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0 AmpALT 12 Log_up

1 AttALT 13 LogNormal
2 Cardiac 14 Lorentz
3 cosh 15 Pulseilogram
4 Dirichlet 16 Radar

5 EEG 17 sinc

6 EMG 18 SineVer
7 EOG 19 Stair down
8 Gauspuls 20 Stairup
9 Gmonopuls 21 Trapezia
10 Laplace 22 TV

11 Log_down 23 Voice
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EE 100mVpp
HRRS omv
fizh ey 0
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BISREE =¥
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RifE

200MSa/s

B 417 IESZOR. 7338 RER . BoAiRe 1275 B DCLERUR
TEEt ks N BN B ]
PELIES AM, FM,PM, FSK.ASK.PSK. Line.Log
TRAAFE
B3R

prE S| 1uHz~30MHz ‘ 1puHz~60MHz

SE 1pHz

EIRE 90 XA =50ppm, 1 £ =100ppm (18°C = 28°C)

KRR (REE) DC~5MHz ‘ -60dBc
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5MHz~30MHz: -50dBc

TIRKH (BBE)
30MHz~60MHz: -40dBc
BIEINKH (#BE) <0.2% (DC~20kHz, 1Vpp)
DC~10MHz, < - 70dBc
FEIES Rk, BEE)
> 10MHz < - 70dBc + 6dB / {572
AEIRERS (HEYE) 10 MHz: < - 125 dBc/Hz (#284(&, 0dBm, 10kHz f§#%)
Bk
SREBE 1uHz~24MHz 1uHz~24MHz
Sy 1pHz
LF | FhEESiE 13.5ns (8 8U(E, 1kHz, 1Vpp)
o (BEE) <1%
G 0.01%~99.99% (32 Y HiSAZEI& B IRH)
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IR (TE50% S Z=EET) 1ns+EH#BHI100ppm
S5 {8 (IMHz,1Vpp,50Q)
iz (HEE) <5MHz: 2ppm + 200ps
>5MHz: 200ps
FHE
SRESEE 1pHz - 20MHz 1pHz - 20MHz
SHE 1pHz
EEMEE 3%2 mV (B2 E, 1kHz, 1Vpp, XFFRIE 50%)
R 0.0% % 100.0% (Z HaiAEIZ ERH)
Bk it
HEEE 1uHz - 24MHz 1uHz - 24MHz
SE 1uHz
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BRHREEE >17ns
CIE VR =12ns =12ns
o (SREE) <2% (B2EYE 1Vpp)
5 150ps
=HEE

HE 30MHz #3E (-3dB) (BaEL(E) 60MHz #3E (-3dB) (BaEL(E)

ERRS 9.999V
SEE (%8 AC +DC) +5V(50Q) =10V (FFE)
{RISKEE REIZEEN £3% * BEIZEERN 6%1T2mV
TERIRAAFE
SRS 1pHz - 10MHz 1pHz - 10MHz
SHE 1pHz

52




AR EE 4kpts
EESYE 14bits (BEFFS)
RifE 200MSa/s
&/ EF [ THEEiE <20ns EAE <20ns E2EIE
ESE) DDSHRZ:5ns+150ps; & miRz: £150ps
ERZES e 24N
R
1EEEE <10MHz: 1mVpp - 10Vpp; (50Q) <60MHz: 1mVpp - 5Vpp; (50Q)
FEE (1kHz IE3%iR) +(I&BEERI 5% + 2mVpp)
imﬂiit%%i :l%dil':Hﬁi (Ei%,iié é.OVp p)
1EEETIBE (133 F 1kHz <20MHz : +0.3dB
IE3%3, 1Vpp/500) <30MHz : £0.5dB

<40MHz : £0.6dB
<60MHz : £0.8dB
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#2E2000 KL T
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1.SAFETY INFORMATION

The following terms may appear in this manual:

o Warning: Indicates conditions or actions that could result in serious injury or death.
A Caution: Indicates conditions or actions that could result in damage to the product or other property.

