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AFG 5101/AFG 5501

; Function Generators

» Fally Programmable irom

Frort Panel or GPIB
» Stapdard and Arbilrary

Waveform Generation from

1 nHz lo 12 MRz

= Two Non-Voiatila, Sefeciablo
BK Memaories for Wavefarm

Starage

» Non-Volalile Storage for pp
io 29 Franl Panel Selfings
10 mVio 8.99 V g-p inio

50 ohms

« §.2% Accuracy {0.905%
with Syrthesizer Option)

« Sing, Square, Triangle,
Ramp Up, Ramp Down,

Achritrary Waveforms, and DC
« [ inaar, Logarithmic, and
Arbitrary Sweep Capabililies
» Conveniant Creallon and
Maditication ot Waveforms
with WavaelWriter™ Software

ORDELRING \HFORWATION

AH 5101 Programmable
Arbitrary’ Functlon Generator
(plug-in)
Includes. Instrument manyal
{F0-6759-00); Retarance guide;
Instrument Interfaging guide
{07F0-6830-C0).
AFG 5501 Programmabie
Arbitrary/ Funclion Generator
[monelithicy
Includas: |nstrement manual
(070-6759-00%: Reference guide,
Inslrament interfacing guids
HHTO-6930-007.

OPTIDNS
Opt 02 - Adds a fraquency Tock

synthesizer

ACCESSORY
Service Manual - Cantact your
tocal Salés Representative.

$3.495

$4.125

The PFG 5105 combines ful-eatured Tunction
qencralion with pulse generation in one convenignt
package. Both the AFG and the PFG can store up to 99
complete front panel settings. This feature accelerates the
programming process for computer comrolled applica-
tinns and enhances banchiop capabitities.

Tektronix realizes the need lor monolithic products in
specific applicalians. The AFG 5501 and the PFG 5505
have been developed to meet these needs. Both products
come wilh a dedicated power housing and carrying
handle and g not require a TM mainframe,

The F& 5010 provides full GPIS programmatifity,
accuracy within 0.1 of reading 10 20 MHz, variabie
syrmelry, complementary aulput, and a hast of other
features.

The FG: 5014 provides low distortion wavelorms from
0.02 Hzto 2 MHz and i5 well suited io audio applica-
tions.

The FG 504 generales threa basic waveforms from
0.001 He to 40 MHz. s unigue phase lock mode enables
conversian of digital signals to high or low frégliency
sine waves, pulses, or triangles.

The FG 5014, FG 502, and FG 504 are |ower
fraquency generators that provide 2 low cost alternative
far straight fosward applications in biclogical, geaphysi-
=al and machanicai simulations.

EXTENDED FUNCTIONALITY

The B0 501 Digital Delay is an events-counting device
that can be used with pulse, function and clock
generators in such applications as precise digital delay
batween two related events, divide-by-N fraquency
divider. precision gate generatar, caunted burst oulput
from a gated pulse or frequency genarator, T

AFG 5101/AFG 5501

The AFG 5101/4FG 5501 combine the capabilities of
standard analog and arbitrary waveform generation with
the abMity ta generate virtuay any sweep shape to allow
accurate simulation of reai-warld functions.

Standard analag functions inclyte sine, square and
Iriangle wavelorms, and OC with fiequencies lrom
0,012 Hz to 12 MHz and amplitudes from 10 mi lo
093 V p-p into 50 nhms. Wavetorms can be centinuous,
triggered, galed, or bursl. Trigger can be internally,
manually, or GPIB supplied.

Arbitrary waveforms can be defined point by poinl,
generated matharnalically, Iransterred from computer
graphics, or captured from an analog source and stored
inta ona of wo indspendently selectable 12 bit by 8K
wavefarm memories far faler use.

A sween generator, from which linear, logarithmic, or
user defined sweep shapes can be setected, allows
complete customization of wavelarms. (A moda exists on
the AFG S101/AFG 5501 which allows vigwing and
editing af the waveform as it is designed.)

BUILD A WAVEFORM LIBRARY

fnce a wavefon is generaled, it can be stored in non-
volatile internal memory. Or, threugh the GPIB, 2
complete library of calibration and slimulus wavefoims

* miarker, and NBUrst can be manually incrementedy

and pane settings can be stored on disk. Up to 99 pane!
settings can also be stored in internal non-volatile
MEMOrY.

CONFIGURATIDNS

The AFG 5101 is a three-wide plug-in module that lits
into the TM 5003 or Th 5006 Fower Medule Mainframe.
The AFG 5501 is Lhe AFG 5101 mounted in & thigg-wide
GPIB power module. The AFG 5101 is af Ihe heart of the
ERS 5002 Programmabie Arbilrary Stimulus/Measire-
ment Pagkage.

