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1. Introduction tothe 4017B.

1.1 Description

The B&K Precison Modd 4017B Sveep/Function Generator is the newest 40XX famly menber. The 4017B enhances the
performance achieved by its successful predecessor, BK Predson Model 4017A Sweep/Fundion Generaor. These performances are
achieved by uang direa digitd waveform synthesis (DD S) techniques for generating high acauracy and predson frequencies. A high
performance Digital Signd Processor (D SP) contrals every agpect of the DD S system and is used for precise generaion and processing
of waveforms. The 4017B has avags number of applicationsin both andog and digitd dectronics, in the engineering, manufacturing,
servicing, educational and hobbyig fields. This versatile signd source is capable of generaing waveform (such as sine, tiangle and
square), pulse generaion (through var able symmetry) and frequency sweep. Additiondly, theingrument provides abuilt-in frequency
counter.

The core of the function generator is a DSP, which is usal to generae predson sine, square or triangle waveforms over 001Hz to
10MHz range. This encompasses subaudible, audio, ultrasonic and RF goplicaions. The symmetry of the waveforms can be changed
between 0% to 100% in 1% steps, converting theinstrument to a pul se generaor cgpabl e of generating rectangular waves or pulses,
ranp or sawtooth waves and slued sine waves. An externd voltage may be used to control operaing frequency tha can be changed
using aratio beaween 1:1 and 1:100. Frequency sweep can be adjusted by changing the rate and the time sweep, and also the manner in
which frequencgy is changed, linear or logarithmic.

TheB&K Precision Model 4017B has 3 jacks 2 for output and 1input. The OUTPUT jack isthe main signal output. The TTL/CMOS
jack isa TTL/ICMOS mnpatible quare wave output. The VCG/SWEEP jack is an input used for controlling the operating frequency
and input to the frequency counter.

The4017B is capabl e of supplying an output leve of 20.0V,, with an offset voltage of + 10.0V,,, (unl oaded) on the mein signd output,
the OUTPUT jack. The output impedance is 50 ohms; therefore the 50 ohmloaded output levd is 10.0V,,, with an offset voltage
capahility of £50 V. The output level can be adjusted with a resolution of 1mv and 10mV, depending on the level range being
worked on. Theoffset level can be aljusted with aresadl utionof 1mV.

The4017B is capabl e of generaing aTTL/CMOS conpatiblesquarewaveon TTL/CMOSjak. The CMOS output levd can be up to
14.0 Vi, (unl oaded).

On the VCG/SWEEPIinput jack, DClevds can be gplied between 0V to 10.0V in order to change theoutput operati ng frequency with
aratiobetween 1:1 and 1:100. Thisjack is d 0 usal as afrequency counterinput, for frequencies beween 5Hz and 100MHz.

The front pand of the Model 4017B includes L CD display, buttons, “ intd ligent” knobs and an LED in order to operate the unit quick
and easy. The“intelligent” knobs are one of the main features of this new modd, which reduces the number of controls needed for

changing thevdue of aparameter. The LCD display isalarge 24ine 16 colurms badk lighted display.

The unit also features an EIA-RS232 mnnector on therear of the unit. This permits the user to renote control the 4070A using A SCI|
characters. No speda hardware or protocadl s are needed; any dumb terminal or computer serid port can be used. The baud raeis fixed
to 9600 BPS.

1.2 Feature Summary

2.Front panel.

2.1 Brid description.

Locaed on the Front Pand isthe LCD dilay, contras, power switch, connedionjacks and LED (seethefigure 2 for detdls).
TheLCD diglay isabalit, 2-row 16-clunms L CD display.

Therearetwo kindsof contral s buttons and knobs.

All buttons are inplemented & 1-parameter Snglefunction control, except the range buttons that have asecond fundion. Pressng the
range buttons (UP and DOWN buttons) twice at the same time will savethe current working sate as the default loaded state at power-
up. Pressing any other buttons & the same time will have no effect upon the current working state. There are 2 kinds of buttons: one
category hasno LED' s, the ather category has LED's. Pressng one of the buttons from the firg caegory will changethe values on the
LCD display.

The knobs are implemented & 3-parameter singe function control, with “intdligent” control. The parameters defining a knob are:
value, rotating diredion, and rotaing speed. The value identifies the parameter being changed. The rotéing direction, clodkwise or
counter clockwise, determines whether the vdue of the parameter i s increment or decrement respectivdy, by an amount of 1. The speed
of rotation ses the postion in the parameter’ s digits of thedigit bang modified. The" intdligent knob” implementaion dlows avery
simple and intuitive way of changing parameter val ues and redud ng the number of controls used.
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2.2 Buttons and knobs. LED functional description.
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LCD Display. ThisisaZ2 line X 16 columms L CD argetype display. Thefirst linewill always di gplay thegeneraed
waveform frequency or the frequency measured sampling COUNTER IN input. The second lineis usedto display other parametersof
the generated waveform depending on the mode being worked: levd, offset introduced, TTL/CMOS |l evel, duty cyclewhen in
EXTERNAL VCG nmode, and additiond parameters, time and width sweegp when in INTERNAL SWEEP nmode. In
FREQCOUNTER nodeonthesecond line, the gae used in sampling COUNTER IN input is di splayed.

@ Frequency field. This field is used for digplaying parameter frequency. The vdue digplayed has a different meaning
depending on the working mode. If in EXTERNAL VCG or INTERNAL SWEEP, the vdue represents the generaed waveform
frequency on the main output source, OUTPUT jad, and it is a 5-digit resolution value. Ifin FREQCOUNTER mode, the vdue
represents the frequency of the s gnal sanpled on COUNTER IN input, and canbea9-digit resolution vdue.

@ Frequency unit value. Thisfield will display the multiplying factor used for diglaying frequengy vaue. It changeswhen the
user modifiestherange using“ UP" and “ DOWN” buttons.

@ Frequency range. Thisfield will display the rangein which thefrequency vdue digplayed in frequency field can be changed.

It changeswhen user modifies therange using” UP' and “ DOWN" buttons.
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@ Range buttons. Pressing those buttons will change the frequency range. Pressng the UP and DOWN buttons means that
frequency rangewill change up and down, respedively. If reaching the upper or lower range by pressng theUPor DOWN buttons, it
will pass to thelower range or upper range, respedively. Changing the rangewill affect the frequency field, frequency unit vdue and
frequency range.

By pressing these two buttons togehertwice, the current mode and parameters will be saved as thedefault power-upworking sate.

-20 dB button. Pressing this button will engage/disengage 20dB attenuation in the sgnal on OUTPUT jack. Pressing this
button will change the levd field. A light & - 20dB LED indicaes engaging the attenuator. No light at -20dB LED indicaes
disengaging the &tenuaor.

@ —20dB LED. LED assodaed with the— 20 dB button has asolidlight when the attenuaoris active, and no light when
attenuaor is disebl .

COUNTER/VCG SWEEP button. Pressing this button will engage/disengage FREQCOUNTER mode. Engaging
FREQCOUNTER node will change the content of LCD digplay and will aso be indicaed by alighted COUNTER LED only.
Disengaging FREQCOUNTER mode will change the content of the LCD display and will dso beindicaed by alighted VCG
SWEEPLED only.

@ COUNTER LED. LED is assodated with COUNTER/VCG SWEEP button tha lights when FREQCOUNTER nodeis
active.

VCG SWEEP LED. LED is assodated with COUNTER/VCG SWEEP button and lights when EXTERNAL VCG or
INTERNAL SWEEPmodeis active, and it is associaed with alighted EXT LED or INT LED respedively.

@ TTL/CMOS button. Pressing this button will enebl € di seble the use of CMOSLEVEL knab. If ensbled, the CMOSLED is
lighted and the output levd on TTL/CMOSoutput jak can bechanged. If disabled, the TTL LED is lighted and therewill be afixed
levd on TTL/CMOS output jack.

@ TTL LED. LED is asciaged with TTL/CMOS button, and lights when there is an output of a fixed TTL style Sgnal on
TTL/CMOSoutput jak.

CMOSLED. LED isasciged with TTL/CMOS button and lights whenthereis an output of avariable CMOS style sgnal
on TTL/CMOS output jak.

SINE WAVE SELECT button. Pressng this button will enable outputting of a sine gyle waveform on main output,
OUTPUT jack, and will beindicated by alighted SINE WAVE LED.

@ SINE WAVE SELECT LED. LED assodated with SINE WAVE SELECT button, it lights when unit outputs asinewave
stylesgnal on OUTPUT jack.

SQUARE WAVE SELECT button.Pressing this button will enable outputting of a square 2yle waveform on main output,
OUTPUT jack, and it will beindiceated by alighted SQUARE WAVE SELECT LED.

@ SQUARE WAVE SELECT LED. LED assodated with SQUARE WAVE SELECT hutton, it lights when unit outputs a
squarewavestylesgna on OUTPUT jack.




TRIANGLE WAVE SELECT button. Pressing this button will enable outputting of a triangle style waveform on main
output, OUTPUT jack, andit will beindicated by alighted TRIANG LE WAVE SELECT LED.

TRIANGLE WAVE SELECT LED. LED asodated with TRIANGLE WAVE SELECT button, it lights when unit
outputs atrianglewavestylesgnal on OUTPUT jack.

OTHER PARAMETERSfidd. Thisfield isused for showing otherparameters v ues of the output signd onthe OUTPUT
jack such aslevel, offset, duty cyde, sweep time, sweep width or the CMOS output levd on TTL/CMOSjack. Aslong asthevdue of
aparameter during a7-second period is not changed, the unit will autonetically show the output levd on the OUTPUT jack.

@ OTHER PARAMETERSidentifiers. Thisfieldis assodated with OTHER PARAMETERSfield and will show amessage

relevant to the naure of the parameter value shown in OTHER PARAMETERSfield. Aslong as the value of aparameter during a7-
second period is not changed, the unit will autometically display the message identifyingthe output level parameter.

@ POWER switch. Turns power on and off.

@ FREQUENCY knob. This knob controls the changing of the frequency within the current frequengy range. The value is
displayed in frequency field. The changes are applied upon the start frequency in EXTERNAL VCG and INTERNAL SWEEP nmode.
(See chapter x for adetail ed explanati on).

This knob has no meaning in FREQ COUNTER node.

SWEEP TIME knob. This knob contrd's the changing of thetime value se for sweeping therange between start frequency
and gop frequengy. This knob has no meaning except INTERNAL SWEEP node.

@ SWEEP WIDTH knob. This knob controls the changing of the raio used for calaul&ion of the width of frequency range,
swept in INTERNAL SWEEP mode. This knob has no meaning except in INTERNAL SWEEP node.

SWEEP INT/EXT button. Pressing this button will change the working mode between EXTERNAL VCG and
INTERNAL SWEEP. The new modewill beindicaed by the lighting of the corresponding LED, INT LED or EXT LED.

@ EXT LED.LED isasciadedto SWEEPINT/EXT button and lights when EXTERNAL VCG modeis adive.

