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Az 50 MHz-es TG5011 nagymértékben feliilmulja a hasonlé tipusu
késziilfékeket, nem csak a paramétereit, de az arat is tekintve.
A TG2511 az 5011-hez hasonio tulajdonsagokkal rendelkezik, de annal is
alacsonyabb arral azoknak, akiknek kisebb frekvencia tartomany is megfelel.

Funkcid / tetsz6leges hullamforma / pulzus generator
Max. 50 MHz szinusz és négyszdqg, 1 uHz vagy 14 digit felbontas
Tetszdleges hullamformak 128 Kpont felbontasig és max. 125 MS/s-ig
Valodi pulzus generator valtoztathato késleltetéssel és
valtoztathato fel-/lefutasi idével
Belsé és klilsé digitalis modulacio, AM, FM, PM, PWM, FSK
Programozhatésag USB, GPIB és LXI konform LAN interfészen keresztil

| Done

Nagyfrekvencias hullamformak
A TG 5011 az arkategdriajaban lehagy minden mas generatort azzal, hogy
segitségével szinusz és négyszogjelek allithatok elé egészen 50 MHz-ig.
(A legolcsobb valtozat a TG2511 25 MHz- ig mikodik)
IZ:LHE LA, Ut
FCN: Sine
FRG: =|:| 0000000000MHzZ
AMP: 10.00 Vpp ”\—/ \/
OFS: +0.000 Vdc
OUT: 50 Q On
50 000,000,000 OO[EMHz
Ampl_[Offset | [
Kivételesen nagy frekvencia pontossag
A hullamformak frekvencidja 14-szamjegyes pontossaggal allithaték be,
azaz 1 pHz felbontassal. A DDS-alapu frekvencia generalo rendszer alapjat
egy 1 ppm-es stabilitassal rendelkezd TCXO idébazis képezi.
A hullamformak minésége
A TG5011 és TG2511 nagy-tisztasagu szinusz jelet allit elé, nagyon kis
harmonikus torzitassal és nagyon kis fazis-zajjal. A négyszdghulldm nagyon
kis tullévéssel és 8 ns-nal kisebb felfutasi idével rendelkezik. A négyszdgjel
szimmetridja 25 MHz-ig allithato.
Haromszdég- és fiirészjel
Kivalé minéségl haromszdg és valtoztathatdé szimmetriaju fu- részjel 500
kHz-ig (TG5011), ill. 250 kHz-ig (TG2511) dllithatd el6 a készilék
segitségével. Ezek a hullamformak eldallithatok magasabb frekvenciaval is
tetszéleges hulldmforma funkciéban, de szimmetria-allitasi lehetéség nélkil,
és a frekvencia névekedésével romlé minéségben.
VLF generalas
A DDS rendszer lehet6séget ad nagyon kis frekvenciak bedllitasara, pl. 1
MHz kordli frekvencia 0.1% pontossaggal és 1 ppm stabilitassal allithaté be.
Pulzus generator tulajdonsagok
Mindkét generator képes pulzus Uzemmddban is mikédni. A pulzus-
szélesség, a periodusid6tdl fliggetlen késleltetési id6, valamint a fel- és
lefutasi id6k tag hatarok koézétt allithatok.
Nagy tartomanyban allithato ismétlési ido
A TG5011-nél a pulzus periddus ideje 80 ns és 2000 s (0.5 MHz... 12.5
MHz) kézétt allithatd 14-szamjegyes (azaz 1pHz-es felbontassal. A TG2511-
nél a minimalis periédus id6 160 ns (6.25 MHz).
TR LN, st
FCN. Fulse ™
FRQ: 7.50000000000MHz r 'i; {
HIL: +3.300 W Y
LOL: +0.000 ¥ j
IOUT. 50 Q On
Couple | Rise Range |
Nagy tartomanyban valtoztathaté pulzus-szélesség és
késleltetési idé
A pulzus-szélesség és a késleltetési id6 egymastol fliggetlendl allithaté 10
ns felbontassal. A minimalis pulzus-széleség 20 ns és a kitdltési tényezé
max. 1:2 millidrd aranyban allithaté be.

Egymastdl fliggetlenil allithato fel- és lefutasi idé

A késziilék nagyon kis (kisebb mint 8 ns a TG5011-nél, és kisebb mint 13 ns
a TG2511-nél) fel- és lefutasi id6t produkal, de ez egymastdl fiiggetlenil
allithatd 5 ns-40 ps (10 ns-40 ys a TG2511-nél) tar-tomanyban. Lehetéség
van a két id6 egymashoz térténd rendeléséhez, ebben az esetben a beallitas
mindkét idére azonosan érvényes.

Triggerelés, burst és kapuzas

Mint a tébbi hulldmformanal, a pulzusok triggerelheték kilsé jelforrassal,
belsé trigger generatorral, vagy busz-parancs segitségével.

Burst-modban a készulék egy és egymillid kdzotti burst pulzust general a
trigger-jel aktiv élének minden megjelenésekor.

