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OPERATORS SAFETY SUMMARY

The general safety information in this part of the
summary is for both operating and servicing person-
nel. 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 condifions or practices
that could result in personal injury or loss of life.

As Marked on Equipment

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

DANGER indicates a personai injury hazard immedi-
ately accessible as one reads the marking.

SYMBOLS

in This Manual

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

As Marked on Equipment
f DANGER —High voltage.

@ Protective ground (earth) terminal.

A ATTENTION - refer to manual.

Power Source

This product is intended to operate from 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 cord. To avoid electrical
shock, plug the power cord into a properly wired
receptacie before connecting to the product input or
output terrinals. 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
controis that may appear to be insulating) can render
an electric shock.

Use the Proper Power Cord (PFG 5505)

Use only the power cord and connector specified for
your product,

Use only a power cord that is in-good condition.

For detailed information on power cords and connec-
tors, see the Operating Instructions.

Refer cord and connector changes to qualified service
pescnnel.

Use the Proper Fuse

To avoid fire hazard, use oniy the fuse of correct
type, voltage rating and current rating as specified
in the parts list for your product.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To aveoid explosion, do not operate this product in
an explosive atmosphere, unless it has been specifi-
cally certified for such operation.

Do Not Operate Without Covers

To avoid perseonal injury, do not operate this product

without covers or panels installed. Do not apply power
to the plug-in via a plug-in extender.

PEG 5106/5505 Instruction Manual



SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer also to the preceding Operator Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this
product unless another person capable of rendering
first aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages may exist at several points in
this product. To aveid personal injury, do not touch
exposed connections and components while power
is on.

PFG 5105/5505 Instruction Manual

Disconnect power before removing protective panels,
soldering, or replacing components.

Power Source

This product is intended to operate in a power module
connected to a power source (FFG 5108) or from a
power source (PFG 5305) that will not apply more
than 250 volts rms between the supply conductor
and ground. A protective ground connection by way
of the grounding conductor in the power cord is
essential for safe operation,



Section 1
SPECIFICATION

Introduction

This section of the manual contains a general descrip-
tion of the Tektronix PFG 5105/5505 Programmable
Pulse/Function Generator and complete electrical,
environmental, and physical specifications. Standard
accessorles are also listed.

Instrument Description

The PFG 5105/5505 Pulse/Function Generator is a
programmable signal source for single pulse, double
pulse, sine, triangle, square, and dc output from
0.012 Hz to 12 MHz at 10 mV {0 9.99 V p-to-p info
50L2. Output can be continuous, triggered, gated or
burst. The PFG 5105 is a TM 5000 piug-in designed
to operate in three compartments of a Tektronix
T™ 5000-serles power module. The PFG 5505 is not
a TM 5000 plug-in, but contains its own power module.
Parameter vaiues are displayed on the front panel in
a 2 x 186 character LCD display.

Both instruments can be manually operated from the
front panel or, remotely programmed via the general
purpose interface bus {GPIB). Recommended controi-
lers are the Tektronix 4041; or an iBM PC-compatible,
such as the Tektronix PEP 301, with the Tektronix
GURU software and GPIB interface card. When prop-
erly installed, the PFG 5105/5505 Is compatible with
other devices that meet |EEE Standard 488.1-1887.

Instrument Options

Option 02 adds a frequency lock synthesizer that
provides a precise output frequency by iocking the
output to an internal quartz crystal. This option oper-
ates in continuous mode only, from 121 Hz to
12 MHz

Standard Accessories

instruction Manual
Reference Guide
instrument Interfacing Guide

Optional Accessories
See Options and Accessories, Section 5.

PFG 5105/5505 Instruction Manual

IEEE 488 (GPIB) Function Capability

The PFG 5105/5505 can be remaotely programmed via
the digital interface specified in the IEEE Standard
488.1-1987, “Standard Digital Interface for Program-
mable Instrumentation.” In this manual, the interface
is called the General Purpose interface Bus (GPIB).

The IEEE Standard identifies the interface function
repertoire of an instrument on the GPIB in terms of
interface function subsets. The subsets that apply to
the PFG 5105/5505 are listed in Tabie 1-1.

NOTE

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

_ Table 1-1 _
INTERFACE FUNCTION SUBSETS

Function Subset Capability
Source Handshake SH1

Acceptor Handshake AH1

Complete capability.

Complete capability.

Basic Talker T6  Responds to Serial
Poll, Untalk if My Lis-
ten Address (MLA) is
received,

Basic Listener L4 Linlisten if My Talk
Address (MTA) is
received.

Service Request SR1  Complete capability.

Remote-L.ocal A1 Complete capability,
including Local Lock-
out.

Parallet Poll PPO0  Does not respond to

: Paraliel Poll.

Device Clear DC1 Complete capabitity.

Device Trigger OT1  Complete capability.

Controlier C0  No controiler function.

Electrical Interface E2  Three-state driver

capabiiity.




Specification

ELECTRICAL CHARACTERISTICS

Performance Conditions

The following characteristics in this specification are
validd with the following conditions:

1.

The instrument must have been calibrated at an
ambient temperature between +20°C and +30°C,

sure to or storage in high humidity {(condensing)
environment. '

4, The instrument must be terminated info a 50 ohm
load.

5. Specifications are valid with only those connections
o the instrument that are required to verify each
specification.

ltems listed in the Petformance Requirements column

2. The instrument must be in a non-condensin . o :
environment whose fimits are described un de% of the following tables are verified by completing the
Environmental Performance Check in the Service manual. ltems listed

ental. in the Supplemental Information column may not be

3. Allow thirty minutes warm-up time for operation verified in the manual; they are either explanatory
to specified accuracy: sixty minutes after expo- notes or performance characteristics for which no

’ limits are specified.
Table 1-2
WAVEFORMS, OPERATING MODES, AND PARAMETERS
Characteristics Performance Suppiemental
Requirements information
WAVEFORMS

Standard Analog
Functions:

Sine, square, triangle, single pulse, double
pulse, and dc:

OPERATING MODES

Continuous:

Triggered:

Gated:

Burst:

Sweep:

1-2

Qutput continuous at programmed fre-
quency, amplitude, and offset.

Output quiescent until triggered by
an internal, external, GPIB, or manual
trigger; then generates one cycle at
programmed frequency, amplitude, and
offset. See Figure 1-1.

Same as triggered mode except wave-
form is executed for the duration of the
gated signal. The last cycle started is
completed.

Same as triggered mode for the pro-
grammed number of cycles from 1 to
9999, as set by the N BURST function.

internal, programmable start frequency,
stop frequency and rate (time per step).
Linear sweeps can be continuous, trig-
gered, gated, or burst selected.

SINE e
WAVE

TRIANGLE
WAVE -

SQUARE
WAVE -

TRIG IN ‘
PULSE i
E
1

SYNC
ouT

/

0 nsS

Typical

S —

i

40 nS
ny Typical

PERIOD

4

PERIOD
2

PERIOD
a

Fig. 1-1. Trigger to timing and phase
relationships.

PFG 5105/5505 [nstruction Manual




Table 1-2 (Cont)

Specification

WAVEFORMS, OPERATING MODES, AND PARAMETERS

Characteristics

Performance
Requirements

Suppiemental
information

OPERATING MCDES (Cont)
AM Modulation:

FM Modulation
{See Modulation, change.
Section 2):

Generator can be externally
modulated.

5V p-p for a minimum 500 :

1 frequency

For 100% modulation, the AM IN signal
amplitude is typically 4.5 Vp-p.

VCO/FM input resistance (typical): 10 k.
Slew rate (typical): 0.1 V/jus.

3dB FM bandwidth (typical): dc to

>500 kkz.

VCO/FM Linearity (typical):
Conditions—a) Peak deviation =5% of
maximurn range frequency, b) FREQUENCY
LOCK "OFF”, c) FREQUENCY RANGE LOCK
“ON” OR *"OFF". Refer to Special Functions
description, page 2-11.
150 kHz to 1 MHz range, < =0.5%

(Fig. 1-2A);
1.5 MHz to 10 MHz range <=1.5%

{Fig. 1-2B});
15 kMHz 1o 100 kMz range, < =0.5%;
1.5 kHz to 10 kHz range, < =0.5%.

Qutput
Frequency {MHz}

1.4 1

2 -

1.0 b

0.8

0.6

0.4

0.2

0.0

900 kHz

600 kHz

/

-

% kHz

Voitage changed by
0.1 V increments

i i

-5V

vCO Enput Vollage

+2 ¥ +4 vV +5V

Fig. 1-2A. Typicai FM Response of Frequencies 121 kHz, 300 kHz, etc. (Entered
by Front Panel or GPIB) to VCO Input Voltages with FREQUENCY RANGE LOCK OFF

PFG 51058/5505 Instruction Manual
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Specification

Table 1-2 (Cont)

WAVEFORMS, OPERATING MODES, AND PARAMETERS

Characteristics Performance

Requirements

Suppiemental
Information

OPERATING MODES (Cont)

Synthésizer:

Parameters
Increment
Function:

Qutput
Frequency (MHz)

14.0 T T

12.0

10.0

B.0

8.0

4.0

2.0

121 MMz

Voltage changed by

0.1 V increments

| }

YCO Input Voliage

+2 ¥ +4 V¥ 45V

Fig. 1-2B. Typical FM Response of Freguencies 1.21 MHz, 3.0 MHz, etc. {Entered
by Front Panel or GPIB} to VCO Input Voltages with FREQUENCY RANGE LOCK OFF

Optional mode.
See Table 1-8, Synthesizer.

FREQ, AMPL, OFFSET, RATE, DELAY,
WIDTH, DC and NBURST can be
manually incremented/decremented by
a settable increment delta. Step rate is
approximately 2 steps per sec. for the
first 3 steps; then 10 steps per sec
for successive steps at one continuous
keystroke.

Setting INCR SIZE to 0 sets increment size
to the default setting. The defauit size is
the Isast significant digit of the currert
range (if the range changes, delta aiso
changes). If increment size is changed via
the front panel, it is locked o the new
value until it is again set 1o 0 (default) via
the front panel. If increment size is locked
to an increment smaller than the L3D of
the range, an ertor is displayed in the front
panel if an INCREMENT ¢ or | button is
pressed. The monotonicity of the incre-
ment/decrement function is not guaran-
teed. If a8 paramster is incremented, the
output could decrement.

PFG 5105/5505 Instruction Manuai



Tabie 1-3

Specification

FREQUENCY CHARACTERISTICS (STANDARD ANALOG FUNCTIONS)

Characteristics

Performance
Requirements

Supplemental
Information

FREQUENCY
Range:
Resolution:

Accuracy:

Jitter:
Stability:

Repeatability:

0.012 Hz to 12.0 MHz.

=0.2% of reading from 121 Hz to
1.2 MHz in continuous mode.

=0.5% of reading from 1.21 MHz 1o
12 MHz in continuous mode.

+5% of reading from 0.1 Hz to 120 Hz
in continuous mode.

Frequency Lock Mode:

Settling Time:

3-1/2 digits {1200 counts). Synthesizer
mode (Option 02): 12000 counts (4 1/2
digits).

With frequency lock off, accuracy is *10%
from 0.1 Hz to 12 MHz

in period entry mode, accuracy is de-
creased by =0.1% of reading.

The synthesizer option offers 50 ppm ac-
curacy from 12.1 Hz to 12 MHz

<0.1% to 5 MHz.

+0.2% in continuocus mode for all tme
intervals,

+0.5% for 24 hours in other modes.
+1% for 24 hours in other than continuocus
mode. In continuous locked mode, repeat-

ability is equal o frequency accuracy listed
above.

Power-on/default setting is Frequency Lock
On. Refer to Special Functions in Section 2.
Typically less than 2 s,

PFG 5105/5505 Instruction Manual
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Specification

Table 1-4

GENERAL QUTPUT CHARACTERISTICS (STANDARD ANALOG FUNCTIONS)

Characteristics

Performance
Requirements

Supplemental
information

OFFSET
Range:

Resolution:
Accuracy:
Repeatabiity:

+0.6% =20 mV Into 50%.

Absolute peak ampiitude plus offset is fim-
fted to a maximum that is dependent on
the signal amplitzde range. Qpen cirouit
values are 2 times the displayed values.
See tabie below.

Offset Range and Resolution
Peak

Peak-to-Peak Amplitude + Resolution
Amplitude Absciute Offset into

Range into 50Q 500

1V -9.99 V' 4.99 V 10 mv
0.1V -0999 V2 0499 V 1 mv
0.01 V-0099 V¥ 0049 V 1 mv

"Maxirnum offset is =449 V at 1 V amplitude.
Maximum offset is +0.449-V at 0.1 V ampiitude.
SMaximum offset is =0.044 V at 0,01 V ampiitude.

3 digits. See table above.

1% =20 mV for 24 hours.

QUTPUT
Resistance:
Protection

5062,

The instrument is nondestructively protec-
ted against short circuits or accidental
voitage of up to 100 V (dc plus peak ac)
applied to the main output connector.

LOW SIGNAL

AMPLITUDE NOISE:

Total noise and ripple less than 3 mV p-p
with 10 mV output amplitude signal.

1-6
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Table 1-5

Specification

OUTPUT CHARACTERISTICS

Characteristics Performance Supplemental
Requirements Information
SINE WAVE

AMPLITUDE
Range:

Resoiution:

Accuracy:

Sine Distortion:

Repeatability:

Flatness (See
Fig. 1-3):

10 mV to 9.99 V p-p from 50Q, into
50Q2 load.

*2.0% +20 mV of programmed value
for 1.0 to 9.99 V p-p output at 20 to
30°C.

+25% *+20 mV of programmed value
for 1.0 t0 9.99 V p-p output; 3% x5 mV
for 10 mV to 999 mV p-p output, spe-
cified for a sinewave output at 1 kHz
over full amplitude and temperature
range.

<0.6% THD (RMS), 121 Hz to 120 kHz
at 5V p-p amplitude at 20 to 30°C.

< 1% THD (RMS), 12 Hz to 120 Hz over
full temperature and amplitude range.

0.5 dB from 0.012 Hz 1o 120 kMz, =2
dB to 1.2 MMz, =3 dB to 12 MHz
referenced to 1 kHz sinewave.

20 mV to 19.98 V p-p from 50Q into open
circuit. Open circuit values are 2 times the
displayed values.

Amplitude Amplitude
Hange Resolution
{Peak-to-Peak) p-p into 500
1V -89V 10 mV
01V -0889V 1 mv
10 mV - 99 mV 1 my

All harmonics less than -30 dB below
fundamental from 121 kHz to 1.0 MHz at
5 V p-p amplitude and 20 to 30°C.

All harmonics -20 dB below fundamental
from 121 kHz to 12 MMz over full amplitude
and temperature range.

+1% for 24 hours.

Amplitude
®F

Amplitude set for 5 V pk to pk

Specified
N Fiainess
I \ Limits
N ‘\ |
L i
l Lol
F 12

1 1 10 01 02 05 1

kHz Frequency (MHz)

Fig. 1-3. Typical Amplitude Flatness for Sine Wave

PFG 5105/5505 instruction Manual
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Specification

Table 1-5 (Cont)

OUTPUT CHARACTERISTICS

. Characteristics

Performance
Requirements

Supplemental
information

SQUARE WAVE

AMPLITUDE
Range:

Resolution:

Accuracy:

Repeatability:
Flatness (See
Fig. 1-4}:

Time Symmetry:

Transition Time:

Aberrations:

1-8

10 mV o 8.99 V p-p from 50Q, into
5082 load.

*2.0% =20 mV of programmed value
for 1.0 to 9.98 V p-p output at 20 to
30°C.

+2.5% =20 mV of programmed value
for 1.0t0 9.99 V p-p output; £3% =5 my
for 10 mV to 9.99 mV p-p output, spe-
cified for a squarewave output at 1 kHz.

0.5 dB from 0.012 Hz o 120 kHz, =2
dB 1o 1.2 MHz, 3 dB to 12 MHz
referenced 10 1 kHz squarewave.

<0.5%, 121 Mz to 120 Hz;
1%, 121 Hz to 1.2 MHz;
*+5%, 1.2 MHz to 12 MHz.

<15 ns 10% to 90% at full output amp-
titude,; elsewhere, <20 ns, 10% to 90%.

< 8% of p-p amplifude =20 mV from
3.4 V to 9.99 V p-p output amplitude.

<10% of p-p amplitude below 3.34 V
p-p output amplitude.

20 mV to 19.98 V p-p from 500 into open
circuit. Open circuit values are 2 times the
displayed vaiues,

Amplitude Amplitude
Range Resolution
{Peai-t0-Peak) p-p into 50Q
1Vges Vv 10 mV
0.1 V-0.999 V 1 mv
10 mv-88 mV 1 mv

*=1% for 24 hours.

kiHz Frequency (MHz)

Amplitude Amplitude set for 5V pk 10 pk
(X
{ ?} T N . N : [
USRS SO I 5 L
& - JRTTTTITTITTITININ e |
R i | Specified
g Flatness
Limits
_______________ q
- al
| |
4 L : TR : 1
""""""""""""" 7 .
|- N ..L""‘:""'“"‘_.-.,_“"_“""""'""‘ ‘——"E," P e o
3 ! i l i \ ; 1 i ;
1 1 10 0.1 02 a5 1
Mz \\““\/"’/

Fig. 1-4. Typical Amplitude Fiatness for Square Wave

PFG 5108/5505 Instruction Manual



Table 1-5 (Cont)

Specification

OUTPUT CHARACTERISTICS

Characteristics

Performance
Reguirements

Supplemental
Information

TRIANGLE WAVE

AMPLITUDE
Range:

Resolution:

Accuracy:

Triangie Linearity:

Repeatabillity:

Flatness {See
Fig. 1-5):

10 mV to 8.99 V p-p from 50Q, into
50Q2 load.

+2.0% +20 mV of programmed value
for 1.0 10 8.99 V p-p output at 20 to
30°C.

+2.5% =20 mV of programmed value
for 1.0 to 9.88 V p-p output; #3% =5
mV for 10 mV to 9.8 mV p-p output,
specified for a triangle wave output at
1 kHz.

0.5 dB from 0.012 Hz to 120 kHz, +2
dB to 1.2 MMz, =3 dB 1o 12 MHz
referenced 1o 1 kiHz triangle wave.

20 mV to 19.98 V p-p from 50€2 into open
circuit. Open circult values are 2 times the
displayed values.

Amplitude Amplitude
Range Resolution
{Peak-to-Peak) p-p into 509
1 V893V 10 mV
0.1 V-0.988 V 1 my
10 mV-98 mV 1 mV

88% to 100 kHz measured from 10% to
90% on waveform. :

=1% for 24 hours.

Ampiitude

Ampiitude set for 5 V pk to pk

®P)

_____

| Specified
1 Flatness

L imits

I, ]
0.1 0.2 a5 1
Frequency (MHz)

1 1 10
Hz S
kHz

Fig. 1-B, Typical Amplitude Flatness for Triangle Wave

PEG 5105/5505 Instruction Manual
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Specification

Table 1-5 (Cont)

QUTPUT CHARACTERISTICS

Characteristics Performance Supplemental
Requirements Information
PULSE
PULSE WIDTH 40 ns to 99.9 ms. Measured from 50% of leading edge io
5% of trailing edge.

Resoiution: 3 digits, 1.0 ns maximum.
Accuracy: =5% of programmed value, =10 ns.
Repeatability: *£1%, =5 ns.