INT LED.LED isassodated to SWEEP I NT/EXT button and lights when INTERNAL SWEEP nodeis active.
SWEEPLIN/LOG button. Pressng this button will change thewey the frequency rangeinl NTERNAL SWEEP modewill
sweg between linear mode and logarithm mode. The lighting of the correponding LED, LIN LED or LOG LED will indicae the
working sveep mode. Button isvdid onlyin INTERNAL SWEEP mode.

LOG LED.LED isassodated to SWEEPLIN/LOG button andlights when|ogarithmswegp modeis engaged.

@ LINLED.LED isassodated to SWEEPLIN/LOG button andlights whenlinear sveep nodeis engaged.

@ DUTY CYCLE knob. This knob controls the changing of theduty ¢ycle of the output waveformon OUTPUT jad. It has
meaning only for EXTERNAL VCG andI NTERNAL SWEEP.




@ DUTY CYCLE LED. LED is associated with DUTY CYCLE knab andlights whenthe waveformis asy mmetric.

@ CMOSLEVEL knob. This knob cntra s the changing of the CMOS levd on the output of TTL/CMOSjack. This knob has
meaning only for EXTERNAL VCG and INTERNAL SWEEP. Itisonly activeif TTL/CMOS hutton enables it. The CMOS LED
must belit.

®)

VCG SWEEP/COUNTER IN jack. Input jack isused to contra the output frequency in EXTERNAL VCG node or as
frequency count input in FREQ COUNTER node.

TTL/CMOS jack. Qutput jadk is usal for supplying afixed TTL stylesignd or varisble CMOS syle dgnal, depending of
the TTL/CMOS button, whose frequency i s the same as the S gna’ s frequency onthemain output, OUTPUT jack.

@ DC OFFSET knob. This knab controls the offset level alded to thesignd outputted on the OUTPUT jadk. It has an LED

associaed, DC OFFSET LED, which lights when theoffset added is not zero. This knob has meaning only in EXTERNAL VCG and
INTERNAL SWEEP.

DC OFFSET LED. LED assodated with DC OFFSET knob, lights when the value of offset added to the sgna on the
OUTPUT jackis not zero.

OUTPUT LEVEL knob. This knaob controls the output levd on main output, OUTPUT jadk. This knob has meaning only in
XTERNAL VCG and INTERNAL SWEEP.

m

OUTPUT jack. The main output jack, used to supply the desired waveform, defined by frequengy, levd, offset, duty oycle
for EXTENAL VCG nodeand moreovertime and width sweep for INTERNAL SWEEP node.

3. Operating the Modd 4017B.

There are 2 modes of contral ling the unit and 3 modes of operating theunit. One of the control modes usesthe front pand ; the other
modeis by remote, usingthe RS232interface. Each mode of control excludes theother. When you are us ng the front panel you cannot

contral theunit by renote. Engaging remote mode, using specid command, deactivates theuse of front pand controls. Disengaging the
remote control by using agpecid command enabl es the useof front panel button.

The 3 modes of operating are EXTERNAL VCG (extemal voltage control generaor), INTERNAL SWEEP and FREQCOUNTER
(frequency counter).

Section 3.1. - Mode description will describe the setting of operating nodes usng front pand cntrols. Sedion 3.2.-Remote operation,
will have aconpletedescription of the rempte control mode.

3.1. Parameter’ssetting
3.1.1. Frequency setting (except FREQCOUNTER mode).

T he frequency setting depends onthe mode be ng worked. On EXTERNAL VCG mode, output frequency depends onthe vd ueset by
tuming the FREQUENCY knob and the DC vdue gplied to VCG/SWEEP inputjack. On INTERNAL SWEEP mode, since
frequency is sweeping arange, the value se by tuming the FREQUENCY knob represents thestart frequency of therange be ng swept.

For al modes (except FREQ COUNTER nmode), frequency is displayed on thefirg line, usng a5-digit field and adeamal point,
whose position degpends on the seleded range. The unitis diglayed after the frequency vduefield. The frequency range used is alway's
diplayal ontheright of thefirst line.




Thereare5 frequency ranges avdlable, whi dh all ows the user to set desired frequency between 0.00Hz and 10000MHz.Pressing UP
and DOWN buttonswill changetherange. Within every range the frequency can be changed with a5-digit resolution using
FREQUENCY knob.

Thetablebelow showsthe frequengy limits for every range, measuring unit and how it displays the frequency range:

Range| Lower Value| Upper Value | Unit | Digplayel frequency range
1 0.00 99999 Hz 1k

2 1.0000 9.9999 KHz | 10k

3 10.000 99.999 KHz | 100k

4 10000 99999 KHz | 1M

5 1.0000 10.000 MHz | 10M

Table 1: Frequency ranges

Onthe TTL/CMOS output jak thereisaCMOSor TTL stylesignd, depending onthe sdection of TTL/CMOS button, with the
same frequency & thesignd outputtedon OUTPUT jack (seesection 3.1.z. for detail s).

Frequency setting in EXTERNAL VCG made

Wheher ornot aDC levd is applied on the VCG/SWEEP inputjack, turning the FREQUENCY knob will forcetheunitto digplay the
frequency vdueoutputted on the LCD display if O valtsis applied on VCG/SWEEP input jack (but only on the period tha theknobis
being turned). To have certan results, 0 valts must be goplied onthe VCG/SWEEP input jadk.

Use UPand DOWN buttons to sel ect the appropriae rangethen tum the FREQUENCY knob till you reachthe desired frequency (see
Tabl €l for rangés detdls).

Applying aDC vduebetween 0 V and +10V will cause afrequency decrease, on aratio baween 1:1 and 1:100. Applying0 V DCvaue
will hare no effect on theoutput frequency but applying a+ 10.0V will decrease theoutput frequency 100 ti mes.

For certain output frequencies, apply fixed DC levels on VCG/SWEEP jack.

Varying thepositive DC level on VCG/SWEEPjack will cause the output frequency to sweep. The output frequency will follow the
changesin DClevel.

ATTENTION: If theDClevel applied on VCG/SWEEPjack causes theoutput freguencyto dea ease unde therangelinit, then
output frequency will not belimited to thel owest frequencyallowed inthat range. It will bedisplayed us ng the
current rangedisplaying r ul es.

INTERNAL SWEEP modefreguency seting.

Thevalued splayed on the frequency vduefield on the L CD displ ay represents theingant output frequency and is updaed on the LCD
diplay every 0.1s.

Use UPand DOWN buttons to sd ect the appropriae rangeof the sweep start frequency. The FREQUENCY knob is used toseled the
swee start frequency within arange (see Tabl el for range sdetdls).

The sweg is aways done from the gart frequency down to stop frequency. The start frequency is aways greger then the stop
frequency. The stop frequency can reach a maximum of 1:100 of start frequency (see subchapter 3.1.x for leaming how to se the stop
frequency). The unit reaches the gop frequency after a time, which can beset bawean 0.01s and 30.00s, with 0.01s resolution (see
subchater 31.y for learninghow to set the time sweep).

Turning the FREQUENCY knobwill force the unit to display the swveep start frequency . Each timethe sweep start frequency is
modified, either by pressing the UP or DOWN button or tumingthe FREQUENCY knab, the sweepwill berdnitialized and the unit
will gart outputting fromthe start frequency agan.




INTERNAL SWEEP modefreguency seting.

Thevalued splayed on the frequency vduefield on the L CD displ ay represents the ingant output frequency and is updaed on the LCD
digplay every 0.1s.

Usethe UP and DOWN buttons to sd ect the appropriate range of the sweep gart frequency. The FREQUENCY knob is usedto sdect
the sweep start frequency within arange (see Tabl €l for range s deail s).

The sweep is aways done from the gart frequency down to stop frequency, thus gart frequency is dways greder then the stop
frequency. The stop frequency can reach a maximum of 1:100 of start frequency (see subchagpter 3.1.x for leaming how to se the stop
frequency). The unit reaches the sop frequency after a time, whidh can beset baween 0.01s and 30.00s, with 0.01s resolution (see
subchater 31.y for learninghow to set the time sweep).

Turning the FREQUENCY knobwill force unit to display thesweep start frequency. Each timethe sweep gart frequency is modified,

either by pressing the UP or DOWN button or tumingthe FREQUENCY knob, the sweepwill reinitidized and unitwill gart
outputting agan fromthe start frequency.

ATTENTION: If stop frequencyisunder the current lower rangelimit, the frequency sweep will not stop at the rangelimit; the
ingant frequencies will bedisplayed ud ng the current range displaying rul es.

3.1.2. Level setting (except FREQCOUNTER mode).

This seaiondescribes thesetting of thesignal levd at the main output jack, OUTPUT jadk.

Levd canbe s& baween 10mV,, and 10.0V, (on 50Q load), using 2 ranges. Pressing —20dB button will changethelevel range by
engaging/disengaging the—20dB attenuate on the sgnal path (see Tabl € for deails). The—20dB LED associaed with the button will
lightwhen the—20dB dtenuaeis engaged. Turning the OUTPUT LEVEL knob will changethelevd value within the aurrent range.

Range Lowed vaue Highest vdue Unit Resolution -20dB LED
1 10 1000 MV 1 Lighted
2 1.01 10.00 \ 0.01 No light

Table2: Levd ranges

Levd isdisplayed onthe second line of the LCD digplay, usng a4-digit vduefield, followed by the unit. The ded mal pointis used
only for the upper range. On theright of the second line, theword“ OQutput” will be displayed to identify the thelevd parameter has
changed. Since thesecond lineis used for displ ayi ng other parameterswhen they are modified, theunit will display theoutput level
again automatically 7 seconds after the | sst parameter modifi cation,

Note: Thelevel displayed onthe LCDis conddea eda LOADED valuewhich is thelevel that will appear across a 50Q load connected

to the OUTPUT jack. If you are conneding the output toa highinpedance load, theoutput voltagewill betwicewhat is
entaed.

3.1.3. Offset setting (except FREQCOUNTER mode).

This sediondescribes thesetting of the DClevd added to thesignd at the main output, OUTPUT jac.

Offset can be sd between —5.000 V and +5.000 V (on 50Q load), by tuming the DC OFFSET knob and using 0.001V resolution (see
Table 3). The DC Offset LED assodated to DC OFFSET knob will belighted when the DC level addedto the dgnal is not zero.

Range Lowed vaue Highest vdue Unit Resolution
1 -5.000 +5.000 \Y 0.001

Table 3: Offset range

Offset is digplayed on the second line of the LCD display usng asign digit and a4-digitvauefield, followed by the measuring unit. On
the right of the second line the word “ Offset will be displayed” to identify tha the offset parameter has changed. Autonsticaly, 7
seconds after thelagt change of the offset value, the unit will display the output level.

Note:
1. The offse voltage ecified is a 50Q LOADED value. This is the voltage that will appear across a 50Qload

connected tothe OUTPUT jack. If theoutput is beé ng connected to a high impedancel oad, the output woltage will
betwicewhat is enteed.