OPTIONS

(Option 02 adds a Irequancy lock synihesizer that
provides a stable output wavefarm by locking Ihe outpul
lo an intemal quartz crystal. This option operates in
continuous mode anly, from 12.1 Hz 1o 12 MHZ,

CHARACTER!STICS
Wavefarms - Sine, square, triangls, arbitrary, and de.

QPERATING MCDES

Contnuous — Cutput continuows at programmed
frequency, amplituds, and offsel.

Triggered = Qutput quiescent until triggered ty an
internal, external, GFIE, or manual trigger; then generates
u'r}:éycle al programmed Irequency, amplitudz, and
offsef,

Gated - Same as triggered mode excepl waveform is
execulad for the duration of the gated signal. The fast

cycle slarted is completed.

KBurst - Same as triggared moda for programmed
Fumber of cycles from 1 to 8999, as set by the NBursl
unction.

Swaep - Internal, programmabie starl frequency, stop
frequency, rate {lime per Step) and marker wraquency.
Linear, 1oqarithmic, and arbitrary sweep shapes can be
conlinuous, triggered, gated, or burst saleted.
Modulation — The analog generator can be frequency
and amplitude modulated. Arbitrary waveforms can be
amplitude modulated anly.

increment - Fraguency, amplitude, offset, rate, sweep

tecremented by a settable Increment delta. Step rale i
2 sleps/s for first 3 steps, Ihen 10 steps/s for sucoessive
steps for one continuols keystroke.

FREQUENCY

Range— 0012 H2 to 12.0 MHz.

Resgiwtion -3 12 digits (1200 counts). Optianal
syntnesizer mode: 4 172 digits {12,000 counls).
Accuracy - +0.2% of reading Irom 121 Hz 10 5 MHz in
continuous mode. +0.5% of reading Trom 5 1o 12 MKz in
continuous made. £5% of reading from 0.1 10 120 Hz in
continupus mode. + 0.005 in oplional synthesizer mode,
121 Hz to 12 MHz

Jiter - < 0.1% o 5 MHz.

= +0.2% in continucds mode for all time
intervals, £0.005% in optional synthesizer mode, 12.1
Hz t3 12 MKz £0.5 tor 24 hours in gther modes.
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Rupeatabilfty - +1% ior 24 fours in other than
continuous moda.. +0.005% In aptional synlhesizer
made, 12.1 Hz ta 12 WHz.

QUTPUT

Amplitude Rapge - 10mY to 9399 ¥ p-p into 50 Q
{20 m¥ to 19.95 ¥ p-p inta open circuit). {Open girguil
values are 2 times the displayed values.)

Ampiitude Rasolution — 10 mV from 1Y 10 9.89 Y p-p
into 50 £x; 1 mV drom 0.1 ¥ 008389 Y p-p into 5082
1myfrom 10 mY 10 0.99 m¥ p-p into 5002
Amplitude Accuracy —+2% +20% mV of pro-
grammed valug for 1.0 ¥ 10 .99 Y output at 20 to 30°C:
+3% +5mV for 10'my to 898 mY output, specified far a
5ing, square, or triangle wave output at 1 kHz.

Repastabiify -+ 1% o1 24 hours.

Ampiituds Flatness = (.5 dB from 0.012 Hz 1o

120 kHz, =2 dB to 1.2 MHz, +3 d8 to 12 MHz referenced
to 1 kHz sine, square, ar triangle wave.,

Offset Plus Peak Amplitude — Absolute peak
amplitude plus cifset is limited o 2 maximurn that is
dependent on the signal amplituds range. 4.99 V
maximum for 1V 10 9.89 ¥ range; 0.499 ¥ maximum for
(1.1 ¥ to 0.999 V rangs; 0.049 V maximum for .01 ¥ {o
0,099 ¥ rangs.

¥isat Respiution - 3 digits; 1 mV when p-p
amplitude is < 999 my; 10 mY when p-p amplilude is

» 1Y {ino 50 £2).

Offset Accoracy— £0.6% 20 my (into 50 Q2 ).
Repaatadiiity — 1% 120 m¥ lg 24 hours

Ouipurl Impedance- 500,

Dulpuf Prolectien - The instrument is nan-
destructively protected against shart circuits or accidental
volage of up to 2100 ¥ {dc plus peak ach applied to the
main gutput connector.

