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Introduction

With Direct Digital Synthesis techniqgue (DDS) andlPtechnique, large scale

of integrated circuit (FPGA) and System On Prograabte Chip technique

(SOPC), TFG3600 series synthesized signal genevadoe of the excellent

technical performances and powerful function wharie necessary for the fast

measurement. TFT-LCD interface can show the illatstm of output waveform

and parameters. Keypads and knob are convenient djperation. The

introduction of characteristics is following:

® Double channels:two independent channels

® High frequency accuracy:up to 10°.

® High frequency resolution 1uHz (9 digits)

® Unlimited measurement range: digital setting directly for the whole
range.

® Non-intergraded process: up to the stable value immediately when
switching, continuous signal phase and amplitudeheut deflection.

® High waveform accuracy. the output waveform consists of the
computation value of functions with higher wavefolancuracy and less
distortion.

® Multi-waveform: 4 basic function waveforms and 4 fixed arbitrary
waveforms

® Pulse characteristics accurate pulse width can be output.

® Sweep characteristics:with the function of frequency sweep. Start point

and stop point can be set arbitrarily.
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® Modulation characteristics: FM, AM, PSK and FSK modulation signal

can be output.

® Burst characteristics: the signal of burst count can be output with set

guantity.

® Frequency Counter: 8digits/s, the upper limit range of measured

frequency can be reach to 2.5GHz.(option, onlyT&G3605)

® Storage characteristics: 4 groups of working state can be stored and

recalled at any time.

® Math function: frequency, period, amplitude peak-to-peak, virtualue
and power level can be used.

® Operation mode: key operation, TFT-LCD interface, direct digitatsng,
continuous adjustment by knob.

® High reliability: large scale integrated circuit, SMT, high reliatyiland
long service life.

® Communication port: USB device and RS232.

e ——
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Synthesized Signhal Generators and Accessories (Paweg List)
€ TFG36X X Synthesized Signal Generator

¢ Power cord

€ BNC testing cable

L 4

CD

e —————————————————————————————————————————————————————————————————————————————————————————————————————
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Chapter 1 Quick Start

If this is your first time to use the generatorywu have no time to read the
guide carefully, you only need to master the simpiethod of using and
quickly output continuous standard waveform sigttabugh chapter 1. If you
need more complicated functions, please refer taptér 2 “basic operation”.
And if you have difficulties in using, please go oo chapter 3 “advanced

application”.
1.1 To prepare for use

1.1.1 Check the list of supplied items

Please check the instrument along with followingtpalf you find package
damaged badly, leave it until the instrument pasgedormance test. If any
missing, please contact the seller.

1.1.2 Front /Rear panel

The front panel at a glance

LFrequengy 1. 000 000 00kHz

Auplitude +3.979 4dBu
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1. Display screen

2. Function keys

3. Digital adjusting knob
4. Power

5.  Unit keys

6. CHA output

7. CHB output

8. Direction keys

Keyboard description: there are 22 named keys om panel with
certain definition, which are embraced wiil . There are 6 blank keys
named optional softkeys at the bottom, whose d&@ing varies with
different use, embraced wikh] . There are 4 arrow keys under the knob
indicated with{ 11, [|1, [<] and [—1].12 of instrument keys
with LED, which lighted indicates current functiomyaveforms and

output status.
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The rear panel at a glance

1. External modulation input
2. External Trigger In

3. External clock in

4. Internal clock out

5 TTL

6. RS232 interface

7. USB device

8. GPIB interface (option)
9. Fan

10. Power outlet
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1.1.3 Applying power

WARNIG: To prevent electrical shock, connect the power cord to a
properly grounded power source. The outside (ground) of this
connector is connected through the equipment to the power source

ground.

Make sure of the following conditions before opéwat

Power: AC 100V~240V, 50 (1+5%) Hz

Temperature: 1T to 40C Humidity <80% RH

Plug the grounded power receptacle and press theepbutton on the
panel to make the generator connected to power ceouAll the

indicating lamp lights, then lights out, initializan begins. Instrument
and manufacturer names are displayed first, anad trexall all the
power-on parameters to normal working status. CHApat sine wave
with frequency 1 kHz, amplitude +3.9794 dBm. CHBtmut sine wave

with frequency 1 kHz, amplitude 1 Vpp and offseYé@c.

1.2 The method of data input

Input data before setting working parameters. Treeeetwo methods of
input:

1.2.1 Keypad input: Use numeric keys, decimal key and negative key
to input data. If input wrong, preds—1 key to delete it by backspace.
To make the input data come into effect you musd sith unit key.
Using numeric keys can make parameter settings esstal by

one-step.
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1.2.2 Knob input: Use [<1] and [—] keys to move green numeric
cursor. Turn knob right to adjust the cursor digrcrease 1
continuously or turn left to adjust the cursor digiecrease 1. Data
come into effect the instant digit changes withnaed for pressing unit
key. Using knob can adjust the parameter continlyoasmd make a

coarse or sharp adjustment with cursor shift keys.

1.3 To set the output frequency

If you want to change the frequency to 2.5 kHz]dwol the steps:

1.3.1Presd(Freq) softkey to select “frequency” option, which disptay
green with valuel.000 000 00 kHz

1.3.2Press the numeric keys2] , [+]1 and[5] , displaying2.5.

1.3.3Press thé(kHz) softkey, displaying2.500 000 00 kHz

The moment you press the unit softkeys, generatbanges the

frequency of output waveform with the new setting.

1.3.4You can also change the frequency continuously tgbkor arrow

keys[<1 and [—].

1.3.5Press thd( Freq) softkey to select the “period” and set it.

1.4 To set the output amplitude

If you want to change the amplitude to 3dBm, folltve steps:
1.4.1Press thédl Amptd) softkey to select “amplitude” option, which
displays green with default value8.9794 dBm

1.4.2Press the numeric kely3]1 , displaying3.

1.4.3Press the(dBm) softkey to enter unit, displaying3.000 0dBm

The moment you press the unit softkeys, generatbanges the
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amplitude of output waveform with the new setting.

1.4.4You can also change the frequency continuously $ingithe
knob or arrow keyd <1 and [—1] .

1.4.5For CHB, you can set high level for output wavefofPress
[(Amptd) key to select “High Lev”, which displays green acah be

set its value.

It is convenient for user to convert the formatamiiplitude, no need tp
input number, pressl.] key then press relevant unit softkey. Hor
example press [(Vppl) or [(mVpp) softkey to display peak-to-peak
value; press (Vrms) or [(mVrms) softkey to display virtual value.
For CHA Sine wave with load 50 ohms, préédBm)ito display power

level.

1.5 To set DC offset

Instrument allows DC offset setting for only CHB.ylou want to

change the DC offset to -25mVdc, follow the steps:

1.5.1Press thé& Offset) softkey to select “offset”, which displays green
with default valuet 0.000 Vdc

1.5.2Press the numeric ke¥s1, [2] and [5], displaying“-25".
1.5.3Press thEmVdc) softkey to enter the unit, displaying.025 Vdc
The moment you press the unit softkeys, generatmnges the DC
offset of output waveform with the new setting.

1.5.4You also can change the offset by using the knod @arrow keys

[—]1 and [—]. It can switch sign automatically once pass theze
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1.5.5For CHB, you can set low level. Pré¥dffset) key to select “Low

Lev”, which displays green and can be set its value

1.6 To set the frequency step

Press [( StepFred softkey to select it, which displays green. For
example, set a step frequency as 2.5 kHz. Thensgdt€seq) again to
select “Frequency”. After that, each time you prefs'] , frequency
increases 2.5 kHz. PresE | ] key to decrease. By this method, user can

easily output series of frequency sequence by Btepease or decrease.