Kapuzéskor a a készilék csak a kapuzo jel igaz allapotaban szolgaltat
pulzusokat. A kapuzo-jel a trigger-jelhez hasonléan szarmazhat kiilsé, vagy
belsd forrasbdl.

Tetszbleges hullamformak

Mindkét tipus rendelkezik DDS generalt tetsz6-leges hullamforma funkciéval.
Szamos standard hullamforma be van épitve a késziilékbe, tovabbi max. 4,
felhasznalo altal definialt hullamforma tarolhaté a készilék belsd
memoriajaban.

14 bit, 128 kszo, 125MS/s

A hullamformak fligg6leges felbontasa 14 bit (16 384 amplitudé szint). A
hullamformak 2 és 131 072 ponttal (128k) adhatdk meg.

A mintavételezési frekvencia 125 MHz és az alkalmazott DDS technika
lehetéséget ad 1 pHz - 10 MHz (TG5011), ill. max. 6 MHz (TG2511) kézotti
ismétlési id6 beallitdsara max. 14-szamjegyes frekvencia felbontassal.

Bels6 és kiilsé hullamforma tarolas

Max 4 feIhaszna'I(’) a'ltal definialt hullémforma (max 256 kszé) tarolhato a
lehet6séget ad tovabbi max 1000 barmilyen méreti hullamforma tarolasara
is. A kuls6 memoria lehetéséget ad egy PC és a memodria stick kozotti
hullamforma file-ok cseréjére, valamint a késziilék beallitdsainak eltarolasara
is.

LK LANg s USB @]
CN: 3RD-HARM A
FRGQ: 8.56001745263MHz I
JAMP: S69.2mVpp
JOFS: +0.000 VWdc
JOUT: 50 @ Off

3RD-HARM 4096

Itin1 [Builtin2 [Stored | DC | [ Done

Beépitett komplex hullamformak

A leggyakrabban hasznalt hulldmformak a készllékbe be lettek épitve,
ilyenek sin(x)/x, exponencidlis emelkedés és csokkenés, Gauss-fliggvény,
Lorentz-fliggvény, haversine és kardial hullam-formak.

Hullamformak elballitasa és szerkesztése

A késziilékbe beépitett eszkdzok segitségével a kivant hulldmforma
eléallithato, ill. szerkeszthetd, azonban komplex hullamformak el6allatasahoz
egy kulsé szamitogépre telepitett szerkesztd szoftver sziikséges. Mindkét
késziilék hullamforma szerkesztd szoftverrel (Waveform Manager Plus for
Windows®) keril forgalomba, amely kifejezés-szerkesztével, szabadkézi rajz
funkcioval és hullamforma koényvtarral rendelkezik, tovabba a vagoasztalrol
hullamformakat tud importalni.
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USB Flash Drive Interface
USB Both instruments incorporate a front mounted
~ USB socket for connection of flash memory
-",'l::j disk drives which can store up to 1,000
Hasnteasnmge. Waveforms and 1,000 setups.

Unlimited Waveform Storage

These drives can be used both to store waveforms perma-
nently and to transfer waveforms from or to a PC.

Arbitrary waveform storage within the instrument is limited to
four waveforms. Each flash drive can store up to 1000
waveforms which can be accessed using the instruments file
handling utilities.

A =)

mp | ocal aveforms Disk: Wavetforms

mp SRO-HARM 4096  |[mp SRD-HARM 4096

2 START-3 16000 RIMG-432 131072

3 TEMP14 250 START-3 16000

4 ARB4 4 STiOP-34, 1600
TEMMP14 250

Setup | Disk [ Copy | i [ Delete

Beallitasok elmentése

Up to nine complete set-ups of the instrument can be stored
within its own non-volatile memory. Up to 1000 further set-ups
can be stored on each flash drive.

Digitalis modulacié, kiilsé/belsé modulacié

Mindkét tipus lehetéséget ad digitalis-alapu
modulacidra. Belsé modulaciéhoz felhasznal-
haté barmelyik standard, vagy tetszdleges
alaku jel (beleértve a zajt is), amely a késziilék

ve kiils6é modulacids jelforrast. A modulacios frekvencia 1 pHz
és 20 kHz kozott adhaté meg. Ha szikséges barmilyen
jelalakkal biré kilsé jelforras is hasznalhaté modu-lacids
jelként. A kilsé modulald jel frekvenciaja DC-20 kHz lehet.
AM, FM, PM

Szinusz, négyszdg, flirész és tetszéleges hullamforma modu-
lalhaté amplitidoban, frekvenciaban, vagy fazisban. az amp-
litddé-modulacio mélysége 0-120%, a frekvencia-loket O-
fmax/2, a fazis-modulacié -360.0°...+360.0° érték lehet.

CLRIY  LAND, Uso——

~ (O

FCM: Sine Ak
FRG: 10.0000000000MHz v\/\/\m\ﬂ’—"\/\n‘ﬂﬂ.
MODFRG: 1.00kHzZ
DEPTH: 1000 %
SHAPE ExpRee [ o]

Exp-Rise _
Log [ Ark1 [ Arb2 | = | Done

PWM

Pulzus-szélesség modulécidhoz szintén hasznalhaté barmi-
lyen standard, vagy tetszéleges alaku jel, beleértve a zajt is.
A pulzus-szélesség 0-100% kozott valtoztatato.