DELAY 40 ns 10 99.9 ms.
Resolution: 3 digits, 1.0 ns maximum.
Accuracy: *5% of programmed value, =10 ns.
Repeatability: 1%, x5 ns.

DUTY CYCLE Delay + width may be up to 85% of

period.

DOUBLE (PAIRED)
PULSE

2 pulses of selected width up 1o 6 MHz
separated by selected delay period.

Min Off Time
WIDTH D-wW

0.040 - 0.099 us >40 ns
0.100 - 0.989 us >50 ns
1.0006 - .99 us >200 ns
10.0 - 99.9 us >2 us

100 - 999 us >20 us
1.00 - 9.99 ms >200 us
i0.0 - 99.9 ms >2 ms

DWW

¥ {Min Off Time)
SYNG — I | r—‘ll

J
r‘54

AMPLITUCE
Range:

Resolution:

10 mV to 9.88 V p-p from 500 into 50Q -

joad.

20 mV to 18.98 V p-p from 500 into open
circuit. Open circult values are 2 times the

displayed values.

Amplitude Amplitude
Range Resolution
{Peak-{o-Peak) p-p into 50Q
1 V-850 V 10 mv
0.1 V-0.999 V 1 mv
10 my-898 mV 1 mv

PFG 5105/5505

Instruction Manual



Table 1-5 (Cont)

Specification

OUTPUT CHARACTERISTICS

Characteristics

Performance
Requirements

Supplemental
Information

PULSE (Cont)

AMPLITUDE (Cont)
Accuracy:

Repeatabllity:
Transition Time:

Aberrations:

Elatness (See

+25% =20 mV of programmed value
for 1.0 to 8.99 V p-p output; £3% =5
mV for 10 mV 10 989 mV p-p cutput,
specified for a squarewave output at
1 kHz.

<15 ns 10% to 90% at full output amp-
litude; elsewhere, <20 ns, 10% to 90%.

< 8% of p-p amplitude =20 mV from
3.4 V output amplitude to 9.88 V p-p
amplitude,

<10% of p-p amplitude below 3.34 V
p-p output amplitude.

0.5 dB from 0.012 Mz to 120 kHz,

+1% for 24 hours.

Fig. 1-8): +2 dB from 121 kHz to 1.2 MHz,
+3 dB from 1.21 MHz 1o 12 MHz,
referenced to 1 kHz pulse waveform.
Amplitude Ampiitude set for 5 V pk to pk
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ T
o
DR b s Specified
g | et Flatness
____v:‘ ____________ | : s Limiis
4L i______________ ______ . t
: ; i
3 I 1 | | | £
:_u Q“;? 0 01 02 03 1
z Frequency (M)
Fig. 1-6. Typical Ampiitude Flatness for Pulse.
DC
AMPLITUDE
Range: =4.99 Vdc from 50Q intc 5060 load. +9.88 Vdc from 504 into open circuil.
Open circuit values are 2 times the dis-
played values.
Resolution: 10 mv
Accuracy: +=0.6% =20 mV into 50Q.

Aepeatability:

+1% for 24 hours.

PFG 5105/5505 Instruction Manuai



Specification

Table 1-8
INTERNAL TRIGGER
Characteristics Performance Supplemental
Requirements Information
Range: Repetition rate 0.1 xs to 999.9 s.
Resoclution: 4 digits. 0.1 us maximum resolution,
Accuracy: 0.01%.
Table 1-7
EXTERNAL TRIGGER
Characteristics Performance Supplemental
Reguirements information
Delay: Trigger mode <150 ns
T-1 -Tn 1
Burst moede <( frequency x 4 )~§~65 ns
1
Gate mode < ( frequency x 4 )+65 ns
| T4 ‘?o | T4
| | |
Externai / \ I
Trigger | ‘ .
i Externat | ‘
Tri :
— oelay |
! | e—— 5
Syre i |
| i |
| e DELAY _.m./.,.,_ WIDTH .\
Fulse g
| i
Jitter:
Trigger Sync/Output
T~ To <1 ns
To - T4 <1 ns
1-12 PFG 5105/5505 Instruction Manual



Table 1.8

Specification

SYNTHESIZER (OPTION 02)

Characteristics

Performance
Requirements

Supplemental
Information

Range:
Resoiution:

Accuracy:
Stability:
Settling Time:
Jitter

12.1 Hz to 12 MHz.

Frequency resolution (LSD of display) is
10 mHz on lowest range and 1 kHz on
highest frequency range (4.5 digits, or
12000 counts}.

+50 ppm averaged measurement.

=10 ppm/°C or better.

Typically less than 2 s plus 100 cycles.

<0.1% from 12.1 Hz to 12 MHz.

Table 1-9

FREQUENCY SWEEP

Characteristics

Performance
Requirements

Supplemental
Information

Sweep Type:

Linear.

S_w_eep Time:

100 ns to 989.9 s per point. 0.1 us

{4 digit) maximum resolution. 1 sweep

equals 256 points for the time base.

STOP frequency must be greater than the

- START frequency.

Sweep Width:

1200:1 maximum; start frequency and
stop frequency must be in the same
range. See sweep ranges speciication.

If the highest frequency is iess than the
top of the range, the ratic is less than
1200:1.

Sweep Hanges:

10 kMz to 12 MHz
1 kHz to 1.2 MHz
100 Hz to 120 kHz
10 Hz 1o 12 kHz
1 Mz 1o 1.2 kHz
0.1 Hz to 120 Hz
0.012 Hz to 12 Hz

The STOP frequency determines the sweep
range.

Accuracy of START/
STOP Fregquencies:

+5% of highest frequency of range, typical.

PFG 5105/5505 instruction Manuai



Specification

Tabie 1-10

INPUTS AND QUTPUTS

Characteristics

Performance
Reguirements

Suppliemental
Information

VCO/FM INPUT:

5V p-p for a 500:1 minimum frequency
change.

tnput resistance: 10 k€2 nominal,

Slew rate: 0.1 V per microsecond.
Bandwidth: dc to =500 kHz.

TRIGGER IN:

TTL compatible.

Nominal impedance: 10 k.
Maximum rate: 12 MHz2.
Minimum width: 20 ns.

AM INPUT:

Input resistance: 10 kQ nominal. Band-
width: dc to =150 kMz, 4.5 V p-p for 100%
modulation, typical, within aliowable am-
pitude ranges. AM % modulation =30%
from 10 V p-p to 8 V p-p output amplitude
setting. AM % modulation to 100% over
limited output amplitude ranges:

10 mV to 23 mV p-p
34 mV to 45 mV p-
100 mV to 230
334 mV to 450
1.00 Vio 23V
334 Vio 45V

P
my p-p
mv p-p
p-p
p-p.

Modulation (%)

Modulation Signal = 4 v pk-pk into 50 ohms

100
90
8O
70
(]
50
40

10
0

W
200l

Modulated Signal = 4 v pl-pk @ 5 Miz

i I I I

5 16 20 50 100 200 500 1000

Moduiation Signal Frequency (KHz)

AM Modulation Bandwidth

INPUT
PROTECTION:

All inputs protected against up to =42V
{dc plus peak ac) accidental input.

SYNC OUTPUT

TTL level squarewave at programmed
frequency.

Qutput protected against short circuit and
up 1o =15 V accidental input (for less than

~1 minute}.

SWEEP OUTPUT:

Source resistance is 600Q; a positive
linear ramp. Amplitude is dependent on

start and stop frequency and a 5 V limit.

PEG 5105/5505 Instruction Manual



Specification

Table 1-11
GPIB CHARACTERISTICS

Characteristics

Performance
Requirements

Suppiemental
Information

INTERFACE:

Conforms to [EEE-488.1 1987, See Table
1-1 for information on the supporied
subssts,

Table 1.12
MISCELLANEOUS ELECTRICAL CHARACTERISTICS

Characteristics

Performance
Requirements

Supplemental
Information

Fuse Data:

1 fuse: 2A, 125V siow blow. (U.L. listed
component.)
2 fuses: 1 A, 125 V slow blow. {U.L. listed
component.)

Power Consumption:

50 VA maximurm, limited by internal fuse.

Power Dissipation: 30 W
. Recommended 1000 hours or § months, whichever oc-
Adjustment Interval: curs first,
Warm-up Time: 30 minutes.
Mean Time to Repair 2.0 hours.
(MTTR) (estimated):
Mean Time Between 5000 hours.

Failures (MTBF)
(caiculated):

Memory Backup
Batiery Life:

5 vyears, typical.

Table 1-13
SOURCE POWER REQUIREMENTS (PFG 5505 only)

Characteristics

Performance
Requirements

Supplemental
information

Yoltage Ranges:

Selectable 100 V, 120 V, 220 V, and 240 V
nominal fine *10%.

Line Freguency:

50-60 Hz,

Maximum Power Consumption:

Fuse Data:

100 V, 120 V Ranges:
220 V, 240 V Ranges:

Approximately 90 W.

1.0 A, 3 AG, slow biow, 250 V.

PFG 5105/55058 instruction Manual
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Specification

PHYSICAL CHARACTERISTICS

Table 1-14
ENVIRONMENTAL'

Characteristics

Bescription

TEMPERATURE
Operating:
Non-Operating:

Meets MIL-T-288000, class 5.
0°C to +50°C
-20°C 10 +860°C

Class 5 non-operating temperature exception due to internal keep-alive battery
and LCD display.

HUMIDITY: 95% RH, 0°C to 30°C
75% RH to 40°C
45% RH to 50°C
Exceeds MIL-T-28800D, class 5, non-condensing.
ALTITUDE: Exceeds MIL-T-28800D, class 5.
Cperating: 4.6 km {15,000 ft.)

Non-Operating:

15 km (50,000 #.)

VIBRATION?. 0.38 mm (0.015") peak-to-peak, 5 Hz io 55 Hz, 75 minutes.
Meets MIL-T-28800D, class 5, when installed in qualified power modules.®

SHOCK?

30 g's (1/2 sine) 11 ms duration, 3 shocks in each direction along 3 major axes,
-18 total shocks. . : . o o o .

Meets MIL-T-28800D0, class § when instalied in qualified power modules.’

BENCH HANDLING*

12 drops from 45°, 4 or equilibrium, whichever occurs first.
Meets MIL-T-28800D, class 5, when installed in qualified power modules.®

TRANSPORTATION?

Qualified under National Safe Transit Association Preshipment Test Procedures
1A-B-1 and 1A-B-2,

EMCT

Within limits of F.C.C Regulations Part 15, Subpart J, Class A; MIL-461B (1980)
for REQ1, REG2, RS01, RS03, CS01, CS02, and CS06.

ELECTRICAL DISHARGE

Operating Maximum Test
Voltage:
Neon-Operating Max. Test
Yoltage:

15 &V, 150 pF through 150Q.

20 kY, 150 pF through 15062

SAFETY SPECIFICATIONS:
US.A.:
Canada:
International:

Shall meet the following safety standards:

UL1244 (Electrical and Electronic measuring and test equipment).
CSA 5568 (Electrical Bulletin).

IEC 348 (Electronic measuring apparatus).

1 With power moduie.
2 Requires retainer clip.

3 Refer to TM 500/5000 power moduie specifications,

4 Without power moduie.

5 Systemn performance subject to exceptions of power module and/or other plug-ins,

1-16
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Specification

Table 1-15
MECHANICAL
Characteristics Description
FINISH:
Front Panel: Polycarbonate.
Chassis (PFG 5105): Chromate conversion-coated aluminum.
NET WEIGHT:
PFG 5105 4.6 1bs (1.7 kg)
PFG 5505 14.3 Ibs (5.3 kg)
OVERALL DIMENSIONS:
PFG 5108
Height: 5.0 in. {12.7 cm)
Width: 5.3 in. (xxx cm)
Length: 12.2 in. (31 cm)
PFG 5508
Height: 5.5 in. {14.0 cmy
Width: 9.2 in. (23.4 cm)
Length: 17.0 in. {(43.2 cm)
- ENCLOSURE TYPE & STYLE
© PER MILT-288000 (PFG 5105 in
- TM 5000 Series power module)
Type: I
Style: E (Style F with rackmount kit)

PFG 5105/5805 tnstruction Manual 1-17



Section 2
OPERATING INSTRUCTIONS

Introduction

This section of the manual provides installation and
removal instructions and describes the functions of
the PFG 5105/5505 front-panel controls and connec-
tors. This information is provided as an aid in under-
standing how to operate the PFG 5105/5505 under
local {manual) control only. The information in this
section assumes the instrument is not connected to
the GP1B. Compiete information for programming the
PFG 5105/5505 via the GPIB (General Purpose Inter-
face Bus) is found in the Programming section of this
manuai.

PREPARATION FOR USE

Installation and Removai- PFG 5105 Only

NOTE

"The PFG 5105 is designed to operate only in -
a TM 5000-Series power module. Refer to the
power module instruction manual before install-
ing the PFG 5105.

The PFG 5105 is calibrated and ready for use when
received. It pperates in three compartments of any
TM 5000-Series GPIB compatible power moduie. Refer
to the power module instruction manual for line
voltage requirements and power module operation.

CAUTION

To prevent damage to the PFG 5105, turn the
power module off before installation or removal.
Do not use excessive force to install or remove.

Check to see that the plastic barriers on the inter-
connecting jacks of the selected power module com-
partments match the cutouts in the PFG 5105 circuit
board edge connectors. f these do not match, do

PFG 5105/5505 Instruction Manual

not insert the instrument until the reason is deter-
mined. When the units are properly maiched, align
the PFG 5105 chassis with the upper and lower guides
of the selected compartments. insert the PFG 5105
into the power module and press firmly to seat the
circuit board edge connectors in the power module
interconnecting jacks. Apply power to the PFG 5105
by actuating the power switch on the power module.

TJo remove the PFG 5105 from the power module,
pull both release latches on the front panel until the
interconnecting jack disengages. The instrument wili
then slide straight out.

Power Cords—PFG 5505 Only

The PFG 5505 is shipped with the power cord option
as ordered by the customer (see Fig. 2-1). Verify that
the instrument power cord is the proper cord for use
with the available power

PLUG LINE REFERENCE OPTION
CONFIGURATION | USAGE | VOLTAGE | STANDARDS NUMBER
P, Norta ANSH C73.11
S American 120V NENA 5~15-P
120G/ 15A IEC 83
Universal
Eure CEE (6. vk .
2408/ zdov IEC 83 Al
10-16A
UK
BS 1263
N 240V/ 240V A2
ﬁ) 134 IEC 83 2
7 Austratian
) 240V/ 240V AS C112 A3
% 10A
< o ANSI C72.20
R ' 240V NEMA 6-15-P At
N by IEC 83
: 15A
Switzerland |
220V¢ 220V SEV A5
6A
675913
Fig. 2-1. Power Cords,
2-1



Operating Instructions

Line Voltage Selection/Fuse
Replacement—PFG 5505 Only

NOTE

The PFG 5505 contains fuses in the voftage
selector/fuse holder assembly located on the
rear panel. The instrument also contains internal
fuses; refer qualified service personnel to the
Maintenance section of this manual for informa-
tion on imernal fuse replacement.

The line voltage selector is part of the line cord plug
assembly, located on the rear of the power module.
Verify that the voltage shown in the selector window
is correct for the line voltage available.

SELECTION
WINDOW

PUSHUP ANDHOLD |- 2
LATCH/RELEASE BAR w7

FUSE

FUSE BLOCK

VOLTAGE SELECTOR/FUSE
HOLDER ASSEMBLY
{rernoved from
rear panet}

18502.1)7240.3

Fig. 2-2. Line Voltage Selection/Fuse Replacement.

If the displayed voltage selection is incorrect or the
fuse needs replacement, perform the following pro-
cedure. Refer to Fig. 2-2.

1. Make certain that the power switch (on rear of
unit) is turned off and the line cord is not plugged
into the line voltage connector,

2. Remove the voltage selector/fuse holder by pushing
the latch/release bar toward the selection window.
The selector/fuse holder should release and move
slightly out of the socket. Remove the voltage
selector/fuse holder from the assembly.

3. Puil the fuse block and fuse from the voltage
selectorffuse holder Remove the fuse from the
fuse biock. Make certain a replacement fuse has
the proper ratings for the selected line voltage
(refer 1o Specifications for fuse rating). insert fuse
into fuse block. :

4, The line voltage selections are printed on the end
of the fuse box. Rotate the fuse box and reinsiall
it so that the proper line voltage selection is visible
through the selection window.

5. Reinstall the voltage selector/fuse holder

8. Verify that the correct line voltage is visible through
the line voltage selector window.

Turn-On Procedure

Aftar completing the appropriate Preparation For Use
instructions, install the power cord and connect i 0
the proper power outlet. Turn on the power switch
on the instrument rear panel.

PFG 5105/5505 Instruction Manual



-~ |IEEE 488 (GPIB) Connector—
1 PFG 5505 Only

Figure 2-3 shows the pin assignments for the rear
panel GPIB connector.

GND 24 120 GND
GND 23 11§ ATN
GND Szz 10(] SRQ
GND of 1w
GND 320 al, NDAC
GND 19 7 NRFD
GND H18 6] DAV
REN HESNH EO
Dio8 16 4] DI
mo7 15 af D03
DI 14 25 DI02
DiO5 15 4 piod

\J/

Rear panel GPIB connector viewed from rear
or power module (EEE Standard No. 488},

B7E6-12

'Fig. 2-3. Rear Panef GPIB Connector,

PFG 5105/5505 Instruction Manual

Operating I[nstructions

Repackaging For Shipment

If the instrument is to be shipped to a Tektronix
Service Center for service or repair, attach a tag
showing: owner (with address} and the name of an
individual at your firm that can be contacted. Include
complete instrument serial number and a description
of the service required.

If the original package is unfit for reuse or unavailable,
repackage the instrument as follows:

Wrap the instrument with polyethyiene sheeting or
other suitable material 1o protect the exterior finish.
Obtain a carton of corrugated cardboard of adequate
strength and having inside dimensions no less than
six inches more than the dimensions of the instrument.
Cushion the instrument by tightly packing dunnage
or urethane foam between the carton and instrument,
on all sides. Seal the caron with shipping tape or
use an industrial stapler.

The carton test strength for your instrument is:
PFG 5105: 200 pounds per square inch
PFG 5505: 278 pounds per square inch



Dperating Instructions

CONTROLS, CONNECTORS, AND DISPLAY

General Information

All controls and connectors used for local (manual)
operation of the PFG 5105/5505 are located on the
front panel. The exception is the ON/OFF switch for
the PFG 5505 only, which Is located on the rear
panel. The front panel keys are used to select a
parameter, or function for the waveform output; to
display the current value of the parameter, or function;
and to change its value, if desired. Other keys select
the trigger source and mode. The DATA keypad is
used to enter a different value for the selected key
function. Some keys have built-in LEDs that illuminate
o indicate that the associated function is active. On
alt keys that include LEDs, the indicators light only
while a parameter or function is selected, or is active.

Display Window, Changing Settings

The PFG 5105/5505 has a two-row LCD in the display
window that can show up to 16 characters per row
When the PFG 5105/5505 is on, each row displays
a function, parameter, etc., and its current setting.
For example, the default display shows the current
setting for frequency and amplitude. Depending on
the key function, selection allows the user to:

« Dispiay the current setting of a key function. For
exampie, if frequency and amplitude are displayed,
press N BURST to see its current setting.

