESS
CALL IBCMD (BD%,CMDS)

RETURN

CMDS$=CHRS (UNT) ° SEND UNTALK

CALL IBCMD (BD%,CMDS)

RETURN

° SEND DEVICE CLEAR

CMD$=CHRS (20)

CALL IBCMD (BD%,CMD$

RETURN

° SEND MLA, SELECTED DEVICE CLEAR,UNL
CALL IBCLR (DEV%)
RETURN

LLOS=CHRS (17)

' CHANGE ADDRESS TO 10

° SEND LISTEN ADDRESS,

“SEND LOCAL LOCKOUT

410 CALL IBCMD (BD%,LLOS)

420 RETURN

430 ° SEND MLA, GO TO LOCAL, UNL

440 CALL IBLOC (BD%)

450 RETURN

460 CMD$="? "
TRIGGER, UNL

470 CALL IBCMD (BD%,CMD$)

480 CMDS$ (8) + "? "

"SEND MLA, GROUP EXECUTABLE

"480 CALL IBCMD (BD%,CMDS)

500 RETURN

4041:

40 Pri addr=10 ! *** SG 5030 Primary Address

* %k
150 !
160 Listen: wbyte atn(pri_addr+32)
Address MLA
170 Return
180 Unlisten: wbyte atn(unl)
190 Return

200 Talk:
dress

210 Return
220 Untalk:
230 Return
240 Devclear:
250 Return
260 Selctclr: wbyte sdc(pri_addr),atn(unl)
270 ! Send MLA, Selected Device Clear, UNL

! Send Listen

! Send Unlisten UNL

wbyte atn(pri_addr+64) ' Send Talk ad-

wbyte atn(unt) ! Send Untalk

wbyte dcl ! Send Device Clear

280 Return

290 Lockout: wbyte llo ' Send Local Lockout
300 Return

310 Gt local: wbyte gtl(pri_addr),atn(uni)
320 ! Send MLA, Go to Local, UNL Trigger, UNL

330 Return

340 Loclstat: wbyte ren(0),ren(1)
350 ! Pulse unassert REN line

360 Return

The SG 5030 responds to DCL and SDC by clearing its /O
Buffer and any unexecuted setting commands in its
Pending Settings Buffer, along with any errors or events
waiting to be reported (except power-on).

LLO locks out the operator from restoring local (front-
panel) control when the instrument is under remote
control.

GTL restores local control if the instrument receives the
message while listen addressed.

See the SG 5030 Operators manual for a full discussion of
how the instrument responds to interface messages.
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QuickBASIC Sample Utility Program of this program for controller requirements and operation.
. All or part of this program may be used in your software.
for IBM PC Compatibles Fpartcliis prog y ny

Preliminary information to use this program is detailed
This program illustrates a method to check oscilloscope earlier in this guide under Sending Messages to the
bandwidth with the SG 5030. Read the comment portions SG 5030.

R I L N I TmmMmrmmTs
7 ®ssassamssssssssssssss SGC 5030 SAMPLE MEASUREMENT FPROCRAM *ssssssssssssssssssnssss
R R T L T T IT I T I
° BY BRUCE VIRELL. MPD MARKETING, 2-2-80

° COPYRIGHT (C) 1888, TEKTRONIX, INC. ALL RIGHTS RESERVED. THIS SOFTWARE

° 1S PROVIDED ON AN AS IS BASIS WITHOUT WARRANTY OF ANY KIND, AND IS NOT

" SUPPORTED BY TEKTRONIX.

° THIS SOFTWARE MAY BE REPRODUCED IN WHOLE OR IN PART WITHOUT PRIOR

° PERMISSION. COPIES MUST INCLUDE THE ABOVE COPY RIGHT AND WARRANTY

° NOTICE.

° REQUIRED EQUIPMENT: SG 5030, TM 5000 SERIES MAINFRAME,

° OSCILLOSCOPE, & GPIB CABLING.

° THIS PROGRAM REQUIRES THAT THE SG 5030 ADDRESS TO BE SET

 TO THE FACTORY DEFAULT OF 10

" PC REQUIREMENTS:

* TEKTRONIX PEP 301,IBM PC,XT,AT,PORTABLE PC, OR COMPATIBLE.