2. Caremug betaken when specifying an output offset voltageand level such that the output does not dip. Theloaded
output cannot swing higher than + 5.000 Vor lower than —5.000 V. The efore:

| offset vdltage| +%2* V,,<5.0V

3.1.4. Duty cycdesetting (except FREQCOUNTER mode).

This sediondescribes theduty cyd e setting of the signd outputted at the main output, OUTPUT jack.

Duty cydecan beset baween 0%- 100%, by tumingthe DUTY CYCLE knob, using 1%resolution (see Table4). TheDUTY
CYCLE LED assodated to DUTY CYCLE knob will belightedwhen set duty cyd e differs 50%, thus the signd on main output is
asymmetric.

Range Lowed vaue Highest vdue Unit Resolution
1 0 100 % 1

Téable 4: Duty cyderange
Duty gycleisdisplayed on the second lineof the LCD display, using a3-digit vduefield, followed by the measuring unit. On the right

of the second line, the words “ Duty Cyde” will be displayed to identify tha the duty ¢ycle parameter is shown. Autoneticdly, 7
seconds after thelas change of the duty cyd e value, theunit will di play theoutput level.

3.1.5. CMOS levd <tting (exeept FREQCOUNTER mode).

This sediondescribes thelevd settingofthe TTL/CMOS stylesignd outputted & the TTL/CMOS output jack.

Output level & the TTL/CMOSjack can befixed or adjusabl e, depending onthe TTL/CMOS button. The button enabl es/di sabl es the
useof CMOSLEVEL knob.

IfCMOSL EVEL knob isdisabled, it will output afixed levd TTL stylesignd at 45V (unloaded). The TTL LED will belit. Thefixed
TTL level is displayed on thesecond lineofthe L CD dilay using a2-digit valuefield fol lowed by the measuring unit. The words
“TTL OUT" will bediglayed on theright of the second lineto identify that the TTL level is shown. The unit will display the output
levd autometically 7 seconds after thelast turning of CMOSLEVEL knob,

IfCMOSL EVEL knob is enabled, the CMOS output level canbe set between 40V and 14.0V (unloaled) by turning itusing 0.1V
resolution (see Table 5). The CMOSLED will belighted. The CMOSlevd isdisplayed onthe second lineofthe LCD display usng a
3-digit vduefield followed by the measuring unit. thewords* CMOSOUT” will be displayed on theright of the second lineto identify
tha the CMOSlevd is shown. Theunit will autometicdly display the output level 7 seconds after thelas turning of CMOSLEVEL
knob.

Lowed vaue Highest vdue Unit Resolution LED lighted
Signal
TTL 3.0 5.5 V - TTL LED
CMOS 4.0 14.0 \Y 0.1 CMOSLED

Table5: CMOSlevd range

Pressingthis button will enabl&disebl ethe use of CMOSLEVEL knob. If enabled, the CMOSLED islighted and the output leve on
TTL/CMOSoutput jadk canbe changed. Ifdisebled, the TTL LED islighted and thereis afixed levd on TTL/CMOS output jack.

3.1.6. Sweep time setting (only for INTERNAL SWEEP mode).

This sedtiondescribes theswee time setting of the s gnal outputted on OUTPUT jadk when INTERNAL SWEEP nodeis active
(INTLED and LIN/LOG LED arelighte).

Sweep time parameter represents the ti me needed by the unit to performa frequency sweep beaween two frequendes, agart frequency
and agop frequency. Swegp time can be set beawean 0.01 s and 3000 sby turning the SWEEP TIME knobusng a0.01s resolution
(see Table6).




Range Lowed vaue Highest vdue Unit Resolution
1 0.01 30.00 s 0.01

Table 6: Sveep timerange
Sweep time parameter is diglayed on the second line of the LCD display using a4-digit vduefield and a dedmal point, followed by
the measuring unit. Thewords“ Sveep Time” will be displayed on theright of the second lineto identify that the sweep time parameter
is shown. The unit will automatically diplay the outputleve 7 seconds after the l sst change of the sweep timeval ue.

3.1.7. Sweep width setting (only for INTERNAL SWEEP mode).

This seciondescribes thesweep width seting of the signd outputted onthe OUTPUT jack when NTERNAL SWEEP nodeis active
(INTLED and LIN/LOG LED arelighted).

Frequency sweepis performed by changing the output frequency within arange. The sart frequency is awaysgreater thanthe sop
frequency. The start frequency settingis performed by turning the FREQUENCY knob. The stop frequency represents afraction ofthe
start frequency; thefraction set by turning the SWEEP WIDTH knob. The sweep width vdueis not diredly obtained by turning a
knob; we nust calaulaeit us ng the formula:

sweep_width =start_frequency* [1— 1/(value_SWEEP_WIDTH_knob)] [HZ]
where" vdue SWEEP_WIDTH_knob” regpresents thevalue set by turning the SWEEP WIDTH knob.

Thefraction of the sart frequency can beset beéween 1 and 100 by turning SWEEP W1 DTH knob, using 1-unit resa ution (see Table
7).

Vaue Stop frequency Sweep width Resolution Observaion
1 Start frequency 0 1 L owves value
100 (Start frequency)/100 0.99* (dart frequency) Highest Value

Table 7: swegp wicth cdculation

Sweep width parameter is digplayed on the second line of the LCD display usng a3-digit vduefield and adecimal point followed by
the measuring unit. The words “ Sveep Width” will be displayed on the right of the second line to identify tha the sweeg width
parameter is shown. Theunitwill autometicdly display theoutput level 7 seconds after the l st changeof the swegp width vdue.

3.1.8. Gate setting (only for FREQCOUNTER mode).

This sediondescribes thegate period time setting used for measuring the s gnal frequency applied on COUNTER | N jack.

By pressing the range buttons, UP and DOWN, we can switch gate period time. There are 4 avail ableperiod times for the gate: 0.01 s,
0.1s,1s,and 10s.

Gate period time is displayed on the second line of the LCD display. The node idertifier is displayed first, then the word “ Counter”,
followed by the value of the gate period time.

3.2. Mode description

3.2.1. EXTERNAL VCG (External Voltage Contrd Generator).

This nodeis used for generati ng an output waveformwhose output frequency depends onthe vdueset usingtherange buttons, the
FREQUENCY knab, andthe externd postive DClevd applied on VCG SWEEP/COUNTER IN jadk. The postiveDC vaue applied
on VCG SWEEP/COUNTERIN jadk will causetheoutput frequency to decreasepropottiondly, with aratio beween 1:1 and 1: 100
(for DC valuebaween 0.0 V and +10.0 V, respectivdy).

3.2.1.1 Sdecting EXTERNAL VCG mode

EXT LED lightingindicaes adive EXTERNAL VCG node.
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Otherwi sethere are 2 modes of seleding EXTERNAL VCG nodeus ng front panel buttonsdepending onthe current working node
and the current vdlueof SWEEP INT/EXT button.

IfintheINTERNAL SWEEPmode (INT LED lights), pressng the SWEEP I NT/EXT buttonwill engagethe EXTERNAL VCG
mode. By engaging this mode, the EXT LED lights, and INT L ED stops lighting.

Ifinthe FREQCOUNTER node (COUNTER LED lights), pressingthe COUNTER/VCG SWEEP button will engagethe node

seleded by the SWEEP INT/EXT button. Ifthe button adivates thel NTERNAL SWEEP, the case will be thesame as described in
the previous paragraph otherwisethe button will activate EXTERNAL VCG node.

3.2.1.2 Sdecting output waveform.

Pressing oneofthe* WAVEFORM” buttons: SNE WAVE SELECT, SQUARE WAVE SELECT or TRIANGLE WAVE
SELECT, will engage one of the desired waveform: sine, square or triangl erespedtively. The current sel eded typeof waveformwill
havetheir crreponding L ED lighted.

The shapeof the waveformcan be changed by modifying the duty oycle parameter (see exarplefrom section 3.25.4, wherethere are
diplayead waveforms, with different duty oycle parameters).

3.2.1.3 Sdetting thefrequency.

Theoutput frequency can be se on the OUTPUT jack between 000Hz and 10.000MH z. See section 3.1.1 for detdls regarding setting
ofthefrequency vdue. Thiswill al o sd theoutput frequency ofthe TTL/CMOS stylesignal outputted on TTL/CMOSjak.

To set certdan frequency vduesitis preferabletha the VCG/SWEEP input jack is dismnnected fromany source 9 gnal before pressng
therange buttons ortuming the FREQUENCY knob. This way the VCG/SWEEP inputjack doesnat affect the setting of the current
output frequengy.

After setting the frequency us ng front panel controls, thesel eded output frequency can be modified by applying positive DC levels on

the VCG/SWEEP input jadk. The DC levd s mug bewithin [0V, 10.0V] range, causing the output frequency todecrease with aratio of
theorigind vduewith theratio varying beéween 1:1 and 1:100, respectivdy.

ATTENTION: Applying in excess DClevels above +10.0 V on VCG SWEE Pinput jack can damagethe input.

Applying certanpositive DC levels on VCG/SWEEP jack will decreasethe output frequency; the resulting fixed output frequency
represents afraction oftheorigind output frequency (see exanple 1).

Changing the DC level in aramp stylewill cause afrequency sweep on the main signd output, the OUTPUT jadk (see examplefrom
section 3.2.51).

3.2.1.4. Sdecting thelevd.

Thesigna's output levd on OUTPUT jack can bese using the OUTPUT LEVEL knob beween 10mVv, , and 10.0V,, (on 50Q load),
regard ess of the waveformtype. See section 3.12 for detail s regarding setting of the level value (see exanplefromsection 3.2.51).

The—-20dB LED will belighted ifthe—20dB attenudionis engaged on the main sgnal output pabh.

3.2.1.5 Sdecting the dff set.

TheDC levd added to theoutput Sgnal on OUTPUT jack canbe setusng the DC OFFSET knob between— 5.000V and + 5.000V (on
500hmload), regardl essof the waveformtype. See section 3.1.3 for detals regarding setting of the offset val ue (see exanplefrom
section 3.2.51).

TheDC OFFSET LED lightsifthe offset valueis not 0.

3.2.1.6. Sdecting the duty cyde

Theduty cydeofthe output signd onthe OUTPUT jack canbe setusng theDUTY CYCLE knab, between 0% and 100%, regardl ess
of thewaveformtype. See section 3.1.4 for detdls regarding the setting of the offset val ue (see d 0 examples 1, 2 and 3 on section
3.2.1.8).
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Attention: Thesquarewave has the true meaning of duty cycle. By turning the DUTY CYCLE knob, the symmeiryof the wavefor m
will changefor thesinewave and triangle wave. For sinewave, a di storted wave shape will beobtained and for the
triangle wave, a ranp wave will beobtai ned.

TheDUTY CYCLE LED lightswhen output signd is asy mmetric.

