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8G 5010 Reference Guide

SECTION 1
OPERATING INSTRUCTIONS

introduction

This section briefly describes front panel operation of
the TEKTRONIX SG 5010 Programmable 160 kHz
Oscillator. The SG 5010 generates five waveforms:
sine wave, square wave, SMPTE/DIN intermodulation
test signal, CCIF intermodulation test signat, and sine
wave burst. All of these signals may be swept in main
frequency or amplitude. Frequency, amplitude, and
burst parameters are fully programmabile, as are the
sweep parameters, Parameter values are displayed
by 5 seven-segment LEDs in the display window. The
window also indicates parameter units, remote or ad-
dressed state, and error events. Three source imped-
ances are selectable and the output signal can be
grounded or flcating, balanced or unbalanced. Qutput
amplitude is programmabie from 0.2 mV to 21.2 V,
supplying V-peak to 28 dBm into a 600 ohm load. An
ON-OFF function turns the output signal on or off at
the output connectors. Additional connectors supply a
sync signal, sweep ramp and pen {ift signals, and ag-
cept burst iriggering and input signals from externat
sources.
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SG 5010-Operating instructions

Description of Controls
(1)FUNCTION

These functions are mutually exclusive-active function
button flluminates, Parameter buttons set the ampli-
tude and freguency.

SINE-Selects sine wave signal for output.
SQUARE-—Selects square wave signat for ocutput.

SMPTE/DIN—Selects SMPTE/DIN intermodufation
test signal for cutput. Ratio of lower (IM) frequency
sine wave o upper frequency sine wave is 4:1 or 111,
The 1:1 ratio is selected by pressing RECALL, then
SMPTE/DIN buttons, The FREQ parameter sets up-
per frequency; B FREQ sets the lower tone.

CCIF-—Selects CCIF intermoduiation test signal for
output (two equal-amplitude sine waves with a con-
stant frequency offset} from the center frequency. The

FREQ parametar sets the center frequency, iM FREG

sets the offset frequency for each tone.

BURST—Selects sine wave burst signal for output.
The amplitude of the off portion of the burst can be 0
or 10% of the on portion amplitude. The 10% is se-
lected by pressing RECALL, then BURST.
OFFCYCLES and ONCYCLES set number of cycies,
OFFCYCLES value enables gated or single burst op-
eration (triggered by BURST GATE input signal).

EXT—Selects signal applied to EXT IN connector for

output. A 2 V rms external input provides a calibrated
output signal, :

-3
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8@ 5010-Operating Instructions

M FREQ triangle (STOP FREQ)

Sets low or offset frequency for SMPTE/DIN and
CCIF functions. Frequency can be 40, 50, 60, 80, 100,
125, 250, or 500 Hz. Entry is rounded to nearest legal
value.

STOP FREQ sets frequency at which frequency
sweep ends,

CON CYCLES (N STEPS, LIN/LOG)

Sets number of on cycles for BURST function {1 to
65,535).

N STEPS sets number of steps {1 to 89) from begin-
ning to end of sweep. LIN/LOG selects linear or loga-
rithmic sweep type.

OFF CYCLES (STEPTIME, AMP/FREQ)

Sets number of off cycles for the BURST function (1
to 65,535). Selecting 0 enabies gated burst operation
while the BURST GATE input signal is asserted. Se-
lecting 1 to 65535 enables repetitive burst operation.
Selecting 99998 enables single burst operation {rig-
gered by assertion of BURST GATE input signal}.

STEPTIME sets time for each sweep step (0.1 to 25.0
seconds, in 0.1 s increments). AMP/FREQ selects
amplitude or frequency sweep.

DEC/INC

Varies value of selected parameter.

1-5
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$G 5010-Operating Instructions

(8)ouTPuT

R SCURCE

Sets source impedance (50, 150, or 600 ohms). But-
ton illuminates white source impedance is displayed.

BAL/UNBAL

Salects balanced or unbatanced output. Button illami-
nates during balanced cperation.

GHND/FLTG

Selects grounded or floating cutput. Button fllumi-
nates during grounded operation.

ON/OFF

Turns output on or off at output connectors. Button
Hlusninates while output is on. Source impedance is
maintained while output is off. Powers-up to off state.

° Numeric Pushbuttons
g - 9, Dacimal Point, £ (LIN/LOG)

Used to anter a numeric value for the sefected PA-
RAMETER, B SOURCE, sweep type (inear or loga-
rithmic), or GPIB address.

mV/kHz (AMP/FREQ)

Alternates units for Vrms amplitude parameter {V or
mv}.

while STEPTIME is selected, aiternates sweep type
{amplitude or frequency).

