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QOperator Safety Summary

Operator Safety Summary

The general safety information in this part of the
summary is for both operating and servicing personnel.
Specific wamings 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
propenty including the equipment itself.

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

Symbols In This Manual

/N

As Marked on Equipment

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

, DANGER-High voltage.

Protective ground (earth) terminal.

A ATTENTION-Refer to manual.

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 typs,
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 Attmospheres

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 pansls instalied. Do not apply power
to the plug-in via a plug-in extender.

5G 5030 Operator's Manual
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Section 1
Specifications

Introduction

This saction of the manual contains a general
description of the TEKTRONIX SG 5030 Programmable
Loveled 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 amplitucie.
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 amplilude is
programmable from 4.5mV to 5.5V peak-to-peak into
50Q, and has a frequency range of 0.1Hz to 550MHz
with & reference frequency of S0kHz. Additional
connectors provide timebase input and cutput reference
signals to external sources.

At power up, the instrument performs a self-test and
assumes the settings in use when previously powered
down, with the exception that the output is in the “OFF”
condition. Up to twenty user-definable instrument
configurations stored in memory.

Rear interface connections provide access to versions
of all front-panel signals except the main output,

Output Leveling Head

Each 8G 5030 is provided with a matching Output
Leveling Head. This leveling head must be installed on
the SG 5030 at all times for proper operation.

Alabel attached to the leveling head cable identifies the
setial number of the SG 5030 to which the leveling head
is calibrated. If it is necessary to change leveling heads,
the complete Adjustmant Procedure must be performed
to match the new leveling head to the SG 5030. After
adjustment, it is recommended a new identification labal
be attachad to the leveling head.

IEEE 488 (GPIB) Functions

The SG 5030 can be remotely programmed via the
digital interface specified in IEEE Standard 488.1-1887,
IEEE Standard Digital Interface for Programmable
Instrumentation. In this manual, the digital interface is
called the General Purpose Interface Bus (GPIB).

The |EEE standard identifies the interface function
reperioire of an instrument on the GPIB in terms of
interface fupction subsets. The subsets that apply t¢ the
SG 5030 are listed in Table 1-1.

NOTE

Refar ta IEEE Standard 488.1-1987 for more
detailed information. The standard is published
by the Institute of Electrical and Electronics
Enginesrs, Inc., 345 East 47lh Street, New
York, New York 10017.

Table 1-1: Interface Function Subsets

Function Subset Capability

Source Handshake | SH1 |Complete Capability
Acceptor Handshake | AH1 |Complete Capability

Basic Talker T6 |Respends to serial
poll. Untalks if My
Listen Address (MLA)}
is received.

Unlistens if My Talk
Address (MTA) is
received

Complete Capability
Complete Capability

Does not respond to
Parallel Poll

Complete Capability

Does not respond to
GET

No controfler function
Tri-state drivers

Basic Listener

Service Request
Remote-Local
Parallel Poll

Device Clear
Device Trigger

Controller Function
Electrical Interface

5G 5030 Operator's Manual
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Specifications

H \ * et X The SG 5030 must be in a noncondensing
E'GCtl‘lCﬂ' CharaCtenStICS environment whose limits are described under
Table 1-3, Environmental.

Performance Conditions . , , .
Allow thirty minutes warm-up time for operation

The limits stated in the Performance Requirements to specified accuracy; sixty minutes after
column of the following tables are valid with the following exposure to or storage In high-humidity or
conditions: condensing environment.

1. All measurements are made at the output ltems listed in the Performance Requirements column
connector of the Qutput Leveling Head. The of the Electrical Characteristics are verified by
SG 5030 must have been adjusted with the compieting the Performance Check in the Service
same leveling head that is used during = Manual. ltems listed in the Supplemental Information
specification verification measurements. and Description columns is provided for user

. information only and should not be interpreted to be
The SG 5030 internal adjustments are Performance C%eck FlequliJrements. P

performed at an ambient temperature of +20°C
to +30°C. Note

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

SG 5030 PROGRANMIMABLE LEVELED SINE WAVE GENERATOR
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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 10 4.9999kHz
5.000kHz to 49.999kHz
50.00kHz to 550.00000MHz

0.1Hz steps
1Hz steps
10Hz steps

Frequency Accuracy

Using Internal Timebase (within
1 year of last adjustment)

0.1Hz to 4,9999kHz
5.000kHz to 49.999kHz
50.00kHz to 550.00000MHz
Frequency Aging

Using Exterhal Timebase
(10MHz +1.5 ppm)

0.1Hz to 4,9999kH2
5.000kHz to 49.999kHz
50.00kHz to 550.00000MHz
Input Amplitude Requirement

Input Resistance
Lack Time

+(0.0003% of setting +0.06Hz)
+(0.0003% of setting +0.3Hz)
+{0.0003% of setting +3Hz)

1ppmiyear

Hexternal timebase error + 0.06Hz)
tHexternal imebase error + 0.3Hz)
+(external timebase error + 3Hz)

-10dBM to +10dBM
(70mV to 700mV RMS)

500 AC, 50082 DG
Less than 3 seconds

Timebase QOut
Output Frequency
Frequency Accuracy

Output Amplitude
Output Resistance

10MHz
+3ppm (using internal iimebase)

+X ppm (Using external timebase)
Where X ppm is external timebase
accuracy

400mV pk-to-pk into 50
500

Amplitude Range/Resolution
4.50mV to 55.00mV
55.2mV to 550.0mV
0.552V to 5.500V
—42 95dBm to +18.75dBm

0.02mV per step
0.2mV per step
2mV per step
0.05dBm per step

Amplitude Accuracy '
{0.1Hz to S0kHz)

11.5% of setting

! Accuracy guaranteed only when the Leveling Head and SG 5030 have been calibrated together.

SG 5030 Operator's Manual
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Specifications

Electrical
(continued)

Characteristics

Performance Requirement

Supplemental Information

Amplitude Flatness
50.00kHz to 100MHz
=100MHz 10250 MHz
=>250MHz 1o 550MHz

+1.5% (of 50kHz ref)
+3% (of 50kHz ref)
+4% (of 50kHz ref)

Output Source Resistance

504, £1%

Qutput DC Offset

<+ 1% of amplitude (Vpp) for 20°C to
30°C

<t 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

50.00kHz to 550.00000MHz
Harmonics

Nonharmonics
Phase Noize

Less than —30dBc 2nd harmonic
Less than =35dB¢ 3rd harmonic
Less than —40dBc all others

All harmonics and spurs less than
-50dBc

Less than 40 dB¢
Less than -85 dBe/Hz at 10kHz2 offaet

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

REV MAY 1991
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Specifications

Table 4-3: Environmental!

Characteristics Desgcription

Temperature Meets MIL-T-28800D, class 5, with exception to operating temperature.
Operating *C to +40°C
Nonoperating ~40°C 1o +71°C

Humidity (Noncondensing) Exceeds MIL-T-28800D, class 5

Operating 95% +5% RH, +10°C to +30°C,
75% 15% RH, +30°C 10 +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

Qperating 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 direction 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 ocours 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 emissibns limits for MIL STD 4618/462 CEQ1, part 2 and
CEQ3.