Change the current setting of a key function. For
example, press N BURST, press a DATA numeric
key such as 8, press ENTER.

Turn on, or enable the selected key function, without
changing its current sefting. For example, if DC
was previously set to 1V, but is now off (LED off),
turn on the DC function by pressing DC, ENTER.

Display the current setting of a key function, change
that setting using the DATA keypad (numeric and
units of measure keys), and turn on or enable the
function, etc., with the new setting. For example,
press SWEEPR DATA key 4, ENTER. The output at
the SWEEP OUT connector is a logarithmic sweep.

(The other displayed characteristic or one that is not
displayed can be selecied by pressing its front panel

key.)

2.4

A right caret in the left display area indicates which
of the two displayed items is “selected”, or “can be
acted upon” using the front panel keys. Refer to Fig.
2-4, part A,

An asterisk is displayed in place of the right caret
when a DATA key is pressed (tc change the displayed
numeric setting). Refer to Fig. 2-4, part B. The DATA
keys are used to change the displayed numeric
setting; some DATA keys aiso can change the units
of measure (units are function key dependent). The
asterisk indicates that the settings change is incom-
plete and must be concluded by pressing the ENTER
key. Refer to Fig. 2-4, part C.

A numeric settings change in process can be aborted
by pressing any key other than DATA and INST ID
keys; also a timeout of about 9 seconds will abort
the incomplete change. When a settings change is
completed, the asterisk reverts to a right caret.

>FREQ 1000 Hz
AMPL’ 5.00 V
A, Power-on display,

* FREQ 500 Hz
AMPL 500 V

B. FREQ setting change in process.
With FREQ selected, user
pressed DATA keys 5, 0, 0

>FREQ 500 Hz
AMPL 500 V

C. FREQ setting change complete.
User pressed ENTER.

Fig. 2-4. Front Pane! Numeric Setting Change,

PFG 5105/6505 Instruction Manual



- Power-On/lnitial Conditions

/ When powered on, the PFG 5105/5505 microproces-
sor performs a diagnostic routine (self test) o check
the functionality of the ROM and RAM. If no ROM or
RAM error is found, the microprocessor goes on 1o
check the functionality of the other instrument hard-
ware. When the self test is finished, the instrument
enters the local state {(LOCS) with the following defauit
settings:

Table 2-1
POWER-ON DEFAULT SETTINGS

AM OFF
AMPLITUDE 5V
De oV
DCYCLE 0
DELAY 0
DT QOFF
FM QOFF
FRQLCK ON
FRQSTART 1 Hz
FRQSTOP 1200 Hz
FREQUENQCY 1 kHz
FUNCTION SINE -
MODE CONT
NBURST 2
OFFSET 0V
QUTPUT QFF
PERIOD 1 ms
RATE 10 us
RNGLCK QFF
RQGS ON
SWEEP QFF
TRIG MAN
USEREQ QFF
WIDTH 0.5 ms

The GPIB address and termination are factory-set to
8 and LF with EQI, respectively. New values for these
parameters can be entered and stored using SPCL
240 and 241. See Special Functions. later in this
section, for more information.

The SRQ line on the GPIB is also asserted uniess
the GPIB address is set to 31 {ignore GPIB com-
mands). If the instrument is poiled by the controller,

PFG 5105/5505 [nstruction Manual
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the status byte returned will be “010C 0001" (65
decimal; power-on SAQ).

if a ROM or RAM error is found, an error code is
displayed in the front-panel display. The instrument
will not respond to input from the front panel or the
GPIB interface. Internal errors detected after the ROM
and RAM tests have passed will be reported 10 hoth
the front panel and the GPIB. The instrument will
respond to input and attempt to function in spite of
the internal error. An error code may be removed
from the display by pressing the INST ID key, by
starting a numeric entry, by incrementing the selected
parameter, by pressing the clear key, or by a transition
into the remote state {(REMS).

GPIB Indicators

ADRS luminates when the PFG 5105/5505 is
addressed as a listener or as a talker
over the GPIB.

REMOTE Huminates when the PFGE 5105/5505 is

operating under remote program contral
via the GPIB.

CONTROLS AND CONNECTORS
The following description explains the function of each
fronmt panel control and connector. The number asso-
ciated with each description pinpoints the location of
the key or connector on the front panel in Fig. 2-5.

@ PARAMETER KEYS

The PARAMETER keys are used to select a parameter
for the waveform selected for output from the
PFG 5105/5505; to display the current value of the
parameter; and to change its value and/or units of
measure using the DATA keypad. The PARAMETER
keys are mutually exclusive in operation.

FREQ Selects the FREQuency parameter and
displays the current frequency of the
output function and its current amplitude.
Frequency can be changed via front
panei keys. Becomes period . entry and
display wheri SPCL 210 is used. |
Selects the AMPLitude parameter and
displays the current amplitude of the
output function. The amplitude can be
changed via front panel keys. Amplitude
and offset are both displayed when either
parameter is selected.

2-5
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Fig. 2-5. Controls and Connectors.

lluminates if the output QFFSET voltage
is not zero. The value can be changed
via the front panel keys. Ampiitude and
offset are both displayed when either
parameter is selected. Setting OFFSET
to 0 turns the offset function off.

Selects a special function or mode using
the sequence: press SPCL key (display
shows the SPCL function code and des-
cription for the jast used SPCL function,
or the SPCL function with the lowest
code}, press the up- or down-arrow key
to page through a list of SPCL codes
until the desired function is displayed;
press ENTER; perform the required
operation to use the function while its

RATE

N BURST

code is displayed; exit the SPCL function
menu by pressing any parameter or
function key. Refer to Special Functions,
later in this section, for more information.

Selects the RATE parameter and dis-
plays the current rate. The RATE setting
controls the sweep rate and internal
trigger rate. RATE can he changed via
the front panel keys.

Selects the N BURST parameter and
displays the current N BURST setting—~
the number of cycles that will be gen-
erated in BURST mode. The number of
cycles can be changed via front panel
keys.
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. INCR sizE

Selects the INCR SIZE parameter and
displays the current step size of the
INCREMENT key function (used for in-
crementing and decrementing a selected
parameter}). INCR SIZE can be changed
via the DATA keypad. The INCR SIZE
setting defaulis to the least significant
digit of the range for the currently
selected parameter: N BURST, DC,
FREQ, AMPL, OFFSET, WIDTH, DELAY
and RATE. (INCR SIZE changes when
either the range or the parameter is
changed.} When the value of INCR SiZE
is changed by the user, INCR SIZE is
locked to the new value, until the user
changes INCR SIZE to 0. If INCR SiZE
is locked to a vaiue that is less than the
least significant digit of the range, then
the PFG 5105/5505 generates an error.
Both ampiitude and offset are displayed.
INCR SIZE is not saved by the STORE
function.

@ FUNCTION KEYS

~_, SINE

Selects a sine wave output (LED on).

" /\\,;/ TRIANGLE Selects a zriangie wave output (LED

rhi_J SQUARE

DC

on}.

Selects a square wave output (LED
ony.

Selects a dc voltage function (LED
on) at the selected voltage. User
must press ENTER after selecting this
function (and optionally selecting a
voltage level) to start signal output.

(3) PULSE KEYS
These keys select single or double pulse waveforms.

Pulse width
keys.

[ PULSE

and delay can also be set with these

Selects a pulse waveform output
(LED on).

N DOUBLE Changes single pulse output to a

- Y- PULSE
WIDTH
DELAY

double pulse.

Selects width of output pulse.

Selects delay to start of pulse.

PFG 5105/5505 Instruction Manual
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(4) SWEEP KEYS

RUN The RUN key is used with the START
START and STOP keys (to select the START
STOP and STOP frequencies over which the

output waveform is swept) and the DATA
keypad (10 select the sweep type). To
select sweep function, first set the START
and STOP frequencies; then press RUN.

@ TRIG KEYS

This section of keys selects the trigger scurce used
by the TRIG, GATE, and BURST modes.

INT Selects internal trigger source. The rate
of the trigger source is the last entered
RATE parameter The key LED is on
while INT is selected.

EXT Selects the external trigger signai applied
to the front panel TRIG IN BNC connec-
tor. The key LED is on while EXT is
selected. When the trigger mode/source
is EXT TRIG, the delay between the
trigger input and the sync pulse output
will be a fixed value of about 200 ns.
The GATE and BURST modes will have
& delay between the external trigger and
the first sync pulse output of 1/(fre-
quency setting x 4} +20E-9 or (period
setting/4) +20E-9.

MAN Selects a manual trigger/gate as the
trigger source. With MAN selected, and
either the TRIG, GATE, or BURST modes
selected, a trigger can be initlated by
pressing the EXEC key. The key LED is
on while MAN is selected.

EXEC f MAN trigger is. selected, pressing
EXEC generates one trigger. if the instru-
ment is in TRIG mode, pressing EXEC
triggers a signal of one cycle in length.
If the instrument is in GATE mode, the
output is enabled as long as the EXEC
button is pressed. If the instrument is in
BURST mode, pressing EXEC friggers a
waveform that is N BURST cycles in
fength.
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(6) MODE KEYS

These buttons select the output mode. The CONT,
TRIG, GATE, BURST and SYNT modes are mutually
exclusive; the key LED lights to indicate the selected
mode.

CONT Generates a continuous output,

TRIG Generates one cycle of the selected
waveform for each trigger received. Re-
fer to the TRIG KEYS description.

GATE When this key is pressed, the instrument
outputs compilete cycles as long as the
trigger source is asserted.

BURST When this key is pressed, the instrument

outputs the number of cycles selected
by N BURST, for each trigger received.

AM Uses the signal connected to the AM
IN connector to amplitude-modulate the
output signal.

FM Uses a signal applied 1o the VCO/FM
IN connector to controb the output fre-
quency, allowing FM modulation. FM
cannot be used with the SYNT mode.

For Option 02 instruments only. When
this key is pressed, the instrument out-
puts @ continuous waveform that is fre-
guency-locked to an internal guanz crys-
tal. Display allows 4.5 digit resolution.

SYNT

(7) DATA KEYS

The DATA keypad is used to enter numeric data.
Sorme keys are dual function (refer to the SWEEP
key description). Using the MHz/V-us key, the kHz/mV-
ms key, or the Mz-s key allows the user to scale the
input. A decimai point key and minus key are also
included. The ENTER key is used to terminate an
entry.

NOTE

If the function or parameter is selected, and no
data is entered, the ENTER key will terminaie
the sefection with no change to the value of
the function or parameter,
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INCREMENT KEYS

Increments (up-arrow key) or decrements (down- |
arrow key) the value of the selected parameter. Step
size is set by the INCR SIZE parameter key. To use
these keys to change a parameter value, press the
parameter key and the INCREMENT up- or down-
arrow key. :

NOTE

The PFGE 5105/5505 is a digitally controlled
analog pulseffunction generator. Monotonicity of
the increment/decrement function is not guaran-
teed, and In fact, an increment of a parameter
can cause a decrement in the output. Example:
DELAY is decremented from 84 ns to 83 ns and
the actual defay is increased from 84 ns to
84.5 ns. The accuracy of the parameter will
always be in spec. '

(9) SETUP KEYS

These keys are used o save or recall front panel
settings.

STORE Used with the DATA keypad to store the
present front panel settings in the set-
tings memory, except for INCR SIZE.
The current settings for the SPCL func-
ticns Range Lock and Frequency Lock
are stored. To store the present settings,
press STORE, enter the number of the
settings buffer (1-99) that you want to
store the settings in, and press ENTER.
Settings buffer number 0 contains the
power-up front panel settings; the set-
tings in this buffer cannct be changed.
Refer to Table 2-1 for a list of the
power-on settings.

NOTE

INCR SIZE and partially entered functions or
parameters are not stored by the STORE func-
tion.

AECALL Used with the DATA keypad to recall
previously stored front panel settings. To
recall stored settings, press RECALL,
enter the number of the desired settings

buffer, press ENTER.
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INST ID KEY

, Causes the PFG 5105/5505 to display its GPIB ad-
dress, EQI/LF terminator and, if enabled, to generate
a service request (SRQ} over the GPIB. To display
the GPIB address or terminator, press INST ID. To
change the address, enter SPCL function code 240,
and press ENTER,; press the INCREMENT up- or
down-arrow key to change the displayed address o
the new address, or enter the new address using the
CATA keys; press ENTER. To change the terminator,
enter SPCL. function code 241 and press ENTER; use
the INCREMENT up- and down-arrow keys to change
the displayed terminator selection, press ENTER 1o
set the selection,

OUTPUT ON KEY

Turns the main output of the instrument on (LED on)
or off.

PFG 5105/5505 Instruction Manual
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(12) CONNECTORS

Hefer to the specifications in Section 1 for input/
ouiput characteristics and limits.

TRIG IN The input connector for external TTL-
level trigger and gate functions.
SYNC The output depends on the function set.

ouT In the standard modes, the output is a
TTL. square wave in phase with the main
output and at the same frequency as
the main output.

SWEEP Qutputs a sweep control voltage for use

ouT with an xy oscilloscope or plotter.

VCO/FM The input connector for the FM madula-

IN tion signal or the VCO input voltage.

AM IN The input connector for the AM modula-
tion signal.

QUTPUT The output connector for the main gen-

grator signal.

2-8



QOperating Instructions

OPERATING CONSIDERATIONS

General Operating Information
Allow 30 minutes warmup time for operation 1o spe-

cified accuracy.
% CAUTION §

~nnn

Observe the specified maximum input voltage
ratings listed in the Electrical Specifications, in
this manual. Instrument damage may occur if
the maximum input ratings are exceeded.

Output Connections

The PFG 5105/5505 output circuits are designed to
operate as a 50 ohm voltage source working into a
50 ohm load. At higher frequencies, an unterminated
or improperly terminated output will cause aberrations
on the output waveform. Loads less than 50 ochms
will reduce the waveform amplitude; loads more than
50 chms will increase waveform amplitude.

Excessive distortion or aberrations, due to improper
termination, are less noticeable at lower frequen-
cies (especially with sine and square waveforms).
To ensure waveform purity, observe the following
precautions.

1. Use good quality 50 ohm coaxial cable and
connectors.

2. Make all connections tight and short as possible.

3. Use good quality attenuators # it is necessary to
reduce waveform amplitudes applied to sensitive
circuits.

4. Use terminations or impedance-matching devices
to avoid reflections when using long cables {six
feet or more).

5. Ensure that atienuators, terminations, etc., have
adequate power handling capabiities for the output
waveform,

If there is a dc voltage across the output load, use
a coupling capacitor in series with the load. The time
constant of the coupling capacitor and lcad must be
long enough to maintain pulse flatness.

impedance Matching

If the PFG 5106/5505 is driving a high impedance
such as the 1 Meg-ohm input impedance (paraiieled
by a.stated capacitance} of an oscilioscope vertical
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input, connect the transmission line to a 50-ohm
attenuator, a 50-ohm termination, and then the oscil-
loscope input. The attenuator isolates the input capaci-
tance of the device, and the PFG $105/5505 is properly
terminated.

Displayed Errors

When powered up, the PFG 5105/5505 performs a
diagnostic self-test to check its functionality. if an
error is found, an error code and text will be displayed
in the display window. Other errors occur when the
user aftempts to make an invalid front panel setting.
fn this event, an error code and descriptive phrase
are shown in the display window: the error can be
cleared by pressing any key except INST iD. The
PFG 5105/5505 automatically clears front panel errors
after a timeout of about 9 seconds. Error code
definitions are listed in Table 2-2.

Table 2-2
FRONT PANEL ERRQR CODES

Error Description

010 Incorrect syntax

011 Increment step error

012 increment limit

013 Decrement limit

014 increment/decrement error

015 SPCL. Function/Mode does not exist
018 Mode condlict

020 Not implemented

204 Settings conflict

205 Qut of range

250 AMPL OFST conflict

255 lilegal seftings

261 Sweep operation error

262 Synthesizer not installed

271 RATE out of range.

273 FREQ out of range

274 AMPL. out of range.

275 OFFSET out of range

280 DC out of range

281 Width out of range

282 Delay out of range

283 Pulse mode. Width +delay > (0.85 x period)

{continued on next page)
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Tabie 2-2 (Cont)
FRONT PANEL ERROR CODES

Error Description

284 Pulse mode. Period-(width+delay)< =40 ns
285 Double pulse. Delay =width

286 Double pulse. Delay =s{width + Ni)

280 Synt illegal data

302 System error

350 Synthesizer out of lock

850 Low battery

660 Qutput overload

If no error is found during self test, the instru-
ment enters the local state with the settings listed in
Table 2-1.

Store/Recall Settings

The PFG 5105/5505 can store 99 front-panel setups
in non-volatile memory; the stored setups can be
recalled (front panel settings are changed to match
the stored setup).

To store the current front panel settings in a settings

. buffer, press STORE, a settings buifer number (using.
' the DATA keypad), then press ENTER. Settings buffers

are numbered @ through 99; seftings buffer number
0 is a read-only buffer that contains the power-on
settings listed in Table 2-1. (At shipment, all buffers
contain the power-on settings.)

The foliowing settings are not stored in settings buffers
by the STORE function, but are retained in non-volatile
memory and used at power-on: '

Display intensity/backlight (SPCL function 220)
GPIB address (SPCL function 240)
GPIB message terminator {SPCL function 241)

To recall a stored setup, press RECALL, the number
of the buffer that contains the desired seiup, and
press ENTER.

Special Functions

The PFG 5105/5805 has a series of special functions
that allow the user to change additional instrument
settings. These functions are listed in Table 2-3.

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

PFG 5105/5505 Instruction Manual
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the INCREMENT up- or down- arrow keys to page
through a menu in the display of the SPCL functions
(both the code and a the function name are displayed).
Use the keys indicated in the SPCL function descrip-
tion following to modify the function; then press any
FUNCTION key to exit the SPCL function and restore
the display.

Table 2-3
SPECIAL FUNCTIONS
Code Description
100 Identifies the product type and displays the

product version number, the firmware ver-

sion number, and option number: TEK PFG

5105 V81.1 F1.0 OPTg2. QPTO2 indicates

that the Option 02 synthesizer is installed;

instruments without the option do not return
. an option statement,

210 Enters the puise generator frequency as a
period or returns to frequency entry. Use
the increment/decrement keys to toggie
between frequency or period entry. When
using period entry, there will be only 3 1/2
digits resotution in SYNT mode.

220 Changes the intensity and back-lighting lev-

B el use the INCREMENT up and down arrow
keys to increase or decrease the intensity
of the characters; backlighting automati-
cally toggles between ON and OFF when
the user presses ENTER. :

230 Frequency lock mode selection. Press eith-
er INCREMENT key to toggle the frequency
lock status between ON and CFF

240 This function allows the user to change the
GPIB address from the front panel Use
the INCREMENT keys to increment or dec-
rement the displayed address.

241 This function allows the user to change the
GPIB termination from the front panel. Use
the INCREMENT up and down arrow keys
to toggle between terminators.

260 Range lock (enables external wide sweep).
Press either INCREMENT key to toggle
range lock on or off. Refer to Frequency
Modulation in this section.

270 Downloads demo setting into settings buf-
fers 90-99. See Table 2-4. This will write
over any setting in these buffers.

(continued on next page)
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Table 2-3 (Cont)
SPECIAL FUNCTIONS

Code Description

410 Enters duty cycle mode. When a duty cycle
of 10-85% is entered, the PFG 5105/5505
will change width to maintain the duty cycle
as the period changes. A width entry
removes the instrument from duty cycle
mode.