See section 3.2.5.5 for waveformexampl es.

3.2.1.7. Sdecting output TTL/CMOS levd.

The TTL/CMOSsignd levd can be changed usingthe TTL/CMOS button and CMOSLEVEL knab.
IfCMOSoutput syleis enabled, the output levd can beset beween + 4.0V and +14.0V, unloaded.
See section 3.1.5 for detdls regarding setting of the CMOS |l evel (seed o exanmples 1 and 2 onsection 3.2.18).

3.2.2. INTERNAL SWEEP

This nodeis usal for outputting asignd on the OUTPUT jack tha sweegps afrequency range. The output frequency does not degpend
on any vdueappliedon theinput jadk, VCG SWEEP/COUNTER IN.

3.2.2.1 Sdecting INTERNAL SWEEP mode.
INT LEDlighting indicates activeINTERNAL SWEEP nmode.

Thereare 2 modes of sel ecting | NTERNAL SWEEP mode using the front panel buttonsdepending onthe current working node and
the currentvalue of SWEEP I NT/EXT button.

In EXTERNAL VCG nmode (EXT LED lights), pressingthe SWEEP I NT/EXT button will engagetheINTERNAL SWEEP node.
By engagingthis mode, thel NT LED lights and EXT LED stopslighting.

In FREQCOUNTER mode (COUNTER LED lights), pressing COUNTER/VCG SWEEP buttonwill engagethe mode sd ected by
SWEEPINT/EXT button. Ifthe button activates EXTERNAL VCG, the caseisthe same as described in theprevious paragraph,
otherwi sethe button will agivatetheINTERNAL SWEEP nmode.

3.2.2.2 Sdecting output wavef orm.

Pressingoneofthe* WAVEFORM” buttons: SINE WAVE, SELECT, SQUARE WAVE SELECT or TRIANGLE WAVE
SELECT, will engage one of the desired waveform sine, square or triangl e respedively. The current sel eded typeof waveformwill
havetheir corresponding L ED lighted.

The shapeof the waveformcan be changed by modifying the duty cycle parameter (see sedion 3.2.5.4, where there are display ed
waveforms for different duty cyd e parameters).

3.2.2.3 Sdetting thefrequency.

Thesweep start frequency can be se diredly on the OUTPUT jack usng therange buttons and the FREQUENCY knob. Sweep dart
frequency can be set between 000Hz and 10.000MHz (see sedion 3.1.1 for detals regarding the setting of the frequency vdue).

The sweep stop frequency cannat be set diredly. The SWEEP WIDTH knob must betumedin order to modify the sweep stop
frequency (seesections 31.7 and 3.2.19 for detail s).

Modifying any sweep parameter will resartthe sweepwith the new |oaded parameters fromthe start frequency. Turning the
FREQUENCY knaob will dwaysdisplay the sweep sart frequency on LCD display (see section 3.25.2 for exanpl e of setting sweg
start frequency).
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3.2.2.4. Sdecting thelevd.

Thesignal’s output leve can beset on the OUTPUT jack, using the OUTPUT LEVEL rotary knob, between 10mV,, and 10.0V, (on
50 Qload), regardl ess of the waveformtype. See section 3.1.2 for detadls regarding the setting of the levd value (see exanplefrom
section 3.2.52).

The—-20dB LED will belighted ifthe—20dB attenuaionis engaged on the mein s gnal output pah.

3.2.2.5 Sdecting the df set.

TheDC levd added to theoutput Sgnal on OUTPUT jack canbe set by usingthe DC OFFSET rotary knob between—5.000V and +

5.000V (on 50 Qload), regard ess of the wareformtype. See section 31.3 for detail s regarding thesetting of the offset value (see
example fromsection 32.5.2).

TheDC OFFSET LED lightsifthe offset valueis not 0.
3.2.2.6. Sdecting the duty cyde

Theduty cydeofthe output signd onthe OUTPUT jack canbe set by usingthe DUTY CYCLE rotary knob between 0% and 100%,
regard ess of the waveformtype. See section 3.14 for detail s regarding setting of the offset value (see exanmplefromsection 3.2.52).

Attention: Thetrue meaning of duty cycle applies only to thesquar e wave. By turning the DUTY CYCLE knob, the symmetry
of the wavdormwill be changed for the snewaveand triang e wave. Thesnewavewill cause digorted wave
shapes and the trianglewil| causeramp waves.

TheDUTY CYCLE LED lightswhen output signd is asymmetric.
See section 3.2.5.5 for waveformexanpl es.

3.2.2.7 Sdedting autput TTL/ICMOS leve.

Y ou can sd thelevd of the signd outputted on TTL/CMOSjack usng the TTL/CMOSbutton and CMOSLEVEL rotary knob. This
signd’ s frequengy is thesame as the signd’ s frequency outputted on OUTPUT jack.

IfCMOSoutput styleis engbl e, theoutput level can be se between + 4.0V and +140V (unloaded).
See section 3.1.5 for detéls regarding setting of the CMOS levd (see examplefromsection 3.2.52).

3.2.2.8 Sdecting sweep width

Thewidth of the frequency range sweep canbe set by changing the value of aratio. This ratio represents the rati o appliedto sweep start
frequency in order to determ ne the swveep sop frequencgy.

To do sotum the SWEEPWIDTH knob until it reaches the desired ratio. This ratio can be changed beween 1:1 and 1:100. See section
3.1.7 for detdls regarding the sweep wi dth seting (see aso example fromsection 32.5.2).

3.2.2.9 Sdecting sweep time

Thetime of asingle conpl ge frequency rangesweg can be se by tumingthe SWEEP TIME knab until the desired timeis reached.
Thetime sweep can be changed between 001s and 30.00s. See section 3.1.6 for detail s regarding thesweep time setting (seed 0
exanple fromsection 32.5.2).

3.2.2.10 Sdecting type of swesping

Theway the output frequency is modified canbesetin alinear orin alogarthmic mode by pressingthe LIN/L OG button. This button
has two ssociaed LED' s to indicaewhidch wayisactive, LIN and LOG LED.

When INTERNAL SWEEPmodeisnat active, the LI N/LOG button actionis disabled and none of the LED assodated is lighted.
Theway the changein frequency i s sd ected does not affect any sweeg parameters.

3.2.3 FREQCOUNTER (Freguency Counter mode)

This modeis used for measuringthe sgnal epplied onthe VCG SWEEP/COUNTER INinput jack. The applied sgnal must befrom
50mMV,, up to 10V, ,. Themain & TTL/CMOS output will output randomfrequencieswhen the frequency counter is engaged.

The unit is capabl e of measuring frequencies from5 Hz to 100 MHz, usng 1 Hz resolution.

Attention: Applying |evdsin excess of above +10.0V,, ,on VCG SWEEP/COUNTER IN input jack, can damage theinput.
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3.2.3.1 Sdecting FREQ COUNTER mode
COUNTER LED lighting indi cates active FREQ COUNTER nmode.

Engagein FREQ COUNTER nodeby pressng the COUNTER/VCG SWEEP button. The COUNTER LED will belighted andthe
word“ Counter” will bedisplayed onthe second lineofthe LCD.

3.2.3.2 Sdecting gate

Oneofthefour avalale gae periods can be set by usingthe UP and DOWN range keys. These different gate periods al low di fferent
counting precision.

See section 3.1.8 for detdls regarding gae period setting (see d 0 examplefromsection 3.2.5.3).

3.2.4 Saving the default | oaded mode at power-up

The currentworking mode and its parameters can be saved on anon-vol &ilelocaion. This is loaded & power-up, withthe unit
resuming work fromthis point. Ifthe unit will be used for a certain applicaiontha requireslittle changesin the mode s working
parameters, theworkl oad will be easad by speading the setting of the parameters.

By pressing the range buttons UP and DOWN twice at the same time, you can save the current worki ng mode andits parameters.

By pressing the buttonsonce, the L CD display will change, and amessage will gopear: “ Pressagain for saving config.” indi cating the
action necessary for saving adive configurati on. Press ng the buttons once again at the sametime will savethe active mode and anew
message will be displayed: “ Configur ation saved” . Pressing any other button, combinati ons of buttons or turning knobs will exit the
saving andthe unit will display the previous content (i.e. before saving).agan on the LCD

After asuccessful saving, the messege” Configuration saved” will remain di layed for 3 seconds. Afterward, the unit will
autometically diglay the previous contert (i .e. before saving) on the LCD again.

Note: During the whol e process the unit will work normally. Thereareno breaks or pauses inthe unit fundion.
See exanpl e from section 3.25.3 of saving aworking configuraion, and how the L CD display must ook likein the case of a successful

saving.

3.2.5 Setting parameters examples.

Initial gate

Supposetheunit is powered up, and the L CD displays | ook like FREQUENCY

Figure 2. Theunit isin EXTERNAL VCG rmode, symmetric C 7] [CRANGE fH2
triang e stylewaveformoutputted, no sgna at VCG/SWEEP i nput 22222K H y4 1OK
jack, output frequency set to 2.2222KHz, outputlevd 1.01V,DC -

offset OV, TTL styleSgnal outputted on TTL /CMOS;j ack. 1.01 V Output
Supposeonly thefollowing LED islighted: EXT LED, VCG L_ Lever

SVVEI_EPLED, TTL LED, TRIANGLE WAVE SELECT LED FeaLketo- Peak

(seeFigurel). (into 500)

Figure2: LCD exanple of using
second frequency range

3.2.5.1 Example of setting parametersin EXTERNAL VCG mode.
To output asinewave sgnal, symmetry 65%, frequency 878KHz, levd 6V, ,, DC offse -1.023V, the CMOSoutput levd mugt be set to
+ 8.0 V (unlcaddl).

p-p?

Sepl [FREQUENCY —  —RANGE (H2—
Press the UP buttontwi ce to reach the frequency range which isthe desired 22222K H Z 1M
frequency (seetablel). The LCD display should look like Figure 3. The output >
frequency is now 22222 KHz. 101 V Out put
L Lever
Rea k-to- Peak
(into 50Q2)

Figure 3: LCD exanpleof using
14 fourth frequency range




Sep 2

Turn the FREQUENCY knob till you reach the desired frequency, 87800 KHz.
The LCD digplay shouldlook like Fgure4. The output frequency is now 878 KHz.

Sep 3

EQUENCY
I—FRQ . |—RANGE(HZ)—

878.00KHz 1M
1.01 V Output

L Lever —J

Rea k-to- Peak
(into 50Q2)

Figure4: LCD exanple of using
fourth frequency range

Pressthe SINE WAVE SELECT button. Theunit mug output asymmetrical sinewavetypedgna ontheOUTPUT jak. The SINE
WAVE SELECT LED will light; the TRIANGLE WAVE SELECT LED will nat light.

Sep 4

Turn the DUTY CYCLE knob clod wise until the digplayed duty cydereaches
65%. The LCD display shouldlook like Fgure5. The output signal on the
OUTPUT jack should be asynmetric (an exapl e of an asymnetric sinewaveis
given in sedion 32.4.3).