FSK

Kils6é vagy belsé trigger jelforras segitségével barmely két
frekvencia kéz6tt megvalodsithatd az FSK modulécio szinusz,
négyszog, flirész és tetszéleges alaku jelek esetén. A bels6
triggerjel 2 MHz és 1 MHz kdéz6tt 9-szamjegyes felbontassal
allithato be.

Sweep and Burst

Sweep, Burst and Gated modes of operation are
available using either an external trigger signal or
the internal trigger generator.

weep &
urst

i -.I'III",'I.I'J | I.....II.:|I||iIi:|1JlI:“;:

Széles frekvencia-tartomannyal rendelkezé sweep
Fazis-folytonos sweep alkalmazhaté az 6sszes standard és tet-
szbleges jelformara, kivéve a pulzus Uzemmddot. a sweep tar-
tomany 1 pHz-tdl a valasztott vivéfrekvencia max. értékéig terjedhet.
Az inditasi és leallasi id6 egymastdl fliggetlenul allithato be. Az 1
ms - 500 s kozotti sweep periddus lehet linearis vagy logaritmikus,
triggerelt, vagy folyamatos. A sweep indithaté kézzel, vagy a
készilek belsé trigger generatoraval, vagy kilsé jelforrassal, vagy
tavvezérld interfész parancs segitségével. Egy marker jel beallithaté
a sweep frekvencia barmelyik pontjara.

CLEI]  LANL UsB=0)

FCN: Sine Burst /’W\/—

FRE: 2 .55500000000MHz
Posz | |

R EE 3 Cye
Cyc

PHASE: +00°
TRIGGER: 1.0ms
oI Phzze | Period | Slope ISuurp_{ﬁ%.
Triggerelt Burst
In Burst mode, each active edge of the trigger will produce one
burst of the waveform.
The number of cycles in a burst can be set between 1 and

1,048,575 (or infinite). The burst starts and ends at a waveform
phase angle settable between -360.0 to +360.0 degrees.

Trigger jel

The trigger signal can be manual from the front panel key, internal
from the internal trigger generator, external from the trigger-in
socket, or remote via a bus command.

The trigger-in socket has a nominal TTL threshold and can be set
to +ve edge or -ve edge triggering. The minimum trigger pulse width
is 50ns.

The internal trigger generator is variable between 2 MHz and 1 MHz
with 9 digit resolution.

Kapuzas

In Gated mode the waveform runs only when the gate signal is true.
The start point of the waveform is settable from -360.0 to +360.0
degrees and a the last cycle is completed after the gate signal goes
false.

All of the options available for triggering are available for gating.

The trigger-in socket can be set as high or low for true.

Zaj-generalas
Mindkét tipus képes Gauss-féle fehér zajt elballitani

ggﬁgm, 20 MHz sdvszességig. A zaj-generalas algoritmusa
White Noise nagy csucstényezg, 5.27, elérését teszi lehetbvé.
to 20MHz BW

Zaj hozzaadasa egy adott hullamformahoz

A generalt zaj hozzaadhaté barmelyik hullamfor-
mahoz, kivéve a pulzust. A hozzaadandoé zaj mennyisége a vivo-
frekvencia amplituddjanak 0-50% értékére allithato be.

Zajjal torténé modulacié

A zaj hasznalhaté modulacios jelnek AM, FM, PM és PWM (zem-
modokban barmelyik vivé hullamformahoz, amelyik az adott modu-
laciohoz alkalmas.
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Egyéb jelforrasok

Mindkét tipus rendelkezik kils6 referencia
csatlakozassal, valamint fazis-zarasi lehet6-
séggel. Ezek a funkciok mas gyartok esetében
csak kulén draga opcioként érhetdk el.

P hase
locking
multiple génetators
lextefnal réference

Kiils6 referencia frekvencia

Kivalé minéségii TCXO kristaly szolgal belsé referenciaként,
melynek pontossaga és stabilitasa 1 ppm. Ha ennél nagyobb
stabilitds vagy pontossag szikséges, kilsé 10 MHz-es
referencia frekvencia csatlakoztathaté a késziilék Ref. Clock
bemenetére.

Két, vagy tobb generator fazis-zarasa

Két generator szinkronizalhaté egymashoz, hogy a kimeneteik
azonos frekvencigju jelet szolgaltassanak adott faziskulénb-
séggel. Az igy kapott kimendgjelek amplitudéja és fazisa szin-
tén modulalhato, feltéve, hogy a késziilékek alkalmasak QAM
és QPSK lUzemmaddokra. Barmilyen hullamforma, kivéve a
pulzust, hasznalhatd, a faziskilonbség -360.0° és +360.0°
kozott allithato, a felbontas 0.1°.

Lehet6ség van ketténél tobb generator szinkronizalasara is,
de az eredd pontossag nincs megadva.

emote Tavvezérlés

control = A generatorok minden funkcioja tavvezérel-
LAN.USB hetS, a megszerkesztett tetsz6leges hullam-

GplB forma adatok betdlthetdk a késziilékbe a digi-

talis interfész segitségével.