1-7
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S$G 5010-Cperating Instructions

PEN LIFT

Outputs a TTL signal that goes low during frequency
or amplitude transitions in a sweep. Used to blank the
display or liit the pen when plotting frequency re-
sponse or distortions on an XY display or plotter.

SYNC OUT

Qutputs a TTL signa! at the frequency of the sine,
square wave, or the IM FREG signals, or the envelope
of the burst signal.

EXT INPUT triangle

Differential input which is connected to internal gain
and output attenuation circuits when the EXT function
is selected.

+ QUTPUT, COM

Banana jack connectors that carry the output signal.
The + and — OUTPUT connecters carry the cutput
signal in both balanced and unbalanced modes. The

COM connector provides access to the CT in the bal-
anced mode and is tied o the — OUTPUT connector
in the unbalanced mode.

Chassis Ground

Chassis ground connector,

@mmwmmmm Latch

Pult to remove plug-in from power moduie.

1-8






8G 5010 Reference Guide

SECTION 2
PROGRAMMING

introduction

This section contains information for programming the
TEKTRONIX 8G 5010 Programmable 160 kHz Oscii-
lator. Al instrument functions are programmable via
high level commands sent over a general purpose bus
(GPIB), as specified in the |[EEE Standargd 488-1978.
The IEEE interface function subsets that apply to the
8G 5010 are listed in Table 2-1.

Figure 2-1 Is an abbreviated listing of the SG 5010
commands and their relationship 1o the front-panel
controis, nomenclature, and internal parameters.
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SG 5010-Programming

Display Freq
Display imireg
Display Vrms
Dispiay Dbm
Display STARTVolts
Dispiay STCPVoits
Diaspiay STARTFreg
Display STOPFreg
Cisplay NSteps
Display STEptime
Clsplay ONcycles
Display OFfcycles
Clsplay RSource
Display BSre

[FUrction] Slae

[FUnction] SQuare

[FUnction] SMpte [1<ratio>]
[FUnclion] CCIf

[FUnction] BUrst [:<petcent>>}
[FUnction] External

FUnction?
System Commands: Status Commands:
DT Set ERAMsg? CLi ON PLi ON
DT Trig ERRor? Cii OFt PLi OFf
DT Gate EVent? CLi? PLi?
DT SWeep HEIp? Clirrent? GAte?
DT Ot IDentify? LOck? RQs ON
DI? INit OPc ON RQs OFf
SETtings? OPc OFt RQs?
TEsi? OPe? USereq GN

OVerrange ON  USereq OFt
OVerrange OFt  USereq?
CVerrange?

Fig. 2-1a. Commands by function.
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$G 5010-Programming

STORE

-

STORe <num>[,<num>=.. ]
STORe -<num>>. < binblk >
STORe? < num>[,<<num>..]

: 5 mngm.,..‘. REcall <pum>
G G - LLset <binblk>
2 ilset?

SWeep ON
SWeep Single
SWeep Repeat
SWeep OFf
Rinn?

GRaund [ON]

Gid [ON]
GRound OFf
GNd OFt
BAlance [ON] GRound?
BAlance OFf GNg? QUtput ON
BAI? FlLoat QUtput OFf
. UNbalance . FLt - out? i

L1 B sguRCE

&

RSource << num>
RSrc <num>
RSource?

RSrc?

Fig. 2-1¢. Commands by function.
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5G 5010-Programming

Command Format

Each command consists of & header, usually followed
by an alpha or numeric argument.

Exampies:

FREQ 1000
OUT ON
SET?

All commands except query commands should be
sent with a space between header and argument. Ad-
ditional formatting characters (CR, LF, and SP) may
be added between the space and the argument.
Query commands must be sent without a space be-
tween the header and question mark character.

Argument Format

The SG 5010 accepts the following kinds of numbers
for numeric arguments:
@ Signed or unsigned integers, including zero.
Unsigned integers are interpreted to be posi-
tve, Examples: +1, 2, -1, —10.

s Signed or unsigned decimal numbers. Un-
signed decimals are interpreted to be positive.
Examples: 3.2, +5.0, 1.2.

@ Numbers expressed in scientific notation. Ex-
amples: +1.05-2, —1.0E—2, 0.0TE4D.

The SG 5010 sends an integer followed by a decimal
point {(may be in scientific notation) for data and many
query responses.

Alpha arguments must be sent as fisted in the com-
mand list.