* IBM 5153 COLOR DISPLAY,OR EQUIVALENT, OR A COMPOSITE VIDEO MONITOR

° (COLOR OR MONOCHROME) .

° S3FG100 GURU II HARDWARE/SOFTWARE & BASICA, WITH IBM PC DOS 2.0 OR

° HIGHER OR MS-DOS 2.02 OR HIGHER.

° PROGRAM PURPOSE:

° TO PROVIDE A SAMPLE OF INSTRUMENT COMMANDS WHICH ILLUSTRATES A

° METHOD OF IMPLIMENTING A PROGRAM TO VERIFY OSCILLOSCOPE AMPLIFIER

° BANDWIDTHS.

° OPERATING PROCEDURE:

° CONNECT THE CONTROLLER VIA GPIB CABLE, TO THE TM 5000 POWER MODULE.
' THE SG 5030 MUST BE SET FOR FACTORY GPIB PRIMARY ADDRESS OF 10.

° SET THE OSCILLOSCOPE CHANNEL 1 FOR 1V/DIVISION AND CONNECT THE SG 5030
° OUTPUT TO CHANNEL 1. THE PROGRAM CONFIGURES THE SG 5030 AND ASKS THE
* OPERATOR TO ADJUST THE SG 5030 AMPLITUDE FOR 6 DIVISIONS ON THE

° OSCILLOSCOPE DISPLAY (REFER TO FIG.1). THE PROGRAM THEN INCREMENTS THE
° SG 5030 OUTPUT FREQUENCY. THE OPERATOR MUST PUSH KEY (F1) WHEN THE

° SG 5030 SIGNAL AMPLITUDE REACHES 4.2 DIVISIONS ON THE OSCILLOSCOPE

° SCREEN.

° VARIABLES:

° IBINIT1 = MEMORY LOCATION (BASICA WORKSPACE - SIZE(BIB728.M)+SIZE(BIB.M))
° IBINIT2 = IBINIT1 + 3

° SG$ = TEKDEV1,IBCONF DRIVER FOR TEKTRONIX INSTRUMENTATION

° WRTS = COMMAND VARIABLE SENT TO CG VIA IBWRT ROUTINE

° RD$ = VALUE RETURNED FROM INSTRUMENT REQUESTED VIA IBRD ROUTINE

° SPACES(xx) = DIMMENSIONS STRING VARIABLE SIZE

' V% = INSTRUMENT PRIMARY ADDRESS, 10

° BD% = V%, INSTRUMENT PRIMARY ADDRESS

° SPR% = STATUS BYTE RETURNED VIA IBRSP ROUTINE

° IBSTA% = STATUS WORD RETURNED VIA EACH FUNCTION CALL

° IBERR% = ERROR BIT RETURNED VIA EACH FUNCTION CALL

° GURU II CALL FUNCTIONS:

° IBWRT = SENDS COMMANDS TO INSTRUMENT

1
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° IBRD = RETURNS PARAMETERS FROM INSTRUMENT

- IBRSP = PERFORMS SERIAL POLL OF INSTRUMENT

’ IBPAD = CONVERTS IBCONF ADDRESS TO 10

° IBRDF = RETURNS INSTRUMENT PARAMETERS TO FILE

° REFER TO GURU II DOCUMENTATION FOR A COMPLETE LISTING.

/ BEEBSEBXXLEZLELLXALXXIXLELXLXBXXZERSXLXAXLBLLXEXILSELXXXEEXIXERXXXREXREFEXRIXLRE S

* GURU II/ PEP 301 INCLUDE GURU CALL FUNCTION LINES IN BASICA PROGRAMS

RSN RSN AN RIS I ARSI RIS IR RN SRR AR R EI RN IR RSB RE RS BAEARRR RN
COMMON SHARED IBSTA%, IBERR%, IBCNT%

ID$ = "TEKDEV1"