1.7 To set the square waveform

At power-on, the generator outputs a sine wavefoPmessl Squard
key, whose indicator lights while the sine LED lighoff, generator
outputs square waveform with fixed duty cycle 50% @HA. It is

allowed to change the duty cycle for CHB square.

CHA only has sine and square waveforms. Besidesethitevo, CHB
has 6 more waveforms, like Ramp, Pulse, ExponenB8aNC, Noise

and DC.

1.8 To set the ramp waveform

Pressl Arb] key, whose indicator lights and display waveforst.liThe
waveform with green name is output at the same tiRresd(Ramp) to

output ramp waveform. The symmetry of ramp wavefatands for the
ratio of rising time and falling time with adjust@brange from 0% to

100%.

Shijiazhuang Suin Instruments Co., Ltd 13



User's Guide TFG3600 SerigstBesized Signal Generators

You can set ramp waveform symmetry by numeric kayd unit keys,
or adjust it continuously by knob or cursor shiftyk After setting, the

ramp waveform displays on the screen.

1.9 To set the pulse waveform

Pressl Arb] key, whose indicator lights and display waveforst.liThe
waveform with green name is output at the same tiRress(( Pulse) to

output pulse waveform. Pulse width stands for timetwhen output
high level.

You can set ramp waveform symmetry by numeric kayd unit keys,
or adjust it continuously by knob and cursor shidty. After setting, the

ramp waveform displays on the screen.

1.10 To set other waveforms

Same as ramp and pulse waveform settings, Breds] key to set other
waveforms. Press relevant softkey to select theenavd display it on

screen.

1.11 Start/Stop sweep function

Press [Sweep key. Indicator lights, that stands for current spee
status of instrument. It outputs continuous frequesweep waveform
along with the default parameters. PrdsSweed key again to stop

sweep function, lights off and returns to tone ss$at

1.12 Start/Stop modulation function

Press[ Mod] key. Indicator lights, that stands for current mtadion

status of instrument. It outputs continuous modokatwaveform along
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with the default parameters. PrelsBlod] key again to stop modulation

function, lights off and returns to tone status.

1.13 Start/Stop burst function

Pres{ Burst]lkey. Indicator lights, that stands for current lutsction
status of instrument. It outputs continuous burstird along with the
default parameters. Prd€Burstlkey again to stop burst function, lights

off and returns to tone status.
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Chapter 2 Basic Operation

You have known how to set basic function and outpontinuous
waveform through chapter 1. By this chapter, yol Wwhow more basic
functions of the generator and please refer to tdra@ “advanced

application” for detailed description.

2.1 To set the output terminal

The waveform signals are output from the CHA andBCtdrminal on

front panel, the series output impedance is fixede¢ 5@.

Pressl Output] key repeatedly to start or stop output signal bysu

2.2 To set the frequency sweep

Only CHA has frequency sweep function.

The output frequency changes from start frequenoy the stop
frequency at a sweep rate which you set. You caeepmp or down,
with either linear or logarithmic spacing. Followet steps to set a
logarithmic frequency sweep waveform with 50 Hzrstimequency, 5
kHz stop frequency, 1vpp amplitude and 1s sweepetand internal
trigger source.

2.2.1Press[ CHA] key to enter into the tone menu.

2.2.2press [(Amptd) key to select amplitude option . Set it to be 1 Vpp
by numeric keys or knob.

2.2.3Pressl Sweed key to enter into the sweep menu.

2.2.4 Select[( Start) option. Set the start frequency to be 50 Hz by

numeric keys or knob.
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2.2.5 Select[( Stop) option. Set the stop frequency to be 5 kHz by
numeric keys or knob.

2.2.6Seleck Time)option. Set the sweep time to be 1s by numeric keys
or knob.

2.2.7Selectl(Mode) option to enter into sweep mode menu.
2.2.8Press[(Log) softkey and select logarithm sweep mode.
2.2.9Press[(Back) key to return to sweep menu.

2.2.10Pressl(Sourcel option to display trigger source menu.
2.2.11Pressl(Int) key to select internal trigger.

After setting, generator outputs continuous sweegyveform with new

settings.

To sweep up in frequency, set the stop frequenayeftothan start
frequency. To sweep down in frequency, set the $tequency highe
than start frequency.

Pressl( Sourcel key to selectrigger mode, Int, Ext or Manual.

2.3 To set the frequency modulation (FM)

Only CHA has frequency modulate function.

In FM, the carrier frequency varies with the indtmeous voltage of
the modulating waveform. Follow the steps to sé&iMawaveform with

1MHz carrier frequency, 800 Hz modulating frequency0 kHz

frequency deviation, 1 Vpp amplitude, Sine modulgtiwave, and
internal trigger source.

2.3.1Press[ CHA] key to enter into the tone menu.
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2.3.2Press [(Freq) key to select frequency option . Set it to be 1 MHz
by numeric keys or knob.

2.3.3Press [(Amptd) key to select amplitude option . Set it to be 1 Vpp
by numeric keys or knob.

2.3.4Presd Mod] key to enter into the modulate menu. Pre§3ype)
softkey to enter type menu and then pré$aV) softkey to select FM,
generator enters into FM modulation mode. PréBsack) key to return

to modulate menu.

2.3.5Pres¥ FM Freq) softkey to select “modulate frequency” and set it
to 800 Hz by using numeric keys or knob.

2.3.6Press[( FM Devia) softkey to select “modulate deviation” and set
it to be 10 kHz by using numeric keys or knob.

2.3.7Press[( Shapélsoftkey to enter into waveform menu. PréSsne)
key to select sine. PregsBack) key to return to modulate menu.
2.3.8Press [(Sourcél key to enter into modulation source menu. Press
[[INT) key to select INT.

After setting, generator outputs FM modulating wiven with the new

settings.

2.4 To set the amplitude modulation (AM)

Only CHA has amplitude modulation function.
In AM, carrier amplitude is varied by the instanémus voltage of the
modulating waveform. Follow the steps to set an Maveform with 5

kHz carrier frequency, 200 Hz modulating frequenend 80%
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modulation depth, waveform amplitude 1Vpp, Sine wand internal
trigger source.

2.4.1Press[ CHA] key to enter into the tone menu.

2.4.2Pres«( Freq) key to select frequency option . Set it to be 5 kiyz
numeric keys or knob.

2.4.3Press [(Amptd) key to select amplitude option . Set it to be 1 Vpp
by numeric keys or knob.

2.4.4Presd Mod] key to enter into the modulate menu. Pre§3ype)
softkey to enter into type menu and then pré#eV ) softkey to select
AM, generator enters into AM modulation mode. PreE8ack) key to
return to modulate menu.

2.4.5Pres{ AM Freqg) softkey to select “modulate frequency” and set it
to 200 Hz by using numeric keys or knob.

2.4.6 Pres¥ AM Depth) softkey to select “modulate depth” and set it to
be 80% by using numeric keys or knob.

2.4.7Press[(Shapélsoftkey to enter into waveform menu. PriéSsne)
key to select sine. PredsExit) key to return to modulate menu.
2.4.8Press(Sourcel key to enter into source menu. PregdNT ) key

to select INT.

After setting, generator outputs AM modulating wéoren with the new

settings.