Within conducted supceptability limits for MIL STD 461C CS01, €502 and
CS06.

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

SG 5030 Operator's Manual REV JUL 1991




Specifications

Table 1-4: Mechanical

CHARACTERISTICS

DESCRIFTION

Maximum Overall Dimensions
without leveling head

Height
Width
Length

Net Weight

Standard Instrument including
leveling head

8G 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
5G 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 cafibrated and ready for use when
received. The 8G 5030 is designed to operate only in
the TM 5000-Series power modules. Make certain the
fine selector block on the power module is positioned
correctly.

The S§G 5030 must also have the Qutput 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 QUTPUT HEAD connectors on
the lower right pertion of the SG 5030 front panel.

Instaliation and Removal

CAUTION

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
interconnacting 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 $G 5030 front panel. Apply power to the
S5G 5030 by turning on the power medule.

To remove the SG 5030 from the power module, pull out
hoth the release latches (located on the lower front
panel) until the interconnecting jacks disengage and the
5G 5030 slides out.

Repackaging For Shipment

If the instrumant 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 setvice or rapair, attach a tag to the
instrument showing the following:

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

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

If the original package 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.

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

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

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 ong or more
prominent locations.

£G 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 vaiue 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
measure.

Function Mode

The functionis 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 Unlts of Measure

Display value units are defined by the illuminated units
indiicator 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.

Activated when the FREQUENCY VARIABLE
or REFERENCE button is selected. Frequency
selected is from 1kHz to 998.99kHz.

Activated when the FREQUENCY VARIABLE
button is selected. Frequency selected is from
0.1Hz to 999.9H2.

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

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

Activated when the AMPL button is selected.
Amplitude selected is from —42.950Bm to
+18.75dBm. .

[2]  GPIB STATUS indicators

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

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

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

SRQ Illuminates 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 & GPIB controller,

[8]  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 Adiustment
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, i will generate a Service Request (SRQ) over
the GPIB.

The message terminator currently selected in the
SG 5030 (sither EOI or LFEOI) WIII he 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, Decimatl Point, +/=

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

REV JUL 1991
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Operating Instructions
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Figure 2-1: Front Panel Controls and Connectors
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Operating Instructions

MHz/V, kHz/mV, H2/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 starage 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 settings.

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

IE Output Leveling Head

Canhectors

The Cuiput Leveling Head provides the connection
hetween the 5G 5030 and the Instrument-Under-Test.
Within the leveling head are attenuators, signal level
sense detectors, and precision impedance matching
tircuits, The leveling head must be used for all 5G 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 betwean
the leveling head and the Instrument-Under-Test,
coaxial air line is recommended to minimize frequency
dependent losses that affect the apparent laveling
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 stil be present at the front panel BNG but it is
effectively removed from the Instrument-Under-Tast.

The 3G 5030 is adjusted and shipped from the factory
with a matching leveling head. The serial number on the
levaling head cable must mateh 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., excesslve loading, open signal or
control line, leveling circuit failure, ete.),

UNLOC Indicator

Whenilluminated, indicates one of the fraquency setting
loops is not locked to the timebase reference frequency
{e.9., out-of-range reference signal, circuit failura, efc.).

Release Latches

Plug-in releass latchas. 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 seftings are
retained in memory when the instrument is powered
down,

RECALL push bution

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

SPCL push button

= Allows you fo initialize the current front-panel
settings and ali twenty storage location setups at
one time,

Used in the Adjustment procedure to change
calibration constants.

Aliows you to set the GPIB address or message
terminator from the front panel. See Section
3-Programming.

REV JUL 1991
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Operaling Instructions

[8]  EXT TIMEBASE Connector

Aliows the SG 5030 timebase 1o 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
corract 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.

[1] 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, Kiloheriz, 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,

[12] AMPL push button

Selects the variable amplitude function. Allows you to
vary the sine-wave output amplitude using either the
Control knob or the DATA keypad. Amplitude values
can be selected in volts, millivolts or dBm.

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 betwesn modes.

[13] control Knob

Varigs 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 0.852V to 5.500V, the readout will
incrament or decrement in as small as 2mV steps,

DIGIT SELECT push buttons

Selacts 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 fo blink as it staps one place left or right.

Rear Pane! Switches

On the rear panel of the SG 5030 is a four position DIP
switch which is used 1o 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:

Toggle Function

Reinitialize Firmware
Diagnostic Bypass
Enable Adjustmant
Nat Used

S@G 5030 Qperator's Manual
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Operating instructions

Operators Familiarization

- General Operating Information

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

Power-Up Sequence

When poweared up, the SG 5030 performs a diaghostic
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 ervor 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 cogle. 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
5G 5030 restores the instrument settings that were in
use when the instrument was last tumed 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 digplayed in the display window and with the
control knob digit select resolution set 10 the default
value.

Initializing the Instrument Settings

You can initialize the current front-panel settings, or all
twenty of the instrument setting storage locations atone
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 buiton.

The SG 5030 is now initialized to the following settings;

Output ON/OFF OFF

AMPL 1.000V

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

ROS ON

USEREQ OFF

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

1. Press the SPCL button.
Enter 201 on the DATA keypad.
3 Prass 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 regolutions are specified in
Section 1-Specification of this manual.

Setting Amplitude Parameters

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

Voltage Resolution vs Range

Resolution
0.05dBm

Voltage Range
~42.96dBm to +18.75¢Bm
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:
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Operating Instructions

Control knob entry

Press the DIGIT SELECT buttons fo select the
significant digit you wish to change (each digit will blink
once when selected). Clockwise knob rotation will
increment  the selected digit, and counterclockwise
rotation will decrement the selectad digit.

DATA keypad entry

Select the numeric value first and then the units desired
(e.g., V, mV, or dBm) on the keypad; this action enters
the selected amplitude value. |f the amplitude value
entered on the keypad has a higher resolution than is
allowed, the SG 5030 will round it off to the nearest
allowable setting.

Setting Frequency Parameters

To select a specific frequency, press the VARIABLE
FREQUENCY button. The fraquency parameter and
unit of measure last selected will appear in the readout
display window,

Frequency Resolution vs Range

Frequency Range Resolution

0.1Hz to 4.9989Hz 0.1Hz
5.000kHz to 49.999kHz 1Hz
50kHz to 530.00000MHz 10Hz

Next, enter the desired fraquency value using either the
Contral knob or DATA keypad as follows:

Control knob entry

Press the DIGIT SELECT butions to select the
significant digit you wish to change (each digit will blink
once when selected). Clockwize knob rotation will
increment the selected digit, and counterclockwise kniob
rotation will decrement the selected digit.

DATA keypad entry

Select the numeric value first and then the units desired
{e.9., Hz, kHz, or MHz) on the keypad; this action enters
the selected frequency value. If the frequency value
entered on the keypad has a higher resclution than is
allowed, the SG 5030 will round it off to the nearest
allowable setting.