TheDUTY CYCLE LED must belighted.

Sep 5

Turnthe OUTPUT knob d ockwi se until the di played output level reaches + 6.0V.
TheLCD diglay shoudlook like Fgure6.

Sep 6

Turn the DC OFFSET knob counter d ockwi se until the di spl ayed output offset
reaches—1.023V. The LCD display should look like Figure?.

TheDC OFFSET LED nust belighted.

Sep 7

Pressthe TTL/CMOShbutton. The CMOSLED will light; the TTL LED will not
light. Tum theCMOSLEVEL knob clockwise until the CMOS|evd reaches 8.0V.
TheLCD diglay shoudlook like FHgure8.
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EQUENCY
|—FRQ . I—RANGE(HZ)—

878.00KH z 1M
65% DutyCycle

L Lever—J

Rea k-to- Peak
(into 50Q2)

Fgure 5: LCD example of displaying duty
cycle parameter

[TREQUENCY —  —RANGE (Hz2H

878.00KHz 1M

6.00 V Output

L_ Lever I

Rea k-to- Peak
(into 50Q)

Figure 6: LCD exanpl e of
digplaying levd

FREQUENCY = [RANGE (Hz—

878.00KHz M

-1.023V Offset
L— Lever—I
Rea k-to- Peak
(into 500)
Figure 7: LCD exanple of displaying
offset parameter
|—FREQUENCY -] [RANGE (H2

878.00KHz M

8.0V CMOSOUT

L Lever—J

Rea k-to- Peak
(into 50Q)

Figure8: LCD exanple of displaying
CMOSoutput level




Sep 8 (auomatic step performed)

Theunit will display the output level parameter as shownin Figure6, 7 seconds after thel st changeon the second line of LCD display.

External vdtage control generator.

Thecurrent output frequency should be changed to 878 KHz by contralling the DC levd appliedto VCG/SWEEP input jack. Apply a
DC level betwean + 5.0 V and + 10.0 V. The output fr equency mus sweep a range between 17.56 KHz and 8.78 KHz.

Ilustrated below shows wha will happen & thelimits of the DC level range applied to the VC G/SWEEP jack.

Step 9 [—FREQUENCY —  —RANGE (H2
Apply a+ 5.0V DClevel atthe VCG/SWEEPjadk. The output frequency will be 17.56KHz 1M
17.56 KHz, and the LCD display should look like Figure9 at the start of the
L— Lever —I
Rea k-to- Peak
(into 5002)

Figure 9: LCD exanple of displaying
frequency when gpplying aDC levd

Sep 10 I—FREQUENCY_I [~RANGE (Hz—

8.78KHz 1M

ChangetheDC levd until it reaches + 10.0V. The output frequency will reach 8.78

KHz, and theL CD display should | ook like Figure 10 at the end of the frequency 6.00 V Out put
swee.
L rever
Fea k-to- Peak
(into 50Q)

Figure 10: L CD exanpleof displaying
frequency when gpplying aDC levd

3.2.5.2 Example of setting parametersin INTERNAL SWEEP mode

To output asquar e wave 9 gnal whase fr equency sweeps a 6MHz rangein 21.33s, s thesweep frequencyto sartat 8000MHz,
symmetry 40%, level 500mV,, ., DC offset + 2.10V. Seta CMOS output level to + 4.0V (unl caded).

[~FREQUENCY —  —RANGE (Hz

p-pr

Sep l
2.2222MHz  10M
Press the UP button 3 times to reach the desired frequency range (see Tabl€l). The
LCD display shouldlook like Figure 11. The output frequengy will now be 2.2222 1.01 V Output
MHz.
z L rever |
Rea k-to- Peak
(into 50Q2)
Figure11: L CD exanpleofusing
fith frequency range
Sep 2
I_FREQUENCY—I [RANGE (H2
Turnthe FREQUENCY knaob clockwise urtil you reachthe desired frequency, 8QOOOM H Z 10M
8.000MHz. The LCD display should look like Figure12. The output frequency is 1.01 V Output
now 8.0 MHz.
L LeveL —I
Rea k-to- Peak
(into 50Q)

Figure12: L CD exanpleofusing
16 fitth frequency range




Sep 3

Press the SQUARE WAVE SELECT hutton. The unit must output a symmetrical sqguarewavetypesignd onthe OUTPUT jack. As
an effect of pressing the button, the SQUARE WAVE SELECT LED lights and the TRIANGLE WAVE SELECT LEDisnot

lighted.

Sep 4

Turnthe DUTY CYCLE knob counter dodk wise until the displayed duty cyde
reaches 40%. The L CD display should look like Figure13. The output signd on
OUTPUT jack should be asynmetric (an exanpl e of an asymnetric squarewaveis
given in sedion 32.5.3).

TheDUTY CYCLE LED must belighted.

Sep 5

Press the—20dB button. This will engage the— 20dB attenuati on on the main Sgnal
path. The signal levd must decresse with—20dB, the outputlevd will reach alevd
of 101mV , (on 50ohmload). The L CD display should look like Figure 14.

The—20dB LED nust belighted.

Sep6

Turnthe OUTPUT knob dodk wise until the digplayed output level reaches 500mV.

TheLCD diglay shouldlook like Fgure 15.
Output level is now 500mV,, , (on 50ohml oad).

Sep 7

Turn the DC OFFSET knaob clodk wise until the digplayed offset level reaches +
2.100 V. The LCD display should look like Figure 16.

TheDC OFFSET LED nmust belighted.

Therewill be an asymmetric squarewave sgnal of 500mv,, , (on 50chmload), on
the OUTPUT jack positioned & +2.100 V,,, abovethe zerolevd.
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,—FREQUENCY—| [RANGE (Hz—

8.0000MHz 10M
40% DutyCycle

L tever

Rea k-to- Peak
(into 50Q2)

Figure 13: L CD exampleof displaying
duty cyde parameter

EQUENCY
I_FR Q —  [RANGE (H2+

8.0000MHz 10M
101mV Output

L rLever —J

Rea k-to- Peak
(into 50Q2)

Figure 14: L CD exanpleofusing
-20dB attenuaion

,—FREQUENCY—l [RANGE (Hz

8.0000MHz 10M
500mV Output

L rever I

Rea k-to- Peak
(into 50Q2)

Figure 15: L CD exanple of using
-20dB attenudion

,—FREQUENCY—l [RANGE (Hz—

8.0000MHz 10M
+2.100V Offset

L Lever —
Rea k-to- Peak
(into 50Q2)
Figure 16: L CD exanpleof displaying
offset parameter




Sep 8

Pressthe TTL/CMOShbutton. The CMOSLED will light and the TTL LED will
notlight. Turn the CMOSLEVEL knob munter clockwise until CMOS level
reaches 40V. The LCD display should look like Figure 17.

Sep 9

FREQUENCY
— Q = |—RANGE(HZ’:—

8.0000MHz 10M
4.0V CMOSOUT

L rever 1

Rea k-to- Peak
(into 50Q2)

Figure17: LCD exanpleofdisplaying
CMOSoutput level

Pressthe SWEEP I NT/EXT button. Switch the current modeto INTERNAL SWEEPwhen theINT LED lights.

Calculating thefrequency sweep parameters.

Thefrequency sop frequency mus be 2MHz toget a6 MHz frequency range sweep. Using theformulagiven in section 3.17, the
fraction parameter se by tuming SWEEP WIDTH knob must be4 because the stop frequency represents afraction of the sart

frequency; thefraction se by tumingthe SWEEP WI DTH rotary knob,

Sep 10

Turn SWEEPWIDTH knob counter clockwise until the di gplayed sveepwidth
parameter reaches 4. The L CD display should look like Figure 18.

Sep 11

Turn SWEEP TIME knob clodk wise until the di splayed sweeptime parameter
reaches 21.33s. The L CD display should look like Figure 19.

FREQUENCY
r Q . |—RANGE(H2’1—

8.0000MHz  10M

4  SweepWidth

L rever —J

Rea k-to- Peak
(into 50Q2)

Figure 18: LCD exanypleof displaying sweg
width parameter

FREQUENCY
- Q —  [RANGE (H2—

8.0000MHz 10M

21.33s SweepTime
L_ Lever

Rea k-to- Peak
(into 5002)

Figure19: L CD exanpleof displaying swee
time parameter

All thesweep parameers should be sa and the asymmetric squar e wavesignal at the OUTPUT jack should be swegpinga 6 MHz
frequency rangeon 21.33s. Tha e shouldbea CMOStype s gnal onthe TTL/CMOS output jack whose frequencyfol lows the main
output Sgnal frequency.

Sep 12 (auomatic step performed)

After setting al theparameters at the limits of the frequency rangeswee, the LCD digplay must look like Figure 20, when intemal
sweep stats, and Figure 21, when intemal sweep stops.

,—FREQUENCY—l [RANGE (Hz—

FREQUENCY
- Q . [RANGE (H2

8.0000MHz 10M

2.0000MHz 10M
500mV Output

500mV Output

L rever —J

Rea k-to- Peak
(into 50Q2)

Figure 20: LCD exanpl e of sweep
start frequency

L rever I

Rea k-to- Peak
(into 5002)

Figure 21: LCD exanple of sweep
stop frequency




3.2.5.3Example of setting gate period in FREQ COUNTER mode

To measure the frequency of an input signa on VCG SWEEP/COUNTER IN jack, use2 gate periods 0.01s and 10s
Suppose the frequency of the input signal is 63 877,099Hz, theleve is under 10V,

Stepl |—FREQUENCY = [RANGE (Hz—
63877102 Hz
Counter 0.01s

Pressthe COUNTER IN/VCG SWEEP button. The FREQ COUNTER mode will

beengaged and the COUNTER LED will light. Therest ofthe LED indi cating L Lever 1

working mode, VCG SWEEPLED, INT LED and EXT LED will not light. Rea keto- Peak

Using a0.01s gateperiod will be the fastest period available. At high frequendes (into 5002)

vaues, therewill be thehighest counter error. Figure 22: L CD exanpleof displaying measured

The content of the LCD diplay changes andit mustlook like Fgure 22 frequency using 001 sgate period time

I—FF%EQUENCY—l [RANGE (Hz—
63877100 Hz
Counter 0.1s
L— Lever —

Rea k-to- Peak
(into 50Q2)

Figure 23: L CD exanple of displaying measured
frequency using 0.1 s gae period time
Step 2

PressingtheUP button once will changethegate period to 0.1s. The
gate period will decreaseto 0.1s and the countwill be more accurate.

The content of the LCD display will changeand it mug look like

Figure 23.
Step 3
. o , o [TREQUENCY —  RANGE (Hz
PressingtheUP button twicewill changethe gae periodto 10s. The gae periodwill
decresseto 10 s and the count will be the most accurae avdlable. 63877009 Hz
The content of the LCD digplay will changes and it must look like Figure24. Counter 10 s
L Lever |
Rea k-to- Peak
(into 50Q2)

Figure24: L CD exanpl e of displaying measured

3.2.5.4 Example of saving the active mode frequency using 10 s gateperiod time

This example will show the saving of the current configuration See Figure 1 (beginning of section 3.2.), to see how the
LCD dispay will looklike before starting the saving.