420 Allows a predefined output ilevel to be set.
Use the INCREMENT up and down arrow
keys to select one of the following: TTL,
{0-3 V); CMOS (0-4.99 V); ECL {(-0.8 V 0
-1.8 V). The amplitude/offset vaiue can be
used to modify the predefined level,

Calibration

510 Calibration routines. For use by qualified
service personnel only.

Stepping a Parameter Level

The PFG 5105/5505 allows the user to step the level
of the following parameters/functions, while the output
waveform is being generated. Stepping is done by
selecting the parameter/ffunction, and pressing the

- INCREMENT up- or down-arrow key. The step size

is determined by the INCR SIZE setting for the
selected parameter.

DELAY steps puise delay

QOFFSETY steps the offset voltage

RATE steps the value used by RATE t¢ contral
the sweep rate and the internal trigger
rate.

N BURST  steps the number-in-burst value that con-
trols the number of cycles generated in
BURST mode.

DC steps the output voltage of the DC
function.

The direction of step change Is determined by the
user: pressing the INCREMENT up-arrow key sieps
in a positive direction; the down-arrow key in a
negative direction,

INCR SIZE operates in two modes. in the default
mode, the PFG 5105/5505 automatically sets the value
of INCR SIZE to the least significant digit of the range
for the currently selected parameter. When parameter
selection changes, the value of INCR SIZE automat-
ically changes accordingly.

In the non-default mode, the value of INCR SIZE is
set by the user as follows: with the parameter to be
stepped selected, press INCR SIZE, enter a step size

_using the DATA keypad, press ENTER. In this mode,

step size is locked to the user-selected value until
the user resets the step size to 0. Note that setting
INCR SIZE to a value that is less than the least

FREQ steps the waveform frequency significant digit for the currently selected parameter
range generates an error when the INCREMENT key
AMPL steps the waveform amplitude Is pressed.
WIDTH steps pulse width
Table 2-4
DEMO SETUPS'
SETUPS! PARAMETER FUNCTION-PULSE SWEEP
DEMO RECALL | FREQ RATE | AMPL| OFFSET | NBURSTIFUNCTION| WIGTH | DELAY | START STOP [TRIG MCDE [OUT
Basic Sinewave 90 1 MHz — 1y oV o Y e . — e INT CONT | ON
91 1MHz | 100us] 1V Qv 10 aw —_— —_ —_ —_— INT BURST | ON
92 — WG us| 1V oV - JUL | tus | tous e - INT TRIG | ON
93 s 1 us v 1.5V o el 100 ns QO us _— o INT TRIG ON
94 [ 1MHz | — | 2V ] 2V — NS — — — — JINT | CONT |ON
Slow Sweep 95 — Sms?i 1V ov — e s 1 KHz 10 KHZ? | INT CONT ON
(1 kHz to 10 kHz) o
Fast Sweep 96 - 20ust 1V Qv —_ e — 100 kHz |10 MHZ?| INT CONT | ON
{100 kHz to 10 MHz) 1
Setups Requiring External Signal Source |
VCO (FM) 97  HomHZS| — 1v ov - M — — — wm | INT | CONT FM{ ON
Delayed Pulse 98 —3 —_ 1V oV e T 40 ns 1 s — o EXT | TRIG ON
Amplitzde Modulation 99 1 Mz’ TV oV — "‘\J — — — s EXT [ CONT FM{ ON

1 Demo setups loaded by pressing | SPCL . {ﬂ @ ENTER

2 1.28 seconds per sweep
3 Press | BUN {to start swesp
4 5.12 ms per sweep

5 A 0-5 volt inpul at the VCO/FM IN connector effects a 10 iHz-12 Mz frequency fange. For VOO mode, RANGE LOCK (accessed thru SPCL 260 is tumed OFF
8 With 1 msec delay, external ingger {TTL levels) rate to TRIG IN connedior should not exceed about 800 kHz.
T A S volt pp (-5 Vo +25 V) inpul to the AM IN connecior effects 100% maoduiation (output ranges from 0 V to 2 V)

2-12
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GENERATING AN OUTPUT FUNCTION

" The PFG 5105/5505 provides the following output
functions: single pulse, double pulse, sine-wave, iri-
angle-wave, square-wave, and d¢. To output a function
requires selecting the front-panel functions, param-
eters, modes, etc., and their values, that define the
waveshape of the output signal. These selections are

presented in Tables 2-5 and 2-6 by general char-
acteristic. The list is a guide to seiting the con-
trols to define the output, additional settings are
then described that add capabilities useful for special
applications.

Table 2-5
GENERATING SINE, TRIANGLE, SQUARE AND DC FUNCTIONS

Purpose Step 1 Step 2

Select Output Function:  SINE, TRIANGLE, if DC output Is selected, enter dc voltage: (DATA
(Press one) SQUARE, DC numeric, units keys); press ENTER.

Select Qutput FREQ Enter frequency: (DATA numeric, units keys); press
Frequency: ENTER.

Select Output AMPL Enter amplitude: (DATA numeric, units keys); press
Amplitude: ENTER.

Select Trigger Source; INT, MAN, EXT If INT is selected, set internal trigger rate: {RATE,

{Press one)

DATA numeric, units keys), press ENTER,

Select Output Mode:
{Press one)

CONT, TRIG, GATED,
SYNT, BURST

If BURST is seiected, set number in burst: (N BURST,
DATA numeric, units keys), press ENTER.

~ Turn Output On: QUTPUT {LED on)

Table 2-6

GENERATING PULSE FUNCTIONS
Purpose Step 1 Step 2
Set to Period Input SPCL Enter 210. Press ENTER. Change to Period with

Mode: INCREMENT key.
Set Pericd: FREQ (PERIOD Enter period: (DATA numeric, units keys); press
displayed) ENTER. Period is displayed instead of frequency.
" Set Delay: DELAY Enter delay: (DATA numeric, units keys); press ENTER.
Delay must be less than the width.
Set Width: WIDTH Enter width: (DATA numeric, units keys); press ENTER.

Width must be greater than delay in double puise.

Select Trigger Source: INT, MAN, or EXT

If INT is selected, set trigger rate; (DATA numeric,
units keys); press ENTER.

Select Output Mode: CONT, TRIG, GATED,

SYNT, or BURST

if BURST is selected, set number in burst: (N BURST,
DATA numeric, units keys), press ENTER.

Select Pulse Qutput: SPULSE, DPULSE

i error occurs, check period, delay, and width for
ilegal combinations (see Width, Delay and Pericd
Relationships later in this section).

Turn Qutput On: QUTPUT (LED on)

{NOTE: SPCL 210 returns period mode to frequency
mode.}

PFG 5105/5505 instruction Manual
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MODULATION

Two kinds of modulation can be used fo alter the
output waveform: frequency modulation, and ampli-
tude modulation. For each, the appropriate external
signal Is applied to a special connector on the front
panel. Refer to Specifications section regarding limita-
tions on external signals appiied to the AM IN and
VCO/FM connectors.

Frequency Modulation

A signal applied to the VCO/ FM iIN connector can
modulate the frequency of the output waveform; the
output signal becomes the FM carrier or a voltage-
controffed frequency signal {VCF). The polarity of the
external input signal determines the direction in which
the output will deviate in frequency: a positive-going
input signal increases output signal frequency. The
amplitude of the external input signal determines the
percent of frequency change in the output signal.

Range Lock. Special function 260 conirois Range
Lock ON or OFF (either INCREMENT key toggies
ON or OFF}. For either Range Lock setting, the output
frequency of the triangle generator (the PFG osciilator)
can be changed by a signal at the FM/VCO input.
The Range Lock shouid be OFF for frequency modula-
tion operation; or ON for operation as an externalfy
swept frequency generator. To enable either frequency
modulation or externally swept output, set Range
Lock appropriately and press the FM key (LED cn),
Entering a frequency parameter will have no effect
on output frequency unless Range Lock is turned
OFF

The selected output frequency (FREQ key setting) is
the “center” frequency above and below which fre-
quency modulation swings. The PFG 5105/5505 is
capable of 3 decades of sweep within each frequency
range. Frequency ranges change at 12 in decade
steps.

NOTE

The allowable maximum deviation from the cen-
ter frequency is dependent upon the location
of center frequency within the frequency range.
It center frequency is close to the upper end
of the range, only a small increase in frequency
can be achieved before the maximum range
frequency is reached.

2-14

As an example, it is OK to set carrier signal
frequency to 110 kHz and modulating signal
amplitude to produce 20 kHz deviation. However,
if the modulating signal amplitude is increased
o produce 40 kHz deviation, distortiont will ocour
since the carrier signal cannot go higher than
about 140 kHz in this frequency range. Frequen-
cy modulation or FMIVCO input sweep operation
cannot drive output frequency from one fre-
guency range to another. Frequency modulation
can however drive the output frequency abaout
10% higher than the top of the range, as
explained below.

With Range Lock ON, the frequency conircl DAC of
Fig. 2-6 is turned off and only the VCO/FM input
voltage controls the VCO triangle generator With
0 voits VCO/FM input, output frequency is at its lowest
of the selected range. To move the output frequency
to the top of the range, apply approximately 7 voits.

With Range Lock OFF {default setting), the DAC
output supplies a DC voltage to set output frequency.
The ampiitude of a signal applied to the VCQ/FM
input when in FM mode will be added to the DAC
DC output at the summing junction and applied to
the VCO triangle generator. Approximately 7 volts is
still required to move the cutput frequency to the top
of the range, but it can consist of the sum of the
DAC DC output voitage and the peak ampiitude of
the FM/VCO signal input. Thus, to frequency modulate
an output frequency, Range Lock should be OFF
center frequency should be entered by depressing
FREQ parameter and value, and FM mode selected.
Then a sinusoidal input signal centered around 0 voits
to the FMAVCO port will deviate the output equally
UP and DOWN in frequency.

When in FM mode, output frequency can actually be
driven above the nominal range limit, by approximately
10%. When not in FM maode, range frequency is
precisely defined by a firmware contrelled DAC out-
put voltage. For example, if an output frequency of
1.21 MMz (0.1 MHz above the 0.12 MHz to 1.2 MHz
range) is selected. the DAC output voitage would
produce an output frequency close to the bottom of
the next higher frequency range 1.21 MMz 10 12 MHz.

in the FM mode, the voitage to the triangie generator
is not limited to the DAC dc output, but can be
changed by the amplitude of the modulating signal.
The triangle generator can be driven harder into

limiting as shown by the flattening of the upper -

frequencies in Figures 1-2A and 1-2B.
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-7 to +7

Yoit range

At ) VCO/FM

INPUT

upP Fraquency
Contrel
DAC

. 0to7 0to7 ‘
- Voit range / ﬁ Volt range veo ;—UW>

]
i
l

Limited to

Triangie
Generator

Fig. 2-8. Triangle generator architecture.

External VCO Example:
Ta get a swept output from approximately 1 10 5 kHz:

« Set Frequency to 11 kHz
» Set Range Lock ON and FM mode ON.

« Set a ramp generator to start a 1 V and end at
3V

This setup will provide a finear sweep of output

frequency from about 1 kMz to 5 kHz.

. Frequency Lock. With frequency lock on, internal.
} circuitry improves the generator’s frequency accuracy.

For operation to specified frequency accuracy, fre-
quency lock should be on. The default setting is
frequency lock on. Frequency lock is disabled when
FM mode is selected. Frequency lock can be turned
off by using a SPCL function. Refer to Special Func-
tions in this section of the manual,

Amplitude Modulation

A signal applied to the AM IN connector modulates
the amplitude of the output waveform. Amplitude

moduiation effectively multiplies the amplitudes of the
generator and the external signal applied to the AM
IN connector.

A modulating signal of approximately 4.5 volts peak-
to-peak will cause 100-percent modulation of the
output if the output amplitude is set to 5 V peak-to-
peak; if the output amplitude is greater than 5 V

~ peak-to-peak, a 4.5 V modulating signal will cause

clipping of the output signal, Refer to Table 1-10, AM
INPUT, in the Specifications section.

. The PFG 5105/5505 output amplifier cuts off at ~10.2 -

volts peak to peak. Any modulation that causes a
peak-to-peak voltage near this limit will distort the
output. The maximum output voltage that can have
100% modulation is 5.1 volts peak to peak.

See Fig 2-7 for an example of how an output of g
voits peak-to-peak is distorted with a 0.8 volt modulat-
ing signal but not with a 0.6 volt modulating signal.

To enable amplitude modulation, press the AM key
(LED on).

NORMAL MODULATION

0.6 ¥ Modulating Signai

DISTORTED MODULATION

0.8 V Modulating Signai

Fig. 2-7. AM Distortion.
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Offset

The offset parameter can add a positive or negative
dc level to the output waveform. Refer to the Electrical
Specifications for combined output/offset level limita-
tions.

To use OFFSET, press the OFFSET key, enter the
offset voltage level, select units if appropriate, press
ENTER. The OFFSET key LED is on while the offset
level is not 0. To turn the offset off, repeat the process
described above, setting the offset level to 0 (LED
off). if an illegal offset combination is entered, an
error will be generated.

Width, Delay and Period Relationships

The PFG 5105/5505 has automatic Jockout of illegal
width, delay and period combinations in Pulse Mode.
Settings that do not meet the criteria will cause an
error message io be returned. See Fig. 2-8 for the
correct relationship between width, delay and period.

1 .
g A— Delay e 0.1 * Period
" and >40 ns
— Widih —|
Single
Puise
Double
Pulse
Sync
Pulse
r,‘—o""—‘_’/ ‘—4_—'_‘—‘—._,_
| Minimum Recovery
- Time
See Table 2.5

Fig. 2-8, Reiationship Between Width, Delay and Period,
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Single Puilse Mode
Two equations describe the allowable combinations .
of width, delay and period.
Equation One:
delay + width =period * 0.85
Equation Two:
period - (delay -+ width) >40 ng

Using these equations, the following settings can be
shown to be legal:

delay = 0
width = 359 ns
period = 400 ns {1/2.55)

Substituting these settings into Equation One
0 + 3597° <400 ns * 0.85
3597 =<3607°

The equation is true, so the settings are legal.

The equation is also true when the settings are
substituted into Equation Two:

4007 - (359°° + 0) =407®

4179 2407°
Settings may be lllegal even if only one equation is
false. For instance, the following settings are illegal

-because they will return.a period ~ (width + delay)

=40 ns (Equation Two):

delay = 0

width = 360 ns

petiod = 400 ns (1/2.56)
And, because they give a false return on Equation
One, the following settings are illegal:

delay = 0

width = 451 ns

period = 500 ns (1/2.00%)

PFG 5105/5505 instruction Manual



Double Pulse Mode

! When in double pulse mode, two other factors (Equa-

tions Three and Four} affect legal settings:
Equation Three:
delay > width
Equation Four:
delay > width + recovery time

Recovery time is determined by puise range as shown
in Table 2-7.

EXAMPLES:

f width = 400 ns and delay = 390 ns, a delay =
width error will be returned.

I width = 400 ns and delay = 410 ns, then delay
- width 10 ns. This is less than the recovery time
for a width of 400 ns listed in Table 2-7. Therefore,
& delay = width + recovery time error will be
refurned.

PFG 51058/5505 Instruction Manual
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Table 2-7
MINIMUM RECOVERY TIME

Width Range Recovery Time
0.04 - 0.089 us 40 ns
0.100 - 0.999 us 50 ns

1.00 - 9.99 us 200 ns

10.0 - 99.9 us 2.0 us

100 - 999 us 20 us
1.00 - 9.99 ms 200 us
10.0 - 99.9 ms 20 ms

Synthesizer

The synthesizer mode is available only on instruments
that include Option 02. The synthesizer outputs a
continyous waveform that is frequency-locked to an
internal quartz crystal. The display allows 4.5 digit
resolution.
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USING THE SWEEP GENERATOR

The PFG 5105/5505 also provides a sweep generator
function that outputs the selected sweep waveform
at the SWEEP QUT connector. Sweep type is linear.

The sweep time is controlied by the RATE setting:
sweep width is controlled by the START and STOP
frequency settings. The PFG 5105/5505 calculates the
waveshape with a 256-point length, between the
current START and STOP frequencies. The 256-point
waveshape constitutes one sweep cycle; each point
of the 256 points in the cycle's waveshape is output
at the rate set by the RATE function.

For example, a linear sweep with a START frequency
of 10 kHz, a STOP frequency of 11 kHz, and a RATE
of 3.9 millisecond will generate a linear sweep between
10 and 11 kHz with a cycle of 1 second.

The START and STOFP frequencies must be in the
same sweep range; refer {0 sweep specifications in
Section 1 for ranges. If START and STOP frequencies
are not in the same sweep range, an error (261) is
generated. Valid START/STOP ranges are shown in
Table 2-8.

EXAMPLE: .

If the stop frequency is set to 1.2 Mz, the frequency
range will be set from 120.1 kHz to 1.20 MMz, This

allows you to set the start frequency to a minimum
of 1 kMz, a'1200:1 ratio.

However, if the stop frequency is set to 1.21 kHz,
the frequency range will be set to 1.21 to 12 MHz.
This changes the minimum start frequency to 10
kHz, only a 121:1 ratic. This must be taken into
account when figuring sweep frequencies.

To turn sweep on, set the START and STOP frequen-
cies, then press RUN,

To turn off the sweep generator, press RUN again.

Table 2-9 lists the items that must be set 10 generate
a sweep.

Table 2-8
VALID START/STOP RANGES

Stop Frequency Range Sweep Frequency Range
1.21 MHz - 12 MHz 10 kHz - 12 MHz
120.1 kHz - 1.2 MHz 1 kHz - 1.2 MHz
12,1 kHz - 120 kHz 100 Hz - 120 kHz
1.21 kHz - 12 kHz 10 Hz - 12 kMz
120.1 Hz - 1.2 kHz 1 Hz - 1.2 kMz
121 Hz - 120 Hz 0.1 Hz - 120 Hz
0,012 Mz - 12 Hz 0.012 Hz - 12 Hz

Table 2-9
USING THE SWEEP GENERATOR

Purpose Step 1 Step 2
Select sweep starting START Enter frequency at which sweep will start (DATA
frequency: numetric, units Keys), press ENTER,

See table and example above for sweep start and

stop frequency ratios.
Select sweep STOP Enter frequency at which sweep will siop {(DATA
stepping frequency: numeric, units keys), press ENTER.
Select sweep rate: RATE Input rate value {DATA numeric, units keys); press

ENTER

Select SWEEP mode: RUN

{RUN toggles the sweep on and off)

2-18

PFG 5105/5505 Instruction Manual



Section 3
PROGRAMMING

introduction

This manual section provides the information required
for programming the TEKTRONIX PFG 5105/5505
Programmable Pulse Function Generator via the IEEE-
488 bus. The IEEE-488 interface function subssts for
the PFG 5105/5505 are listed in Section 1. In this
manual, the IEEE-488 digital interface is called the
General Purpose Interface Bus {GPIB). Message proto-
col over the GPIB is specified and described in the
IEEE-Standard 488.1-1987, Standard Digital Interface
for Programmabie Instrumentation.

The information in this section assumes that the reader
is knowledgeable in GPIB bus communication and
has some expetience in programming the system.