WAVEFORM

o Distortfon - < 0.65% THD (RMS), 121 Hzlo
120kHz at 5V p-p amplitude at 2018 30°C. < 1% THD
(FMS), 12 Hz to 120 kHz at full temperature and
amplftude ranpe. {All harmonics less than =20 dB below
fundamental from 121 kHz and above.)

Sguare Wave Time Symmetry— < 0.5% 121 Hz to
120 kHz; +1% 0.012 kHz 10 1.200 MHz, £5% 1.21 MHz
to 12.0 MHz.

Syusro Wave Transiian Tiwe - < 15 ns 1010 80%
at fuil outpul amplitude; elsewhere, < 20 ns, 10 to G6%.
Square Wava Aberrationg - < 8% ol p-p amplitude
X my from 3.4 b 932V pp output ampfitude. < 10%
of p-p amplitude below 3.34 V¥ p-p autput amplitude.
Tungle Lirearity - 9% {0 100 kHz measured from
10 to 90% on waveform.

D2 Range = +10 m¥ to +£4 89 Vde fram 50 0 (into
508

0C Azcuracy = £0 6% 20 mV in DG function only,
(inte 50 €2).

INTERNAL TRIGGER ANALDG FUNCTIONS ONLY
Rangs - Repetition rate 100 ns to 999.9 ser.

Resafution - 4 dinils, 1 ns maximum.
Aeturacy - 0.01%.

ARBITRARY WAVEFORM

Funelions —Jser defingd, or predefined sing, square,
triangle, ramp up, and ramp down with 0.01% frequency
accuracy. From 0001 Hz to 10 kHz {1000 point
Fredefined waveforms only),

Norlrontal Resolwiion - 5192 paints for each of two
indzpendzntly selactable non-voletile waveform storage
memaries.

Vertica! Besoloffon — 17 hits.

Outprt Accuraey — +2 5% 220 mV of programmed
p—p amplitude when arbitrary data peint peak vahues arg
+ 2047 10 2047 at waveftem frequencies of 1 kHz with
pradetined wawelorm functions.

Point Buratton - 100 ns lo 999.9 sec with 4 digils
resolution. Accuracy typically betler than 0.015%.
Rizetime— <150 ns, 10 ta 90% {with no fillering).
Setting Time — <300 ns to within 1% of final value with
a full scale stap (with ne filtering).

Waveform Exgcttion— Buifer: 5182 poinls, volatile.
Filters: 4 selectable, single pole filters (3 dB cutoff
frequancy).

0 — Filter cff.

T —Typically 1 MHz £20%.

2 = Typically 100 kHz £20%.

3 - Typically 11 kHz £20%.

4 — Typicaily 1.3 kHz £ 20%.

FREQUENCY SWEEP

Swaop Types — Linear, logarithmic, arbitrary.
Sweaep Timg — 100 ns to 999.9 set per point 1 ns
maximuem resalution,

Sweep Width - 1200 - 1 maximum; starl and stop
frequencles must be in the same range.

- W0 kHz to 12 MHz; 1 kHz 10 1.2 MHz; |

Ranges .
100 Hz to 120 kHz; and 50 on until .12 Hz 1o 12 Hz,

Freqosnpy Acesracy — £5% of upper
frequency.

Marker accaracy — 5% of upper frequency

Crenergtor

GPIB|"

" The AFG SI0L/AFG 5501

Codes and Formats.

AFG 5101 Arbifrary Function

comply evith IEEE Stondard 458 -
1987 and with Tekirorix Stundurd

249
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PFG 5105/PFG 5505

Pulse/Function
Generators

» 0.012 Hz (o 12 MHZ;
Accuracias lo 0.005 witl
Synthesizer Opfion

» Pragrammabie Width and
Delay

v 10 mV iz 5.99 V p-p inlo
50 Ohms

= Continuous, Triggered,
Gated and Bursi, AM, UCF
and Linear Sweep Modes

= Non-Volaiile Starags for 99
Front Papei Satlings

ORCERING INFORMATION

PFG 5105 Function Generator — §2,996
Incluges: Instrumant manual
{070-7331-00); Raferange guids;
Instiumend intavface guide
{070-7323-00).

PFG 5505 Function Generator  $3,583
Includes: Instrument manual

(070-7231 -00); Relerence guids;
tnstrument interlace guide
(070-7226-00).

INPUTS AND GUTPUTS

VCG/FM Input = 5 p-p for 2 500:1 [requency change.
Frigger fn— TTL compatible. Nominal impedance:

10 k€x. Maximim rate: & MHz. Minimum width: 20 ns.
AM faput — \nput resistanca: 10 k&2 nominal. 5 Y p-p
{0V to + & Ydc) for 100% modulation. Bandwidth: DG to
20 kHz minimurn. {AM limited to 30% at certain
amplitude levels.)