2.5 To set the frequency-shift keying (FSK)

Only CHA has frequency-shift keying function.
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In FSK, output frequency shifts repeatedly betwetre carrier
frequency and hop frequency, the changed frequéncglled FSK rate.
Follow the steps to set a FSK waveform with 3 kHareer frequency,
500 Hz hop frequency, 100 Hz FSK rate, 1Vpp ampléwand internal
source.

2.5.1Press[ CHA] key to enter into the tone menu.

2.5.2Pres«( Freq) key to select frequency option . Set it to be 3 kiyz
numeric keys or knob.

2.5.3Press [(Amptd) key to select amplitude option . Set it to be 1 Vpp
by numeric keys or knob.

2.5.4Presd Mod] key to enter into the modulate menu. Pre§3ype)
softkey to enter into type menu and then pré&SK) softkey to select
FSK, generator enters into FSK modulation. PfeBack) key to return
to modulate menu.

2.5.5Pressl(Hop Freql softkey to select “hop frequency” and set it to
500 Hz by using numeric keys or knob.

2.5.6Press [(FSK Rateél softkey to select “FSK rate” and set it to 100
Hz by using numeric keys or knob.

2.5.7PresgSourcekey to source menu. Preg€dNT Jkey to select INT.
After setting, generator outputs PSK modulating efavm with the

new settings.

2.6 To set the phase-shift keying (PSK)

Only CHA has phase-shift keying function.
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In PSK, phase of output signhal shifts repeatedlyween set phase 1
and 2 at a certain frequency, which is called P&t r Follow the steps
to set a PSK waveform with 10 kHz carrier frequen29 Hz PSK rate,
90° phase 1 270° phase 2, 1Vpp amplitude and internal source.
2.6.1Press[ CHA] key to enter into the tone menu.

2.6.2PresE Freglkey to select frequency option . Set it to be 1Ky
numeric keys or knob.

2.6.3Press [(Amptd) key to select amplitude option . Set it to be 1 Vpp
by numeric keys or knob.

2.6.4Pressl Mod] key to enter into the modulate menu. Prégsype)
softkey to enter into type menu and then pre®SK) softkey to select
PSK, generator enters into PSK modulation. PKeBack) key to return

to modulate menu.

2.6.5Presd(Phase 1 softkey to select “phase 1” and set it to be 90° by
using numeric keys or knob.

2.6.6 Pres& Phase 2softkey to select “phase 2" and set it to be 279° b
using numeric keys or knob.

2.6.7Press [(PSK Ratédl softkey to select “PSK rate” and set it to be 20
Hz by using numeric keys or knob.

2.6.8Press(Sourcel key to enter into source menu. PregdNT ) key

to select INT.

After setting, generator outputs FSK modulating ef@rm with the

new settings.

2.7 To set the burst output
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Only CHA has burst function.

In burst mode, you can set the burst cycle, numbgrt phase of each
burst and burst source. Follow the steps to setratbvaveform with 3
kHz frequency, 20ms burst cycle, 10 pulses bursintp 180° start
phase, 1Vpp amplitude and internal source.

2.7.1Press[ CHA] key to enter into the tone menu.

2.7.2Pres« Freq) key to select frequency option . Set it to be 3 kiyz
numeric keys or knob.

2.7.3Press [(Amptd) key to select amplitude option . Set it to be 1Vpp
by numeric keys or knob.

2.7.4Pressl Burst] key to enter into the burst menu.

2.7.5Presq Period) softkey to select the burst cycle option. Set ib&
20 ms by numeric keys or knob.

2.7.6Press [((Phasel softkey to select start phase option. Set it to be
180° by numeric keys or knob.

2.7.7 Press[(N cycle) softkey to select N cycle and set it to be 10 by
using numeric keys or knob.

2.7.8Press(Sourcel key to enter into source menu. Pré$sT ) key to
select INT.

After setting, generator outputs FSK modulating ef@rm with the

new settings.

Pressingl( Sourcel softkey can select trigger mode from Internal,

External, Manual and Gate.

2.8 Reset
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Press [ Systeml key then [(Resell softkey to reset instrument, status
after resetting is determined by power-on settiigdefault setting is
selected for power-on states, instrument will imlize with default
status. If status before power-off is selected fmower-on setting,

instrument will initialize as the status before pEvoff.

e ——————
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Chapter 3 Advanced Applications

This chapter will specify the functions charactéds and operating
methods of this instrument in detail, so beforedieg this chapter, if
you haven’'t mastered its basic operation, pleasal reontents of the
former two chapters and make practical operatioareise in advance.
In this chapter, those contents about basic opemativill not be

repeated, moreover, only those people who has igedcbperation

experience can understand the contents of thistehdyetter.

Note: CHA has 2 output frequency rangeuHkz to 80MHz,

80.000001MHz to 500MHz. The first range is spedfias low

frequency range and the second range is specifiedigh frequency
range. The following description will not mentiohet frequency range

again just use low frequency and high frequencegxpress.

3.1 Output Function

CHA has sine and square waveform output. CHB hias,sSquare, ramp
and pulse waveform output, also other 4 built-invef@rms.

3.1.1 Sine wavepress [Sine] key to output sine waveform, which is
the most used waveform with best spectral purityd & is also used as
carrier signals in various modulation applicatiokéhen switch on the
machine, default output waveform is sine.

3.1.2 Square wavepress [Squard key to output square waveform,

which the duty cycle is fixed 50%.

Sine and Square of CHA are used as continuous wanes, also car

be used in sweeping, FMAM, PM, FSK and burst as well.
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3.2 Output frequency

When waveforms changes, if the present frequencgeds waveform’s
highest frequency, the instrument will modify fresqicy value to
confine it within the limit of waveform’s highestrdquency value
automatically. Except sine wave, as the rising frdquency, the
distortion of other signals will increase graduallyn practical
application, you can limit the highest frequencycamling to the
requirement for distortion. The lowest output freqeies of all the

waveforms are lLiHz.

3.3 Output amplitude

3.3.1 Amplitude value:the amplitude displayed is based ornt5ad
input, if without input load, the tested value frooutput terminal is
double displayed value. By setting high impedandhge tested
amplitude will be same as displayed value.

3.3.2 Amplitude value limitations: offset could be set for CHB, so
maximum amplitude and dc offset should conformhe tegulations of
below formula, if the amplitude setting exceeds thmitation,
instrument will modify the input value automaticallto make it
confined within the allowable maximum amplitude.

Vpp=2x(5-|Voiset)

Default load impedance is 80for all the description of amplitude,

offset and dc level as following.

3.3.3 Amplitude units: all waveforms can be labeled as peak-to-peak

amplitude (Vpp). As to sine, square, ramp and pulsaves, the
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amplitude can also be shown as root mean squarteev@rms). If the
actual load impedance is 80 the amplitude can be power level (dBm)
as well for sine wave.

dBm=10xlog (P + 0.001) where P=(Vrms)*+ 50
Except sine and square wave, others signals cabeahown as rms
value.
If the signal is not sine wave or the actual loatbédance is not %D,
the power level (dBm) unit is invalid.
3.3.4 Amplitude displaying: As for sine wave of tone frequency, with
limitation to flatness calibration and maximum amwde, actual output
amplitude accords with displayed value. But when sweep and
modulate function, frequency more than 10 MHz amgphtude more

than 10 Vpp, maybe actual amplitude differ from tisplayed value.