2-7



L3840 LNO

S0y

('S HOLS

0LASHNE NN
saglwexs

wswnbie

sUl| pue JuswinBle usamisg < UO|00
{pueluio) 1un abessowl syYy < U0j

-00-iLes >

susaNbIe SjdNiu UdBMISE << BUILLIDD >

(spuBIWIOD
Alenb 1deox9) epeay I8y  <<eoeds>

BB} layuneq

:0LOG ©HS 84} 01 SPUBLLILLICD BiB
-mound 0] pasn ale slelep ebessow Bumolos 9yt

EIECHEY

Buiiueifoid-0Las DS




8G 5010-Programiming

Table 2-2
COMMAND LIST

NOTE

Brackets [] indicate the enclosed item is op-
tional, and carets < > indicate a defined ele-
ment. Capitalized letiers are the required
characters; the lower case lefters may also be
used.

INSTRUMENT COMMANDS

Fungtion Commands

[FUnction] SQuare

{FUnction] SMpte [: <ratio=>]
fFUnction} CCif

{Function] BUrst [ <percent>]
{FUnction] EXternal

FUnction?

[FUnction] Slne
|

Amplitude Commands

AMplitude <num>z-{:<units =]
AMplitude?

D8Bm =<pum>=

D8m?

DBU <num>

DBU?

VPp <num>>

VPp?

Vrms <num>

Vrmsg?

2.4
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8G 5010-Programming

Tabie 2-2 {cont}

Mode Ampl

Mode Freq

Mode?

SWeep ON or SWeep Single
SWeep Repeat

SWeep OFf

Riinn?

Stored Setting Commands

STORe <num=[,<num=..]
STORe <num=:<binbik>>
STORe? <num=[,<num>...}
REcall < num>

Llset < binblk>

LLset?

Display Control Commands

Display Freq
Display Imfreq
Display Vrms
Display Dbm
Disptay STARTVolts
Dispiay STOPVoits
Display STARTFreq
Display 8STOPFreq
Display Nsteps
Display STEptime
Display ONcycles
Clsplay OFfcycles
Display RSource or Display RSre
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SG 5010-Programming

Tabie 2-2 {cont)

STATUS COMMANDS
CLi ON
CLi OFf
CLi?
CUrrent?
GAte?
LOck?
OPc ON
OPc OFf
CPc?
OVerrange ON
OVerrange OFf
OVerrange?
PLICN
PLi GFf
PLi?
RQs ON
RQs OFf
RQs?
USereq ON
USereq OFf
USereq?

S.4%
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$G 5010-Programming

Table 2-3 {cont)

CLi OFf

cLui?

CUrrent?

DBm < NUmM>=

DBm?

DBU <AUM>>

pBU?

Bisplay Dbm

Display Freq

Dispiay Imfreq

Disables assertion of
SRQ when instrument
goes into or cut of
current Emit.

Response indgicates
the current limit
interrupt state {on or
off}.

Returns “CURR
<num>;", where
<num> is O if
instrument is not
current limited;
<num>= is 1if
instrument is current
limited.

Sets ampilitude ©
specified ¢Bm value.

Returns amplitiede in
dBm.

Sets amplitude to
equivalent Vrms value.

Returns ampiitude in
diu.

Displays amplitude
setting in dBm,

Displays frequency
setting.

Dispiays IM frequency
setting.
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DT

DT

oT

DT

SG 5010-Programming

Table 2-3 {cont)

Gate

Oft

Set

SWeep

A < GET> interface
message toggles the
burst gate, if the
instrument is set to
FUNC BURSTY,
OFFCYC 0, and no
external signal is
connected 1o the
BURST GATE input.
While BURST GATE is
unasserted (Boating
high), the instrument
outputs a sine wave.

Disables all DT {Device
Trigger) functions.

Causes instrument o
wait for <GET>
interface message
before updating
instrument settings,
except for SWEEP ON,
SWEEP SINGLE, and
SWEEP REPEAT,
which are executed
when received
{<GET> not
reguired).

A <GET> interface
message causes
instrument to start a
single sweep
sequence.
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SG 5010-Programming

Table 2.3 {cont)

FRequency? Returns frequency

tFUnction]
[FUnction]

[Flnction}

{FUnction]

[FUnction}

[FUnctionj

setting (main
frequency),

Sine Selects the sine wave
for cutput.

SQuare Selects the square
wave for output,

SMpte Setects SMPTE/DIN

[ =ratio=] signal for output and
specifies amplitude
ratio between low and
high frequency tones.
Valid values for
<ratio>- are 1 or 4; 4
is the default ratio.