,—FREQUENCY—l [RANGE (Hz—
Sep 1 Press again for
saving config.
L— Lever —I

Rea k-to- Peak
Press both therangebuttons, UPand DOWN at the sametime. The LCD display (into 500Q)
content will change, and it must look like Figure25.

Figure25: L CD exanmpl e of displaying the
The unit is expecting the user to press the rangebuttons again at the same time. initiali zati on of saving current configuration
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Sep 2 (the successful case)
FREQUENCY = [RANGE (Hz—

Press both therangebuttons, UPand DOWN again & thesametime. The current Confl g uration
configuration will be saved and theL CD display content will change, and it must saved
look like Figure 26, for 3 seconds.

L— Lever—I

Rea k-to- Peak
(into 50Q)

Figure 26: L CD exanpl e of displaying the success of
saving current configuraion

Sep 2’ (automatic step performed)
—TREQUENCY ] _[RANGE (HZ+
2.2222KHz 10K

Thereare2 waysto ge this situaion.

Thefirst way is to have asuccessful saving. 101 V O ut DUt
The2™ isto press the other button, corrbinaions of buttons or tuming knobs. The L— cever
saving of configuraion is abandoned. Pea k-to- Peak

(into 50Q2)

Either way, theL CD display must look likefigure27.
Figure 27. LCD exanpleof displaying after a
configuration saving

3.2.5.5Waveform examples

This sedionwill have exanpl es of the outputted waveforms: sine, square, triangl e for different duty cyclevalues.

Attention: The true meaning of duty cycle applies only for thesquare wave. By turning the DUTY CY CLE knob, the
symmetry of the waveform can change for sine wave and trianglewave. Therefore digorted wave shapes will
be obtained for the sine wave and ramp waves will beobtained for the triangle.

Sinewavetypesignals

Exanpl e of asymrmetric sinewave, duty cycleset to 0%.
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Exanpl e of asymrmetric sinewave, duty cycleset to 20%.

Ve e 4 ’ rd
/ / /
e e 7 "

Exampl e of symmetri ¢ sinewave, duty cycleset to 50%.

Exampl e of asymmetric sinewave, duty cycleset to 68%.

\_\\‘k\\ - a ey
| / \ \ \\
\ \
\\M_,» L - \H\.‘,

Exanpl e of asymmetric sinewave, duty cycleset to 80%.
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\, \ b N\
e, \\\ \\\H- .
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Exanpl e of asymrmetric sinewave, duty cycleset to 100%.

Exampleof squarewavetypesignals

Exampl e of asymmetric squarewave (pulse wave), duty cyd e se to0%.

T e A VORI A2 T

Exanpl e of asymmetric squarewave (pulse wave), duty cyde se to25%.

s magmavpn
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Exampl e of asymmetric squarewave (pulse), duty oycle se to 70%.

T e ik 4 T e g T e = e TR e (YT e PR e g T T g

Exanpl e of asymmetric squarewave (pulse), duty oycle se to 95%.

B P U P U S P T S D0 L P I U S NP S e

Exampleof triangle (ramp) wavetypesignas

Exampl e of ramp wave (asymmetric triangl e), duty cyde setto 0%.
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Exampl e of symmetric triangl e, duty cyde setto 50%.

). ,

/ / %
N/ g \ / N/ / N\
\\/ Sy \ ’ \/

Exanpl e of ramp wave (asymmetric triangl e), duty cyd e setto 70%.

¥
..f')}/ // //
at ,/ ¥
P v 2
/J/’ ,,r'f 'H,H' &
// /r o
\\/ / /’/ - i i

Exanpl e of ramp wave (asymmetri c triangl ), duty cyd e set to100%.
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3.3 REMOTE mode

Thisis not anoperaing mode; it is another method of contradl ling the Modd 4017B, through the RS232 interface. By usng the
REMOTE node, every asped of theunit can be controlled using aterm nd without havingto turn or press the front panel buttons.
When REMOTE modeis active, the front panel controls will be disabled, and thetermind will havethefull control.

REMOTE nodeisinmplemented through RS232interface by usng 9600 BPS fixed conmunication speed, 8databits, 1 sop bit and no
parity.

REMOTE mode engaged will beindicaed by diglayingtheword“ Renote” on the second line of the L CD display and by thesending
of a messagetotheremptetermind throughinterface.

REMOTE mode disengaged will beindicated by retumingthe L CD di glay tothe di gplaying mode without the word “ Remote” on the
second lineofdisplay. A message will be sent to theterminal through interface and the front panel controls will be enabl ed.

3.3.1Brief command description.

Commandstype:

e Typel: Commands for engaging/di ssngaging REMOTE mode.

e Typell:  Commands for determning informeti on regarding the unit.

e Typelll: Commands for setting mode and parameters.

e TypelV: Commands forloaling/saving the default mode loaded at power-up.
e TypeV:  Commands for aborting/forcing conmand execution.

For every command, the unit returns a sped fic message regarding thetypein case of success. Failing to process acommand will return
spedfic error messages to theterminal . For full descii ption of the commands see section 3.3.2.

Thetypel command is used for engaging and disengagi ng the REMOTE mode. Without giving the command for engaging remote
mode, the unitwill not accept commands of 111 and IV type. These commands will a 0 enabl €disebl e the front panel contrals.

Thetypell command is used for findinginformetion regarding the unit, i.e.: modd, software version, hardwarevers on, serid number,
and whether or notunit is conneated. These commands can besent without REMOTE nmode being active.

Thetypelll command is used for aconpl ete setting of the operaing node and its assod ated parameters. The i mplemented commands
can emulate every front panel control. These commands are processed only if unit isinREMOTE mode.

ThetypelV command is used for saving/loading the current configuraion, saved configuraionorn/fromanon-vol atil e locati on,
configuration |loaded & power-up. These commands are processed only ifunitisin REMOTE nmode.

ThetypeVcommand is used for aborting the current command execution or to force evaluati on of thevdue sent to the unit inthe case
oftypelll command. These commands are processed evenifunitisnotin REMOTE node.

3.3.2 Commands description
3.3.2.1 General rules

All commands are impl emented using hex ASCII charaders” 0’ to“ 9’ and“ A” to“ F". Sending other characters will aort processng,
the charadters recd vad will be discarded and a spedfic error message will be sent to theterminal.

Characters within acommand can be sent with amaxi num4-second timeout. Failingto send acharager within thistimewill abort the
process, the characters received will be discarded and a specific error message will be sentto thetermind.

There are commands tha do not transfer aparameter’ s vdues and commands tha send aparanmeter’ s vd ues throughinterface. There
areruleswhen you transfer values. Y ou can send avd ueus ng acombinaion of amaxinum10 ASCII characters. After 10 charaders
arereceived or are exceeding the4-second timeout, theunit will sart processingthevdue.

The processing can beforced by issuing the character “!”.
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General syntax:

XXXX[[2yyyyyyyyyy]

These are the notaions used in the syntax expression:

XXX X Represants the main command body implemented using the hex ASCII charagers“A” to“F',“ 0" to
“9” . Man conmand body canbeupto 4-digitlength. Commands are not casesensitive.
[2] Parameter used only for type Il command and represents the S gn digit. Useit only when youhaveto
send asign nunber (i .e. offset value).
[yyyyyyyyyyl Parameter used only for type Il command and its vd ue represents amexi mum 10-digit vdue.
Restridions:
Values canbe sent using ASCII characters“ 0’ to“9”,“ " K”,“ M” . There cannot be any other charaders in the 10-digit vdue.

There cannat betwo”.” , two “M” ortwo “ K” in the same 10-digit value.

Usethedgn digit,“ +" or“-" only for values that canbe negaive.

There cannat betwo sgn digits or the unit will ort processing the vdue, the characters will be discarded and a specific error
message will be sert to theterminal.

Note Any command can be aborted & any sending sage, by issuing charader “ X" . This will eort the aurrent command processing,
previous received characters will be discarded and a sped fic message will besent tothetermind.

3.3.2.2 Commands description.

Typel command: commands used to enable/disable the REMOTE mode.

RERE command

Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

RDRD command
Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

RERE
None

Enables REMOTE node. On thesecond lineofthe LCD display, the* Renpte”
message will be displayed insead of the” Qutput” message. The parameters can be
modified only through the RS-232 interface and the front panel will bedisabl ed.

RERE

“ Remote mode engaged”

RDRD
None

Disables REMOTE mode. On the second line of the L CD display, the Output”
message will be displayed ingead of the" Rermote” message. The parameters can be
nmodified only through thefront panel.

RDRD
“ Renote mode off”.
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Typell command: commands used for finding information regarding the unit.

11D command

Syntax:
Parameters:
Description:

Example:

Messagereturned to terminal:

|P command

Syntax:
Parameters:

Description:

Example:

Messagereturned to terminal:

ISV command

Syntax:
Parameters:
Description:

Example:

Messagereturned to terminal:

IHV command

Syntax:
Parameters:
Description:

Example:

Messagereturned to terminal:

IN command

11D

None

Asks for the unit type conneded to the interface.
11D

“ BK Precision Model 4017B”

P
None

Asks for the presenceof the unit at thetermind. Unit mug retum amessage
indicaing the presence.

P
“Unit connected”.

ISV

None

Asks the unit ebout the current soft verson.
ISV

“ Softwar e version: X.Y”, where X representsthe base oft version and Y represents
the number of the soft verson derived fromthe base verson.

IHV

None

Asks the unit ebout the current hard version.
IHV

“Hardwareverson: ZW”, where Z represents the basehard version and W
represents thenumber of the hard vers on derived fromthe base version.
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Syntax:
Parameters:
Description:
Example:

Messagereturned to terminal:

IN

None

Sendsto terminal the unit' s sefial number.

IN

“Saial Number: XXX-YYYY-ZZZZ" where XXX-YYYY -Z277Z

Represents theserid number according to BK Precision codification.

Typelll command: commands for setting mode and its parameters.

CM command
Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

CF command

Syntax:

Parameters:

Description:

CMx
xisa3 possiblevaluedigit: 0,1 or 2.

Sets the unit' s working mode according to thevalue of the® xX” parameter. If x> 2
the unit remains in the working mode and a sped fi ¢ error message is sernt to
termnal.

Ifthempdeis already set, any action is éborted and a spedfic messageissert to
terminal .

CMO —the" EXTERNAL VCG” modeis engaged.
“Mode EXTERNAL VCGengaged” ifx=0
“Mode INTERNAL SWEEPengaged” ifx=1

“Mode FREQCOUNTER engaged’ ifx = 2
“Modeunavailable” ifx >2

“Mode already s¢” to enebleampdewhichis already running.