A Windows-hoz sziikséges VI meghajto a készilékkel kerul
szallitasra. Ez a meghajté olyan alkalmazasokhoz, mint
LabView, LabWindows és HP-VEE biztosit tAmogatast.

O LAN A LAN interfész standard 10/100 base-T
(O O etuerner Ethernet hardware csatlakozas ICMP és
TCPI/IP protokollokkal a helyi hal6zathoz,

vagy egy szamitégéphez térténé csatlakozashoz. Ez az in-
" terfész tamogatja az LXI (LAN eXtensions for
Instrumentation) funkciét és a legalkalmasabb

nagy rendszereknél t6rténd alkalmazashoz a

skalazhatésagi tulajdonsaga miatt.

~an Az USB 2.0 csatlakozas egyszerii és ké-
UU. [ ¥ ] E:‘ nyelmes mdédot biztosit a szamitdogéphez
UNIVERSAL SERIAL BUS tOrténd csatlakoztatashoz, és kifejezetten
elény0s a készulékek kis rendszerekben torténd alkalmazasa-
hoz. Az USB virtualis Com-portra van implementalva, a
sziukséges Windows USB drivert a készillékkel szallitjak.
Ugyanugy, mint a hatlapra szerelt USB interfész csatlakozo,
az elblapi USB host interfész lehet6séget as Flash memoria
csatlakoztatasara.

AN S
1EEE-468

OPTIONAL

Compliant Ethernet

A készulékek "G"-jell valtozata GPIB
(IEEE-488) interfésszel rendelkezik.

Optazn {6

ide ran
amplitgteie

Kivalé hullamforma minéség

The high waveform quality with its low aberrations is
available over a wide amplitude range of 20mV to
20V pk-pk emf (10mV to 10V into 50 Q).

DC offset is provided independently of waveform attenuation so, for

example, a waveform amplitude of millivolts can be combined with
a dc level of volts.

10mV to 10V pkepk
Into 500

Intelligens amplitado kijelzés

Amplitudes can be displayed as peak to peak or as RMS values,
with the rms being correctly calculated for the waveform shape.
RMS values can alternatively be specified in dBm.

If preferred values can be entered in terms of high level and low
level instead of amplitude and offset.

The amplitudes are shown relative to the selected load impedance
which is 50Q (or High-Z) by default, but can be selected as any
impedance between 1Q and 10kQ.

Tobbfunkcids szinkron kimenet

ersatlle The Sync output provides a logic level signal that can
inputioutput | perform a number of functions intended for

mutkincon $11¢. ) 5 nchronisation with external equipment:

Normal Waveform Sync: Modulation Sync

Burst Sync: Sweep Sync (with sweep marker)

Trigger Signal Out: Phase Lock (for 2nd generator)

The signal type can be selected manually or automatically
dependent upon the function in use.

Hatlapi be- és kimenetek

In addition to the digital bus interfaces, the rear panel carries four
1/0 sockets:

External Modulation Input - for AM, FM, PM and PWM external
modulation. Trigger Input - for external triggering of Burst, Gated or
Sweep waveforms. Reference Clock Input - for use with an external
frequency reference or phase locking of two generators.

Reference Clock Output - a buffered version of whichever clock
(internal or external) that the generator is using.

Waveform Manager Plus szoftver

Vs form Vaveform Manager Plus is a Windows™ based
| W | application for creation, editing and management
A of arbitrary waveforms using a PC

| Itincorporates a complete suite of tools for waveform
< creation and editing including standard waveforms,
mathematical expressions and freehand drawing. Virtually any
waveform can be created using combinations of these tools.

Matematikai kifejezés szerkeszt6

The sophisticated mathematical expression editor allows geometric,
logarithmic and pulse functions to be combined to create exact
representations of complex signals.

Different expressions can be used for different sections of a
waveform and can be combined with imported waveforms or drawn
waveforms where mathematical representation is not possible.

Mas hullamfomrak importalasa

The program offers direct import from .csv files, the most commonly
used format for graphical description. Additionally a Clipboard import
function supports any waveform that can be described by a set of
Y-axis data points regardless of their format.

Any instrument or waveform generating program that can create a
list of Y values can therefore be accommodated. This is a highly
flexible method which can be used to create arbitrary generator
waveforms from signals captured by instruments such as
oscilloscopes and network analysers, or from software such as MathCad.
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Nagy-felbontasu LCD

A készllék a szikséges informaciot egy 3.6"-0s,
256*112 képponttal rendelkez6 LCD-n jeleniti
meg. Az LCD fels6 részén a rendszer bekotése
lathatd, ez alatt az altalanos allapotsorban az 6t f§ paraméter
lathato, melyek a beallitott funkciétdl fliggéen valtoznak. Az
altalanos allapotsor alatt a f6 szerkesztd sor foglal helyet, amelyik
az éppen miikodd funkciot jeIzi ki.