3.4 DC offset

CHB has DC offset function. The maximum DC offseslue and
amplitude should conform to rule of following fortay if the offset
setting exceeds the range, the instrument will hodito the maximum
offset value allowed.

| offset ¥ 5—Vpp=+2 (Load Impedance is &)

3.5 Pulse waveform

Pulse width stands for the time interval from theddie of rising edge
to that of falling edge and must be less than pulgae, if the setting
value exceeds the current pulse cycle, the instnimell modify it to

the maximum pulse width allowed.
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3.6 Arbitrary waveforms

The memory location stores four fixed arbitrary wéorms, exp, sinc,
noise and dc, which can be outputted by selectimgnf arbitrary

waveform menu.

3.7 Frequency sweep

In Frequency sweep mode, the output frequency charigom start
frequency to stop frequency within set sweep tirBaieep cannot be
valid within the whole frequency range, but onlytwn the four
frequency ranges. In the process of sweep, thegbésutput signal is
continuous. Sine and square can be used for frequsweep. But for
square, the maximum sweep frequency should be éisnib 80MHz, so
high frequency range is invalid for square sweep.

3.7.1 Start/Stop frequency:press softkey of [(Start] and [(Stop)

to select “start frequency” and “stop frequencyguycan set the start
and stop
frequencies respectively. If the stop frequencyiigher than the start
frequency, the generator begins at the start loagdiency and sweeps
to the stop high frequency in an up direction, #men resets back to the
start frequency. If the stop frequency is lowerrththe start frequency,
the generator begins at the start high frequena sameeps to the stop
low frequency in a down direction, and then reseask to the start
frequency. Start frequency can be set arbitrarilghout frequency
range limitation, but stop frequency should be witthe same range as

start frequency.
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3.7.2 Sweep time:when sweep within the low frequency range, it
represents the time required to sweep from thet Staguency to the
stop frequency. The time interval to sweep from dregjuency to next
one is constant, so more sweep time results in nsareep frequency
points and finer sweep step, vice visa. When swed&pin the high
frequency range, user can set the step time, wiaphesents the pause
interval of sweep signal at each step frequencysweep time = step
timex(|start frequency-stop frequency|/step freqygnfor long step
time, low step frequency, the sweep time will bado

3.7.3 Sweep modewhen sweep within low frequency range, press
[(Mode) softkey to select linear sweep mode or logarithrsneeep
mode.

In the linear sweep mode, frequency step is fixBdr wide sweep
range, fixed frequency step has bad affect, whehdlto high sweep
resolution at top, slow change and fine sweep. &uiottom, the sweep
resolution is low with fast change and coarse swe®p the linear
sweep mode is only suitable for narrow sweep fregyeaange.

In logarithmic sweep, frequency step is not fixedt bvaries in
logarithmic fashion, which is high at frequency tagmd low at
frequency bottom. For wide sweep range, the vasmalis average, so
this mode is suite for wide sweep frequency range.

3.7.4 Trigger: press [(Sourcél softkey to select trigger mode.

When select internal trigger, the sweep runs regaigtwith internal

trigger source.
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When select external trigger, the trigger signathwTTL level can be
inputted from the rear panel “Trig In” connectoising and falling edge
are both OK for trigger, for rising edge triggehetsweep process on
detecting the trigger signal’s rising edge, whible principle is same as
falling edge. Sweep runs once it trigger and outpiginal returns to
start frequency after sweep finished. And the cyofetrigger signal
should be longer than the sweep time setting value.

When select manual trigger, once you presg kh@nuTriglsoftkey, one
sweep runs and output signal return to start fregyeafter sweep

finished.

3.8 Frequency modulation (FM)

In Frequency modulation, the carrier frequency iaried by the
instantaneous voltage of modulating waveform; thgier shape is sine
or square.

3.8.1 Carrier setting: carrier waveform can be set with tone frequency
menu, you can first set the frequency and amplitafiearrier to enter
into the modulation function, also you can preE€HA]Yin modulation
mode to enter into the tone frequency menu anditsetrequency or
amplitude. Now the instrument is still at the moalidbn working and
the preset carrier frequency and amplitude comesffiect instantly.
3.8.2 Modulation frequency:in frequency modulation, the modulation
frequency is always much lower than the carriegérency. If internal

modulating signal is used, you can set the modu¢atfirequency. If
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external modulating signal is used, the modulafiregguency setting is
ignored.
3.8.3 Modulation Frequency deviation:it represents the variation of
carrier frequency when modulated waveform at fullpditude scale.
When the amplitude of the modulating waveform ispatitive peak
value, the frequency of the modulated signal isaddo the frequency
of the carrier plus the frequency deviation, andewhit is at the
negative peak value, the frequency is equal to d¢hgier frequency
minus the frequency deviation. Therefore, the frmey deviation
setting must conform to the following two conditsan
Frequency deviation < carrier frequency
Frequency deviation + carrier frequency < maxmmfrequency of
the selected signal

3.8.4Modulating waveform shape:Pres§ Shapealsoftkey to select sine,
square or ramp. Modulating waveform shape settimogilel be ignored
if external modulating signal is used.
3.8.5 Modulating source:Press( Sourcel softkey to select modulation
source. When selecting internal modulation, it willn modulation as
setting. When selecting external modulation, thedalating signal is

inputted from the rear panel “Modulation In” conmec If the

amplitude of the external modulating signal is £\2, the frequency
deviation setting and the display value accord whhb real frequency
offset. Otherwise, the frequency deviation settargl display value are

not accurate.
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3.9 Amplitude modulation (AM)

In AM, the amplitude of the carrier is varied byethnstantaneous
voltage of the modulating waveform; the carrier g@as sine or square.
3.9.1 Carrier setting: carrier waveform can be set with tone frequency
menu, you can first set the frequency and amplitafiearrier to enter
into the modulation function, also you can preB€HAYin modulation
mode to enter into the tone frequency menu anditsetrequency or
amplitude. Now the instrument is still at the moatidbn working and
the preset carrier frequency and amplitude comesffiect instantly.
3.9.2 Modulating waveform frequency:in frequency modulation, the
modulation frequency is always much lower than ¢herier frequency.
If internal modulating signal is used, you can $ké modulating
frequency. If external modulating signal is usedhe tmodulating
frequency setting is ignored.
3.9.3 Modulation depth: it represents the maximum variation in the
amplitude of the carrier wave in amplitude moduati If the maximum
amplitude of the modulated waveform is called asakmthe minimum
amplitude as Amin, then the modulation depth carekpressed as the
following formula:

Modulation depth %=(Amax— Amin)/ A
If Amax=A, Amin=0, the modulation depth setting will be up1t00%.
If Amax=0.8A, Amin=0.2A, the modulation depth seidi will be up to

60%. If Amax=0.5A, Amin=0.5A, the modulation depsktting will be
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up to 0%. That is to say, when modulation deptB,isarrier amplitude
is half of the amplitude setting.

3.9.4Modulating waveform shape:Presé Shapédlsoftkey to select sine,
square or ramp. Modulating waveform shape settimogilel be ignored
if external modulating signal is used.

3.9.5 Modulating source:Press( Sourcél softkey to select modulation
source. When selecting internal modulation, it willh modulation as
setting. When selecting external modulation, thedolating signal is
inputted from the rear panel “Modulation In” conmec If the
amplitude of the external modulating signal is £\2, the frequency
deviation setting and the display value accord wthh real frequency
offset. Otherwise, the frequency deviation settargl display value are

not accurate.

When selecting internal modulation and modulatiagnal of CHB, it

can't be set for CHB. S& CHB] isn’t available when pressing.