Tektronix Codes and Formats (V81.1) is the standard
used in programming the PFG 5105/5505. TM 5000
instruments are designed to communicate with any
bus-compatible controller that can send and receive
. ASCIl messages (commands) over the |EEE-488 bus,
i These commands program the instruments or request
information from the instruments.

Recommended controllers for use in programming
the PFG 5105/5505 are the Tektronix 4041; or an 1BM
PC-compatible, such as the Tekironix PEP 301, with
the Tektronix GURU (GFIB User's Resource Utility for
the IBM RC.) software and GPIB interface card.

Commands for TM 3000 programmable instruments
are designed for compatibility among instrument
types. The same commands are used in different
instruments o 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 their power-
on states,
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instrument commands are presented in this manual
section In three formats:

» A fromt panel lllustration—showing command rela-
tionships to front panel operation. See Fig. 3-1.

« Functional Command List—a list divided into func-
tional groups with brief descriptions.

* Detailed Command List—an alphabetical listing of
commands with complete descriptions,

NOTE

The PFG 5105 and PFG 5505 each respond to
all commands as a PFG 5705, No distinction is
made between the two instrumerts over the
GPIB bus.

TM 5000 programmable instruments connect to the
GPIB through a TM 5600 power module. Refer to the
Operating Instructions section of this manual for
information on installing the instrument in the power
modute. Also review this section for instrument caution
and warning statements and to become familiar with
front panel instrument functions,

The PFG 5105/5505 is shipped with the primary GPIB
address set to 8. TM 5000 instruments are shipped
with the message terminator set to LF with EQL
{Message terminators are described in Messages and
Communicaticns Protocol in this section.) The address
and terminator settings are stored in non-volatiie RAM,
To display the current address and terminator, press
the INST 1D key. The GPIB primary address and
message terminator can be changed using SPCL
Funetions (SPCL Functions are front panel key opera-
tions). For information, refer to SPCL Functions in the
Operating Instructions section in this manual.
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COMMANDS

The instrument is controlled by the front panel keys
or via commands received from the controller These
commands are of three types:

+ Setting commands — control instrument settings.
« Query/Operational — request data.

« Operational ~cause a particular action as soon as
the message unit is received over the GPIB interface.

When the instriiment is in the remote state, it provides
a response or executes all commands as appropriate,
I the local state, only query/operational commands
are executed; setting and operational commands
generate error responses, since instrument functions
are under front panel control.

NOTE

The PFG 5105 and PFG 5505 each respond 1o
all commands as a PFG 5105. No distinction is
made between the two Instruments over the
GPIB bus.

Command Functional Groups

The following list of commands is arranged by func- .

tional group; some functional group lsts are also
divided into sub-groups.

INPUT/OQUTPUT CONTROL COMMANDS

AM ONIOFF
Enables/disables use of the signal applied to the
AM IN connector to amplitude-modulate the main
output signal.

AM?

Returns the amplitude modulation mode status.
Response: AM ON;, or AM OFF;

FM ON|OFF
Enables/disables the use of a signal applied o the
VCO/FM IN connector to modulate the frequency
of the main output signal.

FM?
Returns the frequency modulation mode status.
Response: FM ON;, or FM OFF;

OUTput ON{QFF
Connects/disconnects the main output signal to the
front-panel OUTPUT connector.

OUTput FLOAT
Disconnects the main output signal from the front
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panel OUTPUT connector and terminates it into a |
high impedance (floating).

CUTput?
Returns the output signal status (OUT ON;, OUT
OFF;, or OUT FLOAT;).

INSTRUMENT COMMANDS

Store/Recali

RECall < bufnum>
Changes the instrument front panel settings to those
recalled from the specified settings buffer (bufnum).
Buffer 0 Is a read-only buffer that contains the
power-on settings. Buffer numbers: 0 - 99,

SEND? <bufnum>{, <bufnum>]...
Returns the stored settings from the specified buf-
fer(s). Query response; STORE <num>: < binblk>
[, <num>:<binbltk>]...;

SEND? ALL
Returns the contents of all stored setting locations,
beginning with buffer 1. Response: STORE ALL:
<bhinblk> ... < binblk>;

STORe <bufnum >[: < binblk >, <bufnum>: <binblic>]]... h

Saves the current front panel settings in a specified
buffer(s) (<bufnum=) for iater recail. Buffer 0 is a
read-only buffer that contains the power-on settings;
attempting to store settings in buffer 0 generates
an error. Optionally stores the seftings data defined
in binblk in the specified buffer <bufnum=>: 1-88.

STORe ALL:<binbik>... < binblk >
Sequentially stores each front panel setup defined
in binbik in a settings buffer, beginning with buffer 1.

Function

FUNCtion SINE
Selects the sine waveform for output.

FUNCtion SQUare
Selects the square waveform for output.

FUNCiion TRIAngle
Selects the triangle waveform for output.

FUNCtion DC
Selects de output at the current value of the DC
parameter.

FUNCtion SPULSE
Selects the single pulse mode.

FUNCtion DPULSE
Seiects the double pulse mode,
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FUNGC?
Returns the output waveform selection status. Re-
sponse: FUNC SINE;, FUNC SQUARE;, FUNC TRI-
ANGLE;, FUNC DC;, FUNC SPULSE; or FUNC
DPULSE;.

BC [<volts>]
Selects dc output at the current value of the DC
parameter, or at the level specified by the optional
argument,

LC?
Returns the current setting of the DC output function,
Response: DC <volts>;

Parameter

AMPLitude <voits>
Sets the peak-to-peak output voltage (into 50 ohms)
to the value specified by the argument.

AMPL?
Returns the current output amplitude. Response:
AMPL <voits>;

DISPlay < parameter >
Changes the display to show the parameter spe-
cified in the argument and its current vaiue. Par-
ameters: FREQuency, AMPLitude, OFFSet, WIDth,
FRQSTART, DELay, FRQSTOR, NBURst, or RATE.

DISPlay?
Returns the parameter that is currently shown in the
display window. Response: FREQ;, AMPL;, OFFS;,
WID;, FRQSTART:, DELAY;, FRQSTOP;, NBUR;, or
RATE;

FREQuency <freg>[:<units>]
Sets the output frequency to the argument value.

FREQ?
Returns the current output frequency. Response:
FREQ <freq>;

NBURst [<# cycles>]
Sets the number of cycles for output in burst mode.

NBURst?
Returns the current number of cycles set for the N
BURST command. Response: NBURST <# cycles>:

OFFSet <volts>
Sets the open-circuit offset voltage to the argument
value in volts. Argument 0 turns the ofiset off.

CFFSet?
Returns the current offset setting. Response: OFFS
<volts>;

. PERIOD < period>{: < units>]

Changes the period of the output waveform. It is
an alias for the frequency parameter.
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PERIOD?
Returns the current period setting. Response: PER-
10D <period>; or PERIOD 0; (Period mode off).

PRELEVEL <TTL{CMOS|ECL>
Sets predetermined output levels for TTL, CMOS,
or ECL.

RATE <rate>{:<units>]
Sets the internal trigger interval. Units: S, MS, US,

RATE?
Returns the current internal trigger interval. Re-
sponse: RATE <rate>;

Trigger Mode

FRQLck ONIOFF
Enables/disables internal software control of the
output frequency.

FRQLck?
Returns the status of the frequency lock mode.
Response: FRQL ON;, or FRQL OFF;

MODE CONT
Selects continuous output mode.

MODE TRIG
Selects triggered output mode.

MODE BURST : -
Selects the burst trigger mode.

MODE GATED
Selects the gated trigger mode. Sending <GET >
toggles the gate on or off,

MODE SYNT
Selects the frequency lock mode (Option 02), with
continuous output oniy.

MODE?
Returns mode status. Response: MODE CONT,
MODE TRIiG;, MODE BURST,, MODE SYNT, or
MODE GATE;

Trigger Source

TRIG INT
Selects the internal trigger as trigger source.

TRIG EXT
Selects the external trigger as trigger source.

TRIG MANual
Selects the manual trigger function as the trigger
source,

TRIG?
Returns the trigger source setting. Response: TRIG
INT., TRIG EXT; or TRIG MAN;
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Sweep Function

FRQSTART <freq>[:<units>]
Sets the sweep start frequency. Default units: Hz,

FRQSTART?
Returns the sweep start frequency setting in Hz
Response: FRQSTART <freq>..

FRQSTOP <ifreg=>[:<units>]
Sets the sweep stop frequency in Hz.

FRQSTOP?
Returns the stop frequency in Hz. Response: FRG-
STOP <freg>..

RNGLCK ON|OFF
Locks or unlocks the frequency range. When RNG-
.CK ON is executed, the frequency range is locked
to the current range and the Internal output fre-
guency is set to 0 Mz (or the lowest frequency).
Only RNGLCK OFF reieases the range lock.

RNGLCK?
Returns the range lock status. Response: RNGLCK
ON;, or RNGLCK OFF;

SWEEP ON|OFF
Turns the sweep on. The power-on setting is SWEEP
OFF, which disables the sweep operation.

SWEEP?
Returns the sweep output status. Response: SWEEP
ON;, or SWEEP OFF;

PULSE COMMANDS

DCYCLE «% duty cycle> |0
Enters duty cycle mode. When a duty cycle of
10-85% is entered, the PFG 5105/5505 will change
width to maintain the duty cycle as the period
varies. Entering a new width parameter or sending
DCYCLE 0 causes the instrument to exit the duty
cycle mode.

DCYCLE?
Returns the duty cycle mode status. Response:
DCYCLE <% duty cycte>; or DCYCLE 0; {off}.

DELAY <delay>[:<units>]
Sets the delay time from the trigger point to the
first pulse, if the instrument is in single pulse mode;
or sets the delay time between the first pulse and
the second pulse, in double puise mode.

DELAY?
Returns the value of the delay in seconds. Re-
sponse: DELAY <delay>;
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WIDTH <width> [: <units >]

Sets the width of the output pulses. Width vaiue is

calculated and set automnatically in the duty cycle
mode. Setting a new width value terminates the
duty cycie mode.

WIDTH?
Returns the value of the width in seconds. Re-
sponse: WID < width>;

SYSTEM COMMANDS

DT TRIG
On receipt of a <GET > interface message, triggers
the instrument to output a one-cycle waveform if
in TRIG mode, or a burst of cycles if in BURST
mode.

DT GATE
Toggles the gate setting on or off on receipt of a
<GET> interface message when in the MODE
GATE trigger mode.

DT SET
Causes the instrument to walt for a <GET> inter-
face message before updating the instrument set-
tings.

DT OFF

Disables Trigger and Gate <GET> function; no .

response to <GET>; allows the instrument to
update its settings without waiting for <GET>.

DT?
Queries the device trigger status. Response: DT
GATE;, DT SET,, DT TRIG;, or DT OFF;

ERRor? or EVENT?
Returns an error code that matches the last SRQ
that was polled with RQS ON, or the oldest error
in the error queue if RQS is OFF ERR 0 (nothing
to report) indicates that there are no errors in the
error queue. Response: ERR <num>; or EVENT
<num:=>;

ERRM?

Returns the error code and the associated text
shown in the front panel window that describes the
current error. The returned code and texi matches
the last SRQ that was polled with RQS ON, or the
oldest error in the error queue if RQS is OFF
ERR 0 is returned if there are no errors in the
error queue. Response: ERRM <error # >, <error
message>;

HELP?
Returns all PFG 5105/5505 commands.
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D?
Returns the identification of the instrument in the
form: ID TEK/< model number>,<Tek Codes and
Format version>,<firmware version>, <installed
options > ;

INIT
Returns all settings to the power-on state, except
stored settings.

SET?
Returns all instrument settings that can be set and
queried except stored front panel settings.

TEST?
Executes internal checkout routines. Failure pro-
duces an error code in the response. A response
of 0 indicates that the test was successful; 1
indicates a failure. Response: TEST <num>;

STATUS COMMANDS

RQS ON|OFF
Enables/disables service request operation, If RQS
is ON, errors are reported using SRQ at the end

of command execution; if OFF errors are queued |

until an error query is sent or until RQS is turned
back on.

RQS?

Returns the RQS status. Réspohsé: RQS ON;','o'r'. o

RQS OFF;

USEReq ON|OFF
Enables/disables SRQ when the INST iD front panel
key is pressed.

UBER? _ _
Returns the status of the USER REQUEST setting.
Respeonse: USER ON;, or USER OFF;

Controi/Command Associations

Figure 3-1 shows the PFG 5105/5505 front panel key
and command relationships.

Detailed Command Descriptions

Each PFG 5105/5505 command, like those in all
TM 5000 instruments, begins with a header, which is
a word or acronym that describes the function im-
piemented. Following the header, many commands
require an argurnert, which is a word or number that
specifies the desired state for the function. The com-
mands are. presented alphabetically on the following
pages. In this presentation, the following notations

Programming

are used to represent elements of the IEEE-488 bus
communications between the PFG 5105/5505 and the
controller.

<GET>" The Group Execute Trigger interface
message (decimal code 8 transmitted
with attention asserted). Only addressed

listeners respond to <GET > .

A number that can be transmitied or
accepted by the PFGE 5105/5505. Num-
bers may be NR1 {integer), NR2
{decimal), and NR3 (with exponent) for-
mats. (See ANSI Standard X3.42)

Command argument link data. Data that
is linked to the previous argument uses
the colon (:) as the delimiter,
Example:

STOR 3: < binbik>"
The buffer number 3 is linked 1o the
buffer data (< binblk>").

<binblk>"' A Binary Block of data in the format
specified in Tektronix Codes and For-
mats (V81.1). The binary block consists
of the percent sign (%, decimal 37)
followed by a two-byte binary count, the
data bytes, and then ends with a check-
sum  byte. The two-byte -binary count
(integer, most significant byte first) spe-
cifies the number of data bytes pius the
checksum byte. The checksum is the
two's complement of the modulo-256
sum of the preceding binary data bytes
and the binary count bytes, but does
not include the percent sign. The format
for the data points is 2 bytes per point—
high byte followed by low .byte.

<num?>=>

: {colon)

NOTE

7 Because a binary block argument can have any
byte In It {including LF), the controller and
instrument must be in EQF ONLY mode.

| A vertical line is used in a series of two
or more units, to separate the units; any
ohe unit must be selected and sent as
part of the command message. Do not
Include the fine in the message.

{ and ] Square brackets enclose an optional
message part. Do not include the square

brackets in the message.

g 1 Carets are not pan of the format; they are used In this manual to enclose an element for which the user must substitute the

appropriate characters.
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DT TRIG|GATE{SET|OFF FRQLCK?
DT?

2 ERR?
OPC ON|OFF EVENT?
OPC? ERRM?
RQS ON|OFF HELP?
FRQSTART <freq>[:<units>] ggg?.cx ONIOFF g‘g?
FRASTART? : RNGLCK? TEST?
FRQSTOP <freq>[:<units>] FRALCK bN|OFF :
FRQSTOP? | |
SWEEP ON|OFF |
(SWEEP? RECALL <bufnums>

SEND? <bufnum>[,<bufnum>]...
SEND?ALL

STOR <bufnum>[:<binbik>
[,<bufnum>:<binbki>11...

;STOR ALL:<binbik>..<binblk>

DISP <parameter>
5DISP ;

el it sttt

-

—— [p?
. - stem azed | owsw USER N FF
o -] O Ef"”j_ugsa?o ©

X4
i “p:nmn:r] mwmmm;‘stl ks::tn 'r:c}cﬂ muohin " .bauw AM ON!OFF
DO SORIBUR IR0 AM?
s e [ FM ON|OFF
O B Fm?
o THO
s

!_[OUT ON|OFE|FLOAT
| ouT?

|
FREQ <freg>[:<uniis>]

FREQ? 'moDE GONT['I’F!IGE(‘.—‘;A'E’i.—‘:|l3i.31“t$“§'|SYN"I‘i
PERIOD <period>[i<units>] MODE? .
PERIOD?
AMPL <volts>
AMPL? ! 1
OFFS <volis> ::::ig?lNTIEXTIMAN
OFFS8?
RATE <rate>[i<units>]
RATE?
NBUR <cycles>
NBUR? | - - ,
PRELEVEL <TTLICMOS|ECL> WIDTH <width>[:<units>]

WIDTH?

DELAY «<delay>[:<units>]

DELAY?

DCYCLE <duty cycie>|0

DCYCLE?

lFUNC SINE{SQU|TRIAIDC|SPULSE|DPULSE I
FUNC?

DC [<volts>]

pe?

Fig. 3-1. Command Associations to Controls.
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DETAILED COMMAND LIST

AM (Amplitude Modulation)

Command Type:
Setting or query

Setting Syntax:
AM ON|OFF

Examples:
AM ON
AM OFF

Query Syntax:
AM?

Query Response:
AM ON;
AM OFF;

Discussion:

The on argument causes the instrument to use the
signal at the AM IN connector to amplitude-modulate
the main output signal. Ampiitude modulation effec-
tively controls the peak-to-peak amplitude of the main
output using the external signal applied to the AM

) IN connector.

A modulating signal of approximately 4.5 volts peak-
to-peak will cause 100-percent modulation of a 5 V
p-p output signal; an external input signal over 4.5
valts peak-to-peak will distort the main cutput. Refer
to Electrical Specifications for limitations on amplitude
modulation and the modulating signal.

The off argument turns off amplitude modulation.

The query returns the status of amplitude modulation.

PFG 5105/5505 Instruction Manual

AMPL (Ampiitude)

Command Type:
Setting or guery

Setting Syntax:
AMPLitude <volts >

Examples:
AMPLITUDE 8
AMPL 2.5

Query Symtax:
AMPL?

Query Response:
AMPL <volts >

Discussion:

The AMPL command sets the peak-to-peak output
voltage into 50 ohms to the value specified by the
argument. The argument is specified in volts. The
power-on setting is 5 V.

The argument range is 10 mV to 9.99 V p-p into 50
ohms. The argument resclution is 1 mV when the
amplitude is less than 1.0 V,-and 10 mV when the -
amplitude is greater than or equal to 1 V.

Refer to the discussion on the OFFSET command
for a more complete description of the relationship
between amplitude and offset commands.
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Command Type:
Setting or guery

Setting Syntax:
DC [<volts>]

Examples:
DC
DC 345
DC sE-2
DC 699E-2

Query Syntax:
DC?

Query Response:
DC <volts>:

Discussion:

This command selects a dc output. if the argument
is omitted, the output level is the current level set

for the DC parameter.

The response is returned in NR2 format.

DC

DCYCLE

Command Type:
Setting or query
Setting Syntax:
DCYCLE <% duty cycle>

Examples:
DCYCLE 20
DCYCLE O

Query Syntax:
DCYCLE?

Query Response:
DCYCLE <% duty cycle=
DCYCLE O

Discussion:

This command erders the duty cycle mode when a
duty cycle between 10% and 85% is sent. The
argument must be a whole number. The function
gengrator changes width to maintain the duty cycle
as the period changes. Sending DCYCLE 0 turns off
the duty cycie mode. Entering a new width vaiue will

aiso turn off duty cycie mode.
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DELAY

Command Type:
Setting

Setting Syrtax:
DELAY <delay>{:<units>]

Examples:
DELAY 40:ns
DELAY 90:ms
DELAY 100E-9

Query Syntax:
DELAY?