CLIKIY  LAN, USH——

FCN: Sine A

FRQ 10.0000000000MHzZ M\M\N‘Wﬁ V\Wh
MODFRG: 1.00kHz

DEPTI 100% | 4

ZHAPE: Exp Rize
Exp-Rise
Cog | Arbl | ArbZ | = | Done

Reprezentativ hullamforma megjelenités

The area the to right of the status section shows a representation
of the current waveform.

This is more than just a fixed display for each waveform, it is
calculated from the waveform parameters and gives a live
indication when values such as symmetry, rise time or pulse
width are changed.

Even user defined arbitrary waveforms are shown (subject to the
limitations of the display resolution).

Modulation waveforms and representations of the modulated
carrier are shown simultaneously. Burst count waveforms are
also shown graphically.

raph&c
display

slnzumous
waveform & text

Képernyén megjelen6 kezel6gombok

Six soft keys below the display provide access and control of the
parameters for each function.

All numeric parameters can be set directly from the numeric
keypad, or can be changed using the spin wheel.

[Feriod | HiLvl | Lolwl | [ [ |
Period entry can be chosen instead of frequency, and amplitude
and offset can be changed to Hi and Lo levels.

Frequencies can be entered in any units from uHz to MHz,
periods from ns to seconds, and amplitudes in mV or V, rms or
pk-pk, or in dBm

il (e | 7 [T T

The currently selected waveform and major functions are also
indicated by illumination of the respective keys.

Méretek / kérvonalrajz

279
IN CLOSED POSITION

i
|

HANDLE

1ue

SIDE
342

C j o 1
— L N I o)

Asztali hasznalat

The generators are highly compact and use a
minimum of bench space.

Protective mouldings guard against knock damage and a

multi-position stand angles the instrument conveniently as well
as providing a carry handle.

ompact

case siyle
bench or system
Y rack 2U

Rack-be épités

For system applications the generators can be rack mounted.
With the protective mouldings and handle removed the size is
half rack width by 2U high.

= st ol T 3) (@ Wl st en =l (T (3 (T
g s e L [/ —— 2 0 G C\
i i e s I enfes
- o e e s . o= e
= wjleeifa] ol
N eessmes - aver| = eeesss [ @TET
) = ] ] e E] e =] QJ 04 J B miERE R Q‘ e

A 2U rack mounting kit is available suitable for one or two
instruments.

Rear panel mounts the digital interfaces and the rear I/0 connectors.
(Note: GPIB interface is only fitted to suffix G models)

_ .23 154,67
= ol ]}
[ E O 3
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— M |
== =
—1—] =]
— 1] - [—]
—1—] [—]
—1—] —1
ﬁ (RACK MOUNTING POSITIONS) E
0 2

HANDLE IN OPEN POSITION

e

BOTTOM



T

Funkcio6 / tetszéleges jelforma / pulzus generatorok, TGxx11 sorozat

MUSZAKI ADATOK
STANDARD WAVEFORMS NOISE
SINE Gaussian White Noise can be added to any carrier waveform except pulse, square

Note that purity specifications above 25 MHz apply only to the TG5011.
Frequency Range: 1pyHz to 50 MHz (TG2511 - 1uHz to 25 MHz)

Frequency Resolution: 1puHz, 14 digits

Output Level: 10mVp-p to 10Vp-p into 50Q

Amplitude Flatness Relative to 1kHz: <100kHz 0.1dB, <5 MHz 0.15dB, <25 MHz
0.3dB, <50 MHz 0.5dB

Harmonic Distortion: <1 Vp-p > 1Vp-p
DC to 20kHz -65 dBc -65 dBc
20kHz to 100kHz  -60 dBc -60 dBc
100kHzto 1 MHz  -45dBc -45 dBc
1MHzto 25 MHz  -40 dBc -35dBc
25 MHz to 50 MHz -40 dBc -28 dBc

Non-Harmonic Spurii: <—60 dBc to 1 MHz, <60 dBc + 6dB/octave 1 MHz to 50
MHz
Phase Noise: -115 dBc/Hz, typical (10kHz offset)

SQUARE

Frequency Range: 1uHz to 50 MHz (TG2511 - 1uHz to 25 MHz)
Resolution: 1uHz, 14 digits

Output Level: 10mVp-p to 10Vp-p into 50Q

Rise and Fall Times: <8ns (TG2511 - <13ns)

Overshoot: <5%

Variable Duty Cycle: 20% to 80% to 10 MHz, 0.1% resolution,

40... 60% 25 Mhz-ig, 0.1% resolution, 50% (fixed) above 25
MHz

Asymmetry: 1% of period + 5ns (@ 50% duty)
Jitter (RMS): 0.5ns + 100 ppm of period

RAMP & TRIANGLE
Frequency Range: 1pHz to 500kHz (TG2511 - 1uHz to 250kHz)
Resolution: 1uHz, 12 digits
Output Level: 10mVp-p to 10Vp-p into 50 Q
Linearity Error: <0.1% to 30 kHz
Variable Symmetry: 0.0 % to 100.0 %, 0.1% resolution.
Single key operation of 50% (Triangle)
Note the triangle and sawtooth waveforms are also available from the arbitrary
waveform menu enabling repetition rates of up to 10 MHz/6 MHz. Waveform quality
will deteriorate at higher frequencies however.