Table 2-1: Front Panel Error Codes

Error

Description

E101
E102
E103
E104
E105
E106
E107
E150
E151
E153
E154
E155
E156
E205
E250
E251
E252
E253
E254

Command header error
Header delimiter error
Command argument error
Argument delimiter error

| Nen-numeric argument

Misging argument

Invalid message unit delimiter
Bad symbol

Syntax error

Symbol number too long
Invalid input character

Invalid string input

Numerical underflow
Argument out of range

Not in adjustment mode

O bufters full, output flushed
Settings buffer empty

Hlegal settings number specified
Beyond calibration limit
interrupt fault

System error

HF unleveled

Reference loop unlocked
Wide loop unlocked

Narrow loop unlocked

Offset loop unlocked

DDS loop unlocked
Unplugged error

EPROM checksum failure
NVRAM test failure

RAM test failure

NVRAM lost

CAL Constant Checksum failure
Qutput Off test failure

Ref Freq test failure

DDS OFF test failure
10.00000MHz test failure
10.00001MHz test failure
500.00000MHz test failure
Wide Loop Divider test falture
Qutput Amp powered test failure
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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 desctibed under
Setting Amplitude Parametars above.

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

Stoting 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 logation (in nonvolatile RAM), and willbe

retained when the instrument is powered down,

To recall a specific set of instrument seftings, 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. Etror code
definitions are listed in Table 2-1.

If no error is found during self test, the SG 5030 restores
the instrument seftings 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 Qutput Loading

The SG 5030 is designed to operate into a 500
impedance load at the leveling head output connector.
If load impedance is substantially greater than 509,
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 pane!
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 illuminatad, and the instrument will
turn its output off.

Table 2-2: Special Functions

Description

This function initiates the instrument adjustment process, and is intended for use by qualified service
personnel only. If the user accidently selects this function, the instrument wil show error code E250
{not in adjustment mode) in the display window, md:catlng the internal DIP switch toggles have not
been set to allow adjustment.

Initializes the current front-panel settings and all twenty storage location setups at one time. See
Initializing the Instrument Settings earlier in this section.

Shows the current GPIB address in the display window, and allows the user to enter a hew address
from the keypad, if desired. See resetting the GPIB Address and Message Terminator in Section
3-Programming.

Shows the currently selected message terminator in the display window, and allows the user to
select either LFEOI or EOI. See Resetting the GPIB Address and Message Terminator in Section
3-Programming.
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SG 5030
QUTPUT

(A) Motiched System

50 OHM

QuTPUT Feedthrough
Terminotion

Equivalent Circuit

{B) Oscillscope with High Input Impedence

5G 5030
OuTPUT
HEAD
Vg Generator frequency Is F and Fu Is 1/(27RC), the
8dB cutoff frequency. Whan the cutput head is

1 f 2 terminated with a 5053 teedthrough terminator, the
f co value of Ris 252,

(C) Copocitive Load where Copacitonce does not chonge with Frequency

Figure 2-2: Signal Termination Configurations
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The 8G 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 betwesn 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

Ioad. A DC blocking capacitor, listed in the Optional
Accessories listin the Service Manual, can be used with
minimal loss at frequencies greater than 1 MHz.

A DC blogk 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 sighals 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

Tekironix BNC attenuators with -02 suffix ars
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 bandwidih. 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
8G 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

- devica-under-test is known 10 be linear. For most

devices, the 50kHz reference frequeancy of the SG 5030
is valid, though other frequencies may be used. An
oscillscope whose bandwidth is substantially greater
than the device-undertest 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 amplitude, the DUT gain, and the
oscilloscope controls to display a sinewave of
exactly six divisions, as shown in Figure 2-4.

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
10 judge. Do not adjust the gain or amplitude
controls during this step.

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

In sotme 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 amplifude first. Adjust
the SG 5030 output amplitude and the DUT
gain to show some convenient value on the
DVM, such as 1 volt,

Next, slowly increase (or decrease) the
8G 5030 frequency untit the DVM reading is
70.7% of the reference amplitude, Do not adjust
the gain or amplitude controls during this step.

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

I
|
l

Amplitude

Frequency

Bandwidth Limit!
Frequency

70.7%
Refarence Freguency
Amplitude

7703-35C

Figure 2-3: Bandpass Measurement

P
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|

S| Ry

P e Ter o T e W

Set the Reference Amplitude

Figure 2-4: Reference Setup

Find the -3dB Paint
7703-358

Figure 2-5: The -3dB Point
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Programming

Section 3
Programming

Introduction

This manual section provides the information
required for programming the Tekironix 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 |EEE-Standard 488.1-1987,
Standard Digital Interface for Programmable
Instrumentation. !

The information in this section assumes that the
reader is knowledgeable in [EEE-488 bus
communication and has some experience in
pregramming 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 ingtalling the SG 5030 in the
power module. Also, it is helpful to review that section
and become farniliar 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 compatibifity between
TM 5000 instrument types. When pessible, 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
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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 $G 5030 primary GPIB address ¢an 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 GFIB address set to 10.

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

Table 3-1: IEEE-488 Interface Function Capability

Programming &

Function Subset
Source Handshake SH1
Acceptor Handshake| AH1
Basic Talker Te

Capability
Complete Capability
Complete Capability
Responds to serial poll.
Untalks if My Listen
Address (MLA) is
received.

Unlistens if My Talk
Address  (MTA) s
received

Basic Listener

Service Request Complete capability

Remote-Local Complete capability

Doss not respond to
Parallel Poll

Parallel Poll

Device Clear Complete Capability

Does not respond to
GET

Device Trigger

Controller Function CO0 |No controller funetion

Electrical Interface E2 (Tri-state drivers

the primary GPIB address are stored in nonvolatile RAM
memary.
3-1
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The front panel SPCL button allows the current GPIB
primary address and message terminator fo 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 cpIB 10. Pregsing the ID
button will also display the GPIB address.

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

Resetting the GPIB Address and Message
Terminator

The SPCL button ¢an also be used to change the
GPIB primary address and the message tarminator, 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
sefting is displayed, enter the
new address from the keypad

5. Press ENTER

To reset the message terminator, perform the
following operation:

1. Press SPCL
Enter 241 from keypad
Press ENTER

After current message
terminator is displayed, use the
knob to select the new
terminator

Press ENTER

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 thres types:

= Setting commands — control instrument

settings.
Query/Output commands — request data.

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-pane! control), the

“instrument only executes query/output commands.

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

« Command Summaty - A cornmand list divided
into functionat groups, with brief descriptions of
each command.

Control’Command Desctiptions — A front
panel illustration showing command relationships
to front panel operation and internal parameters.

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, athough the command will be accepted
without the space.
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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
axample, (UsE?).

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

Tektronix Codes arndd Formats

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

NOTE

Capitalized lettors in the command header word
are required characters, the lower case
characters may be optionally entered. Angle
brackets « > indicate a required user suppliad
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.

AMP litude? — Returns the current amplitude setting.

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

FREquency ? — Returns the current frequency setting.

REFreq ON— Turns onthe 50kHz reference frequency
and sends it to the output,

REFreg OFF — Tums 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.
QUTput OFF — Tums the autput off.

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

S§TOre <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.)
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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.

Rés? — 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 exfernal
timebase input (EXTTB ACTIVE or INACTIVE).