Query Response: {one of the following)
DELAY «delay=>;
DELAY 0.04E-6;

Discussion:

This command sets the delay time from the trigger
point to the first pulse, if the instrument is in single
pulse mode; or seis the delay time hetween the first
pulse and the second pulse if the instrument is in
double pulse mode. If no time unit is specified, the
default unit is seconds. The power-on default is 0
seconds. The range of the delay time is 40 ns to
99.9 ms.

PEG 5105/5505 Instruction Manual
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DISPLAY

Command Type:
Setting or query

Setting Syntax;
DISPiay < parameter>

Examples:
DISP AMPL
DISPL FREQUENCY
DISPLA OFFSET
DISP WID
DISP FRQSTART
DISP DELAY
CisSP DC
DISP FRQSTOP
DISP NBURST
DISPLAY RATE

Query Syntax:
DISPlay?

Query Exampie:
DISPL?
DISPLA?
DISPLAY?

Query Response: (one of the following)
DISPL. FREQ:.. . L
DISPL AMPL;

DISPL QFFS;
DISPL WID
DISPL FRQSTART
DiSPL DELAY
DisSP DC

DISPL FRQSTOP
DISPL NBUR;
DISPL RATE;

Discussion:

The DISPL command changes the display window to
show the parameter specified in the argument, The
argument is limited to the following:

FREQuency
AMPLitude
OFFSet
WIDth
FRQSTART
DELAY

DC
FRQSTOP
NBURSst
RATE -

The query cormmand returns the name of the param-
eter that is currently shown in the display window.

3-9



Programming

DT (Device Trigger)

Command Type:
Setting or query

Setting Syntax:
DT TRIG
DT GATE
OT SET
DT OFF

Query Syntax:
DT?

Query Response {one of the following):
DT TRIG;
BT GATE;
DT SET;
DT OFF:

Discussion:

This command controls the instrument's response
to the Group Execute Trigger <GET> interface
message.

When a <GET > Interface message is received and
the DT TRIG mode is set, the instrument produces
one cycle of signal if it is in TRIG mode, or it produces
a burst of cycles if it Is in BURST mode.

if the trigger mode is set to GATE and <GET> is
received, the output is turned on untit <GET> is
received again.

The SET argument causes the instrument to wait for
a <GET> interface message before updating its
settings.

The power-on setting is DT OFF; the instrument
updates its settings without waiting for <GET >,

It DT is off and <GET> is sent, the error message:
206, “GET IGNORED"; will be returnaed.

3-10

ERROR? or EVENT?

Command Type:
Query

Cuery Syntax;
ERRor?
EVENT?

Examples:
ERR?
ERROR?
EVENT?

Query Response: (depends on query sent)
ERR <num>;
EVENT <num>;

Discussion;

This query returns the error code for the last SRQ
that was polled (with RQS ON), or it returns the errar
code for the oldest error in the error queue if RQS
is OFF. Error code 0 {ncthing to report} is returned
if the error queue is empty.
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ERRM? (Error Message)

Command Type:
Query

Query Syntax:
ERRM?

Query Response:
ERRM <error# >, <error message>;
ERRM 208, "GET iGNORED"

Discussion:

This query retums the error code and text that is
displayed in the front panel window. The query returns
error information matching the last SRQ that was
polled with RQS ON, or the oldest error in the error
gueue if RQS was OFF ERR 0 (Nothing to Report)
is returned if there are no errors in the error queue.

PFG 5105/5505 Instruction Manual
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FM (Frequency Modulation)

Command Type:
Setting or Query

Setting Syrtax:
FM ON|OFF

Query Syntax:
FM?

Examples:
FM ON
FM OFF

Query Response:
FM ON;
FM CFF,

Discussion:

The on argument causes the instrument to use the
signal applied to the VCO/FM IN connector to modu-
tate the frequency of the main cutput signal. The
polarity of the externai input signal determines the
direction in which the output will deviate in frequency:
a positive-going input signal increases output signal
frequency. The amplitude of the external input signal
determines the percemt of frequency change in the
main output signal.

The off argument terminates frequency modulation.

The query returns the status of the FM command.
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FREQUENCY

Command Type:
Setting or query

Setting Syntax:
FREQuency <freq>1 <units>]

Examples:
FREQ 80
FREQ 11.99:MHZ
FREQ 11.99:kHz
FREQ t1E6
FREQ 60E2:HZ

(Guery Syntax:
FREQ?

Query Response:;
FREQ <freq=>;
FREQ 11.99E3;

Discussion:

This command sets the output frequency o the value
specified by the argument. The programmed value is
rounded 1o the nearest increment of the frequency
generator.

The default unit of measure is Hz; choices are Hz,
kHz, MHz.

The power-on setting is FREQ 1 kHz

Frequency can be specified to 4 digits in normal
mode; 5 digits in synthesizer mode.

The query returns the current frequency setting in
Hz.

Rppet & 0024, fo (2 i)

FRQLCK (Frequency Lock)

Command Type:
Setting or guery

Setting Symtax:
FRQLck ON -
FRQLck OFF

Examples:
FRQL ON
FRQLCK QFF

Query Syntax:
FRQLck?

Query Response: (one of the following)
FRQL ON;
FRQL OFF;

Discussion:

With FRQL ON, internal circuitry and software improve
the generator's frequency accuracy. For operation to
frequency accuracy (listed under Electrical Specifica-
tions) FRQL must be on.

The power-on setting is FRQL ON.
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FRQSTART (Frequency Start)

Command Type:

Setting or query
Setting Syntax:

FRQSTART <freq>[:<units>]
Examples:

FRQSTART 59.99
FRQSTART 9.9%:MHZ

Query Syntax:
FRQSTART?

Query Response:
FRQSTART <freq>;
FRQSTART 1.0E+86;

Discussion:

This command sets the frequency at which a sweep
will begin. Start frequency must be greater than stop
frequency. Resolution Is 4 digits; default unit of meas-
ure is Hz.

The power-on setting is FRQSTART 1 Hz.

Units of measure can be Mz, kHz, or MHz.

| 1 FRQSTART and FRQSTOP are not checked for llegal

setting and are not updated until SWEEP ON is sent.

PFGE 5105/5505 Instruction Manual
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FRQSTOP (Frequency Stop)

Command Type:
Setting or query

Setting Syntax:
FRQSTOP <freq> [:<units>]

Examples:
FRQSTOP 4700
FRQSTOP 11:MHZ
FRQSTOP 1E86

Query Syntax:
FRQSTOPR?

Query Response:
FRQSTOP «<freq>;
FRQSTOP 1.0E+6;

Discussion:
This command sets the frequency at which a sweep

wili end. Start frequency must be greater than stop
frequency. :

The resolution is 4 digits; the default unit of measure
is HMz. Units of measure can be Hz, kHz, or MHz.

The power-on setting is FRQSTOP 1200 Hz.
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FUNCTION

Command Type:
Setting or query

Selting Syniax:
FUNCtion SINE
FUNCtion 8QUare
FUNCtion TRiAngte
FUNCtion DC
FUNCtion SPULSE
FUNCtion DPULSE

Examples:
FUNC SINE
FUNCT SQUARE
FUNCTION DC
FUNCT TRIANG
FUNC SPULSE
FUNC DPULSE

Query Symtax:
FUNC?

Query Response (one of the following):
FUNC SINE:
FUNC SQUARE;
FUNC TRIANGLE;
FUNC DC;
"FUNC SPULSE;
FUNC DPULSE;

Discussion:

This command selects the type of waveform for
output. FUNC SINE is the power-on setting.

When any of the standard waveform commands
{SINE, 8QU, TRIA, SPULSE, DPULSE! is sent, the
level of the output is the current amplitude level. The
DC tevel is set by the DC function.

-3-14

HELP?

Command Type:
Query

Query Syntax:
HELP?

Query Response:
<a string containing all PFG 5105/6505 commands > ;

Discussion:

The HELP query command returns a string that is a
list of all PFG 5105/5505 commands. The string
consists of the following:

HELP AM, AMPL, DC, DCYCLE, DELAY, DISF DT,
ERR, ERBM, EVENT, FM, FREQ, FRQL, FRQSTART,
FRQSTOP. FUNC, HELP, D, INIT, MODE, NBUR,
QFFS, OUT, PERIOD, PRELEVEL, RATE, REC,
RNGLCK, RQS, SEND, SET, SINE, SQU, STOR,
SWEEFR, TEST, TRIA, TRIG, USER, WIDTH,;
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ID? (Identify)

" Command Type:
Query

Query Syntax;
ID?

Query Response:
ID TEK/<model number>,<Tek Codes and Format
version >, <firrmware version >, <options, if instalied >

Guery Response Exampie:
TEK/PFG5105,V81.1,F1.0,0PT02;

Discussion:

The ID? query command returns identification infor-
mation about the instrument. If the instrument has
nc options, option information Is omitted.

PFG 5105/5505 Instruction Manual
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INIT (Initialize)

Command Type:
Setting

Setting Symtax;
INIT

Discussion:

The INIT command restores all front panel settings
to the power-on states, except stored settings.
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MODE

Command Type:

Setiing or query
Setting Syntax:

MODE CONT MODE TRIG

MODE BURST MODE GATE MODE SYNT
Examples:

MODE CONT MODE TRIG

MODE BURST . MODE GATE MODE SYNT
Query Syntax:

MODE?
Query Response {one of the following):

MODE CONT; MOQDE TRIG;

MODE BURST; MODE GATE; MODE SYNT;
Discussion:

This command sets the trigger mode to the mode
specified by the argument.

CONT Sets the PFG 5105/5505 to generate a
continuous output signal. Trigger events
are ignored. CONT is the power-on setting.

TRIG Sets the PFG 5105/5505 to the triggered

o ©output mode. One cycle of the output
signal is generated for each trigger event.
Trigger sources include an external trig-
ger, internal trigger, manual trigger, or
Group Execute Trigger <GET > over the
GPIB. See also the TRIG and DT command
descriptions. '

Sets the PFG 5105/5505 to the burst mode.
When a trigger occurs, the instrument pro-
duces a burst of the programmed output
signal; the number of cycles is determined
by the N BURST parameter Al trigger
sources apply.

GATE Sets the PFG 5105/5505 to the gated mode.
Output is generated while the MAN key is
pressed or the trigger/gate input is enabled.
If the gate signal on the trigger input is
removed in the middie of a cycle, the cycle
is completed. < GET> toggles the gate
on or off when DT is set to GATE.

BURST

SYNT This mode is available only on an Cption
02 instrument. It sets the PFG 5105/5505
to the synthesizer mode. if this mode is
selected and the instrument does not have
the option installed, an execution error is

reported.

3-186

NBURST (Number of Burst Cycles)

Command Type:
Setting or query

Setting Syntax:
NBURST <# cycles>

Exampies:
NBURST 9999
NBURST 10

Query Syntax:
NBURST?

Query Response:
NBURST <# cycles>;

Discussion:

This command sets the number of cycles that will
De output in burst mode. The argument must be a
whole number. The power-on setting is 2 cycles; the
range is 1 to 9998
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OFFSET

Command Type:
Setting or qusry

Setting Syntax:
OFFSet <volts>

Examples:
OFFS 5
OFFSET 0.1

Guery Syntax:
OFFS?

Guery Response:
QFFS <volts>;
OFFS 0.1;

Discussion:

This command sets the offset voltage of the output
signal to the value specified by the argument. The
argument is specified in volts. The gbsolute peak
amplitude plus offset is limited to a maximum that is
dependent on the signal amplitude range, as follows:;

Amplitude Peak Hesoiution
. Range Amplitude + into .
Absolute Offset 50 ohms
into 50 ohms
1V -889V 4.99 V 10 mv
01V -0899V 0.499 V 1 mVy
001V -0099 V 0.049 V 1 mv

This formula describes the reiationship betwsen amp-
litude and offset:
Absolute

Dspld Amp. + Displayed = peak amplitude + offset
2 Offset into 50 ohms, for range

The power-on setting is 0 V (offset is disabled). An
OFFS query returns the programmed offset vaiue in
volts., -
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OUTPUT

Command Type:
Setting or query

Setting Syntax:
OUTput ON

OUTput OFF
OUTput FLOAT

Examples:
QUT ON
QUTP FLOAT
QUTPUT OFF

Guery Syntax:
QUTput?
Query Response (one of the following):
QUT ON;
QUT OFF;
OUT FLOAT;

Discussion:

The OQUTPUT command controls the PFG 5105/5505
output signal at the main OUTPUT connector.

ON Connects the PFG 5105/5505 output signal
to the main OQUTPUT connecior.

~ Disconnects the PFG 5105/5505 output
signal from the main QUTPUT connector

and terminates I into a high (floating)
impedance.

OFF Disconnects the PFG B105/5505 output sig-
nal from the main QUTPUT connector.
Qutput is terminated into 50 ohms.

The power-on setting is QUTPUT OFF

FLOAT

3-17



Programming

PERIOD

Command Type:
Setting or query

Setting Syntax:
PERIOD < period > [: < units >

Examples:
PERIOD 10
PERIOD 5:MS
PERIOD 5E-3

Query Syntax:
PERIOD?

Query Response {one of the foliowing):
PERIOD <period >;
PERIOD 10;
PERIOD S5E-3;

Biscussion:
The PERIOD command sets the period of the output
waveform. It also affects the FREQuency parameter.

(Changing the PERIOD parameter will change the
FREQuency parameter) The power-on setting is 1 ms.

Units can be S, mS, uS.

- With synthesizer card installed, PERIOD is oniy 3 1/2

digits resoiution rather than the usual 4 1/2 digits.
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PRELEVEL

Command Type:
Setting or query

Setting Syntax:
PRELEVEL TTL
PRELEVEL CMOS
PRELEVEL ECL

Examples:
PRELEVEL TTL
PRELEVEL CMOS
PRELEVEL ECL

Discussion:

This command selects predefined output levels as
specified by the argument.

TTL CViodV
CMOS O Vio 409V
ECL -08Vio-~t8Y

When this command is sent the amplitude and offset
are set to meet indicated levels, Amplitude and offset
can then be changed.
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RATE

Command Type:
Setting or query

Setting Syntax:
RATE <rate>[: < units>]

Examples:
RATE 999.9
RATE 100:NS

Query Syntax:
RATE?
Query Response:
RATE <rate>;
RATE 10E-6:5;
Discussion:
This command sets the internal trigger interval. The
power-on sefting is 10 microseconds; the power-on

units of measure is seconds. Units can be specified
in 8, mS, us.

The rate generator is used for internal trigger and
sweep rate.
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RECALL

Command Type:
Operational

Syntax:
RECall <num>

Examples:
REC 3
RECALL 8

Discussion:

This command changes the PFG 5105/5505 settings
to those stored in the settings buffer specified in the
argument, except for the following settings which are
not stored in settings buffers and therefore remain
unchanged:

RQS

USER

Increment Size

SPCL function 220~ Display intensity/backiight
SPCL function 240—GPIB address

SPCL function 241--GPIB message terminator

The argument range is 0 to 99. Buffer 0 is a read-cniy
buffer that contains the power-on settings. {All other
settings buffers contain the power-on settings ungil
they are changed by the user)
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RNGLCK (Range Lock)

Command Type:
Setting or query

Setting Syntax:
RNGLCK ON
RNGLCK OFF

Exampies;
RNGLCK ON
RNGLCK OFF

Query Syntax:
RNGLCK?

Query Response {one of the following):
RNGLCK ON;
RNGLCK OFF;

Discussion:

The on argument turns on the range lock function
This function limits the generator's frequency output
range to the limits of the frequency range currently
in use (determined by FREQ setting}).

When RNGLCK is set on, the frequency change is
locked and the output frequency Is set to its lowest
value. Changing the frequency parameter will not
affect the range or output frequency. When BNGLCK
is set on, the maximum ailowable sweep range is
altowed using an externai sweep.

The power-on setting is RNGLCK OFF

For more information, see the discussion of Range
lLock in the Operating Instructions section.
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RQS (Request for Service)

Commnand Type:
Setting or query

Setting Syntax:
RQS ON
RGS QFF

Examples:

RGS ON
RQS OFF

Query Syntax:
RQS?

Query Response (one of the following):
RQS ON;
RQS OFF;

Discussion:

The RQS command controls the PFG 5105/5508
service request operation. Valid argumenis ars:

ON Allows the PFG 5105/5505 to generate an
SRQ to report an event or arror,
OFF Prevents the PFG 5108/5505 from generat-

ing an SRQ to report an event or error.

An RQS query returns- the current reguest-for-service
status. The ERR query can be used while RGS is off
to determine if any SRQ conditions have occurred.
See Status and Error Reporting in this section for
more information.

The power-on setting is RQS ON.
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SEND

' Command Type:
Query

Guery Syntax:
SEND? < bufnum>[, < bufnum>1i...
SEND? ALL

Examples:
SEND? 3,5
SEND? 80
SEND? ALL

Query Response:
STOR < bufnum >: < binblk > [, < bufnum >: < binblk > 1...;
or
STOR ALL: <binblk> ... <binblk>; (89 settings)
Discussion:

in response to this command, the PFG 5105/5505
transmits over the GPIB, the contents of the stored
settings buffer(s} identified in the argument. Argument
range is 1 to 99. The settings data is sent in binary
biock format,

PFG 5105/85805 Instruction Manual
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SET?

Command Type:
Query

Query Syntax:
SET?

Query Response Example:

FREQ 1.0E+3; AMPL 5.0; OFFS 0; DC (; RATE
10.0E-6:S; NBUR 2; FRQSTART 1.0; FHQSTOP
1.2E+3; SWEEP OFF; FUNC SINE;, MODE CONT;
TRIG MANUAL; AM OFF; FM OFF; OUT OFF; FRQL
ON; BNGLCK OFF; DT OFF; RQS ON; USER QFF;
DELAY 100E-8; BCYCLE 0, PRELEVEL ECL,; DISP
FREQUENCY; WIDTH 0.04E-6;

Discussion:

This command returns the status of all instrument
settings that can be set and that respond to a guery
command with the following exception:

stored front panel settings
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STORE

Command Type:
Operational

Syntax:
STORe <num>[.<binblk>{, <num>:< binblk>]j...
STORe ALL: <binblk>... < binbik >

Discussion:

The current seftings of the instrument are saved in
the settings buffer specified by the argument <num>.
If the optional <binblk> argument is included, the
data stored in the specified settings buffer is the data
in the argument; if the < binblk> argument is omitted,
the data stored in the settings buffer is the current
front panel seftings data. Multiple arguments are
aliowed if connected by a comma.

The following settings are not stored by the STORE
command:

RQS

LUSER

Increment Size

SPCL function 220 - Display intensity/backlight

SPCL function 240~ GFIB address

SPCL function 241 —GPIB message terminator

The STORE ALL command stores each binary block
settings packet received over the GPIB in a settings
buffer. The first binary biock packet is stored in

settings buffer 1, the second packet in settings buffer
2, and so on to 99. All buffers must be present.

if a binary block packet is longer or shorter than
required, the instrument reports an execution error
if a binary block packet has a bad checksum byte,
the instrument reports an execution error. if one
packet in the argument is in error, then an error is
generated and that packet and all succeeding packets
are discarded; ail packets up to the discarded packet
are stored. The error number returned reflects the
number of the bad packet.

Settings buffer 0 is a read-only buffer that contains
the power-on settings. This buffer cannot be stored
into.
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SWEEP

Command Type:
Operational or query

Syntax:
SWEEP ON
SWEEP OFF

Query Syntax:
SWEEP?