PULSE
Frequency Range: 500 pHz to 12.5 MHz (TG2511 - 500 pHz to 6.25 MHz)

Resolution: 1pHz , 14 digits

Output Level: 10mVp-p to 10Vp-p into 50 Q
Overshoot: <5%

Jitter: 300ps + 0.01% of period

Rise/Fall Times: Rise and Fall times can be independently varied or can be
varied
together simultaneously.
<8ns to 40ps (TG2511 - <13ns to 40ps)
0.1ns for rise/fall time <100ns; 1ns for rise/fall >100ns and
<2us;
10ﬁs for rise/fall >2us and <40us
20ns to 2000s (20ns minimum for period <40s; 200 ns
minimum for period >40s and <400s; 2ys minimum for
period >400s)
10ns for period <40s; 100ns for period >40s and <400s;
1us for period >400s

Ons to 2000s
10ns for period <40s; 100ns for period >40s and <400s;
1us for period >400s

ARBITRARY WAVEFORMS

In-built Arbitrary Waveforms

ginc, Exponential Rise, Logarithmic Rise, DC, Positive and Negative Ramps and
uare

wgveforms are built-in and always present.

Additional waveforms are supplied on disc (Cardiac, Gaussian, Exponential Fall,

Logarithmic Fall).

Edge Range:
Edge Resolution:

Width Range:
Width Resolution:

Delay Range:
Delay Resolution:

User defined Arbitrary Waveforms

Up to 4 additional or user defined waveforms may be stored in non-volatile

memory.

Waveforms can be defined by downloading of waveform data via USB memory

stick, remote interfaces, or editing via the instrument’s front panel.

Waveform Size: 2 points to 131072 points (128k).

Memory Size: Up to 4 waveforms of up to 64k points, or 2 waveforms of up
to 128k points, (or 2 of 64k points plus 1 of 128k points).

External Storage: Up to 1,000 waveforms per USB memory stick.

Vertical Resolution: 14 bits

Frequency Range: 1pHz to 10 MHz (TG2511 - 1uHz to 6 MHz)

Resolution: 1uHz , 14 digits

Output Level: 10mVp-p to 10Vpp into 50 Q

Sampling rate: 125MS/s

Output Filter: Selects between 50 MHz Elliptic or 20 MHz Bessel filter
depending on the waveform.

Arbitrary Waveform Creation and Editing
Waveform creation and editing is provided within the generator including point
insertion, line drawing and interpolation.

WAVEFORM MANAGER PLUS

Both generators are supplied with Waveform Manager Plus. This Windows* based
software provides a sophisticated tool set for the creation, editing and management
of arbitrary waveforms. The waveforms can be transferred to the generator either
using a USB memory stick, or by the digital interfaces.

and noise itself. Note however that noise can be added to the square wave available
in the arbitrary menu. The amount of noise added can be specified as 0% to 50%
of the amplitude of the carrier waveform. Noise can also be used as modulating
waveform.
Bandwidth (-3dB):
Crest Factor: 5.27 (Vp/Vrms)

Output Level: 10mVp-p to 10Vpp into 50Q

INTERNAL FREQUENCY REFERENCE

20 MHz typical.

Ageing Rate: 1ppm first year

Temp. Stability: <1ppm over the specified temperature range
MODULATION

AM

Carrier Waveforms: Sine, Square,
Ramp, Arb Modulation Source:
Internal/External
Internal Modulating
Waveforms: Sine, Square, Up Ramp, Down Ramp, Triangle, Noise, DC,
Sinc, Exponential Rise, Logarithmic Rise and User Defined

Arbs
Internal Modulating
Frequency: 1uHz to 20kHz, 1uHz resolution
Amplitude Depth:  0.0% to 120.0%, 0.1% resolution
FM

Carrier Waveforms: Sine, Square,

Ramp, Arb Modulation Source:
Internal/External

Internal Modulating

Waveforms: Sine, Square, Up Ramp, Down Ramp, Triangle, Noise, DC,

Sinc, Exponential Rise, Logarithmic Rise and User Defined

Arbs

Internal Modulating

Frequency: 1uHz to 20kHz, 1uHz resolution

Frequency Deviation: DC to Fmax/2, 1uHz resolution

PM

Carrier Waveforms: Sine, Square,

Ramp, Arb Modulation Source:
Internal/External

Internal Modulating

Waveforms: Sine, Square, Up Ramp, Down Ramp, Triangle, Noise, DC,

Sinc, Exponential Rise, Logarithmic Rise and User Defined

Arbs

Internal Modulating Frequency: 1pHz to 20kHz, 1pHz resolution

Phase Deviation:  -360.0 to +360.0 degrees, 0.1 degree resolution

PWM

Carrier Waveforms: Pulse

Modulation Source: Internal/External

Internal Modulating

Waveforms: Sine, Square, Up Ramp, Down Ramp, Triangle, Noise, DC,

iirgc, Exponential Rise, Logarithmic Rise and User Defined
rbs

Internal Modulating Frequency: 1pHz to 20kHz, 1pHz resolution

Width Deviation: 0% to 100% of pulse width, resolution same as of pulse width

FSK

Carrier Waveforms: Sine, Square, Ramp, Arb

Source: Internal/External (via TRIG IN)

Internal Modulation: 50% duty cycle square (2 MHz to 100kHz)

Triggered Burst

Each active edge of the trigger signal will produce one burst of the waveform.
Carrier Waveforms: Sine, Square, Ramp, Arb, Pulse

Maximum Carrier
Frequency:
waveform.
Number of Cycles: 1 to 1,048,575 and infinite.