The following terms may appear on the product:
Danger: Indicates that performing the action could cause personal injury.
0 Warning: Indicates that performing the action may be hazardous.

A Caution: Indicates that performing the action may cause damage to this product or to devices
connected to it.

1.2 General Safety Summary

This product is designed and manufactured in strict accordance with the safety requirements of
GB4793 for electronic measuring instruments and the international standard IEC 61010-1. It complies
with CAT 1 300V overvoltage insulation standard and Pollution Degree 1. Please read the following
safety precautions carefully:
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«To prevent electric shock or fire, only use the dedicated power cord and adapter approved for use in
your country or region.

«This product is grounded through the protective earth conductor in the power cord.

«To avoid electric shock, ensure the power outlet is properly grounded before use.

+Before connecting any input or output terminals other than the power cord, ensure that the
protective ground terminal is reliably connected to the power ground. To avoid personal injury and
prevent equipment damage, only qualified personnel should service the device.

«To prevent fire or electric shock hazards, always follow the rated operating range and product
markings.

«Operation outside the rated limits is strictly prohibited.

+Before use, inspect all accessories for mechanical damage. Do not use damaged accessories and
replace them promptly.

+Only use accessories supplied with this product.

Do not insert metallic objects into input or output terminals.

«If the product is suspected to be damaged, have it inspected by qualified service personnel.

Do not operate the product with the case open.

Do not operate in a humid environment.

+Keep the product surface clean and dry. 61



2.PRODUCT OVERVIEW

«Dual channels, maximum output frequency of 60MHz / 30MHz, and maximum output amplitude of 20Vpp.
«High-precision DDS (Direct Digital Synthesis) technology with 200MSa/s sampling rate and 14-bit
vertical resolution.

«Utilizes innovative ZeroSurge technology for reduced overshoot, faster edges, and higher accuracy
in square/pulse/ramps. Duty cycle, pulse width, edge time, and symmetry are finely adjustable.
«Utilizes innovative VeriPoint technology to output arbitrary waveforms point by point, delivering
low-jitter signals within a 4Kpts length using a continuously variable sampling rate from 1Sa/s to
200MSa/s, while preserving every waveform detail.

«7-digit high-precision frequency counter compatible with TTL-level signals.

«Supports storage of 24 sets of non-volatile digital arbitrary waveforms.

«Rich analog and digital modulation capabilities: AM, FM, PM, ASK, PSK, FSK.

«Frequency sweep output supported.

+4.3” TFT-LCD touchscreen with dual operation modes: touch and keypad.

«Standard interfaces include USB Device and Type-C power input; supports mobile power banks for field
testing scenarios. 62



2.2 Output Characteristics

1 Channel CH1,CH2 )
amplderange | 2P 2GR Iedance b 3 10pRh et 1041
Waveforms Sine, Square, Pulse, Ramp, Arbitrary, Noise, DC
Modulation AM, FM, PM, ASK, PSK, FSK
_ Sweep Linear Sweep, Logarithmic Sweep Y,
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2.3 Front Panel and Key Descriptions

» 2.3.1 Front Panel

FNIRSH NN\ TS66020
(CcH1 @ [tz CH2 )

[rea_J[6.000 000 000 Az ]

(“Amp. [5.000vpp ] [Amp. 100005
. [offset |[2.0000 ] [ (o=
[“Phase J[0-00 ] [Phase 000~ )

(= e e ‘

o]

—

@ Display Screen:4.3-inch high-resolution TFT color LCD. The screen uses distinct color tones to clearly
differentiate the status of Channel 1 and Channel 2 outputs, function menus, and other key information.
(@ Power Switch:When the device is powered on, the power button’ s indicator light is illuminated.
Long press to turn off the device.
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@3 Function Keys:Include Mode, Wave, and Utility. These keys are used to configure modulation settings,
select base waveforms, and access auxiliary functions.