CALL ibfind(ID$, BD%) ° SELECT TEKDEV1 FOR GPIB ACCESS

sG% = 10 * SG% = FACTORY DEFAULT ADDRESS OF 10
CALL ibpad(BD%. SG%) * CHANGE TEKDEV1 PRIMARY ADDRESS TO 10
ID$ = “GPIBO" ° SET UP GPIB FOR BOARD LEVEL

CALL ibfind(IDS, GP%) ° COMMUNICATION

REMOTE% = 1

CALL IBSRE(GP%, REMOTE%) ° SET REMOTE ENABLE

CLs ° CLEAR SCREEN

REPLYS = SPACES(12S5) ° DIMENSION REPLYS$ TO 125

SETS$ = SPACES$(125) ° DIMENSION SETS$ TO 125

WRTS = SPACES(125) ° DIMENSION WRT$ TO 125

RD$ = SPACES(125) ° DIMENSION WRTS TO 125

BANDWS = SPACES(125) ° DIMENSION BANDWS to 125

FREQS® = SPACES$(16) ° DIMENSION FREQS TO 16

MAINPROG:

CcLsS

PRINT "S283383252 5252235222583 2RE2XRES RS RRREIELARREEBRERLLERARESSRBRSREE Y

PRINT "sssssssssssxsssxsss SG 5030 SAMPLE PROGRAM 3X$3333%3ssss23%assxsxx%x"

PRINT "S 832328323820 28822 008525252838 F 2RSSR SRR RN RRREERRRRR"

CALL IBWRT(BD%, "INIT") ° SEND MESSAGE TO INST
GOSUB ERRORGPIB * CHECK GPIB ERROR
rngval = 50000

ANSFLAG = O ° PRINTER FLAG

WRTS = "FREQ " + STRS(rngval) + ";O0UT ON;"

CALL IBWRT (BD%, WRTS) ° SEND MESSAGE TO INST

PRINT : INPUT "WOULD YOU LIKE TO LOG RESULTS TO LINE PRINTER? (Y/N)"; ANSS
IF ANSS = "y" OR ANSS = "Y" THEN ANSFLAG = 1

PRINT : INPUT "ENTER YOUR NAME"; REPLYS

LOCATE 9, 43: PRINT “MHZ*"

LOCATE 8, 1: INPUT “ENTER THE SPECIFIED SCOPE BANDWIDTH"; BANDWS

PRINT : PRINT "SET SCOPE FOR PRECISELY 6 DIVS OF SINEWAVE AMPLITUDE"

INPUT * THEN PRESS ENTER TO CONTINUE": AS$

PRINT : PRINT "PRESS KEY F1 WHEN SCOPE DISPLAY REACHES 4.2 DIVISIONS"

KEY (1) OFF: ON KEY (1) GOSUB TERMINATE: KEY(1l) ON “ENABLE KEY F1

KEY(2) OFF: KEY(3) OFF: KEY(4) OFF: KEY(5) OFF: KEY(6) OFF "DISABLE OTHER KEYS
KEY(7) OFF: KEY(8) OFF: KEY(9) OFF: KEY(10) OFF ‘DISABLE OTHER KEYS

CHECKCG:

IF rngval < 800000 * VAL (BANDWS) THEN rngval = rngval + 5000000

IF rngval > 800000 AND rngval < S90000 * VAL (BANDWS)

THEN rngval = rngval + 500000

IF rngval > 880000 * VAL (BANDWS) THEN rngval = rngval + 200000
WRTS = "FREQ " + STRS(rngval) + ";OUT ON:."

CALL IBWRT(BD%. WRTS) ° SEND MESSAGE TO INSTRUMENT
IF rngval > 1200000 * VAL (BANDWS) THEN GOTO TERMINATE

FOR T = 1 TO 10000

NEXT T

12
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GOTO CHECKCG

ERRORGPIB‘ i t“t*t"t‘tt‘t#tt#t# ERROR ROUTINE !t*ttt!t*tt*tt#ttttt**t*t*#!
IF IBSTA% >= O AND BD% >= O AND IBSTA% < &H4000 AND IBERR% <> 8

THEN RETURN‘no error to report

IF BD% < O THEN PRINT "device not installed - use IBCONF then reboot"

IF IBSTA% > O AND IBSTA% >= &H4000 THEN PRINT "timeout"