3.10 Frequency-shift keying (FSK)

In FSK, the frequency of the carrier shifts betwéearrier frequency”
and “hop frequency” alternately, the rate at whible output shifts is
determined by FSK rate, the carrier shape is smgqoare.

3.10.1 Carrier setting: carrier waveform can be set with tone
frequency menu, you can first set the frequency amdblitude of
carrier to enter into the modulation function, alyou can press
[ CHA] in modulation mode to enter into the tone frequemsnu and

set its frequency or amplitude. Now the instrumeéststill at the
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modulation working and the preset carrier frequeranyd amplitude
comes to affect instantly.

3.10.2 Shift frequency:for internal modulation, modulated waveform
should be fixed as square with duty cycle 50%, fileguency of which
is shift frequency. For external modulation, thefsfrequency setting
can be ignored.

3.10.3 Hop frequency:FSK is similar as FM modulation of square and
hop frequency is similar as the modulating frequemeviation, the
difference between them is just that the refereneigh carrier
frequency, modulating frequency deviation is théset value based on
carrier frequency and setting range relates withbitt hop frequency
not.

3.10.4 Modulating source: Press [( Sourcell softkey to select
modulating source. When selecting the internal natg, instrument
start modulating as setting. When selecting extemadulation, the
trigger signal with TTL level is inputted from thear panel “Trig In”
connector for FSK. If the level of the trigger s&ns logic low level,
the frequency of the FSK signal is that of the matrif the level of the
trigger signal is logic high level, the frequenciytbe FSK signal is the

hop frequency.

3.11 Phase-shift keying (PSK)

In PSK, the phase of output signal shifts alterhateetween preset
phase 1 and 2 on a frequency, the changed frequencalled as shift

frequency. The carrier shape is sine or square.
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3.11.1 Carrier setting: carrier waveform can be set with tone
frequency menu, you can first set the frequency amdbplitude of
carrier to enter into the modulation function, alyou can press
[ CHA] in modulation mode to enter into the tone frequemsnu and
set its frequency or amplitude. Now the instrumeststill at the
modulation working and the preset carrier frequerasyd amplitude
comes to affect instantly.

3.11.2 Phase 1start phase 1 of PSK output signal during altemgti
3.11.3 Phase 2start phase 2 of PSK output signal during altemgti
3.11.4 Shift frequency:for internal modulation, modulated waveform
should be fixed as square with duty cycle 50%, fileguency of which
is shift frequency. For external modulation, thefsfrequency setting
can be ignored.

3.11.5 Modulating source: Press [( Source) softkey to select
modulating source. When selecting the internal natiog, instrument
start modulating as setting. When selecting extemadulation, the
trigger signal with TTL level is inputted from threar panel “Trig In”
connector for FSK. If the level of input signal liegic low, the start
phase of PSK signal is Phase 1. If the level ofitlput signal is logic

high, the start phase of PSK signal is Phase 2.

3.12 Burst output

It is explained that in burst mode, the word “blnsteans the cycle of
any waveform, not the pulse. In burst output, instent outputs

numbers of waveform or single waveform as specifiachber of cycles,
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specified period and specified start phase. Thestbaignal is sine or
square.
3.12.1 Burst period: it represents time from the start of one burst to
start of the next one and must be big enough ireortd output the
specified number of cycles, as the following foramwshows:

Burst period> burst count N + signal frequency
If the burst period was too short, the instrumerill wodify it to the
allowable minimum value.
3.12.2 N Cycle:it represents the number of cycles to be outpupted
burst. It must be small enough in order to be otigain one burst, as
following formula shows:

N Cycle<burst period x signal frequency

If the N cycle was too large, the instrument willodify it to the
allowable maximum value.
3.12.3 Start phasethe start time of one burst should be same phase a
the stop time on the waveform, that calls startgghahe setting range
of which is 0°~360°, not available for square wave.
3.12.4 Trigger Source:press[(Trigger) softkey to select trigger mode
of burst by “Internal”, “External” or “Manual” antiGate”.
When selecting internal trigger, instrument useterinal continuous
trigger source to output continuous bursts accaydimburst period and
burst N cycle set in advance.
When selecting external trigger, instrument use®mal trigger source,
input TTL trigger signal from the instrument reaanel “Trig In”

connector. The generator outputs a burst at tHagisdge of the trigger
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signal and resets back to the starting phase to tlwainext rising edge.
Of course, the trigger signal cycle should confotonthe restricted
conditions of burst period.
When selecting manual trigger, once you préddanual) softkey, the
current waveform will be outputted continuously (nlburst), press
[((Manual) again, the output will stop, then the instrumeagets back
to the starting phase point to wait the next kegylsér.
When selecting gated output, instruments uses patdrigger source, a
TTL gated signal is inputted from the instrumenarganel “Trig In”
connector. When the gated signal is at logic higlel, the waveform is
outputted continuously (not burst), when gated algis at logic low
level, the output stops, then the instrument redatsk to the starting
phase point. In the gated burst mode, both bursbdeand burst count

settings are ignored.

3.13 Parameters setting

Generally, you can use the default parameters. y®ut can take more
function and make instrument suitable for differemiperation
environments and habits through system setting.eEnmto system
setting interface by pressingSysteml key then[( Utility ) softkey.
3.13.1 Storage setting: Users can set the storage function for
instrument. There are four locations in memory tors the current
settings, including CHA and CHB and other statasgshsas the buzzer,
the boot state, separators and so on. Users cae she settings of

common use in the four locations, which can be atiserecalled. Press
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[( save) after setting location, the instrument will promfSave
succeed”, if the storage fails, the instrument wibmpt “Save failed”,
please contact the supplier. PrésRecall) key after setting storage
location to recall stored settings and click hexesét up initialization of
instrument, and exit the storage menu. If the deléenemory location
has no memory contents, the prompt ‘Setup has eenbstored’ will
pop up. The storage area of equipment also retaithed factory’s
default settings, when users operate mistakenlyn@mke a chaos
parameter in the calibration, it can restore thégoing settings. After
pressing the softkey dfoutgoing setting3 , the instrument will prompt
“Do you want to recall the default setup?”, confing by pressing the
softkey [(Yes) , the instrument prompt “Default setup recalled!”
cancelling by pressing the softkey BYNo) , the instrument prompt
“Default setup un-recalled!”.

3.13.2 Output settings:Users can set the output characteristics of the
instrument, including the CHA resistance, CHB imaede, TTL output.
CHA impedance refers to the value of load impedaraenected by the
CHA output port, when the setting is @0 the setting value of the
output amplitude is the value measured on th& 36ad, when the
setting is high impedance, the setting value of ¢lhuigput amplitude is
the value measured on the high impedance load. miéaning of CHB
impedance is as same as CHA impedance. TTL outpuised to set
"TTL" terminal in the front panel whether to allothe output TTL
signal, when set to be allowed, there are TTL signdput, when set to

be prohibited, there is no TTL signal output, bthem the CHA output
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square wave, TTL signal continuously output, whie@ €CHA frequency
is at high frequency, TTL signal continuously clpg&L setting does
not work.

3.13.3 Interface settings:Users can set the programmable interface
characteristics of the instrument. Instrument aendard with a RS232
interface and USB device interface, when select BSiaterface, user
can set the interface of baud rate and interfackress. Baud rate has 7
choices ---115200, 57600, 38400, 19200, 9600, 48608 2400. For
further information on the programmable interfaqgdease refer to
"Programmable Interface Users Guide."