System Commands

The following commands perform system wide
operations.

1n7? — Returns instrument identification and firmware
version.

INIt — Initializes instrument sefiings.

s5E1? — 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 “leam” a
series of manual front panel settings.

TESt — Inltiates a self test on the instrument. Whenthe
test is complete, the instrument returns to the settings
last enterad. If the self test tailed, the SG 5030 returns
an SRO to the controller.

EVEnt? OF ERRor? — Relumns 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 seitings
(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 5G 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
brackels « = indicate a required user supplied
element. Square brackets [ ] indicate an
optional element.
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iD?
USEreq ON
USEreq OFF

USEreq?

EVENt?
ERRor?

AMPlitude<num:[:<dBM>]

AMPlitude? RECall<num>

RQS ON
RQS OFF

(R AMPL
45mV-5.5V pk-pk

STOre<num>

RQS?

0 PROGHAMMABLE LEVELED SINEWAVE (JENERATOR

Y
my

dBm

——

INST 1D
]

DATA

g

AR FREQUENCY
VARIABLE REFERENCE
/'F.:-SEJMH: s SkH2

< DIGIT SELECT>

4 /

TIMEBASE
ouT T

©

4D0mY pl-pk
INTO 500

©

-10dBm TO +104Bn
SIGAC

(I SET UPSY A
STORE © RECALL

17020

EXT
MEBASE RECALLD
{16MHz) =INIT

80 = INITIATEADJUSTMENTS
201 = INIT & RESET ALL SETUPS A
240 = SET |EEE ADDRESS

ZAt = SET IEEE TEAMINATION

8 OUTPUT HEAD

h&

4 5 6§ k
[
1 F 3
03
0 .
L1

i s [
i

Y.

CLEAR
| ]
—
[ ]onyorF
AN

REFreq ON
REFreq OFF
REFreq?

FREquency<num>
FREquency?

OUTput ON
OUTput OFF
OUTput?

LEVeled?

Figure 3-1: Instrument Commands & Front Panel Controls

SG 5030 Operator's Manual




Programming

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
Switch Functlion

Knob Increment
Knob Decrement
QCutput ON
CLEAR
0

Argument
(decimal number)

+-
Hz/dBnVENTER

INST ID
AMPLITUDE
VARIAELE
STORE
SPCL
o
=

— - — b
RN s roRNtSccO NI AWM~ O

[
[H]

AMPLITUDE
Type:
Setting or query
Setting syntax:

AMPlitude <num>[:dEm]

Examples:

AMPLITUDE 4.5
AMPL .5 500mV p-p
AMP 3.5E-2 35mV pp
AMP 0:dBm 0dBm
AMP -30:dBm -30dBm

Amplitude selected:
4.5V pp

Query syntax:
AMPlitude?
Query response syntax:

AMPLITUDE <num>
AMPLITUDE <num>:dBm

Query response examples:

AMPLITUDE 3.250
AMPLITUDE 400.0E-3
AMPLITUDE -153,.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
-42.95dBmto +18.75dBm, with a resolution of 0.05dBm.
The voltage peak-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 0.054Bm
4.50mV to 55.00mV 0.02mv
55.2mV to 550.0mV 0.2mV
0552V to 5.500V 2mv

If the arnplitude 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 amMrlitude? command causes the current
amplitude setting to be returned.
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Type:
Query
Query Syntax:

CAL <num¥, <pum>, <num>, <num?, <num>,
“OUmM?>, <numr, <num>, <aum>, <num>, <num>,
<num>

Query Response Examples;

CAL 1390,136,140,2746,2755,2747,2638,
340,2843,341,2841,342

Discusslon:

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
setling, 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
If_preamp_offset
rf_power_amp_offset
If_gain_cal xt

tf _gain_cal x10
[f_gain_cal _x100
ri_gain_max_ x1
rf_gain_min_x1
rf_gain_max_ x10
rf_gain_min_x10
rf_gain_max_ x100

rf_gain_min_x100
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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
fast reported status byte, f 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
fitled Status and Error Reporting for a discussion of
event codes and status bytes. Table 3-4 lists all the
86 5030 errot/event codes.

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

EXTTE 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 <nums>
Examples:

FEEQUENCY 120E3
FREQ 1.5E4

FRE 5E+4

FRE .9

Query syntax: |

FREguency?

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 subranga it falls in, the frequency is
rounded off to the nearest allowable resolution.

The FREquency? query causes the current frequency
setting to be returned.
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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 EELP followed by a list
of all the command headers the SG 5030 accepts.

Type:
Query
Query syntax:
ID? |
Query response:
ID TEK/S5G5030,V8l.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 Tekironix Codes
and Formats used in the SG 5030 fimware design.

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

System
Setting syntax:

INIt
Example:

INIT
Discussion:

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

OUTFUT OFF

AMELITUDE 1.000
FREQUENCY 1.000000E+7
REFREQ OFF '
RQS ON

USEREQ OFF

After the SG 5030 has executed the 1NIT 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).
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Type:
Setting or query
Setting syntax:

OUTput ON
OUTput OFF

Examples:

OUTPUT ON
QUT OFF

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

QUTPUT ON
QUTRUT 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 ouiput is off. At power-up, the
output is set to OFF.

The ourput 7 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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Type:
Setting or query
Setting syntax:

REFreqg ON
REFreq OFF

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

REFREQ ON
REFRE{Q OFF

Discussion:

This command turns the 50kHz reference frequency ON
and OFF. When the reference frequency is ON, the
variabie 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 rREFreq? command returns the current status of

the reference frequency (ON or OFF).

Type:
Setting or query
Setting syntax:

RQS ON
RQS OFF

Query syntax:
RQ5?
Query response: (one of the following)

RQS OW
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 emors, and internal
errors.

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

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

to determine which SRQs have been generated.

The RQS5? command returns the current status of the
SRQ function (ON or OFF). .
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Type:
Query
Query syntax:
SET?
Query response example:

QUTPFUT ON;AMPLITUDE

17.40E-3; FREQUENCY
123.34543E46;REFREQ OFF;RQ5 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 QFF), and
USEREQ (ON or OFF). The maximum length of the
settings query data string is 84 bytes.

8G 5030 Operator's Manual
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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.

REV JUL 1991
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Type:
Operational
Syntax:
TESt
Example:
TEST

Discussioh;

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
5G 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:
USEreqg?
Guery response: (one of the following)

USEREQ ON
USEREQ OFF

Dizcussion:

This command enables or disables the SRQ interrupt
that is generated when the front-panel INST 1D button
is pressed, When the usereg (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 1D SRQ (ON or OFF).
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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 congisting of multiple commands must have
the commands separated by semicalons. A semicolon
at the end of a message is optional. For example, each
fine below is a message:

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

Message Terminator

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

Formatting a Message

Commands sent to the SGS030 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 ASCll; however, it accepts both upper and
lower case ASCI characters. All data output is in upper
case (see Fig. 3-2).

REV JUL 1991

As previously discussed, a command consiats 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 S5G 5030 ignores any extra formatting
characters 5P, 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: rOs{SP)oN;
Example 2: ros(SPBP)oN;
Example 3: ros{SPCRLFSPSP)on

(In the LFEOlI 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.