IF IBERR% = 68 THEN PRINT "timeout"

PRINT "gpib error "; IBERR%

IF IBERR% = O THEN PRINT "DOS error device not installed"

IF IBERR% = 1 THEN PRINT "function requires GPIB-PC to be CIC"

IF IBERR% = 2 THEN PRINT "no listner on write function"

IF IBERR% = 3 THEN PRINT "GPIB-PC not addressed correctly"

IF IBERR% = 4 THEN PRINT “invalid argument to function call"

IF IBERR% = 5 THEN PRINT "GPIB-PC not system controller as required"
IF IBERR% = 6 THEN PRINT "I/O operation aborted"

IF IBERR% = 7 THEN PRINT "non-existant GPIB-PC board"

IF IBERR% = 10 THEN PRINT "I/0 started before previous operation completed"
IF IBERR% = 11 THEN PRINT "no capability for operation"

IF IBERR% = 12 THEN PRINT "file system error"

IF IBERR% = 14 THEN PRINT "command error during device call®

IF IBERR% = 15 THEN PRINT "serial poll status byte lost"

IF IBERR% = 16 THEN PRINT "SRQ stuck in on position"
INPUT "[ENTER] TO CONTINUE"; AS$-° if help$ then

RETURN

TERMINATE: * **xxsxxsxsxsxrxsks TERMINATE PROGRAM ¥ %% saddsxaxxssxkkkkssss
CALL IBWRT (BD%, "SET?") ° SEND MESSAGE TO INST

CALL IBRD(BD%, RDS)

SET$ = RD$

CALL IBWRT (BD%, "FREQ?") ° SEND MESSAGE TO INST

CALL IBRD(BD%, RDS$)
FREQ$® = LEFTS(RD$, 186)

IF ANSFLAG = O THEN GOTO SCREENPRT: ° TEST FOR LINE PRINT REQUEST
LPRINT -
LPRINT : LPRINT "OPERATOR NAME:" ° OPTIONAL LINE PRINTER OUTPUT

LPRINT REPLYS$
LPRINT : LPRINT "SG 5030 SETTINGS:"

LPRINT SETS

LPRINT : LPRINT "SCOPE BANDWIDTH: "

LPRINT FREQS, "MHZ"

LPRINT

SCREENPRT: ° PRINT TO SCREEN INFORMATION
PRINT: PRINT

PRINT : PRINT "SG 5030 SETTINGS"

PRINT SET$

LOCATE 21, 1: PRINT "SCOPE BANDWIDTH"
PRINT FREQS

LOCATE 22, 19: PRINT "MHZ"

INPUT " RUN TEST AGAIN? (Y/n)"; RUNTESTS
IF RUNTEST$ = "Y" OR RUNTESTS = "y" THEN GOSUB MAINPROG

PRINT * PROGRAM TERMINATED. "

END

13
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A. Set SG 5030 output amplitude for 6 vertical divisions of
amplitude at 50 kHz on the oscilloscope display.

B. Increase the SG 5030 frequency until the displayed
waveform amplitude drops to 4.2 vertical divisions. This
frequency reflects the bandwidth of the oscilloscope, also
known as the -3 dB point.

7704-1

14

Figure 1. Waveform resuits of the SG 5030 Sample Measurement Program.
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QuickBASIC Talker/Listener Utility
Program For IBM PC Compatibles

This program allows the user to send any of the instru-
ment commands to the SG 5030. It is useful in learning the
command set and in software debugging.

AR el I N T I I I T
° ®sssssssssxsxsssxx SG 5030 TALKER/LISTENER PROGRAM ®*ssssssssssssssssnsss
R L L R
" THIS PROGRAM REQUIRES THAT THE SG 5030 ADDRESS BE SET TO THE

‘ FACTORY DEFAULT OF 10
COMMON SHARED IBSTA%. IBERR%., IBCNT%

ID$ = "TEKDEV1"