3.13.4 System settingssers can set the state of instrument, including
the boot state, buzzer state and separator settings

If the boot state of instrument is set to the défawhen the instrument
connects to the power or press the softkey [bResell , the instrument
is initialized in accordance with the default sets, if the boot state of
instrument is set to the state before shutting dowimen the instrument
connects to the power or press the softkey [bResell , the instrument
will be initialized according to the state beforéusting down.
Instruments, if for a specific test, the boot stats set to the state
before shutting down , the same settings for inegnt can be saved
after booting. The boot state is default when iastent outgoing.

When the buzzer is set to be allowable, thereshat tone "beep" after
pressing the buttons. When the setting be errogrghwill be a error

tone, sometimes the error tone is two tone "bedgep" sometimes is a
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long tone "beep ... ...". When the buzzer is sebegrohibited, there is
no tone. The buzzer is set to be allowable whefrimsent outgoing.
3.14 Output Port

The instrument has five output ports, there arenZront panel, and
there are 3 in rear panel. Output ports used fgnali input is strictly

prohibited, otherwise, may result in instrumentathge.
3.14.1 The signal output port ‘CHA’,’CHB’, ‘TTL":

A variety of waveform signals produced by instrurnentput from the
signal output port. The port of ‘CHA’ and 'CHB’ optit signal CHA
and CHB, these two ports have the protective fuorctPressing the key
of [ Output] in front panel to enable indicator light §fOutput]l key
on/off, which can circularly open or close outpubrp signal. If
inadvertently added a higher-voltage signal to ¢lhiput port of signal
CHA and CHB, instrument will be subject to the dan¢encroachment’,
at this time the instrument will automatically actte protection
function, immediately turn off the signal outputrpoThe indicator
light of button extinguish. External loads must dleecked at this time,
after troubleshooting you can presEOutputl key to open the signal
output port. “TTL” port output TTL signal same a#H& frequency, ,
the two ports do not have protective function,héte is a high-voltage
signal to input ,may damage the instrument. Pleate when using.
3.14.2 Internal clock output port "10MHz Out": Output 10MHz
internal system clock signal, which can be usedckldor other
instruments and devices, so make other instrumsimsiitaneous with

this instrument.
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3.15 Input Port

The instrument has five input ports, which all betie rear panel. Input
port can only be used as an external signal inpai, not be used signal
output .

3.15.1 Modulation input port "Modulation In": In the FM, AM
modulation ,input an external modulation signal.

3.15.2 Trigger input port "Trig In": In the frequency sweep, FSK,
PSK and the pulse string , input external triggégnal and TTL
compatible levels.

3.15.3 External clock input port "10MHz In"; input an external
clock signal to synchronize the instrument and otthevices, or use a
more precise frequency reference.

3.15.4 Counter 1 input:input low frequency signal with specified
range 1Hz to 100MHz.

3.15.5 Counter 2 input: input low frequency signal with specified

range 100MHz to 2.5GHz.

3.16 Communications Port

3.16.1 USB device port "USB Device":Connecting to the computer
through the interface cable can realize to programle operation for
the instrument.

3.16.2 RS232 port "RS-232":Connecting to the computer through the
interface cable can realize to programmable openatifor the
instrument. You can also use the updated softwarepdate operating
system of the instrument.

3.16.3 GPIB port "GPIB": Connecting to the computer through the

interface cable can realize to programmable openatifor the
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instrument.
3.17 Calibration

Instruments have been calibrated when outgoing, dftdr long-term
working, some technical parameters may have a tiire In order to
ensure the accuracy of the instrument, calibrasbauld be carried out
regularly. For the calibration of the main techdiparameters, opening
the chassis to adjust the hardware does not neely, through the
keyboard; users can restore the instrument accur@ogssing the key
of [ Systeml then softkey of [(Cal.)] can enter into the interface of
instrument calibration.

In order to prevent some unrelated people’s arbjtraalibration,
instrument is set to the calibration password. Qstiyer into the correct
calibration password, the calibration can be open®@therwise, the
calibration is closed, calibration operation doest work. Enter the
calibration password, the instrument will prompta%word is correct!”

calibration function is opened, users can carry @altbrate.

Calibration needs professional testing equipmehthé accuracy of
testing equipment cannot meet the requirementsasgledo not
calibrate! Please press softkey dfSave Datd to save the calibrating
data after finishing calibration. If the calibragirdata isn't stored, the
instrument will perform task as previous data omm®wer on the
instrument. Enter into the calibration function,etlinstrument will
lock the keys except the Key d&fCal.] , and only press the key (
[ Cal.lagain to exit the calibration state, the instrumamtomatically
save the new calibration data when exiting. Iflshihving problemsg

after calibration, users can restore the data bedlling the factory|

settings, referring to the contents of the paramsédtings.

3.17.1 Calibration display area:After entering calibration function,
the first line of the display area shows the caitibon step, the second

line of the display area shows the frequency valagesponding to the

Shijiazhuang Suin Instruments Co., Ltd 41



User's Guide TFG3600 SerigstBesized Signal Generators

current steps, the third line of the display ardeovwes calibration
parameters corresponding to the current calibrasiep, the fourth line
of the display area shows the current measurednpetex values. There
is no calibration step and the setting frequenciuean the function of
CHB offset calibration and modulation depth califva does, so the
first two lines are blank.

3.17.2 CHA amplitude calibration: Pressing softkey of [ CHA
Amptd ) to enter into the menu of CHA amplitude calibration
Instrument default calibration steps 99, and outpinusoidal signal of
1kHz and 1Vrms. Pressing softkey of Paral , enter into the actual
amplitude value measured by the digital voltmefressing softkey of
[(Enter), instrument will enter calibration step 0, andputtsinusoidal
signal 1MHz and 4dBm, at this time a spectrum gpet should be
used to measure the actual amplitude value of duspnal, and then
enter, press softkey dfEnter) , instrument enter into the calibration
step 1, circular calibration like this, until thaltbration is complete.
User must input actual amplitude value in caliboatistep 0 which is
the reference of following calibration and presstisey of [Enter) ,

otherwise, the following calibration steps will natailable.

CHA amplitude calibration has a total of 55 stepsers can set the
amplitude values setting the frequency point pdigtpoint in the
calibration process, or can also enter into theibcation steps tg
calibrate directly the amplitude values setting fhequency point, but
must ensure that the amplitude values of calibraticteps
99,0,9,14,23,29 and 43 have been calibrated. Catiidm of the 99step
need a digital voltage meter and the spectrum amalpeed to be used

in calibration of other steps.

3.17.3 CHB amplitude calibration: Pressing softkey of [ CHB
Amptd ) to enter into the menu of CHB amplitude calibration

Instrument default calibration steps 0, and outputusoidal signal
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1kHz and 7Vrms. Pressing softkey of Paral softkey, enter the actual
amplitude value measured by the digital voltmefressing softkey of
[(Enter) ,instrument enter into calibration step 1 and ottgnusoidal
signal 1MHz and 4dBm, at this time a spectrum apnatyshould be used
to measure the actual amplitude value of outpubhaigand then enter,
Pressing softkey of[(Enter) , instrument enter into the calibration step
2, circular calibration like this, until the calidtion is complete. User

must input actual amplitude value in calibratiorstl which is the
reference of following calibration and press softkef [Enter) ,

otherwise, the following calibration steps will natailable.

CHB amplitude calibration has a total of 11 stepsers can set the
amplitude values setting the frequency point pdigtpoint in the
calibration process, or can also enter into thabecation steps tqg
calibrate directly the amplitude values setting fnequency point,
but amplitude value of calibration step 0 and 1 triues calibrated.