+  (SP)RQs(SP)on; (CRLF)
s (SP)user(SP)OFF
Number Formats

The 8G5030 recognizes the following three number
formats:

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

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

NR3 (floating point) — Floating-point numbers
expressed in scientific notation (for example,
+ 1.0E- 2, 1.47E1, 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 5080 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.
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frequency is set to 550MHz, the maximum allowable
frequency and an Error 205 (argument out of range) is
gensrated.

Message Protocol

As the 8G 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 parforming 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 5G 5030 behaves the same regardless of whether
each ¢ommand is sent as a separate message or
several commands are included in one message. The
only difference is that muliple-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
pracess 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 @ message, one or more rasponse(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 controlier'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, assers
SRQ, and daelstes the data in the output buffer.
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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 ofthose 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. (Untisten) 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 dommand causes the instrument talker
function to its idle state. In this state, the instrument
cannat supply output data via the bus.

The ADRS indicator is off when hoth 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 relnitializes 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 tatk-addressed.

SPD (Serlal 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 changetoa
lockout state: from LOCS to LWLS or from REMS to
RWLS, The LLO command sent by itself does not set
the tnstrument into Local Lockout. You must send a
following cormmand to cause the GPIB circuitry to
recognize and assert LLO.

REN (Remote Enable)

If REN is frue, the $G 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 ocour after message processing

has begun. Inthis 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 fo 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-panei controls cause a
transition from REMS to LOCS by asserting 2 message
called return-o-local (rtl). This transition may ocour
during message execution; but, in contrast to GTL and
REN transitions, a transition inttiated by ril affects
message execution. In this case, the instrument
generates an error if there are any unexecuted setting
or gperational 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
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The 5G 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 5G 5030 seftings
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 (sefting and operational
commands) generate an error since those functions are
under front-panet contral,

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 5G 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 o REMS
operation except that the rtl message is ignared. (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 controlier that it requires
service through the service request function (defined in
the IEEE-488 Standard). The service request function
also provides & means of indicating that an event (a
change in status or an error) has occurred, To service
a raquest, 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
Devige 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
AQS 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, hbut cannot execute
because of the present state of the
ingtrument,. or because the
command is aut of the instrument’s
range.

Indicates that the instrument has
detected a hardware condition or
firmware problem that prevents
operation.

Command Errar

Execution Error

Intarnal 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

i s mee — — —

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

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

If 1, STB indicates device status
{(Not used in the SG 5030)

1 if requesting service
1 indicates an abnormal event

{If 0, STB indicates event class

— 1 if message processsor is busy

— Define events if bit 8 is set

BIT POSITION

T
|
3 |2
4 | 2

|
T
I

5 | 4
6|8

Bl
|
1
1

LS

DECIMAL WEIGHT
Normal Events:

Power-up (65)

ID user request (67)

Abnormal Events:

Invalid command header (97)

Settings error (98)

System error (99)

Figure 3-3: STE Bit Conflguration
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Bus Error/Event Codes And Serial
Poll Response

The SG 5030 provides additional information abotrt
many of the events, particularly the errors reported in
the STB. The controller can request the additional
information by issuing an ERROR? oOr EVENT?
command. In response, the 5G 5030 returhs 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 microprocassor performs a aelf test diagnostic
routine to check the instrument RAM and ROM
functionality. If no RAM or ROM errar is found, the
microprocessor performs further routines that check the
functionality of other instrument hardware.

Iif 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 LED 2 LED 3 LED 4

ROM off on on on
RAM 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 8G 5030
will respond to input and attempt to function in spite of
the errar. 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 sighal 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

Emror/Event SerialPoll
" Query Response {Declmal)’

Description

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
Symbal number too long 153 97 or 113
Invalid input character 154 97 or 113
Invalid string input 155 97 or 113
Numerical underfiow 156 . 97 or 113

Execution Errors/Events

Argument out of range : - 205 98 or 114
Not in adjustment mode 250 98 or 114
VO buffers full, output flushed 251 98 or 114
Settings buffer empty 252 98 or 114
llegal settings number specified 2563 98 or 114
Beyond adjustment limit 254 98 or 114

Internal Errors/Events

Interrupt fault a0 99 or 115
Systern errar 302 99 or 115
HF unieveled 350 99 or 115
Reference loop unlocked 351 99 or 115
Wide loop uniocked 352 99 or 115
Narrow loop unlocked 353 99 or 115
Offset loop uniocked 354 99 or 115
DDS loop uniocked 355 : a9 or 115
Unplugged error 356 89 or 115

CPL) Self Test Errors

EPROM checksum failure 360 99 or 115
NVRAM test failure 361 99 or 115
RAM test failure 362 89 or 115
NVRAM battery test failure 363 99 or 115
CAL constant checksum failure 364 89 or 115
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Table 3-4: Error Query and Status Responses (Continued)

Emror/Event SerialPoll
Query Response (Decimal)’

Description

Hardware Self Test Errors :

Output OFF test failure 370 899 or 115
REF Freq test failure 37 99 or 115
DDS OFF test failure 372 ‘ 99 or 115
10.00000 MHz test failure 373 99 or 115
10.00001 MHz tast failure 374 99 or 115
500.00000 MHz test failure 375 99 or 115
Wide Loap Divider test failure 376 99 or 115
Output Amp powered test failure 377 299 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 NSB?

it the message processor s busy, the instrument returns a number 16 (decimal) higher than the serial poll response.
No Status Byte.

* Programming.
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Programming Examples 0

Talker/Listener Utility Programs

The fo![nwmg sample programs allow a user to send any of the commands llsted in the Functional Command
List and receive the data generated.

Talker/Listener Utility Program for IBM PC Compatibles

RO O K R R R R R R Rk W
AAKKKRENKKRK IR XKk wkwkwxx*BG 5030 TALKER/LISTENER PROGRAMW * ks xsadkmamaduki ki d wwwi
L L R R R AL R L T T
THIS PROGRAM REQUIRES THAT THE 5G 5030 ADDRESS BE SET TQ THE

* FAGCTQRY DEFAULT OF 10.