Query Response (one of the following):
SWEEP ON;
SWEEP OFF;

Discussion:

This command sets the sweep to the shape specified
by the argument.

ON Enables the sweep operation.
OFF Disables the sweep operation.
The power-on setling is SWEEP OFF

The FRQSTART and FRQSTOP parameters are not
checked or executed untii SWEEP ON is sent..
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TEST?

: Command Type:

Query

Query Syntax:
TEST?

Query Response:
TEST <num>:

Discussion:

This command causes the instrument to execute
internal checkout routines. A code in the response
indicates the test results. if the instrument successfully
passes the test, the code number is 0; a failure is
defined by the error code number returmed, as follows:

0 - No error Vdetected.
1 - An error was detected,

During the test, output is turned off and the GPIB
port remains active; output is resumed following test
compietion.
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TRIG

Command Type:
Setting or guery

Setting Symtax:
TRIG INT
TRIG EXT
TRIG MANual

Examples:
TRIG INT
TRIG EXT
TRIG MAN

Query Syntax:
TRIG?

Query Response (one of the following):
TRIG IN;
TRIG EXT,;
TRIG MAN;

Discussion:

This command selects the trigger source as specified
by the argument.

INT Selects an internal trigger. This trigger can
not be used in arbitrary and sweep modes.

 EXT  Selects an external trigger. The source is

the signal applied to the TRIG IN connector,

MAN Selects the manual trigger source. Pressing
the MAN button generates a trigger.

The query returns the current trigger source selection,

The power-on setting is TRIG MAN.
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USEREQ

Command Type:
Setting or query

Setting Syntax:
USEReg ON
USEReq OFF

Examples:
USEREQ ON
USER QOFF

Query Syntax:
USER?

Query Response (one of the following):
USER ON,;
USER OFF;

Discussion:

The USER command enables the PFG 5105/5505 to
assert SRQ when the user presses the front panel
INST 1D key. This provides a means of communication
between the user and the controller through the
PFG 5105/8505 for coordination of PFG 5105/5505
operations. Valid arguments are:

ON If RQS is ON, the PFG 5105/55805 asserts
SRQ when the user presses the INST D
key. SRQ remains asserted until the status
is read by a serial poll, or until a Device
Clear (DCL) is performed by the controler.
The USER SRQ is indicated by a status
byte of 67 or 83, and an eror query
response of 403. if RQS is OFF, the avent
can be detected via the ERR query.

OFF Disables the USEREQ function. SRQ asser-
tion is disabled and no errors will be
reported.

A USER query returns the current status. The power-
on setting is USER OFF
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- WIDTH

Command Type:
Setting

Setting Syntax:
WIDTH <width> [: <units >]

Examples:
WIDTH 40:ns
WIDTH 90:ms
WIDTH 0.04E-6

Query Syntax:
WIDTH?

Query Response {one of the following):
WID < width);
WID 0.04E-6;

Discussion:

Sets the width of the output pulses. f the units
parameter is omitted, then the defauit unit is seconds.
The range of the width time argument is 40 ns to
99.9 ms. See Figure 3-2.

Width
™ Time ™
Single - .
Pulse :
Mode i
|
i
width, | Width |
Double 'f'lmcsi Time
Pilse ‘
Mode
Delay Detay
Start T Time T Time
Time of
Transfer
|I—— Period or 1/Frequency

Fig. 3-2. Pulse and Width Reiationships.
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MESSAGES AND COMMUNCIATION PROTOCOL

Command Separator

A message consists of one command or a series of
commands, followed by a message terminator. Com-
mands in multiple command messages must be sep-
arated by semicolons. A semicclon at the end of a
message is optional. For example, each line below
is a message. '

INIT
TEST?;INIT;RQS ONUSER OFFID?;SET?
TEST?,

Address and Message Terminator
Selection

Messages may be terminated with EQI or the ASCH
line feed (LF) character, Some controllers assert ECI
concurrently with the last data byte; others use only
the LF character as a terminator. The instrument can
be set to accept either terminator. With EOI only
selected as the terminator, the instrument interprets
a data byte received with EOIl asserted, as the end
of the input message; it also asserts EQ! concurrently
with the last byte of the output messages. With the

LF/EQI setting; the Instrument interprets the LF char--

acter without EQI asserted (or any data byte received
with ECI asserted) as the end of an input message;
it transmits carriage return (CR) followed by line feed
{the LF with EQ! asserted} to terminate output mas-
sages.

NOTE

Do not use LF mode when transmitting or
receiving Binary Block data. See SEND?, STOR.

The PFG 5105/5505 is shipped from the factory with
a GPIB address of 8; the terminator is LF with ECL

Both the GPIB primary address and the message
terminator are selected using front panel keys. These
selections are stored in non-voiatile RAM. The follow-
ing steps outline the selection process:

1. Press the INST ID key. The current GPIB address
and terminator are indicated in the display window
{while the key is pressed).

2. 7o change the GPIB address, press the SPCL key;
press keypad numbers 240; press ENTER.

Press the keypad numbers for the new GPIB
address; press ENTER. The new address should
be shown in the display window.

PFG 5105/5505 Instruction Manual

The legal values are 0 to 31. Using address 31
disconnects the PFG 5105/5505 from bus com-
munication.

3. To change the terminator selection, press the SPCL
key, press keypad numbers 241; press ENTER;
press the INCREMENT up- or down-arrow key to
change the terminator selection. The new ter-
minator salection should be Indicated in the display
window.

Formatting a Message

Commands sent to TM 5000 instruments must have
the proper format {(syntax) to be understood; however,
this format is flexibie in that many variaticns are
acceptable. The following describes the format and
the acceptable variations.

The instruments expect all commands 10 be encoded
in ASCH, with either upper or lower case ASCH
characters acceptable, All data output is in upper
case (see Fig. 3-3). As previously discussed, a com-
mand consists of a header, followed if necessary, by
arguments. A command with arguments must have

- @ header delimiter, which is the space character (SP)

between the header and the argument. The space
character (SP), carriage return (CR), and line feed
{LF) are shown as subscript in the foliowing examples.

RQSspON

If extra formatting characters SP CR, and LF (the LF
cannot be used for format in the LF/ECI terminator
mode) are added between the header delimiter and
the argument, those characters are ignored by the
instrument.

Example 1: RQSspON;

Example 2: RQSsp gpON;

Example 3: RQSse or LF
sp sPON.

in general, these formatting characters are ignored
after any delimiter and at the beginning and end of
a message. For example:

spRQSsPONCR LF
spUSERspOFF

in the command list, some headers and arguments
are listed in two forms, a full-length version and an
abbreviated version. The instrument accepts any
header or argument containing at least the characters
listed in the short form; any characters added to the
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ASCIl & GPIB CODE CHART

B7 0 0 0 0 1 1 1 1
BS gs| = 0 ¢ 0 4 LI 1 C 9 041 1o L
8ITS NUMBERS
B4 B3 B2 Bt CONTROL SYMBOLS UPPER CASE LOWER CASE
[»] 20 40 o160 6] 100 Q| 120 16 {140 o 180 18
0 o o of NUL DLE SP 0 @ P 1 p
s} [s 1] AH B 32130 48 | 40 84 | B0 80 { 680 88 | 7O 112
1 GTL [ 2% LLO T 41 1 6% 171 131 1] 2% 17 1 141 1 161 17
000 1| SOH DC1 ! 1 q
b 1 :1% 17 1 21 33 3 481 41 85 | 51 E e -3 g7 I 7 113
2 22 42 2682 18) 102 2| 122 18 1 142 2| 182 18
0 01 0f STX DC2 " 2 B R b
2 212 18 | 22 34 132 501 42 68 | 82 82 1 62 Q8 | 72 114
3 23 43 3163 ig) 103 a| 123 i | 143 31 183 18
0 01 1| ETX DC3 # 3 C S c s
3 313 ig 123 35 1 33 51§ 43 67| 53 83§ 63 85 | 73 318
A SDC |24 DCL | 44 4 ;| B4 20§ 104 4| 124 20 | i44 4 | 18a 20
01 0 0] EOT 3 4 D T d 1
14 201 24 36 | 34 521 44 88 | 54 84 1 64 100 | 74 118
5 PRC |25 PPL | 45 5§ 6% 21} 105 5| 125 21 1 3145 S| 188 21
6 1 0 1] ENQ NAK % 5 E U u
5|15 2t 125 37 1 38 531 45 85 | 58 85 | 6% 101 | 78 17
[ 26 45 g (66 22 § 106 g [ 126 22 1148 & [ 1668 22
0 11 0| ACK | SYN & 6 F Vv f
& & |18 22 |28 A 136 54 § 48 70 |56 86 |68 102 (76 18
7 27 47 7 |87 23 § 107 7 o2y 23 |47 7 | 167 23
c 11 1| BEL | ETB d 7 G w g w
7 7 |17 23 p27 39 |37 55 | 47 71 1857 &7 |67 W03 |77 118
16 GET |30 SPE PBC & |70 24 1110 8 1139 24 [150 8 170 24
100 0| BS ( 8 H X h X
8 8 |18 24 f28 40 | 38 56 | 48 72 158 38 |68 104 |78 120
11 CTCT 13 SP0 E51 g |71 . 25 1111 9.113% . 25 pi151 g j171 25
100 1 HT EM ) 9 1 Y i y
& 8 |ip 25 29 41 [ 38 57 { 49 73 159 88 1649 W0y T8 121
12 a2 52 0|72 26 1 112 10 {1382 28 {152 10 (172 26
1010 LF susB * : J 4 i
A 10 (1A 28 F2A 42 1 3A 58 | 4A T4 1 BA 8¢ I8A 1068 {1 TA 122
13 33 53 1173 27 | 113 11 (133 27 11523 11 73 27
101 1] VI ESC + ; K [ {
<] 11 {18 27 28 43 133 52 § 48 75 |SB a1 {88 167 [ 78 123
14 34 54 12 {74 28 § 114 12 | 134 28 {154 12 | 174 28
*
110 0] FF FS . < L \ 1 |
c i2 {1C 28 {2 44 00 860 § 40 e |50 gz 18C 108 | 7C 124
15 38 55 13 175 29 1 118 13 135 28 {158 13 | 175 25
110 1] CR GS . = M 1 m }
[»] 13 1D 29 {2D a5 13k 51 140 Tr | 5D 93 §sD 108 |70 125
16 36 56 14 |76 30 % H18 14 | 136 30 {1568 14 | 178 30
1110} SO RS . > N ~ n ~
E 14 [1E 30 {28 45 | 3E 52 | 48 78 |5E 94 IBE 110 | 7E 128
17 ay 57 s |77 UNL | 117 51137 UNT 11587 15 1177 DEL
11 1 1 sl us / ? O {RUBOUT)
F 15 |[1F 31 j2F 47 18F 53 { 4F T OBF T 95 [BF 111 | 7F 127
ADDRESSED UNIVERSAL LISTEN TALK SECONDARY ADDRESSES
COMMANDS COMMANDS ADDRESSES ADDRESSES OR COMMANDS
(PPE) (PPD)
*|
t on some keyboards or systems
KEY
octal | 25 PP GPIB code ¥
Tektronpe
NAK ASCI character COMMTTED TO EXCELENCE
hex | 15 21} decimal REF: ANSI §TD X3, 4-1877

IEEE STD 488.1-1987
ISO STD B46-1973

TEKTRONIX STD 062-5435-00 4 SEP
COPYRIGHT © 1879, 1880 TEKTRONIX, ENC ALL FIGHTS RESERVED.

Fig. 3-3. ASCIl and IEEE (GPIB) Code Chart.
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abbreviated version must be those given in the full-
1 length version. For documentation of programs, the
* user may add alpha characters to the full-length
version. Alpha characters may also be added to a
query header, provided the question mark is at the
end.

USER?
USERE?
USEREQ?
Multiple arguments are separated by a comma.
2,3
2,8P3

NOTE

In the last example, the space /s treated as a
format character because it follows the comma
fthe argument delimiter).

Number Formais

The instrument accepts the following kinds of numbers
for any of the numeric arguments.

NR1 Signed or unsigned integers {including +90

and -0). Unsigned integers are interpreted
- as DOSitiVeJ L - . . . .
Examples: +1, 2, -1, —10.

NR2 Signed or unsigned decimal numbers. Un-
signed decimai numbers are interpreted as
positive.

Examples: -3.2, +5.0, 1.2
NR3 Floating point numbers expressed in scien-

tific notation,
Examples: +1.0E-2, 1.0E2, 1.E-2, 0.01E+0

Link arguments can be used in place of
scientific notation.
Examples: +10:MHZ, -25V, 2:KHZ.

Rounding of Numeric Arguments

The instrument rounds numeric arguments to the
nearest unit of resolution and then checks for out-of-
range conditions.
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Message Protocol

Upon receipt by the instrument, a message is stored
in the Input Buffer, then processed, and executed.
Processing a message consists of decoding com-
mands, detecting delimiters, and checking syntax. For
setting commands, the instrument then stores the
indicated changes in the Pending Settings Buffer. If
an error is detected during processing, the instrument
asserts SRQ, ignores the remainder of the message,
and resets the Pending Settings Buffer. Resetting the
Pending Settings Buffer avoids undesirable states thas
could occur if some setting commands are executed
while others in the same message are nct.

Executing a message consists of performing the
actions specified by its command(s). For setting
commands, this involves updating the instrument set-
tings and recording these updates in the Current
Settings Buffer. The setfing commands are executed
in groups —that is, a series of sefting commands is
processed and recorded in the Pending Settings Buffer
before execution takes place. This allows the user to
specify a new instrument state without having to
consider whether a particular sequence would be
valid. Normally, executicn of the settings occurs when
the instrument processes the message ierminator,
query-cutput command, or an operational command
in a message. The normal execution of settings is
modified by the Device Trigger (DT) setting command.
When the instrument processes a query-output com-
mand In a message, it executes any preceding sefting
commands to update the state of the instrument. it
then executes the query-output command by retrieving
the appropriate information and putting it in the Cutput
Buffer. Processing and execution then continue for
the remainder of the message. The data are sent o
the controlter when the instrument is made a taiker

When the instrument processes an operaticnal com-
mand in a message, it executes any preceding
setting commands before executing the operational
command.
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Multiple Messages

The Input Buffer has finite capacity and thus a single
message may be long enough to fili it. In this case,
a portion of the message is processed before the
instrument accepts additional input. During command
processing, the instrurment holds off additional data
(by asserting NRFD) until space Is avallable in the
buffer. When space is available, the instrument can
accept a second message before the first has been
processed. However, it holds off additional messages
with NRFD until it completes processing the first.

After the instrument executes a query-output corme
mand 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 executing
the new message. This prevents the coniroller from
getting unwanted data from old messages.

One other siuation may cause the instrument 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
executing 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
input Buffer is full and it is hoiding off the rest of the
controller's message with NRFD, the system is hung
up with the controller and instrument waiting for each
other. When the instrument detects this condition, it
generates an error, asserts SRQ and deietes the data
in the Output Buffer. This action allows the controller
to transmit the rest of the message, and informs the
controller that the message was executed and that
the output was deleted.

A T™M 5000 instrument can be made a talker without
having received a message that specifies the output.
In this case, an acquisition instrument (& counter or
a multimeter) returns a measurement if one is ready.
if no measurement is ready, it returns a single byte
message with all bits equal to 1 {with message
terminator). Non-acquisition T™M 5000 instruments will
return only this message.
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Instrument Response to IEEE-488
Interface Messages

interface messages and the effects of those messages
on the instrument interface functions are defined in
|EEE Standard 488.1-1987. Abbreviations from the
standard are used in this discussion, which describes
the effects of interface messages con insfrument opera-
tion. Where appropriate, the GPIB code is listed, in
decimal.

UNL - Unlisten (63 with ATN}))

UNT—Untalk (85 with ATN)

When the UNL command is received, the instrument
listener function goes to its idle state (unaddressed).
In the idle state, the instrument will not accept
instrument commands frem the IEEE-488 bus.

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

The addressed indicator is off when both the ialker
and listener functions are idle. i the instrument is
gither talk-addressed or listen-addressad, the indicator
is on.

IFC — Interface Clear (Bus pin 9)
This uniline message has the same effect as both .
the UNT and UNL messages. The front panel AD-
DRESSED indicator is off.

DCL —~Device Clear {20 with ATN)

The Device Clear message reinitializes communication
between the Instrument and contrcller. In response
to DCL, the instrument clears any input and output
messages and any unexecuted settings in the Pending
Settings Buffer. 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 s received, SRQ is unasserted.

SDC - Seiected Device Clear (4 with ATN)

This message performs the same function as DCL;
however, only instruments that are listen-addressed
respond to SDC.

GET—Group Execute Trigger (8 with ATN)

The instrument responds to <GET> only if it is
listen-addressed and the instrument device trigger
function has been enabled by the Device Trigger

"command (DT). The <GET> message is ignored

and an SRQ generated if the DT function is disabled
{7 OFF), the instrument is in the local state, or if
a message is being processed when <GET> is

received. '
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SPE - Serial Poll Enable (24 with ATN)

The SPE message enables the instrument to supply
output serial poll status bytes when it is talk
addressed.

SPD —Serial Poil Disable (25 with ATN)

The SPD message switches the instrument back to
its normal operation of sending the data from the
Qutput Buffer.

MLA—My Listen Address (Address + 32)

MTA —~My Talk Address (Address + 64)

The primary listen and talk addresses are established
by the instrument [EEE-488 bus address (set by
front-panet key sequence). The current setting of the
bus address ID displayed on the front panel when
the INST ID key is pressed. When the instrument is
addressed to talk or listen, the fromt panel AD-
DRESSED indicator is lighted.

LLO—Local Lockout (17 with ATN)

In response to LLO, the instrument changes to a
lockout state—from LOCS to LWLS or from REMS to
RWLS,

REN-—Remote Enable (GPIB pin 17)
If REN is true, the instrument may change to a remote
state (from LOCS to REMS if the internal message

return-to-local (it} is faise, or from LWLS to RWLS)

when its listen address is received. REN faise causes
a transition from any state to LOCS; the instrument
stays in LOCS as long as REN Is false.

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

GTL—Go To Local (1 with ATN)

Only instruments that are listen-addressed respond
to GTL by changing to a local state. Remote-to-local
transitions caused by GTL do not affect the execution
of the message being processed when GTL was
received.

Remote-Local Operation

The preceding discussion of Interface messages des-
cribes the state transitions caused by GTL and REN.
Most front panel controis cause a transition from
REMS to LOCS by asserting a message called return-
to-local (i}, This transition may occur during message
execution; but, in contrast to GTL and REN transitions,
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a fransition initiated by ril does affect message ex-
ecution. In this case, the instrument generates an
error if there are any unexecuted setting or operational
commands. Front panel controls that change only the
dispiay (such as INST D) do not affect the remote-
local states—only front panel controis that change
settings assert ril. The rtl message remains asserted
while multiple keystroke settings are entered, and it
is unasserted after the execution of the settings. Since
it prevents transition to REMS, the instrument unas-
serts ril if & multiple key sequence is not compieted
in a reasonable length of time {(approximately 5 to
10 seconds).

The instrument maintains a record of its settings in
the Current Settings Buffer and new settings from the
front panet or the controller update these recorded
settings. In addition, the front panel is updated tc
reflect setting changes causes by commands. Instry-
ment settings are unaffected by transitions among the
four remote-iocal states. The REMOTE indicator is
fighted when the instrument is in REMS or RWLS.