Calibration of the 0 step need a digital voltagetene and the

spectrum analyzer need to be used in calibratioatbér steps.

3.17.4 CHB offset calibration: Pressing softkey of CHB offset] to
enter into the menu of CHB offset calibration. Inshent output OVdc
DC signal ,input the actual voltage values measuredligital voltage
meter, pressing softkey &fEnter) , instrument enter into the next step,
output the 10vdc DC signal, input the actual vgkavalues measured
by digital voltage meter, pressing softkey[©Enter) , instruments will

return to the first step.

In the calibration of CHB offset, a calibration caxt be the idea
calibration value, and repeated calibrations masdguired. First the
DC 0Vdc calibration should be completed, then ridrate 10Vdc.

CHB offset calibration need to use digital voltmete

3.17.5 Modulation depth: Pressing softkey of (AM Depth) to enter

into the menu of modulation depth calibration.
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The instrument outputs modulation signal of modiwlatdepth 50%, the
default calibration step is 0 and frequency of miation signal is 1kHz.
Press softkey of [(Para) ,input the actual modulation depth value
measured by modulation meter, pressing softkey BfEnter) ,
instrument then enter into the calibration stepnbw frequency of
modulation signal is 10kHz, input the actual modida depth value
measured by modulation meter, pressing softkey BfEnter) ,
instrument then enter into the calibration stegR2peat like this, until

calibration finish.

The calibration of modulation depth has 6 stepsy gan calibrate by
point to point, or enter into calibrate steps. Gedition of modulation

depth needs to use modulation meter.

3.18 Frequency Counter(option, only for TFG3605)

The frequency counter is used to measure the frequef external
signal input. There are two counter inputs, Courilteis used to input
low frequency with specified range 1Hz to 100MHbresponding to
Counter 1 in display interface, while Counter 2uised to input high
frequency with specified range 100MHz to 2.5GHzrresponding to
Counter2 in display interface. User can set gateetitrigger level,
coupling mode, bandwidth limitation, input impedanand attenuator
for Counter 1, but only gate time for Counter 2.

3.18.1 Gate time

The default setting of gate time is 1s and the mmaxn setting is 100s.
Press[( Gate Timelsoftkey to enter into menu of gate time settingrth
input the desired value of gate time by number keyschange the
numeric bit through arrow key and increase or daseethis bit through

adjusting knob.
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3.18.2 Trigger Level

The default setting of trigger level is 0.000V wispecified range -5V
to +5V and minimum step of 5mV. In menu of Countkr press
[(Level) softkey to enter into the setting menu of trig¢evel. User
can set or change the trigger level by numeric kelysection keys or
adjusting knob.

3.18.3 Coupling Mode

The coupling model is the setting state of Couriteand includes DC
coupling and AC coupling and the defaulting settiagAC coupling. In
menu of Counter 1, the initial is setting menu fagger level and gate
time, then user can enter into the setting menucadipling mode,
bandwidth limitation, input impedance and attenuatoough pressing
[(More)softkey. Then pres¥ Coupling)softkey to enter into coupling
menu, select AC or DC. Pre€$Back) to return previous menu.
3.18.4 Bandwidth Limitation

The bandwidth limitation of Counter 1 is 100kHz, iath only allow the

sighal above 100kHz to be input into the channetadinter. Operation

setting is same as coupling mode.

3.18.5 Input Impedance

The input impedance setting of Counter 1 includéQ &and 1M2, so as

to guarantee the channel impedance of counter m&icthe output

impedance of measured signal. Operation settingaime as coupling

mode.

3.18.6 Attenuator
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For amplitude of input signal beyond of limitatiaf counter channel,
user could turn on the attenuator to give x10 at&tion for input
sighal so as to meet the requirement of countemobh The way of

turn on/off attenuator is same as the setting afpdimg mode.

3.19 Factory default settings

3.19.1 CHA Output

Waveform: Sine wave Frequency: 1kHz
Amplitude: 3.9794dBm Output port: off
Load Impedance: 50

3.19.2 CHB Output

Waveform: Sine wave Frequency: 1kHz
Amplitude:1Vpp DC offset:0Vvdc
Output port: off Load Impedance<b0

3.19.3 Frequency Sweep

Starting frequency :1kHz End frequency:#ak

Sweeping time: 1s Sweeping modedime

Trigger Source: Internal

3.19.4 FM Modulation

Modulation Frequency: 100Hz Modulation wavefa@rmsine
Frequency Offset: 100Hz Modulation Sourdeternal
3.19.5 AM Modulation

Modulation Frequency: 100Hz Modulation wavefarnsine
Modulation Depth: 100% Modulath Source: Internal

3.19.6 FSK Modulation
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Hopping Frequency: 10kHz Shift Frequency: H@A0
Modulation Source: Internal
3.19.7 PSK Modulation

Phase 1:0 ° Phase 2:90 °

Shift Frequency: 100Hz Modulation Sourbgernal
3.19.8 Burst

Burst period: 100ms Burst count: 5 N
Start Phase: 0 ° Trigger Sourceetnal
3.19.9 Frequency Counter (option, only for TFG3605)
Gate time: 1s Trigger level: OV
Coupling mode: AC Bandwidth limitatio@:ff
Input impedance: 1\ Attenuator: Off
3.19.10 System

Language selection: English TTL Output: Protidn
Interface type: RS232 Interface Addrek$:
Baud rate: 19200 Boot State: Default
Buzzer: Allow Separator: space

3.19.11 Calibration
Calibration parameters: User’s calibration values

Calibration state: off

e ——————
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Chapter 4 Service and Support

Warranty Summary
For the technical and material’s defects of the doumts that
Shijiazhuang Suin Instruments Co., Ltd produced soldl, we promise
a one-year warranty since the shipment day. Withémranty period, to
the defective products which is proved, we will agpor replace this
defective ones based on the detailed provisionthefwarranty
Except of guarantees of this outline and warramniye,factory make no
any other forms of expressed or implied guaranteall. In any case,
we factory bear no responsibility with those direadirect or any other
consequential loss.
Contact us
If you have any inconvenience during the usinghi$ tproduct ,please
contact Shijiazhuang Suin Instruments Co., Ltd cfilye

Monday to Friday 8:00-17:00

Tel: 0311-86086971(After-Sales Service)
Fax:0311-86018511

0311-86014314 (Technical support)

Or contact us by email export@suintasn

The website of Shijiazhuang Suin Instruments Cad, is:

http://www.suintest.com
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Chapter 5 Specifications

5.1 CHA output frequency

Frequency range:iHz~1500MHz (Sine¥see Notel
11Hz~80MHz (Setting range of Square)
Resolution: L1Hz (Carrier Frequency80OMH?Zz)
1Hz (Carrier Frequency >80MHz)
Accuracy: £ 1 ppm Frequency¥ 1.0kHz 18°C ~ 28C

+50ppm Frequency<1.0kHz Min.outpuiHz

5.2 CHA output level (Sine)

Setting Rang: -127dBm~+13dBm

Specification range:

-127dBm~+13dBm (-127dBm~-117dBm is typical valueeguency<500MHz)
-110dBm~+13dBm (-100dBm~-110dBm is typical valueeguency<1000MHz)
-105dBm~+10dBm (-100dBm~-105dBm is typical valueeGuency<1500MHz)
Resolution: 0.1dB

Accuracy:

+1 dBm of setting value (output level+13dBm~ -10Bnd, Frequenc¥300MHz)
+1.5 dBm of setting value (output level+13dBm~ -8Bm,Frequencyl1500MHz)
+2.5 dBm of setting value (output level-80dBm~-1@Bm,Frequency1500MHz)
Standing Wave Raties 1.8 (output levet0 dBm)

Output impedance: 3D (typical value)

5.3 CHA spectrum purity

Harmonic: <-33dBc(output leved4ddBm, typical value)
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Non-harmonic: <-40dBc(output leved4dBm, Deviation Carrier
Frequencyg5kHz)
Sub-harmonics:<<-40dBc(output levedddBm)

Residual f.m.: <100Hz (BW: 0.3~3kHz RMS, <120MH2z)

5.4 CHA Square characteristics

Rise/Fall Timeg15ns

Overshoot<5%

5.5 CHA Modulation

5.5.1 AM modulation
Modulation depth: 1~120%(Carrier Frequed8®PMHz , output
levekk4dBm)
1~80%((Carrier Frequeney80OMHz, output
levekk4dBm)
Resolution: 1%
Accuracy: * (7% of setting value+1.5%)
Modulation rate: InternalyHz~20kHz
External 20Hz~20kHz
Distortion: < 2% (Internal 1kHz modulation rate, Modulation
depth 30%, BW:0.3~3kHz )
Residual a.m.:<<0.1%(BW:0.05~15kHz,AVG)
5.5.2 FM modulation
Peak-value frequency offset:
fc/2(Carrier Frequency + DeviatigB80.1MHz, Carrier

Frequenc¥80MHz)
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Peak-value frequency offset:
0~100kHz(Carrier Frequency80MHZz)
Frequency deviation resolution:
luHz(Carrier Frequencs$80MH2z)
100Hz(Carrier Frequency 80MHz)
Accuracy: +5% setting value+50Hz
Modulation rate: Internal [{ilHz~20kHz(Carrier Frequene0MHz)
Internal {Hz~1kHz(Carrier Frequency 80MHz)
External 20Hz~10kHz
External 20Hz~1kHz(Carrier Freque»c§0MHZz)
Distortion: <2%(Internal 1kHz modulation rate, BW:0.3~3kHz,
Peak-value frequency offsetlOkHz)
5.5.3 FSK modulation
Carrier frequency and hopping frequencies are eahly set in the
following frequency slicing.
1uHz~80MHz (FSK rate < 10kHz)
Trigger mode:
Internal or external (external control TTL levebw-level carrier
frequency, high-level hopping frequency)
5.5.4 PSK modulation
Rang of Phasel and Phase 2: 0~360°
Resolution: 0.1°
Alternating intervals: 0.1ms~800s
Trigger mode: Internal or external(external cohffaL level,

low-level phasel, high-level phase?2)
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5.5.5 External modulation input
Voltage rang: 5V full scale
Input impedance: 1Qk

Frequency: DC to 10 kHz

5.6 Burst (Carrier Frequency80OMHz)

Burst count: 1~10000 cycles
Alternating intervals: 0.1ms~800s
Trigger mode: Internal , external, gated(gated Tplulse, high-level
output, low-level is off)or single(Single manualtban
trigger)
5.7 Frequency sweep
Sweep rate: 1ms~800s Linear (Carrier FrequeB8O\WIHz)
100ms~800s Logarithm (Carrier Frequed89MHZz)
Step time: 50ms~10s Linear(Carrier Frequer®@0MH?2z)
Frequency slicing: 10fHz~80MHz,
80.000001MHz~1500MHz
Sweep mode:
Linear sweep and logarithmic sweep (Carrier reqyeBOMHZz)
Step sweep (Carrier Frequernep0MHz)
External trigger signal frequency:

<1lkHz(Linear), <10Hz(Logarithm)

1
< - (Step sweep)
Tstep x ( fstop — fstart +1)
fstep
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Trigger mode: Internal, external (rising edge dtifey edge trigger) or

manual (Single manual button trigger)

5.8 CHB waveform Characteristic

Waveform: Sine wave, Square wave, Ramp wave, Pulaee, Sinc,

Exp, Noise, DC voltage

5.9 CHB frequency Characteristic

Frequency range: pHz-10MHz
Resolution: fiHz
Accuracy: +1ppm, Frequency¥# 1.0kHz, 18~-2&

+50ppm, Frequencs¥ 1.0kHz min output jiHz

5.10 CHB signal Characteristic

Square wave
Time of rising/falling: <50ns
Duty Cycle: 0.01%-99.99%
Pulse wave
Time of rising/falling: <50ns
Range of pulse width: 20ns~20s
Resolution: 20ns
Ramp wave

Symmetry: 0.0%-100.0%

5.11 CHB output Characteristic

Amplitude: 1mVpp ~ 10Vpp (5Q)
2mVpp ~ 20Vpp (High impedance)

Offset: +5Vpk ac + dc (H0)

Shijiazhuang Suin Instruments Co., Ltd 53



User's Guide TFG3600 SerigstBesized Signal Generators

+10Vpk ac + dc (High impedance)
Resolution: 5 mVpp
Accuracy (1 kHz Sine): * (1% setting valtelOmVpp)
Flatness (Relative to 1MHz Sine, 1Vpp): 0.5dB

Output impedance: ED typical value
Protection: short circuit protection, overloaday output is

automatically disabled.

5.12 Clock Reference

5.12.1 External clock input

Clock frequency: 10 MHz £ 35 kHz
Clock amplitude: 2 Vpp ~ 5 Vpp
Input impedance: 2®

5.12.2 Internal clock output

Clock frequency: 10 MHz
Clock amplitude> 2 Vpp

Output impedance: 3D typical value

5.13 Frequency Counteroption, only for TFG3605)
5.13.1 Counter 1

Frequency range: DC coupling 1Hz~100MHz
AC coupling 1IMHz~100MHz (SDopen)
AC coupling 30Hz~200 MHz (12 open)
Dynamic range: 50mVrms~1.0Vrms Sine
150mVp.p~4.5Vp.p Pulse
Input Impedance: 1I2//35pF or 5@

Coupling mode: AC or DC

Shijiazhuang Suin Instruments Co., Ltd 54



User's Guide TFG3600 SerigstBesized Signal Generators

Attenuator: x1 or x10

Filter: ending frequency is around 100kHz
Trigger level: -5.000V~+5.000V, step value 5mV
5.13.2 Counter 2

Frequency range: 100MHz~2.5GHz

Dynamic range: -15dBm~+13dBm Sine (Frequency: 10@MBHOGHZz)
-10dBm~+13dBm Sine (Frequency: 2.0GH5&HZz)

Input Impedance: 50

Coupling mode: AC

5.14 Other Characteristics

5.14.1 Function of storage and recall

The instrument has 4 storage locations to storeofferating state.
5.14.2Programmable interface

Standard: RS232 interface and USB interface

Option: |IEEE488 interface

5.14.3 Power

Voltage: AC 100V-240V

Frequency: 50Hz (1+10%)

5.15 General Characteristic

5.15.1 Dissipation: <40 VA
5.15.2 Ambient: Temperature 10C ~ 40°C

Relative Humidity< 80 %
5.15.3 Measurement254 mm x 103 mm x 374 mm

5.15.4 Weight:4.2kg

Shijiazhuang Suin Instruments Co., Ltd 55



User's Guide TFG3600 SerigstBesized Signal Generators

Note 1: Frequency range (for Sine)
TFG3605:11Hz~500MHz
TFG3610: 1Hz~1000MHz

TFG3615: 1Hz~1500MHz
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