CALL IBFIND(IDS, BD%) ° SELECT TEKDEV1 FOR GPIB ACCESS

SG% = 10 ' 8G% = FACTORY DEFAULT ADDRESS OF 10
CALL IBPAD(BD%, SG%) ' CHANGE TEKDEV1 PRIMARY ADDRESS TO 10
ID$ = "GPIBO" ° SET UP GPIB FOR BOARD LEVEL

CALL IBFIND(IDS, GP%) ° COMMUNICATION

REMOTE% = 1

CALL IBSRE(GP%, REMOTE%) ° SET REMOTE ENABLE

CLs * CLEAR SCREEN

REPLYS = SPACES(125) * DIMENSION RD$ TO 125

PRINT s a s sttt s s s NN S BN NS A S R NN R SRS NN SN SN SRR NN AR RN NSRS AR R SRS
PRINT "sssxxsxsssxssssssss SGC 5030 TALKER LISTENER PROCRAM sxxssxxxsxsxxxxsxx"
PRINT s s s s s s N s S N NN N S N A A S S E N IS S A R R RN RSB N AR NN R AR RS R R RN N
MAINPROG:

PRINT "RETURN TO EXIT: *

INPUT "ENTER MESSAGE(S)"; WRTS

IF WRTS = "" THEN GOSUB TERMINATE
CALL IBWRT(BD%, WRTS) ° SEND MESSAGE TO SG 5030
GOSUB CHECKGPIB ° CHECK FOR GPIB ERROR

7 sssssssssssxssssssssssrs INPUT FROM DEVICE $sssssssssssssssssssasnssansns

FOR T = 1 TO 1000

NEXT T

CALL IBRD(BD%, REPLYS) ° INPUT DATA FROM SG 5030
GOSUB CHECKGPIB ° CHECK FOR GPIB ERROR GOSUB
CHECKCG ° GET SG 5030 ERROR MESSAGE

PRINT : PRINT "INSTRUMENT REPLY *, REPLYS

PRINT : PRINT "Returned status byte:": SPR%,

PRINT : PRINT ERRMS

GOTO MAINPROG

e ‘.‘..""l‘..tlt.“."“.. ERROR ROUTINE .‘l..ll..."-ll‘-'--l"-l‘.tt"
CHECKCG:

ERRMS = SPACES$(50)

CALL IBRSP(BD%, SPR%)

CALL IBWRT (BD%, "ERR?")

CALL IBRD(BD%., ERRMS3)

RETURN

CHECKGPIB:

IF IBSTA% >= O AND BD% >= O AND IBSTA% < &H4000 AND IBERR% <> 6 THEN
RETURN'no error to report

IF BD% < O THEN PRINT “device not installed - use IBCONF then reboot*
IF IBSTA% > O AND IBSTA% >= &H4000 THEN PRINT "timeout"

IF IBERR% = 6 THEN PRINT “timeout"
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PRINT “gpib error "; IBERR% E

IF IBERR% = O THEN PRINT "DOS error device not installed" |
IF IBERR% = 1 THEN PRINT "function requires GPIB-PC to be CIC" |
IF IBERR% = 2 THEN PRINT "no listner on write function"
IF IBERR% = 3 THEN PRINT "GPIB-PC not addressed correctly" f
IF IBERR% = 4 THEN PRINT "invalid argument to function call"

IF IBERR% = 5 THEN PRINT "GPIB-PC not system controller as required"

IF IBERR% = 6 THEN PRINT "I/O operation aborted"

IF IBERR% = 7 THEN PRINT "non-existant GPIB-PC board"

IF IBERR% = 10 THEN PRINT "I/O started before previous operation completed"

IF IBERR% = 11 THEN PRINT "no capability for operation"

IF IBERR% = 12 THEN PRINT “file system error"

IF IBERR% = 14 THEN PRINT “command error during device call"
IF IBERR% = 15 THEN PRINT “serial poll status byte lost"

IF IBERR% = 16 THEN PRINT "SRQ stuck in on position"

INPUT *[ENTER] TO CONTINUE": AS‘ if help$ then

RETURN

Y S2ABEELBRRXLTELBEEERERRE X TERMINATE PROGRAM EXXXEXAXXLLLREEEXBXBEERREEE R TR K
TERMINATE:

REMOTE% = O

CALL IBSRE(GP%, REMOTE%) ° CLEAR REMOTE ENABLE

PRINT "PROGRAM TERMINATED."