Input Pratection— Al inputs protected against up 1o
50 ¥ {de plus peak ac) accidental input,

Syao Dutput— TTL level squarewave at piogrammed
frequency oF at the end of each sweep or arbitrary cycle,
Swesp Boipirt - Source resistance 500 CF; SaMe wave
shape as selected sweep. (Amplitude depends on start
and stop frequency and a 5 lmit.)

Ariritrary Rold/Reset Inget - TTL compatible,
Marker Out — Positive TTL level pulse, when the eulpul
frequency equals provided marker fraquency.

IEEE STANDARD 488.1-1987 INTERFACE
FUHCTION

Subssts implemented — SH1. AH1, T6, L4, SR1, RL1,
0C1. 0T, E2.

GENERAL

Envirgomaeaial - Qperating: § to 50°C.
Mon-operating: -55 to +75°C.

Powar Comsumption - 50 VA maximum, limited by
internal fuse.

Wﬂkﬁhﬂﬂnﬂ— AFG 5101: 30 W AFG 5501
Mersory - Non-volalile, stores up to 99 compigte front
pane! settings. Two selestable 8192 arbitrary waveloim
Memaories

Digplay- 2 line alphanumeric, 16 character LGD.
Provides tor descriptive error messages. Variable back
lighting and contrast,

PHYSICAL CHARACTERISTICS

AF@ 5101 AFGS501
Dimensions mm In mm in
Width 233 88 pT ] E¥
Height 137 5.0 141 55
Depth 279 110 432 170

PFG 5105/PFG 5505

The PFG 5105/PFG 5505 Programmable Pulssf
Function Generators combine fhe advantages af pulse
generalion with the versatility of hill-featured tunction
generation and complete programmability. Its wavelorm
generalion capabilities include pulse. double pulse, sine,
triangle, square, and de aulputs from 0.012 Hz to 12 bMHz
in continugus, triggered, gated, burst, swept, and AM/
YCF modes. A synthesizer option is avaiiable that locks
the output to an internal quartz crystal for frequency
accuracies of 0.005% (continuous mode only).

An additional intemal-rate trigger clock is provided for
allawing the creation of unigua sequences of wavelonms.
This can be especially useful for creation of cuslom burst
SEqUENCES.

In addition to complele progeammability, the PFG
5105 has the ability to store up to 99 fronk panef settings
which can be called up either Irom the front panal or
through the GPIE. This feature reduces programming
timme and enhances standatone bench anplications.

FLEXIBLE FRONT PANEL

A SPCL function key extends the functions of the front
panel, fetting you change Ihe GPIB address and/or
larminators, or alter the contrast and back-lighting of the
front panel. Use the INCREMENT keys to scroll 1hrough
the SPCL codes for Ihe desired operalion.

CONVENIENT LCD DISPLAY

The PFG 5105 fsatures & two-row LCD display with 16
characters in each row. Character mnemonics gescribe
the function or parameter being displayed, with its
current vaiug and its units of measure. Errors are
displayed as 3-digit code numbers {same as GPIB code}

with an accompanying description, Pressing the INST 1D
key causas instant display of the gengrator's GPIB
address and €01 / LF termination.

PAIRED PULSE GENERATION

Double pulse generation is very corvenient when
evalualing & Gircuit's ability 1o differentiate bietween bwo
closely spaced pulses. Paired pulses can be generated at
selected repelition rates with the dalay contral determin-
ing the time between the two pulses.

TM 5000 SERIES COMPATIBILITY

As 2 member of the Tektranix TH 5000 family of
programmahle modular test instrumenls, Ihe PG 5105 18
fully GPIB eompalible and agheres to Tek Standard Codes
and Formats, insuring ease of configurability and
communication for intagraled systems use configura-
tions.

PFG 5105 octupies three shots in any TM 5060
Maintrame and can be combined with any of the ThM 5000
ingtruments to form completely programmabie slimulus
and measurement systems.

PFiz 5505 is a standalone version of the PFG 5105,

OFTIONS

{pt. 02 adds a frequency lock synthasizar that
provides a stable output waveiorm by locking the output
to an internal quartz crystal. This opticn operales in
conlinuous mode enly, Irom 12.1 Hz tn 12 MHz.

CHARACTERISTICS
Wavgforms - Sine, square, triangle, pulse, double
pulse, and de.