COMMON SHARED IBETA%, IBERR%, IBCHNTS

ID% = “TEKDEVL®

CALL IBFIND (IDR&, ED®) SELECT TEKDEVI FOR GFIB ACCESS

5GE = 10 56% = FACTORY DEFAULT ADDRESS QF 10

CaALL IBPAD (BD%, 5G%) CHANGE TEKDEV1PRIMARY ADDREZS TO

IDS = “GPIBQ® SET UP GPIB FOR BOARD LEVEL

CALL IBFIND{ILS, GP%} COMMUMICATION

REMOTES = }

CALL IBSRE (GP%, REMOTESR) ’ SET REMQTE ENABLE

cLs * CLEAR SCREEW

REPLYS = SPACESS(1Z5} r DIMENSION RDS TO 125

FRINT “A M bk o Rk kA R A kA kA R A AR A A A A A A A A AN AN A AN A AN A A N kA h A W W WV e Wk

PRINT “hkhamndnxnwrwxhsdkwwSE 5030 TALXER/LISTENER PROGRAMT* Tk xkahrhnhntnhk kwhkyhss
PRINT uw*www*nwww***************************;**********w**w**wwwwwwwwwwwwww*****t*t"
MAINPROG:

PRINT “RETURN TO EXIT; *

INPUT “ENTER MESSAGE (5)"”L WRTS

IF WRYS = * 7 THEW GOSUR TERMINATE

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

GOSUR CHECKGRIR t CHECK FOR GPIB ERROR

AR RN N RN KUk A kA w kR kX Ak A TNPUT FROM DEVICE Rk v hk s kv kN k kh kX kA xRk R WA N AN R IR R T KA
FQR T = 1 TD 1000

NEXT T

CALL IBRD (BD%, REPLYS) * INPUT DATA FROM 3G 5030

GQGSUE CHECKGPIB ' CHECK FOR GFIB ERROR GOSUB
CRECHEG 7 GET 8G 5030 ERRCR MESSAGE

FRINT : PRINT “INSTYRUMENT REPFLY *, REPLYS
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Programming

PRINT : PRINT “Fetuzned status byte:’; SPER%,

PRINT : FRINT ERRMS
GOTO MAINPROG

P AR AR AR KRR KA AR AR KR AR AR RN N RN AN WA RN NERAOR ROUTINE AN A N r h h kA A R A AR AR R A KA N R A kAR R R AR R KW
CHECKSG:

ERRM% = SFACES5{30)

CALL IBRSP (BD%, SPR%)

CALL IBWRT (BD%, “ERR?")

CALL IBRD {(BED%, ERRMS)

RETURN

CHECKGERIE:

IF JBES5TA% »>=0 AND BD% >w(Q AND IBSTA% < §H4000 AND IBERR% <> § THEN RETURN'no error to report
IF BD% <« 0 THEN PRINT "devlce not lnstalled - use IBCONF then rebeoot”

IF IBSTA% » O AND IBSTA% »>w tHA4000 THEN PRINT *timeput”

IF TBERE% = & THEN PRINT “timecut®

FRINT “gplb errpr "; IBERRY%

Ir IBERES% = O THEN PRINT “DOS5 error device not installed”

IF IBERR% 1 THEN FRINT “function regquires GPIB-P& to be CIC*

IF IBERR% THEN PRINT “ngc listener on wrlte functien”

IF IBERR% THEN FRINT “GPIB=FC not addressed correctly®

IF IBERR% THEN PRINT “invalid azgument to function call”

Programming

IF IBERR% THEN FRINT “GPIB-FC not system contreoller as reguired”

IF IBERR% THEHN PRINT “I/Q eperatien aborted”

IF IBERR% THEM FRIMT “ncn-exlstant GPIB-FC board”

IF IBERR% THEN PRINT “I/0 =tarted before previous operaticn completed”
IF TBRERR% THEN PRINT “neo capability for operation”

IF IBERR% THEN FPRINT “flle zystem error”

IF IBERR% THEN FRINT “cemmand ezgcy during device call®

IF IBERR% THEN FRINT “=erlal pell status byte lost?

IF IBERR% THEN PRINT “SRQ =2tuck in ON pasition”

INFUT “[ENTER] TO CONTINUE"; AS * if help$ then

RETURN

P o MR RN AR kR F R A AR AR AR AR AN AR AN NS TERMINATE PROGHAM¥ MU b bk h h h A A R R R A AR R R RN KR AR AR R AN K A
TERMINATE:

REMOTES = 0

CALL IBSRE (GP%, REMOTE%) 'CLEAR REMOTE ENRRBLE

PRINT “"FPROGRAM 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 5G 5030 Operator's Manual
070-7704-00 5G 5030 Instrument Inteifacing 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
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Parformance Check

Section 5
Performance Check

Introduction

This procedure checks the electrical performance
requirements as listed in the Spacifications section of
this manual and may be used in an incoming inspection
facility to determine acceptability of parformance. 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.

Parformance Chack 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 compiete instrument repair
facilities at local field service centers and at the factory
sarvice center, Contact your local Tektronix field office
or representative for more information.

Conventions Used In this Procedure

All reference fo the 8G 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 lettars.

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.

8G 5030 Cperator's Manual
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Ferformance Check

Table 5-1; Required Test Equipment

@

Description

Minimum Requirement

Performance
Check

Adjustment
Procedure

Recommended Equipment

TM 5000 Series Power
Module

Digital Counter

Digitat Voltmeter

Spectrum Analyzer

Power Meter

Power Sensor

Precision 50Q SMA male
Termination

Precislon 505 BNC Feed
Through Termination

Adapter

Adapter
" Adapter

Adapter
Adapter

Adapter
Adapter
DC Blocking Capacitor

Precision cable, 50Q SMA
male to SMA male (two
required)

Coaxial 508 cable

{two required)

Coaxial 50£) cable

Compatible with SG 5030.

Time Base accurate to 0.75
PPM into 500 load.

0.25% AC accuracy, 1Hz to
100kHz, 55mV to 5.5V.

Frequency Range 10kHz {0
3GHz, response flatness

< 12.5dB, Refarence Level to
+20dBm.

Frequency Range 100kHz to
3GHz, range —-30dBm to
+20dBm.

Frequency Range 100kHz to

3GHz, power range ~30dBm

to +20dBm. Calibrated at test
frequencies '

500 +0.5Q DC, 1/2W, VEWR
<1.06 to 1GHz.

50Q +0.1% DC to 100kHz.

BNC female to dual banana
piug

SMA male to N female
BNC female to N female

BNC female to N male

SMA female/SMA female to
SMA male T connector

SMA male to BNGC female
SMA female to SMA female
BNC connections, 0.047uF.
500 £102 5ns +0.5ns,

BNC male to BNC male, 36",

BNC male to BNC male, 10",

X

X

X

X

X

X

X

Tektronix TM 5006A

Tektronix DP 501 Digital
Presczler and DC 5010 Opt,

- 10 Programmable 350MHz

‘Universal Counter/Timer
Hewlett Packard MP 3458A
Multimeter e
Tektronix 2755AP §5¢*
Programmable Spectrum
Analyzer

Hewlett Packard HP.437B
Power Meter

Hewleit Packard HP 8482A
Power Sensor

Taktronlx Part 015-1022-00 w

‘Tektronix Part 011-0129-00
Tektronix Part 103-0090-00

ITT Pomona Model No. 4208

Mewlsit Packard Fart
1250-1474

Tektronix Part 103-0045-00
Tektronix Part 015-1016-000

" Tektronix Part 015-1018-00

Telktronix Part 015-1012-00
Taktmnix Part 015-0221-00
Tektronix Part 015-1006-00

Tektronix Part 012-0057-01

Tektronix Part 012-0208-00

' Power sensor calibration uncertainty between the frequencies of 100kHz to 100MHz is less than 1% (voltage}, and is Iesq
than 2% (voltage) from 100MHz to 550MHz.

52
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Parformance Check

Preparation 1. Check Frequency Accuracy

Descriptio
Insert the SG 5030 into the power module.  —oorPHon

Connect the test equipment and the power This test verifies the output frequency accuracy (10Hz
module to a suitable line voltage source., through 550MHz).