CRxIyyyyyyyyyyl
x represents adigit, valid for the following vdues: “1”,“ U”,“ D" ,“ S".

yYyyyyyyyy isadecimal digit vduewho takes vd ues between 0 and 1000000000,
vaidonly ifx=S.

Casel

In EXTERNAL VCG and INTERNAL SWEEP node, this commend
setdmodifies/interrogates thevalue of the start frequency.

If x=S, thestart frequency will be sd at thevdueofthe” yyyyyyyyy’ parameter
which takesvalues beween 0.00Hz and 20000000.00Hz with a0.01HZ resal ution.

If x=U orx =D, theworking domain of the" yyyyyyyyy” parameter will be
incressed or respedively decreased.

If x=1 thevalue of the start frequency will be sent to theterminal.
Case?2

In FREQCOUNTER mode this command modifies the gae period used in
measuring frequency or asks about the measurel frequency.

If x=U orx =D thegate period will beincreased or regpectivdy decressed.
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Example:

Messagereturned to terminal:

CL command

Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

CO command
Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

If x=1 the measured frequency will besent tothetermind.

Casel

CFS4000 - setsthe start frequency a 4000 Hz.

Case2

CFU —incresses the gate period used in measuring frequency

Casel:

“Qutput frequency: yyyyyyyy,yy HZ' ifthe command was correctly sent.
“Wrong valuesent” ifthe" yyyyyyyyy” parameter sentwas not avdid vdue.
Case2

“Gateperiod 0.1 " and“ Measur e frequency: yyyyyyyyy HZ' ifthe gaeperiodis
changed.

“Measured frequency: yyyyyyyyy Hz" if asked about measured frequency.

CLx[yyyyyl
x represents adigit that has 2 vdid vdues: “ " or* S

yyyyy isadedma digitvalue between10 and 10000, vdid ifx= S.

These commands set/interrogaes the output levd on the OUTPUT jack. The
command is availableonlyin EXTERNAL VCG or INTERNAL SWEEP mode.

If x=S theoutput level will beset atthevdueofthe” yyyyy”, alevel tha can tke
values bawean 10mV and 10000mV.

If x=1 theoutput level & the OUTPUT jack will besert toterminal.
CL S345 — sdstheoutput level & 345mV.

“Qutputlevel: yyyyy mV' i fthe command was corredly sent
“Wrong valuesent” if* yyyyy” parameter sent wasnot avalid vdue.

COx[zyyyy]

x represents adigit that has 2 vdid vdues: “ 1" or“ S’.
zisavadiddigit onlyifx =Sand has 2 vdid values "+" or* - .
yyyy isadecimd digit vduebetween 0 and 5000, validifx = S.

This command sets/interrogates theoffset level added atthe OUTPUT jack. The
command is availableonlyin EXTERNAL VCG and NTERNAL SWEEP mode.

If x=S, theoffset levd will beset & thevaue ofthe” zyyyy” parameter, offset tha
can takevalues bawean -5000 mV and +5000 mV. It is necessary tha the sign is
sent first; otherwi se the fol lowi ng parameter will bedropped.

If x=1,theoffset value at the OUTPUT jadk will be sent to theterminal.
COS-4333—setsthe OUTPUT offset levd at -4333 mV.

“ Offset: zyyyy mV' ifthecommand is sent corredly.

“Wrong valuesent” if”yyyy” parameter sent was not avdid value.
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CT command

Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

CD command
Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

CW command
Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

CS command
Syntax:

Parameters:

CTx[yyyl
x represents adigit that has only 2 vdid values “1” or“ S’.

yyyisadedmd digit value bewea 40 and 140, vdid ifx=S.

The command sets/interrogates thelevd on TTL/CMOS output. The command is
avalableonlyon EXTERNAL VCG andI NTERNAL SWEEP mode.

If x=S the CMOSoutputlevd will takevdues bewean 4.0 and 14.0 V.
If x=1theCMOSlevd vduewill besentto termind

CTS123 — sesthe TTL/CMOSoutput level & 12.3V
“TTL/CMOSoutput: 123 V' ifthecommand is sent correctly.
“Wrong valuesent” if* yyy” parameter sent wasnat avalid vdue.

CDx{yyy]
x represents adigit that has only 2 vdid values “1” or“ S’.
yyyisadedmd digit value beween 0 and 100, validifx =S.

The command sets/interrogates theduty cyde ofthesgnal output on OUTPUT
jack. Thecommand is available only on EXTERNAL VCG and INTERNAL
SWEEP node.

If x=S, theduty cydewill takevdues bewean 0 and 100%.
If x=1,theduty cydevauewill besat to theterminal.

CD S0 — setsthe duty cydeto 0%.

“Duty cyde: yyy %” ifthe command is sent correctly.

“Wrong value sent” ifthe" yyy” parameter sentwas not avdid vdue.

CWx[ywy]
x represents adigit that has only 2 vdid values “ 1" or* S’.

yyyisadedmd digit value beween 1 and 100, validifx =S.

The command setsfinterrogates theraio factor used to cd cul ate the STOP frequency

oftheoutput sgnal & OUTPUT jadk. Thecommand is avdlebleonly on
INTERNAL SWEEP node.

If x=S thevaueoftheratio will takevalues beaween 1 and 100.

If x=1 theratio factor used to cd culate the STOP frequency will be sentto
termnal.

CW A5 - sets theratio appliedto the START frequency at thevdue of 45.
“ Sweep width ratio:  yyy %" ifthe command is sent correctly.
“Wrong valuesent” ifthe" yyy” parameter sent was not avdid vdue.

“Command not allowed in current mod€e’ if INTERNAL SWEEP nodeian' tthe
current working mode.

CSxlyyw]
x represents adigit that has only 2 vdid values 1" or* S’.
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Description:

Example:

Messagereturned to terminal:

CV command

Syntax:
Parameters:

Description:

Example:

Messagereturned to terminal:

CE command

Syntax:
Parameters:

Description:

Example:

Messagereturned to terminal:

yyyy isadecimda digit vduebetween 1 and 3000, validifx = S.

The command sets/interrogates the frequency sweeptime of the output sgnal on the
OUTPUT jack. Theconmend is avdleleonly on INTERNAL SWEEP nmode.

If x=S theswee timewill t&kevdues between0.01sand30.00 s. Ifx= | the
sweep timewill besent toterminal.

CSS333-setstheswegp timevalueat 3.33s.
“Sweeptime: yyyy s” ifthecommand is sent correctly.
“Wrong valuesent” ifthe" yyy” parameter sentis not avdid vdue.

“ Command not allowed in current mode’ ifINTERNAL SWEEP modeisn't the
current working mode.

CVx
x represents adigit that has only 2 veid values “ 0” or* 1".

The command sets theway in whid the frequency is modified during afrequency
swesp. This command is avdlableonly on INTERNAL SWEEP node.

If x=0, thelinear sweep modeis engaged

If x=1, thelogarithmic sweg modeis engaged
CVo

“Linear sweep mode engaged” if x=0.
“Logarithmsweep node engaged” ifx=1.
“Unavail able command” ifxis not avalidvalue.

“Command not allowed in current mode’ iftheINTERNAL SWEEP nmodeis not
the currentworking mode.

CEXx
x represents adigit who has only 3 vdid values “0”,“ 1", 2".

The command sets theoutput s gnal type: sne, triangl eor square on the mai n output,
OUTPUT jack. Thecommand is avalableonly on EXTERNAL VCG and
INTERNAL SWEEP mode.

If x=0,asinewavesignd is outputtedon OUTPUT jack.
If x=1atrianglewaveis outputtedon OUTPUT jack.

If x=2 asquarewaveis outputtedon OUTPUT jack.
CEO

“Sinefunction geng ated’ ifx=0.

“Trianglefundion generated” ifx = 1.

“Squarefunction geneated’ ifx=2.

“Function not implemented” if x digit sentwas not avalid vdue.
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CB command

Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

CG command

Syntax:

Parameters:

Description:

Example:

Messagereturned to terminal:

CA command

Syntax:

Parameters:

Description:

Example:

CBx[yl]
x represents adigit that has only 2 vdid values “1” or“ S".
y represents adecimel digit, vdidifx=S.

The command sets/interrogates the mode of displ ayi ng thedecimel s in American or
French.

If x=S andy =0, the American mode of displ ayi ng thedecimal s using point will be
engaged.

If x=Sandy =1, the French mode of di gl aying the ded mal s us ng conmawill be
engaged.

CBS0 — thedeci mal swill bedisplayed according to theA merican mode.
“LCD point display engaged (American option)” ify =0.
“LCD conma display engaged (French option)” ify = 1.

“Incorrect command” ifany of thedigits sent was not vdid.

CGXyl

x represents adigit that has only 2 vdid values “ 1" or“ S”.

y represents adigit that has 2 vdid vdues:“ C” or* T”, only ifx=" S".
The command sets/interrogates theoutput typeon TTL/CMOSjack.

If x="1",thetypeof signd outputted on TTL/CMOSjack will besend tothe
termnal.

Ifx=*S" andy =* C’,aCMOSstylesgnal will beoutputted on TTL/CMOS jack.
Ifx="8 andy =" T",aTTL stylesignd will beoutputted on TTL/CMOSjack
CGSsT

“TTL signal on TTL/CMOSjack” ify =* T"

“CMOSsignd on TTL/CMOSjak” ify ="C"

“Incorred command” if any of the digits sent was nat vdid.

CAX[y]
x represents adigit that has only 2 vdid values “ 1" or* S’.
y represents adigit that has 2 vdid vdues: “E” or“ D", onlyifx =" S'.

The command sets/interrogates if —20dB attenuaionis engaged or disengaged on the
mai n signal output, OUTPUT jack.

If x="1", amessageindicaing if attenuaion is engaged or disengaged & signd
output will be sendto thetermind.

If x="S" andy ="E", the—20dB attenuaionwil| beengaged on OUTPUT jack.

Ifx="S" andy =" D", the—20dB attenuaionwil| bedisengaged on OUTPUT
jack.
CASE —will engagethe—20dB attenudion.
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Messagereturned to terminal:

“-20dB attenuétion engaged on OUTPUT jack” ify =" E”
“ -20dB attenuaiondisengaged onOUTPUT jack” ify ="D”

“Incorred command” if any ofthe digits sent was not vdid.

TypelV command: Used for saving/loading the current configuration / saved configuration

SSS command

Syntax: SSS

Parameters: none

Description: Command usal to savethe current working node and its parameters asthe default

Example:

Messagereturned to terminal:

SL S command

Syntax:
Parameters:
Description:

Example:

Messagereturned to terminal:

loaded date & power-up.
SSS

“ Default power -up sate saved” if the current working mode andits parameters were
successfully saved.

“Unawail able command” if the command sent was inconplete

SLS

None

L oads the default loaded stete at power-up asthe current working sate.
SLS

“ Default power -up date lcaded”

“Unavwailable command” if the command sent was inconpl ete.