CcCif Selects CCIF signal for
output.

Burst Sefects sine wave

[t <ratio>] burst signal for output
and specifies
amplitude of the off
cycles (as a percent of
the on cycles

ampiitude). Vapiy
percent is 9 or 10:
default percent is 0.

EXterng) Selects Signal at Ext
INPUT COMnecior 4¢
the Output,
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IMfreq

IMF?

iNit

8G 5010-Programming

Table 2-3 (cont)

< IRIM>> Sets IM frequency for
SMPTE/DIN and CCIF
functions. Valid
frequencies are 40, 50,
80, 80, 100, 125, 250,
and 500 Hz.

Returns IM freguency
setling.

Initializes instrument to
the following settings:

AMPL.
1:VRMS;
BAL ON;

CLl OFF;
DISP VRMS;
BT OFF;
FREQ 10000;
FUNC SINE;
GND QFF;
MF 60;
NSTEP
30.L0G;
OFFCYC 90;
OPC OFF;
ONCYC 10;
QUT OFF;
OVER OFF;
PLI OFF,;
RQS ON;
RSRC 600;
STARTF 20;
STOPF 20000;
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NBurst

NSteps

NSteps?

OFFCycles

8G 5010-Programming

Table 2-3 (cont}

=AM >

<M==
[.<type=]

< hum>=-

Specifies number of on
cycles for burst; sets
number of off cycles to
infinity (89999), for
single burst mode.
Valid range for on
cycles is 1 to 65535, A
single burst is triggered
by assertion {foating
high} of the signat of
the BURST GATE
input connector.

Sets number of sweep
steps. Valid range is 1
to 99. Type specifies
tinear {LIN} or
logarithmic (LOG)
sweep,; default type is
the previously specified
type.

Returns number of
sweep steps and type.

Specifies number of off
cycles for burst {0 for
gated burst; 1 to
65535 for repetitive
burst; 98999 for single
burst). Gated and
single burst are
triggered when the
signal at the BURST -
GATE input connector
is asserted (high}.
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8@ 5010-Programming

Table 2-3 {cont)

OVerrange OFf Disables sweep
overrange interrupt;
instrument does not
assert SHQ when the
sweep exceeds a fimit
of a sweep parameter.

CVerrange? Returns setting of
sweep overrange
interrupt: “OVER ON;”

or "OVER OFF.”.
OUtput ON Turns on signal cutput.
Quitput OFf Tumns off signal output.
==t QU Response indicates
signat output state (on
or off).
P ON Erables phase lock

interrupt; instrument
asserts SRQ when it
goes out of phase lock
from a reportable out-
of-phase lock
condition.
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SG 5010-Programming

Table 2-3 (cont)

RS8ource?
R&rc?

RUnn?

SETtngs?

STARTFreq <num>>

STARTFreq?

STARTVolts <-num>

STARTVolts?

STEptime  <num>
[ <=mode=}

Returns source
impedance setting.

Returns 0 (sweep not
running) or 1 (sweep
runningy.

Returns a string fist of
current instrument
settings.

Sets the start
fraquency for sweep
opeation.

Returns start
frequency setting.

Sets start amplitude
for sweep operation, in
Vrms.

Returns start
amplitude setting in
Vrms.

Sets time per sweep
step and sweep mode.
Valid range for time is
.1 to 25.0 seconds with
.1 second resolution,
Sweep mode is either
FREQUENCY or
AMPLITUDE: default
mode is the previously
specified mode.
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mémmﬁ
SWeep
SWeep

SWeep
TEst?

TYpe
TYpe

TYpe?

UNbalance

USereg

USereq

SG 5010-Programming

Table 2-3 {cont}

ON
Single

Repeat

OFf

LIn

LOg

ON

OFf

Starts & single sweep
sequence.

Starts a repetitive
SWeep sequence.

Staps the sweep,

Initiates instrument self
test; retumns 0 (no
arrors), or event codes
of detected failures.

Sets sweep type to
linear sweep.

Sets sweep type to
logarithmic sweep.

Returmns sweep type
setting.

Sets instrument {0
unbalanced signal
output.

Enables user request
interrupt; instrument
asseris SRQ when
front panel INST ID
button is pushed.

Disables user request
interrupt; instrument
does not assert SRQ
when front panel INST
ID button is pushed.
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SG 50106-Programming

Interface control messages are sent to the SG 5010
using WBYTE statements (4050-Series controllers). in
the following examples, A and B are the SG 5010 lis-
ten and tatk addresses. A = SG 5010 primary ad-
dress + 32; B = address + 64.