Turn on the power module and test equipment Procedure

and allow at least 30 minutes warmup. . L
a. Set up the equipment as illustrated in Figure

51, -

REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

5G 5030 ~ DIGITAL COUNTER
DP 501 DG 5010

£6G 5030
] LEVELING-] cHA
Q

HEAD

CHE

)

10-INGH GOAXIAL CABLE

Setup:
DPF 501
Input (Prescale/Direct)

DC 5010
Channel A

Selected

S5G5030
AMPL button Selected
DATAKEYRAA.........ccccievnttrsrrsrsrrresarersesnenanens S5V
FREQUENCY VARIABLE hutton Selected
DATA keypad.
QUTPUT HEAD ON/OFF

Flgure 5-1: Frequency Accuracy Check
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Performance Chack

CHECK-Digital Counter readout is 10Hz, within
the limits of 9.939970Hz to 10.06003Hz.

Enter 4.9988kHz on the SG 5030 DATA
keypad.

CHECK-Digital Counter readout is 4.9999kHz,
within  the limits of 4.999825kHz to
4,999975kHz.

Enter 5.0000kHz on DATA keypad.

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

Enter 49.999kHz on DATA keypad.

CHECK-Digital Counter readout is 49.999kHz,
within the limits of 49.99855kHz to 49.9945kHz.

HXANS
Select FREQUENCY REFERENCE button

(50kHz).

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

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

CHECK-Digital Counter readout is 10MHz,
within the Ilimits of 9.990967MHz to
10.000033MHz.

Enter 10,00001MHz on DATA keypad.,
CHECK-Digital Counter  readout is

10.00001MHz, within the limits of
9.935977MHz 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
£50.001653MHz.

REV JUL 1991
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Performance Check

2. Check Spectral Purity

Desctiption

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
contral 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 295MHz as the
frequency is decreased. As a result, the following
procedura requires that the frequency be adjusted both
up and down near the filter switching frequencies to look
for the worst case harmonics.

8G 5030 Operator's Manual
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c t’““?-"""\( ‘Q 5 e J.

G f-rﬂ"l t’rh- : \& 52800 FHT
Set SG 50 0 ﬂ’equencyt 9kHz? Set the
Spectrum Analyzer Start/Stop Frequencies to
20kHz and 300kHz respectively

o, £

Procedure d.
Set up the equipment as illustrated in Figure 5-2.

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

Prasg 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

Co.ooa et om

NOTE

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

during the rest of the procedure.

REFER TO TABELE 51, TEST EQUIFMENT REQUIRED

SPECTRUM ANALYZER

SETUP:
Epactrum Analyzar (bagln sotup from power up defaull settings)
Shift Push
Grat llum/RESET, On
Dexta Entry
Press
Kaypad

Prazs
Start/Stop button
Heypad.

Keypad
Center/Marker Fraquancy
Tune MAr,
Video Filter button
Min Nolsa

5G 5030
AMPL button,
DATA keypad
FREQUENCY VARIABLE BUON ervoescrssrssssresssssserns

DATA kaypad
OUTPUT HEAD {GNFOFF)

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 peakiis at least 3.5 divigions

5dBc) 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 graticuls lime—————

Change the SG 5030 VARIABLE FREQUENCY
to (50kHz).Then repeat parts (e.) through (i.) for
50 kHz.

Shift the MKR to Off so the center frequency can
be scralied,

Use the DIGIT SELECT buttons on the 5G 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

steps @ and f.
NOTE

In this and all the following steps as the SG 5030
frequency is increased the Spectrum Analyzer
Conter 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
measurament 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

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

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 TMHz and left there during the remainder of
this test unless there is a qusstion about the
worst case harmonics near the filter switching
frequenciss.

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
frequency to 310MHz. While increasing the 5G
5030 frequency to 310MHz, monitor the
harmonics using the specirum analyzet as in
stepseandf.

The hysteresis in the 300MHz Output Filter
switching control requires that the harmoenics 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 andf.

Use the SG 5030 control knob to increase the
frequency to 550MHz. While increasing the SG
5030 frequency to S550MHz, monitor the 2nd and
3rd harmonics using the spectrum analyzer as
instepe. ‘

Since the spectrum analyzer frequency band
stops at 1.8GHz, step o 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 QUTPUT HEAD ON/OFF
button to OFF.

Remove the SG 5030 Leveling Head from the
Spectrum Analyzer.
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3. Check Amplitude Accuracy

A worksheet (Table 5-2) is provided at the end of this
check to record the various measurement readings
required. These measurement readings will be used to
calculate the accuracy of your instrument.

Description

“This test verifies amplifude accuracy from 0.1Hz to
- 50Khz.

Procedure

a. Set up the equipment as illustrated in Figure 5-3.
The DVM is configured to measure AC RMS
Volts using Synchronous Sampling conversion.

GCHECK-DVM readout for 19.445mV AC, within
the limits of 19.154 to 19.737 mV.

Record the DVM readout on line 1 column 1 in
Table 5-2 Part 1 (located in step 4) for 50 kHz
data. '

Enter 550 mV on the SG 5030 DATA keypad.

CHECK-DVM readout for 0.19445V AC, within
the limits of 0.19154V to 0.19737V.

Record the DVM readout on line 2 column 1 in
Table 5-2 Part 1 (located in step 4).

Enter 552mV on the SG 5030 DATA keypad.

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

Record the DVM readout on line 3 column 1 i
Table 5-2 Part 1 (located in step 4).

Enter 1V on the 5G 5030 DATA keypad.

CHECK-DVM readout for 0.35355V AC, within
the limits of 0.34825V to 0.35886V.

Enter 2,5V on the SG 5030 DATA keypad.

CHECK-DVM readout for 0.88388V AC, within
the limits of 0.87062V fo 0.89714V,

Enter 5.5V on the SG 5030 DATA keypad.

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

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 Kkeypad.

Select G 5030 AMPL bution and enter 552mV
on the DATA keypad.

CHECK-DVM readout is 0.19516V AC, within
the fimits of 0.19223V to 0.1980%V.

Enter 5,5V on the SG 5030 DATA keypad.

CHECK-DVM readout is 1.9455V AC, within the
limits of 1.8154V to 1.9737V.

Selact 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 10 1.9737V.

Select the 5G 5030 AMPL button and enter

_252mV on the DATA keypad.

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 0.19808V,

Select the $G 5020 AMPL button and enter 5.5V
on the DATA keypad.

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

Select the FREQUENCY VARIABLE button ang
enter 49.998kHz on the DATA keypad.
Lo Sy

CHECK-DVM readout is 1.9445V AC, within the
limits of 1.9154V t0 1.9737V. S/ &

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

QHEC!_{-DV readout is 0.19516V AC, within

Selectthe smLMPL button and enter 5.5V
on the DAT, d.

CHECGK-DVM readout is 1.9445V AC, within the
limits of 1.9 to 1.9737V.