END
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ASCIl & GPIB CODE CHART

COPYRIGHT ¢ 1979. 1980 TEXTRONIX.

80
INC_ALL RIGHTS RESERVED

B7 I 4 g g 1 1 1 1
B6 -4 -4 o 1 1 y ) 4 1 1
B85 g 1 g 1 -4 1 8 1
BITS
NUMBERS
CONTROL SYMBOLS UPPER CASE | LOWER CASE
B4B3B2B1
0 20 40 o}eo 16 § 100 0f 120 16§ 140 0160 16
g 8 g s] NUL | DLE SP 0 @ P A p
0 0} 10 16 § 20 32 |30 48 § 40 50 80§ 60 96 | 70 112
1 GTL| 21 wog4 1461 17§ 101 1] 12y 178 141 1161 17
o 9 g 1| SOH | DC1 ! 1 A Q a q
1 11 17§21 33 |31 49 § 41 65| 51 81§61 97|71 113
2 22 42 2|62 184102 2] 12 18§ 142 21162 18
g 91 9] STX | DC2 " 2 B8 R b r
2 2)12 18§ 22 34 {32 SO fe2 66 | 52 82] 62 98 | 72 114
3 23 43 3163 19 §103 3f123 19§ 143 3}163 19
£ 9 11| ETX | DC3 # 3 C S c s
3 3{13 19§23 35 {33 S1 43 6753 83§63 9|73 115
4 SOC | 24 OCL J 44 4 )64 20 § 104 4124 20§ 144 4 ]164 20
g 19 9] EOT | DC4 S 4 D T d t
4 4|14 20§24 36 |34 52§44 68| 54 840 64 100 | 74 116
5 PPC |25 PPU § 45 - 5|65 21§05 5] 128 21§ 145 s | 165 21
# 1 g 1] ENQ | NAK % 5 E U e u
£ 5115 21§25 37 |38 53§45 69| 55 85§ 65 101 |75 117
6 26 46 6 |68 22§08 6 1268 22§ 148 61166 22
g1 1 g] ACK | SYN & 6 F v f v
6 8|18 22)26 38 |36 54 48 70| 56 86§ 66 102 1768 118
7 27 47 7|67 23107 71127 23] 147 71167 3
# 11 1] BEL | ETB ’ 7 G w g w
? 7117 24§27 39 |37 ss a7 71187 87§67 103 |77 119
10 GET | X0 SPE § S0 870 24§10 8] 130 24§ 150 8{170 2¢
18898 BS | CAN ( 8 H X X
8 818 24§28 40 |38 56 §48 72158 8gg6s 104 | 78 120
n TCT |31 SPO 5! 8N 254 FARKL] 25§ 151 L RREAl 25
1881 HT | EM ) 9 I Y i Yy
9 9119 25§29 41 |39 57 §49 73|59 894 69 105 {79 121
12 32 52 10 |72 28112 10] 132 26§ 152 10172 26
181 8] LF | SUB * : J Z J z
A 10| 1A 26 §2A 42 |3A 58 §aa 74| SA 90§ 6A 106 | 7A 122
13 3 53 11|73 274113 11133 27413 111|173 27
1911 VT | ESC| + ; K [ k {
8 1418 27§28 43 {38 59 §48 75|58 91368 107 {78 123
14 34 S4 12 |74 28Q114 12134 28§ 154 12| 174 28
1199 FF | FS , < L \ | |
C 12]1C 28§2C 44 {3C 60 §4C 76| SC 92§ 6C 108 | 7C 124
15 35 S5 13175 29§ 115 131135 29§ 1S5 13175 29
119 1] CR GS - = M m }
0 13110 29§20 45 {30 61 §40 77| SO 93§ 60 109 | 70 125
6 36 56 14 |76 30f116 14 ] 136 A 304156 14 {176 ~ 30
1112] SO RS . > N n
14 { 1€ 30§ 2€ 46 |3E 62 J4€ 78 | SE 94 § 6E 110 | 7E 126
17 37 57 1s{77 UNL § 117 151137 UNT§ 157 15 {177 oL
11 11 Sl Us / ? O — (RUBOUT)
F 15| 1F 31§ 2F 47 |3F 63 § oF 79| SF 95§ 6F 111 { 7F 127
ADDRESSED UNIVERSAL USTEN TALK SECONDARY ADORESSES
COMMANDS COMMANDS ADDORESSES ADORESSES OR COMMANDS
KEY .
Tektronix:
octal |25 PPU | GPIB code o
NAK | ascucharacter
hex |15 21| decimal REF: ANSI STD X3. 4-1977
IEEE STD 488-1978
ISO STD 646-1973
TEKTRONIX STD 062-5435-00 4 SEP