Trigger Rep. Rate: 2 MHz to 1 MHz internal dc to 1 MHz external.

Trigger Source: Internal from keyboard or trigger generator. External from
TRIG IN or remote interface.

-360.0 to +360.0 degrees, 0.1 degree resolution.

10 MHz (finite cycles), 50 MHz (infinite), subject to carrier

Start/Stop Phase:

Gated

Waveform will run while the Gate signal is true and stop while false.

Carrier Waveforms: Sine, Square, Ramp, Arb, Pulse, Noise

Maximum Carrier Frequency: 10 MHz, subject to carrier waveform

Trigger Rep. Rate: 2 MHz to 1 MHz internal, dc to 1 MHz external.

Gate Signal Source: Internal from keyboard or trigger generator. External from
TRIG IN or remote interface.

Start/Stop Phase: -360.0 to +360.0 degrees, 0.1 degree resolution.

Sweep

Frequency sweep capability is provided for both standard and arbitrary
waveforms.

Carrier Waveforms: All standard and arbitrary except pulse.

Sweep Mode: Linear or logarithmic, triggered or continuous.

Sweep Direction:  Up, down, up/down or down/up.

Sweep Range: From 1pHz to 50 MHz, subject to carrier waveform.
Phase continuous. Independent setting of the start and stop
frequency.

1ms to 500s (6 digit resolution).

Variable during sweep.

The sweep may be free run or triggered from the following
sources: Internal from keyboard or trigger generator.
Externally from TRIG IN input or remote interface.

Sweep Time:
Marker:
Trigger Source:



. Funkcio / tetszbleges jelforma / pulzus generatorok, TGxx11 sorozat

MUSZAKI ADATOK (folytatas)

Trigger generator

Internal source 2 MHz to 1 MHz square wave adjustable in 1us steps, 9 digit
resolution.

Available for external use from the SYNC OUT socket.

KIMENETEK

F6 kimenet (Main)

Kimeneti impedancia: 50Q

Amplitudé: 20 mV... 20 Vpp nyitott kapcsok (10 mV... 10 Vpp 50Q-on). Az
amplitidé megadhatd nyitott kapcsokra (hi Z) vagy adott terheld ellenallasra
1Q-10 kQ kozott Vpk-pk, Vrms dBm értékben.

Amplitudé pontossag: 2% +1mV, 1 kHz-nél 50 Q terhel6 ellendllas esetén
DC eltolasi pontossag: tipikusan 3% £10 mV.

Felbontas: 3 digit vagy 1 mV mind az amplitidd, mind a DC eltolasra

Szinkron kimenet (Sync Out)

Multifunction output user definable or automatically selected to be any of the
following: Carrier Waveform Sync: The function varies with waveform type as
follows:

Sine/Ramp/Pulse - A square wave with 50% duty cycle at the waveform frequency.
Square - A square wave with same duty cycle as the main output at the waveform
frequency.

Arbs - A square wave with 50% duty cycle at the waveform frequency. The sync is
a TTL high when the first point of the waveform is output. Noise - No sync associated
with noise.

Modulation Sync: The function varies with modulation type as follows:
AM/FM/PM/PWM - A square wave with 50% duty cycle referenced to the internal
modulation waveform when modulation source is internal, or a square wave
referenced to the carrier waveform when modulation source is external. No sync
is associated with noise as the modulation source.

FSK - A square wave referenced to the trigger rate. The sync is a TTL high when
hop frequency is the output frequency and TTL low when carrier frequency is the
output frequency for positive slope and vice versa for negative slope.

Burst Sync: A square wave that is a TTL high when the burst begins and a
TTL low when burst is completed.

Trigger: Selects the current trigger signal. Useful for synchronizing burst or
gated signals.

Sweep Sync: The function varies with marker selection as follows:

Marker Off - A square wave that is a TTL low from the midpoint of the sweep and
a TTL high from the end of the sweep.

Marker On - A square wave that is a TTL low from the marker frequency and a TTL
high from the end of the sweep.

Output Signal Level: Logic level nominally 3V.