Locai State (LOCS)

in LOCS, instrument settings are controlled by the
operator via front panel keys. When in LOCS, only

. bus commands that do not change instrument settings

are executed (query-output commands.}) All other bus
commands (setting and operational) generate an
error since those functions are under front panel
control.

Local Without Lockout State (LWLS)

The instrument operates the same as it does in LOCS,
except that rtl will not inhibit a transition to remote.

Remote State (REMS)

In this state, the instrument executes all instrument
commands. For commands having associated front
panel indicators, the front panel is updated when the
commands are executed.

Remote With Lockout State (RWLS)

Instrument operation is similar to REMS operation
except that the rti message is ignored. (The front
panel is locked out)
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STATUS AND ERROR REPORTING

Through the Service Request function (defined in the
[EEE-488.1 Standard), the instrument may alert the
controller that it requires service. This service request
is also a means of indicating that an event (a change
in status or an error} has occurred. To service a
request, the controller performs a Serial Poll. In
response, the instrument returns a Status Byte (STB),
which indicates whether it was requesting service or
not. 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. 3-4.
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 limited information about
an eveni, the events are divided into classes; the
Status Byte reports the class. The classes of events
are defined as follows:

Command Error-indicates that the instrument has
received a command which it cannot understand or
implement under any circumstances. The command
will not affect the state of the instrument.

Execution Error—Indicates that the instrument has
received a command that is cannct execute. (This is
caused by out-of-range arguments or seftings that
condlict.)

internal Error—Iindicates that the instrument has de-
tected a hardware cendition or firmware problem that
prevents operation.

System Events-Events that are common 1o instru-
ments in a system (e.g., Power On, User Request,
etc.}.

if 0, STB indicated event clase
i 1, 5TH indicates device siatus

—— 1 if requesting service

1 indicates an abnormai event

1 ge pro o 18 busy

Define Events

Status Byte Mot
{Exampie) Busy | Busy
Power  lgi1loix|olojol 65 | 81
s . " : "
Data Bits Decimai

Fig. 3-4. Definition of STB Bits.
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Execution Warning —Indicates that the instrument is
operating, but that the user shouid be aware of !
potentlal problems.

Internal Warning —Indicates that the instrument has
detected a problem (e.g., out of caiibration). (The
instrument remains operational, but the problem
shouid be corrected.)

Device Status —Device dependent events. The instru-
ment can provide additional information about many
of the events, particularly the errors reported in the
Status Byte. After determining that the instrument
requested service (by examining the STB), the con-
troller may request the additional information by send-
ing an ERRCR query (ERR?). in response, the instru-
ment returns a code that defines the event. These
codes are described in Table 3-1. Note that some
errors are also shown in the fron! panel display
window. (Refer to Table 3-2 for a list of errors that
are reported only on the front panel display.)

If there is more than one event to be reported, the
instrument continues to assert SRQ untif it reports all
events. (SRQ “stacking” consists of reperting only
the latest event of each priority level.) Each event is
automatically cleared when it is reported via Serial
Foll. The Device Ciear (DCL) interface message may
be used to clear all events except Power-On.

Commands are provided to control the reporting of
some individual events and to disable all service
requests. For example, the User Request command
{USER} provides individual control over the reporting
of the user request event that occurs when the front
panel INST 1D key is pressed. The Request for Service
command (RQS) controls whether the instrument
repotis any events with SRQ.

RQS OFF inhibits all SRQ's. When RQS is OFF the
ERR query allows the controller to find out about
events without first performing a Serial Poll. With RQS
QFF, the controller may send the ERR guery at any
time and the instrument wilt return an event waiting
to be reported. The controller can ciear all events by
sending the ERR query until a ERR 0 code is returned,
or clear all events except Power-On through the DCL
interface message.

With RQS OFF the controller may perform a Serial
Foll, but the Status Byte contains only Device De-
pendent Status information, With RQS ON, the STB
contains the class of the event and a subsequent
error query returns additional information about the
previous event reported in the STB.
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Tabie 3-1
ERROR QUERY AND STATUS INFORMATION
(Bus Reportabie)

NOTHING TO REPORT

8TB byte = 128
Error Error Type/Message Priority Description
0 Nothing o report 15 Returned if nothing to report.

COMMAND ERRORS (100)

SRQ byte = 97 decimal or 113 decimal (busy bit set)

Error Error Type/Message Priority Description
101 Command neader error ) The keyword of a command is unknown or misspelied.
(Incorrect syntax.)
102 Header delimiter error 01 The delimiter between the header and the argument
is missing or the wrong character. (Incorrect syntax.)
103 Command argument error a1 The syntax of the argument is wrong. {incorrect
syntax.)
104 Argument delimiter error [ The delimiter between arguments is the wrong char-
acter. {Incorrect syntax.)
1G6 Missing argument 01 A command is missing cne of its arguments,
o 107 Invalid message unit delimiter - 01 - - The detimiter- between commands is missing or the
: wrong character.
108 Checksum error o A binary block argument’s calculated checksum does
not match the byte count sent with the argument,
109 Bytecount error 01 The number of byies in a binary block argument does
not match the byte count sent with the argument
{terminator is received before the number of bytes in
the byte count is received).
EXECUTION ERRORS (200)
SRQ byte 98 or 114 (Busy bit set)
Error Error Type/Message Priority Description
201 Command not executable in local 02 Command cannot be executed while the instrument
is under local control. This includes all of the com-
mands that control the settings of the instrument. It
does not inciude queries, rgs on, user on,
202 Settings lost due to rtl 02 The local button is pressed while a command is being
set or executed.
203 Qutput buffer full When the output buffer and input buffer are full, this
error is returned and the output buffer is purged.
204 Settings conflict 03 This error occurs if you try to execute a command

that conflicts with the current mode of operation,
Example: trying to run FM with sweep. This error
replaces the System mode error
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EXECUTION ERRORS (200} (cont)

Table 3-1 (cont)
ERROR QUERY AND STATUS INFORMATION
(Bus Reportahle)

Error Error Type/Message Priority Description

205 Argument out of range 03 This error is returned if & numerical argument is out
of the range of the instrument.

206 <GET> ignored 03 If GET {(group Execute Trigger) is sent and DT is off,
this error is returned.

250 AMPL QFST conflict 03 If the output voltage plus the offset voltage is greater
than 5 volts, this error will occur. The execution error
SRQ byte will be returned.

255 Bad set buffer 03 ff a stored buffer <1 >99 is accessed, this error is
returned. An execution error Is returned by a serial
poll.

261 Sweep operation error 03 If one of the sweep parameters is out of range or
cannot be executed, this error is returned. This is a
general error,

262 Synthesizer option not installed 03 This error will be retumed if the user tries 10 use the

‘ synthesizer mode when it is not installed. An execution
error is returned by a serial poll.

263 Pulse error 03 If one of the pulse parameters is out of range, this
o ' error is returned. o o . /
270 NBURST count out of range 03 if the number of cycles in a burst is out of range,

this error will be returned.

271 RATE out of range 03 if the RATE command is out of range, this error will
be returned.

273 Frequency out of range 03 If the frequency is set out of the range of the
instrument, this error will be returned.

274 Amplitude out of range 03 {f the amplitude is set greater than 9.9 V, this error
will be returned.

275 Offset out of range 03 If offset is set out of range, this error will be returned.

276 START out of range 3 Sweep start frequency out of range of the instrument.

277 STOP out of range 03 Sweep stop frequency out of range of the instrument.

280 DC out of range 03 This error will be returned if the dc is out of range.

281 Width out of range 03 This error will be returned if the width is set greater
than the period.
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Table 3-1 {cont)
ERROR QUERY AND STATUS INFORMATION
(Bus Reportable)

Error Error Type/Message Priority Description
282 Delay out of range 03 This error will be returned if the delay is set greater
than the period and the mode is set to continuous
or burst mode.
283 W+ 0D >08P 03 This error is returned if width + delay > 0.85 x
period (single or double puise).
284 P—-W + D) <= 40 ns 03 This error is returned if period > width + delay +
40 ns (single or double pulse).
285 D<= W 03 This error is returned if delay =width (double puise
only}.
286 D <= W + N 03 This error Is returned if delay =width+ NI (double
puise only).
Width Range D-W > NI
0.40 — 0.029 us 40 ns
0..100 -0.999 us 50 ns
1.00 — 9.99 us 200 ns
10.0 — 98.9 us 2.0 us
100 ~ 999 us .. .. ... .. 20 us
1.00 - 9.99 ms 200 us
10.0 - 99.9 ms 2.0 ms
290 Synt iliegal data 03 Frequency out of range of the synthesizer.
INTERNAL ERRORS (300)
SRQ byte 99 or 115 (busy bit set)
Error Error Type/Message Priority Description
340 Save RAM failure 05 it the checksurm of the Save RAM is bad, this error
‘ will be retumed.
350 Synthesizer out of iock 05 This error will be returned ¥ the synthesizér is not

locked. An internal error is returned by a serial poll.
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SYSTEM EVENTS (400)

Table 3-1 (cont)
ERROR QUERY AND STATUS INFORMATION
{Bus Reportable)

Error Error Type/Message  Priority STB Description

401 Power on 00 85 This will be returned if the instrument has just powered
on. This event cannot be masked.

402 Operation Complete 14 56 If the instrument has OPC set ON and a pending
operation has completed, this event code will be
returned. When the instrument is polled, the OPC
SRQ byte is returned (66 or 82 busy bit on]).

403 User Request 14 687 if USER ON is set and the front pane!l ID button is
pushed, SRQ is asserted and after the instrument is
polied, this event code will be returned. The SRQ
byte returned by the poll is 67 or 83 (busy bit on).

INTERNAL WARNINGS (600)

Error Error Type/Message Priority Description
850 Low battery condition 13 This error will be returned if the baflery gets low. An
. internal warning will be returned at power-on, after
the power-on SRQ byte is returned.

660 Output overload 13 If the output is in an overioad condition, this error

' ' ' ' ~ will be returned.

STORED BUFFER ERRORS (800)

Error Error Type/Message Priority ) Description

801 - 03 Returned i an error exists in a binary block packet

899 used to send binary block data to a stored settings
ouffer. The buffer number at which the error occurs
is equai to the error number minus 800.
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Table 3-2
FRONT PANEL ERROR CODES
{(Non-Bus Reportabie)

Error Description
010 Incorrect syntax

011 Increment step error
012 Increment limit

013 Decrement limit

014 INCR/DECR error

015 SPCL Function/Mode does not exist

016 Mode conflict

020 Not implemented

204 Settings conflict

205 Out of range

250 AMPL OFST conilict

255 llegal settings

261 Sweep operation error

262 Synthesizer not installed

271 AATE out of range

273  FREQ out of range

274 AMPL out of range

275 OFFSET out of range

. 280 . DCoutof.range............

281 Width out of range

282 Delay out of range

283 W+D>0.85 P

284 P-(W+D)< =40 ns

285 D< =W

286 D< =W-NI

290 Synt illegal data

302 System error

350 Synthesizer out of lock

850 Low battery

680 Cutput overload
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Sending Interface Control Messages

Interface messages and the effects of those messages
on the PFG 5105/5505 interface functions are defined
in IEEE Standard 488.1-1987. Abbreviations from that
standard are used in this description of the effects
on instrument operation.

Bus interface control messages are sent as low-level
commands through the use of WBYTE controller
commands. Higher level commands are also avaliable
for the user. For the foilowing commands, A is 32
pius the instrument's GPIB address, B is 84 plus the
address, and C is the instrument's GPIB address.

Listen (MLA) whyte atn(A}
Unlisten (UNL) whbyte atn(unl)
Talk (MTA) whyte atn(B)
Untalk whbyte atn{unt)
Untalk-Unlisten wbyte atn{unl,unt)

Device Clear {DCL) whbyte dcl

Selective Device
Clear(sDC) whbyte sdc{C)

Go To Local (GTL) whbyte gtli(C)

Remote with Lockout
(RWLS) whyte atn(A),

_ lo,atn{unt)
‘Local- Lockout (LLO)- - -whyte lo -

Group Execute
Trigger (GET) whyte get(C)

These commands are for the Tektronix 4041 controller
and may be representative for some other controliers.
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POWER-ON SEQUENCES AND
DEFAULT SETTINGS

Each time power is applied to the PFG 5105/5505,
the internal microprocessor performs a self-test diag-
nostic routine to check the instrument RAM and ROM
functionatity. if no RAM or ROM error is fourd, the
microprocessor performs further routines that check
the functionality of other instrument hardware.

if a RAM or ROM error is found, an error code will
be displayed on the front panel readout. In this error
state, the PFG 5105/5505 will not respond to input
from the front panel or the IEEE-488 bus interface.
internal errors detected after the HAM and ROM tests
have been completed successfully will be reported at
the front panel and over the |EEE-488 bus. In this
error state, the PFG 5105/5505 will respond to input
and will atfempt to operate despite the error. An error
code may be removed from the display be pressing
the front panel INST ID button, by starting a numeric
entry, by incrementing the selected parameter, by
oressing the CLEAR key, or by a transition into the
remote state (REMS).

When the self-test has been 6ompieted, the PEG
5105/5505 enters the local state (LOCS) and assumes
the following default settings:

The SRQ line on the GPIB is also asserted unless
the GPIB address is set to 31 (ignore GPIB com-
mands). If the instrument is polled by the controller,
the status byte returned will be 0100 0001 (65 decimal;
power-on SRQ).
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Table 3-3
POWER-ON DEFAULT SETTINGS

AM OFF
AMPLITUDE 5V
DC gV
DCYCLE 0
DELAY 0
DT QFF
FM OFF
FRQLCK ON
FRQSTART 1 Hz
FRQSTOP 1200 Hz
FREQUENCY 1 kHz
FUNCTION SINE
MODE CONT
NBURST 2
QFFSET ov
QUTPUT OFF
PERIOD 1 ms
RATE 10 us
RANGLCK OFF
RQS . ON
SWEEP QFF
TRIG MAN
USEREQ QFF
WIDTH 0.6 ms
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TALKER LISTENER PROGRAMS

The following sample programs allow a user 10 send any of the commands listed in the Functional Command
List and to receive the data generated.

Talker Listener Program For Tektronix 4041 Controliers

oo Rem PfG 3105/5505 TALKER/LISTENER

110 Rem PFG 5105/5505 PRIMARY ADDRESS 8
120 Init all

130 On srg then gosub srghd?

140 Enable srq

156 Dim respons$ to 300

180 Input prompt "ENTER MESSAGE(S): ":message$
170 Print #16:messaged

180 Rem input from device

180 Input #16:respons$

200 Print T"RESPONSE: 7;respons$

Z10 Goto 160

z20 Rem SERIAL POOL ROUTINE

230 Srghdl: poil sth,pri

240 Resume

Z50 End
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Quick Basic Talker Listener Program For Tektronix PEP 301 Controilers

i AT AR AR AR LT TR R RN R AR AR AR A T AR A AR A A A A R R A AR AT AR AR AR ALK AR AR AL LR ERLRAR

| OREXRERRESORRSASRESES DG 5105/5505 TALKER/LISTENER PROGRAM *er<sxxamewxsxxxeaxxx
. AR AR Rk A R e R R A AR AR AR AR AALTAE R AT RN L RARRXATR AR KT R FARTREIHR R AR AR el R ksl
' THIS PROGRAM REQUIRES THAT THE PFG 5105 ADDRESS TO BE SET

' T0 THE FACTORY DEFAULT OF 8

COMMON SHARED IBSTA%, IBERR%, IBCNT%

10§ = "TEKDEVL™

CALL IBFIND(IDE, B0%)
PFE% = 8

CALL IBPAD(BD%, PFGY)
ID§ = "GPIBO”

CALL IBFIND(IDS, GP¥%)
REMOTER = 1

CALL IBSRE(GP%, REMOTEX)
CLS

DCOVER:

BRINT TRk ra kst a R R kX AR R AR AR AR AR AR AR KR HR R AR FRF IR EXARERER IR EE XA REHERH R I K AR AR AT IR

pRE&T ek ok ek e e e ok ok e T vk ek R A PFG 5105/5505 TAE_KER LISTENER pROGRAM o e o R R e e e e e Aot
PRENT Mk AR AT A AT A AL AL RALX AR RRART TR ATAF KA EH * & ko Bk KK KRR gk kR A
PRINT “RETURN TO E£XIT: *

INPUT "ENTER MESSAGE(S)"™; WRTS

CALL IBWRT(BD%. WRT$}

GOSUB CHECKGPIB

IF WRT$ = 77 THEN GOTC TERMINATE

' ek FXkkk Rk ek kk INPE}'{ FROM DEVICE ERARTARBAXARRRLEATAR AR LS b rhamkdkkrs
REPLY$ = SPACE$({255)

CALL IBRD(BD%, REPLYS)

GOSUB CHECKGPIB

GOSUB  CHECKDM

PRINT : PRINT TINSTRUMENT REPLY ; REPLYS

PRINT : PRINT ™Returnmed status byte:™; SPRY,

PRINT : PRINT ERRM§

GOTO  DOOVER

EE s b s S L T e T EQRQR RGUTTNES FTFATALRALXARAL AR AL X RAL AR RN R R
i

CHECKDM:
ERRM$ = SPACE$(50)
CALL [IBRSP{BD¥%, GSPR%)
CALL IBWRT{BD%, "ERRM?")
CALL IBRD{BD¥%, ERRM$)
RETURN
CHECKGPIB:
IF IBSTA% »>= 0 AND BD% >= 0 AND IBSTA% < B&HAOOO AND IBERRY <> 6 THEN RETURKM
'no error to report
IF BD% < THEN PRINT “device not installed - use [BCONF then reboot”
IF 1BSTAY% 0 AND IBSTA% »>= &H4000 THEN PRINT “timeout”
IF IBERR% & THEN PRINT "timeout™
PRINT "gpib error ", IBERR%
IF IBERRY% ¢ THEN PRINT "DOS error device not installed”
[F  IBERRY 1 THEN PRINT "function regquires GPIB-PC to be CIC”
IF IBERR% Z THEN PRINT "no. listener on write function”
IF IBERRY% 3 THEN PRINT "GPIB-PC not addressed correctly”
IF  IBERRY 4 THEN PRINT "invalid argument to function call”
5
6
7

LRV =]

I¥ IBERR% THEN PRINT "GPIB-PC not system controller as required”

IF  IBERR% THEN PRINT "“I/0 operation aborted”

IF IBERRY THEN PRINT '"non-existent GPIB-PC board”

i IBERR% 10 THEN PRINT "I1/0 started bhefore previous operation completed”
IF  IBERRY 11l THEN PRINT "no capability for operation”

IF  IBERR% 12 THEN PRINT "file system error”

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

IF IBERR% 15 THEN PRINT "serial poll status byte Jlost”

If IBERR% 16 THEN PRINT 7SRG stuck inm on position”

INPUT  T[ENTER] 7O CONTINUE™; A3° i help$ then

RETURN

' ThkkEhkkAhLk * Fxx Bl d L d T{RMiNATE PROGRAM TEAEA A A AL A X AR AT R XX A AL ART TR Ahk
TERMINATE:

REMOTEY = ©

CALL IBSRE{GP%, REMCTEYX)

PRINT T"PROGRAM TERMINATED.™

END

Hono# # 0 o8 #H OB W OE Y H KN
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