7703-8

Figure 2. ASCII and IEEE (GPIB) Code Chart.
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TEKTRONIX
INSTRUMENTATION SOFTWARE LIBRARY

Tekware Programs Complement
Tektronix Instruments and
Controllers

With technology more complex and schedules
becoming shorter, the need to automate test and
measurement environments is greater than ever.

Tek can meet your need for improved test and measure-
ment productivity in the lab, on the factory floor, or at the
remote site. Tekware programs are designed to enhance
the productivity of Tektronix instruments and controllers.

Tektronix has performed extensive software testing to
verify that all standard Tekware measurement, analysis,
and utility packages run reliably with Tek instruments and
controllers. MS-DOS Tekware programs have been
tested for compatibility with 286/386 IBM compatible PC
system controllers.

Applications Software

Tekware applications software provides a wide selection
of ready-to-use general purpose control, measurement,
and display capabilities. Simply load Tekware appli-
cations into your controller, and your system is ready to
go to work for you. If your software requirements do not
call for unique processing or specialized control
functions, Tekware applications software could be the
shortest path to a complete system solution.

Development Software

Tekware development software tools can be used to
create new software or to modify existing software. Some
Tekware development software products contain test
program generators enabling you to create test pro-
cedures without writing a single line of code.

If your testing requirements call for development of a
custom program or for customizing an existing program,
a Tekware development software tool could be the keyto
the solution.

18

Software Support

To keep your software current and up-to-date, our soft-
ware support is available at no charge during the
warranty period. Post-warranty software support is avail-
able on a subscription basis.

Technical Assistance Services (TAS)

When you need technical assistance to supplement your
own resources, Tektronix can provide the services of an
Applications Engineer skilled in meeting your needs. For
more information contact your local Tektronix Field office.

Tektronix Test Management System
(TEKTMS)

TekTMS provides a highly productive software package
for test development and execution in manufacturing,
repair/rework, and prototype development testing
applications.

EZ-TEST Test Development
Software

EZ-TEST is a software productivity tool used to create
and run test software for manufacturing, service repair
and rework, metrology, and prototype evaluation.

EZ-TEST is for non-programmers or programmers who
prefer to concentrate on testing rather than software
coding chores.

The EZ-TEST software system provides all the software
necessary to develop and run test system programs. The
major elements of EZ-Test are:

— Generator program to create, debug, and execute
the test procedure.

— Translator program to convert the procedure to
Microsoft QuickBASIC code and then compile and
link it, resulting in a complete stand-alone test
program.

— Test Execution Scheduler to run sequences of com-
piled tests and gather test data.

— Microsoft QuickBASIC editor, compiler, linker and
manuals.

— GPIB interface software for QuickBASIC.
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The following Software/Hardware was available when
this Instrument Interfacing Guide was printed. Other soft-
ware may be available; contact your local Tektronix Field
office for further information.

Description Tektronix Part No.
Tek EZ-Test PC S45F030

360 K Floppy Disk

GURU Il hardware/software S3FG100

package for PC

TekTMS S3FT100

GPIB Inst Lib S3FT300

Ordering Utility Software
U.S. Only

Your local Tektronix Field office has the current prices for
software available from the Tektronix Instrumentation
Software Library.

Call the toll-free number serving your area and give the
Customer Service Representative the Tektronix nine-digit
part number and name of the software package you want
to order. If you have any questions about the software,
call your local Tektronix Field office.
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