REV JUL 1991
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REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

SG 5030

Adapter

BNC fomale to Timebase Ext
" dual banana Out Timebase

L

Precision
50 Ohm
Tarminator

G, ]

Digital Voltmeter
Blue button
Reset button
ACV button
Blue button

Right Arrow Press once
Down Arrow Press until SETACV SYNC
Enter button

SG 5030;
FREQUENCY REFERENCE button
AMPL button
DATA keypad
OUTPUT HEAD ON/OFF

Figure 5-3: Amplitude Accuracy Check
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4. Check Amplitude Flatness

Awaorksheet (Tables 5-2 and 5-3) are provided &t 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, comection 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
refarence derived earlier. Finally, equations are provided
that permit calculation of flathess across the frequency
range of the 5G 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,

Record the DVM readout on line & column 1 in
the Table 5-2 Part 1 worksheat.

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

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

Enter 552mV on the SG 5030 DATA keypad

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

Enter 5.5V on the SG 5030 Data keypad.

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

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

Select the SG 5030 AMPL button and enter
55mV on the DATA keypad.

Record the DVM readout on line 9 ¢column 1 in
the Table 5-2 Part 1 worksheet,

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

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

Enter 552mV on the SG 5030 DATA keypad.

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

Enter 5.5V on the SG 5030 DATA keypad.

Record the DVM readout on line 12 column 1 in
the Table 5-2 Part 1 wotksheet,

Remove the SG 5030 Leveling Head from the
Digital Valtmeter.

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
resulftant ratio on fine &, column 2.

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

CHECK-that all the figures enterad in column 2
are within the range of 0.985 and 1.015.
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Y
£

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

F're-;-*.s\tr}e/ Zero Buzdn to reset the display. Verify
the display reads-zero.

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

Let the HP 437B display seftle (for the first
© measurarmnent cnly, allow three minutes settling
time to allow the Power Sensor to stablize).

Record the Powar 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 Par 2 worksheet.)

Select the SG 5030 FREQUENCY VARIABLE
hutton 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.

Selact the 8G 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 260MHz and 550MHz, and entering the
readings on lines 7 and 8 of column 3.

Y 7
lj" {l““?

4

kk.

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

Select the FREQUENCY VARIABLE butten and
enter 100kHz on the DATA keypad,

Let the HP437B display settie. 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.

L :
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 5G 5030 AMPL buttoh and enter 5.5V
on the DATA keypad.

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

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

Enter 100MHz on the 5G 5030 DATA keypad.

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

Repeat steps (ss) and (i), using frequencies of
250MHz and 550MHz, and entering the
readings on linas 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 tha result on lines 2,
3, and 4 of column 2.

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

8G 5030 QOperator's Manual
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REFER TQ TABLE 5-1, TEST EQUIPMENT REQUIRED

POWER METER 5G 5030

m—
¥ PY

LEVELING
HEAD

NOT
POWER CONNECTED
SENSOR YET

ADAFTER
BNC fomzle
to N farnala

NOT CONNECTED
YET

SETUP:

Power Meter
Green Preset Button
Enter Button
dBm/W Button Select (UW)}
Blue Shift Bution ‘ Press
dBm/W Resoln Button Seloct

Down Arrow Button Press until display reads
RES3 0.01%

Enter Button

5G 5030

FREQUENCY VARIABLE button..
DATA keypad , :
AMPL butten Selected
DATA keypad 55 mV
QUTPUT HEAD ON/QFF. -

770333

Figure 5-4: Part 2 Amplitude Flatness Check

REV JUL 1991 5G 5030 Operator's Manual




Perfonmance Check

Calculate the reciprocal of the value entered in
ling 9, column 1, angd 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 ¢olumn 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, §, 12,
and 16.

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

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

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

Copy the number entered 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 &, 7, and 8.

Copy the number entered in Table 5-2 Part 1,
line 11, column 2, to Table 5-3 Pant 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.

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

Col6xCol7 =Col B

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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Performancs Check

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

(50 KHz to 100 kHz)

G 5030 Column 1 . Column 2 Ratio Limits

Vs | Lower Upper
Frequency | Amplitude |  DVM Reading { DVM Amplitude Ratio Limit Limit

50kHz  55mV

550mv

552mv

5.5V

55mvV

550mV

552mvV

5.5V

55mV

55QmV

5582mvV

5.5V
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Performance Check

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

100kHz - 550MHz

Col3 Col 4 Colbs Col 6 Col8 |Ratio Lmts

Pwr Mtr F;;Lr xcal | pwr mtr SG 5030
Freq | Ampl Rdg @ a Ampl Flatness

@ @ Tst
Tst Freq 100kHz I Freq Ratio . Ratlo

N

Lwr |Uppr
Limit | Limit

100kHz 55mV

100MHz : _ ¥ q . |o.g85 1.015

250MHz 0.870 1.03

550MHz ' 0.960 1.04

100kHz

100MHz 0.885 1.015

250MHz ‘ 0.970 1.023

550MHz i ‘ 0.960 1.04

100kHz

100MHz CoT 0.985 1.015

250MHz [ 0.970 1.03

550MHz 0.960 1.04

100kHz

100MHz .' ; ‘ 0.985 1.015

250MHz 0.870 1.03

550MHz ‘ 0.960 1.04

Col6= \Col 2x Col 3 x Col 4 x Col 5

M Colg=Col6xCol7
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Performance Check

5. Check Output VSWR

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 VEWR of your instrument.

Description

This test verifies that the VSEWR is 1.2:1 or less up to
B850MHz at the Leveling Head output connector.

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

Press the dBm/W button then the Zero button to
reset the display. Verily the display reads zero.

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

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

J/ Measure

P

Frequency

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 minimurn 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, ling 1 column 1.

Continue to lower the 8G 5030 frequency while
walching the Power Meter readout value, The
readout will reach a second maximum or
minimum.

Racord the second Power Meter readout value
in Table 54 line 2 column 1.

Measure Measure Measure

L e |
l

Figure 5-5: Determining VSWR Measurement Points

REV JUL 1891
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Performance Check

L REFER TO TABLE 5-1, TEST EQUIPMENT REQUIRED

PCWER METER

O

/—O

Adaptar Adapter SMA tomals
SMA male 10 SMA female to SMA
to N temale male T connector

Power
Sangor
Pracislon 80 ohm

/ SMA termination

Precigion 50 chm
SMA male to

SMA male cables Adapter SMA temale

to SMA female

SETUP:

Power Meter
Green Preset Button

SG 5030

PR

86 5030
Levaling Head

_—
\

Adapter SMA male
ta BNC female

Press until display reads
RES3 0.001dB

Figure 5-6: VSWR Check
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Performance Check

Table 5-4;: VESWR Worksheet

Reading Min/Max Value at specified Volis

Number

550 mv
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Performance Check

Reading Min/'Max Value at shecified Volts

Number

550 mV

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

VEWR =1 + (0.4 x Delta)
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Performanca Check

Keep repeating parts (h) and (i), recording the
values in Table 5-4 column 1 untif 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 VARIAELE
button. Enter 550MHz on the DATA keypad.

Pregs 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 colurnn 3.

For each maxmin 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  pair,
ignoring polarity.

CHECK-that the magnitude of the difference
between - each min/fmax 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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