TypeV command: used for aborting the current command execution or to force evaluation o the value sent to the unit.

Character “X”

Syntax:

Description:

Messagereturned to terminal:

Character “!”

Syntax:

Description:

Example:

Messagereturned to terminal:

X

Ifthe character isissual, any conmand pending for conpl ete reception of characters
will be éborted and the received charaders are dropped.

“ Conmand aborted by teeminal” ifthe" X" charader isissued.

“Incorrect command” if* X” character isissued and the unit was not pending
previoudy for full command receiving of sending it.

Command usdl to forceimmediate handling of the parameter value received from
thetermind. Command is avail abl e only for commands tha transfer values to the
unit. When aparameter value hes been recd ved, the unit does not wait for a4 second
timeout inorder to gart vd ueinterpretati on.

“ CFS14.23!" inmediately sets the frequency & 1423 Hz.

If character” !” isissued after receiving aparameter value, theterminal will receivea
message regardi ng the correct settings of the parameter value.

“Unavwailable command” or “ Wrong value sent” are error messages sent to the
terminal if* !” was issued in other conditionsthan thosespedfied above.
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3.3.3 Remote program examples

The programexanples are the equivd entsof the contral s usedin the example shownin sedion 3.2.5. Assume the same starting
conditions: EXTERNAL VCG mode, synmetric triangle ¢yle waveformoutputted, nosignd at VCG/SWEEP input jadk, output
frequency sd to 2.222KHz, output level 1.01V, DC offset OV, TTL stylesignd outputted on TTL/CMOSjack. Supposeonly the
following LED arelighted: EXT LED,VCG SWEEPLED, TTL LED, TRIANGLE WAVE SELECT LED (seefigurel).

3.3.3.1Example of setting parametersin EXTERNAL VCG modeusing REMOTE control.

Corr&pqndin I ssued mommand Messagereturned
S0 | exammprefrom
section 3.2.51
1 - RERE Renote mode engaged
2 1,2 CFS87800000 Qutput freguency: 878000,00 Hz
3 3 CEO Sinefunction generated
4 4 CDS65 Duty cycle: 65 %
5 5 CL S6000 Output levd: 6000 mV
6 6 C0S-1023 Offset: -1.023V
7 7 CTS80 TTL/CMOSoutput: 80V
8 9 CM1 Qutput frequency: 17560,00 Hz
9 10 CFI Qutput frequency: 8780,00 Hz
10 - RDRD Remote mode off

After step9, the LCD Display shouldlook like Hgure 28.

,—FREQUENCY—| [RANGE (Hz—
8.78KHz 1M
6.00 V Remote
L— Lever —I

Rea k-to- Peak
(into 50Q2)

Figure 28: L CD exanpleof displaying
frequency whenin REMOTE mode




3.3.3.2Example of setting parametersin INTERNAL SWEEP modeusingREMOTE control.

Step | Corresponding I ssued command Messagereturned
step in example
from section
3252
1 - RERE Remote mode engaged
2 12 CFS800000000 Qutput frequency: 8000000,00 Hz
3 3 CE2 Squarefundion generated
4 4 CDs40 Duty cycle: 40 %
5 5,6 CLS500 Cutput levd: 500 mv
6 7 COS+2100 Offset: +2.100 V
7 8 CTH40 TTL/CMOSoutput: 40V
8 9 CM1 Mode INTERNAL SWEEP engaged
9 10 CWs4 Sweep wicth ratio: 4
10 11 CSs2133 Sweep time: 21.33 s
11 - RDRD Remote mode off

After step 10, the L CD display should look like Figure 29.
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Figure 29: L CD exanpl e of sweep start
frequency in REMOTE mode




3.3.3.3Example of setting gate period in FREQ COUNTER modeusing REMOTE control.

Step | Corresponding I ssued command Messagereturned
step in example
from section
3252

1 - RERE Remote mode engaged

2 1 CM2 Mode FREQCOUNTER engaged

3 2 CFU Gateperiod 0.1s
Measur el frequency: 63877100 Hz

4 3 CFU Gateperiod1s
Measur el frequency: 63877100 Hz

5 3 CFU Gateperiod 10 s
Measurdl frequency: 63877099 Hz

6 - CFI Measurdl frequency: 63877099 Hz

7 - RDRD Renmote mode off

After step5,the LCD digplay shouldlook like Fgure 30.
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Figure 30: LCD exanple of displaying measured
frequency in REMOTE mode




4. SPECIFICATIONS

REQUENCY CHARACTERISTICS: TTL OUTPUT :
Waveforms: Sine, Squae, Triangle, + Pulse, £ Threshold Levd (aprox): 0.8V to 2.4V
Ramp Riseor Fdl Time: <25ns (10%to 90% of threshold)
Frequency: 0.01Hzto10MHz Duty Cyde: 50% typicd
Availeb_lerarg&c 5 -
Resolution: 5 digits CMOS OUTPUT :

Variable Duty Cyde: 0 to 100% continuoudy variebl e,
3-digit resolution

Operaing Modes Externd VCG, Internd Sweep and Max frequency: 10 MHz
Frequmcy Counter ReSOIUt| on: 3 d|g|tS

Frequency Stability: output will change lessthan 0.09% Levd: 4Vt0 14V £05 V,,,,, (5SMHz max)
over 15 minutes after 1-hour warmup Continuoudy Variale

Riseor Fdl Time 4V: <120ns (10%to 90%)

OUTPUT LEVEL CHARACTERISTICS:
VCG (Voltage Controlled Generator) INPUT:

Impedance: 50Q+ 10% !
Output Level: 0.01 + 10V, , into 500 Input Voltage 0-10 + 1V causes a100:1 frequency
0.02 + 20V, into open drcit ' change .

Accuragy: +50mVpp i nto 50Q Impedance: 10KQ+5%

Avdlaleranges 2 (with & without -20dB atten.)

Resolution: upto4digits SWEEP OPERATION:

Attenuation: -20dB £ 1dB

DC Offset: Mode LIN/LOG
Preset: +0.1V typicd Width: 100:1, cont. variabl e, 3-digit resa ution
Variable: +10V into open-cirauit, Rae 0.01 sec to 30 sec, continuoudy

_ +5V into 50Q vaiable 4 digits resolution

Resol ution: 4 digits Swesp Output: 0.1+ 10V, into 500

FREQUENCY COUNTER:
SINE WAVE (into 500):

Range 5Hzto 100MHz (1S & 10SGate)

Digortion: <1%typicd at 1kHz 50Hzt0100MHz (01S Gate)

Flatness +50 (.45 dB) 100Hz to 100MHz (0.01S Gate)
Accuragy: Time base Accuracy + 1 count

; . Time Base Accuracy: +10PPM (23°C +5°C)
SV UARE WAVE (into 500): Display: 9 digits
) o Aging: + 5ppmyear
&_/mm_e-try. 0.1Hzto 100kHz < 2% Input: 50mvpp to 10Vpp
Rise Time: <20ns (10%to 90%)
) INTERFACE: RS-232 using a DB-9 femdale connector,
TRIANGLE WAVE: fix baud rate set & 9600 BPS
Linearity: > 98%to 100kHz POWER SOURCE: 110220 VAC #10%, 50/60 Hz, internd
jumper selecable

Included inthe 4017B padkaging box will be an Instruction Manual, Output BN C-to-Alligaor Ceble,Power Cord and protedive
meterial s including FoamEnds and aPlagtic Bag.

NOTE: Specifications and informetion are subject to change without nati ce. Plesse visit www.bkpred § on.comfor the most current
produd informetion.
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5. Service | nformation

Warranty Service: Pleasereturnthe productin the origind packagingwith proof of purchaseto the address below. Clealy
staeinwriting the performance problemand retum any |eads, probes, connedors and accessori es that you are usingwith the
device.

Non-Warranty Service: Retum theprodud inthe origind padkaging tothe address bd ow. Clearly stetein writingthe
performance problemand return any | eads, probes, connectors and accessoriestha you are ud ng with thedevice. Cusonmers
not on open account mugt ind ude payment inthe formof a money orderor credit card. For the most current repair charges
plesse visit www.bkpred 5 on.comand click on* sewvicedrepar”.

Retum all merchandiseto B&K Predson Com. with prepaid shipping. Theflat-rate repair charge for Non-Warranty Sewvice
does nat include return shipping. Return shipping to locaions in North American isind uded for Warranty Service. For
ovemight shipments and non-North A merican shipping fees pl ease contact B&K Pred son Corp.

B&K Preddon Com.
22820 Savi Ranch Parkway
Y orbaLinda, CA 92887
www .bkprecision.com
714-921-9095

Includewith thereturned instrument your completereturn shipping address, contact name, phone number and
description of problem.

Limited Two-Year Warranty

B&K Preddon Com. warrants to the original purchaser that its produds and the component parts thereof, will be free fromdefectsin
workmenship and materials for aperiod of two years fromdate of purchase.

B&K Preddon Com. will, without charge, repairor repl ace, at its option, defective product or cmnponent parts. Returned product must
be accompani el by proof of the purchase datein the formof asal es recei pt.

To obtanwarranty coveragein the U.SA ., thisprodud must be regi gered by cormpleing awarranty regi sration formon
www.bkprecision.comwithin fifteen (15) days of purchese.

Exclusions: Thiswarranty does notapplyin the event of misuseor abuse of the product or as a result of unauthorized
alterations or repairs. Thewarrantyisvoid if theserial number is altered, déf aced or removed.

B&K Predson Com. shdl notbelieblefor any conseguentid dameges, ind udingwithout limitaion damages resulting froml oss of
use. Some states do nat allow limitaions of incidental or consequentid dameges. So the above limitati on or excl usion may not apply to
you.

Thiswarranty gives you specific rights and you may have ather rights, which vary fromstate-to-stae.

B&K Preddon Com.
22820 Savi Ranch Parkway
Y orbaLinda, CA 92887
www .bkprecision.com
714-9219095
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BX PRECISION Declaration of CE Conformity
according to EEC directives and NF EN 45014 norm

Responsible Party Alternate Manufacturing Site
Manufacturer's Name: B&K Precision Corporation B&K Taiwan 0574
Manufacture’s Address: 22820 Savi Ranch Pkwy.

Yorba Linda, CA 92887-4610
USA

Declares that the below mentioned product

Product Name:  Function Generator

Part Numbers: 4017B

complies with the essential requirements of the following applicable European Directives:

Low Voltage Directive 73/23/EEC (19.02.73) amended by 93/68/EEC (22.07.93)
Electromagnetic Compatibility (EMC) 89/336/EEC (03.05.88) amended by 92/68/EEC (22.07.93)

and conforms with the following product standards:

Safety EN 61010-1:2001

EMC EN 61326:1997 + A1:1998 + A2:2001
EN 50081-1
EN 50081-2

This Declaration of Conformity applies to above listed products place on the EU market after:

’

i Tl
August 4, 2006 Viedwr [ DI@NC
Date Victor Tolan
President
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