Listen (MLA} WBYTE @ A:
Unlisten (UNL) WBYTE @ 63:
Tatk (MTA) WBYTE @ B
Untalk (UNT) WBYTE @ 95:
Device Clear (DCL) WBYTE @ 20:

Selected Device Clear {SDC) WBYTE @ A4
Go to Local {(GTL) WBYTE @ A1:
Remote With |ockout (RWLS) WSBYTE @
AT

Local With Lockout (LWLS) WBYTE @ 17:
Group Execute Trigger (GET) WBYTE @ A8
Serial Poll £Enable {SPE) WBYTE @ 24:
Serial Poll Disable (3PD) WBYTE @ 25:

Refer to the 4041 and 4080.Series controller manuals
for information on using RBYTE statements.

Power-up Settings

When powered up, the SG 5010 performs a diagnos-
tic self-test, during which all front panel lights illumi-
nate, If no internal errors are detected, the instrirment
enters the Local State (LOCS) and asserts SRQ. It
assumes the settings enabled when last powered
down, with the foliowing exceptions:

CLI OFF
OPC OFF
OVER OFF
PLI GFF
RQS ON
USER OFF

e B |
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$G 5010-Programming

During the power-up self-test, if the instrument de-
tects a checksum error in the RAM location in which
the power-down settings were stored, it assumes the
following settings, and displays an error code that
identifies the storage location in error:

AMPL 1:VRMS;
BAL ON;

CLI OFF;

OISP VRMS;
DT OFF,

FREQ 10G00:
FUNC SINE;
GND OFF;

IMF 80,

NSTEP 30,1.0G:
QFFCYC 90;
OFC OFF;
ONCYC 10,
QUT OFF;
OVER OFF,;

PLE OFF;

RQS ON:
RSRC 800:
STARTF 20;
STCPF 20000;
STARTV 0.1;
STOPV 10.0;
STEPT 0.1, FREQ;
SWEEP OFF;
USER OFF,

2-33
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$G 5010-Programming

750 !
760 ! Serial poll routine

770 LOCAL 3g report$

780 DIM Sg_report$(80)

790 POLL Addr_list indx,Spoll stat;Addr list
800 IF Addr 1Ist(Addr list indx)=8g pri addr
*H THEN . R

810 PRINT €5g pri addr:"id?;errmsg?"

820 INPUT @5g pri addr:Sg report$

830 PRINT “ALLRESS=";Addr list

#*  (Addr list indx),"STATUS=";3poll stat
840 PRINT 3g report$

250 END TF -

860 RETURN ! From service request subroutine

4041 Controller Program

The following program &llows a user o send any

SG 5010 commands from the controller to the instru-
ment and return data from the SG 5010 to the control-
ter. The program includes an SRQ handler.

550 Dim respons$ to 300,command$ to 100,

%% sgstrem$ to 20
560 integer sg pa,spellsta,spolladd,
*% s8g port

570 Sg_pa=25
580 3g_port=0

530 !
600 Sgstrem$="gpib"&str$(sg port)&(pri=
E3 P&strd{sg pa)& "

510 Open #100:sgstrems

620 Select sgstrem$

630 On srq then call pollbus
640 Enable srq

650 1

660 T1k lisn: input prompt "Enter

¥% command message: M"roommand$

670 Input #100 prompt command3d:responss

2-35
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8G 5010 Reference Guide

SECTION 3

ERROR CODES
Status Reperling

Through the Service Request function {defined in the
IEEE-488 Standard), the instrument may alert the
controlter that it reguires service, This service request
is aiso & means of indicating that an event (a change
in status or an error) has occurred. To service a re-
guest, the controfier performs a Serial Poli, in re-
sponse, the instrument returns a Status Byte (STB),
which indicates whether it was requesting service or
not. The 8T8 can also provide a limited amount of
information about the request, The format of the in-
formation encoded in the STB is given in Fig. 3-1,
Note that, when data bit 8 is set, the STB conveys
Device Status information, which is contained in bits 1
through 4.

Because the STB conveys fimited information about
an event, the events are divided into classes; the Sta-
tus Byte reports the class. The instrument can provide
additional information about many of the events, par-
ticularly the errors reported in the Status Byte. After
determining that the instrument requested service {by
examining the $TB), the controller may request the
additional information by sending an ERR query
(ERR7?). In response, the instrument returns a code
that defines the event. These codes are described in
Table 3-1.

3-1
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