Ref Clock Output
Buffered version of the 10 MHz clock currently in use (internal or external)
Output Level: Nominally 3V logic level from 50 Q

BEMENETEK

Trig In (trigger bemenet)

Frekvencia tartomany: DC - 1 MHz

Jel-tartomany: kuszobérték névlegesen TTL szint; max. bemenet +10 V
Minimalis puzus-szélesség: 50 ns

Polaritas: valaszthaté magas/felfuté él vagy alacsony/lefuto él
Bemeneti impedancia: 10 kQ

Kiils6 modulaciés bemenet (AM, FM, PM, PWM)
Fesziiltség tartomany: + 5 V teljes skala

Bemeneti impedancia: tipikusan 5 kQ
Savszélesség: DC... 20 kHz

Referencia 6rabemenet (Ref Clock In)
Bemenet kiilsé 10MHz-es referencia érajelhez
Fesziltség tartomany: 1 Vpp — 5 Vpp
Maximum feszlltség: +5V

Minimum fesziltség: \Y

Két generator fazis-szinkronizalasa

Two generators can be synchronised together to provide outputs at the same
frequency (or harmonics) and with a phase difference.

The amplitude and phase of these outputs can also be modulated providing
the capability to perform QAM and QPSK respectively.

It is also possible to synchronise more than two generators but the precision
is not guaranteed.

Vivé hullamformak: szinusz, négyszdg, flirészfog, tetszéleges

Fazis: tartomany: -360.0°... +360.0°

Felbontas: 0.1°

Pontossag: <5 ns

BUS INTERFACES

Full digital remote control facilities are available through LAN and USB and

optional GPIB interfaces.

LAN Interface: Ethernet 100/10base — T hardware connection.

LXI Compliance: LXI V1.2, Class C compliant.

USB Interface: Standard USB 2.0 hardware connection. Implemented as
virtual-COM port

GPIB Interface: Conforming with IEEE-488.2 (option G only)

USB Flash Drive: Front mounted socket for waveform and setup storage/recall.

Driver Software Supplied

IVI Driver: An VI driver for Windows is supplied. This provides support for
common applications such as LabView*, LabWindows*, HPVEE*
etc.

LV/CVI Driver: Full installation for CVI and LabVIEW instrument drivers.

USB Driver: An installation file is supplied calling a standard Windows* USB

driver.

*LabView and LabWindows are trademarks of National Instruments. HPVEE (now
Agilent VEE) is a trademark of Agilent Technologies.

*USB interface is supported for Windows 2000, XP, Vista and Windows 7. Windows
is a trademark of Microsoft.

GENERAL SPECIFICATIONS

Display and Data Entry

Display: Type: Monochrome Graphics Display - pixel format: 256 x 112

Data Entry: Keyboard selection of mode, waveform etc.; value entry

direct by numeric keys or by rotary control.

Stored Settings: Up to 9 complete instrument set-ups may be stored and
recalled from non-volatile memory. Up to 1000 set-ups can be
stored per USB stick.

AC Supply

AC Input: 110-240VAC +10% 50/60Hz; 100-120VAC +10% 400Hz; 60VA

max. Installation Category II.

Temperature & Environmental

Operating Range: +5°C to +40°C, 20% to

80% RH Storage Range: 20°C to + 60°C

Environmental: Indoor use at altitudes up to 2000m, Pollution Degree 2.

Safety & EMC

Safety: Complies with EN61010-1 EMC:

Physical

Size: Bench top use: 97mm height; 250mm width; 270mm long,

Rack mounted use: 86.5mm (2U) height; 213.5mm (Y2-rack) width;
244mm long

Weight: 2.55 kg

OPTIONS

Rack Mount (RM200A)
19inch 2U rack mount suitable for one or two generators.

GPIB Interface (Option G)
Option G adds a GPIB (IEEE-488) interface. This is a factory-fit option only.

ORDERING INFORMATION

Four versions of the product are available as follows:

TG2511: 25 MHz Generator with USB and LAN interfaces only.
TG2511G: 25 MHz Generator with USB, LAN and GPIB interfaces.
TG5011: 50 MHz Generator with USB and LAN interfaces only.
TG5011G: 50 MHz Generator with USB, LAN and GPIB interfaces.

Complies with EN61326

Each product is supplied with the following:

Printed operating manual in English, French, German, Italian and Spanish
with remote programming instruction in English only. PDF operating
manuals on disk (including remote programming instruction) in English,
French, German, Italian and Spanish.

IEC mains lead appropriate to the geographic market in which it is sold.
Software on disk including: Waveform Manager for Windows, VI driver,
LabView driver, CVI driver, USB driver, LXI discovery tool, TCP example
program.

Specifications apply for the temperature range 18°C to 28°C after 30 minutes warm-up,
at maximum output into 50Q unless otherwise stated.

Thurlby Thandar Instruments Ltd. operates a policy of continuous development and
reserves the right to alter specifications without prior notice.

Thurlby Thandar Instruments Ltd.
Glebe Road, Huntingdon. Cambs. PE18 7DX England

Tel: 01480 412451 Fax: 01480 450409
Email: sales@ttinst.co.uk Web: www.ttinst.co.uk

RAPAS KFT.
1184 Budapest, Ullsi ut 315.
Tel.: 06 1 294 2900
E-mail: rapas@t-online.hu Internet: www.rapas.hu
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