@ Multifunction Knob/Button:Rotate the multifunction knob to change numeric values (clockwise to
increase), or use it as a directional control. Press the knob to select functions or confirm parameter settings.
(® Direction Keys:Used in conjunction with the multifunction knob to shift the digit position when setting parameters.
® Adjustable Screen Angle Knob:Allows adjustment of the screen viewing angle for user comfort. The
screen can be rotated up to 90°.

@ CH1/CH2 Channel Output Control Buttons:Quickly toggle the active channel displayed on screen.
Enable or disable output with a single press. When output is enabled, the button’ s backlight is on and
the information label displays the output function (including advanced modes if enabled). When disabled,
the backlight turns off and the output is shut down.

Numeric Keypad:Includes number keys (0-9), decimal point (.), and sign key (+/-) for direct parameter input.
(® Output Ports (Left to Right):"From left to right: Sync Output / Frequency Counter Input, CH1 Output
Connector, CH2 Output Connector. The Frequency Shift Keying (FSK), Sync Signal, and Frequency Counter
share the same port."
A Note:

« The channel output terminals are equipped with overvoltage protection. Protection is triggered if any
of the following conditions are met: 65



+ When the output amplitude is set above 250mVpp and the input voltage exceeds |£12.5V| at frequencies
below 10kHz.

+ When the output amplitude is set at or below 250mVpp and the input voltage exceeds |+2.5V| at
frequencies below 10kHz.

« When overvoltage protection is triggered, the channel output will automatically shut off.

» 2.3.2 Rear Panel

000000000000 L = o
000000000000 = = ®
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@ Power Interface:Rated output: 5V, 2A. For optimal signal-to-noise ratio performance, it is recommended
to use the official standard power adapter.

(2 USB Interface:Used to connect to a host computer via USB for remote communication.

»2.3.3 User Interface

[} Limit Highz S

Freq [6.000 000000 kHz | Freq:60.000 0

| Amp. | 5.000Vpp ~ Amp.:10.000Vp
T offset | 2.000V / Offset:0 mV
Phase | 0.00° ! Phase:0.00°

Dynamic

Freq Amp. Offset Phase
- — -

(® CH1 Output Switch:Click to enable Channel 1 output. When the button turns blue, the output is active.
(2 Waveform Parameter List:Displays various parameters of the current waveform in list form. If a
parameter is highlighted with a yellow border, it can be adjusted using the soft menu keys, numeric
keypad, direction keys, or multifunction knob. When a character's background color matches the current
channel color, it indicates the parameter is in edit mode and can be modified using the direction keys,
numeric keypad, or multifunction knob. 67



(3 Load Information: “Limit HighZ” indicates that the output impedance is set to high impedance
(adjustable from 1Q to 9999Q; default is high impedance). Tap this field to quickly access the load
setting interface.

@ CH2 Collapsed View:When a channel’ s information is collapsed, this area will scroll and display
waveform output information. Click the “CH2” label or the waveform display area to expand the settings
interface for the current channel. The expanded settings are configured the same way as described above.
(® Waveform Display Area:Shows the waveform shape currently set for the channel. The waveform
color indicates which channel it belongs to. The parameter list on the left displays values related to the
waveform. Tap this area to quickly switch waveform types.Note: When accessing system settings, the
waveform display area is hidden and replaced with an extended parameter list.

(® Softkey Labels:These are software menu buttons for waveform selection and menu operations. A

yellow selection box indicates the currently selected item.

3.GETTING STARTED

When receiving a brand-new unit, it is recommended to inspect the instrument following the steps below.
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p 3.1.1 Shipping and Appearance Check

« If the packaging box or foam padding appears to be seriously damaged, contact your distributor or
the local office of the manufacturer.

« If the instrument is damaged due to transportation, please retain the packaging and notify the
shipping company and distributor. The distributor will arrange for repair or replacement.

» 3.1.2 Check Accessories

« Accessories include: power adapter, one BNC cable (1m), one BNC-to-alligator clip cable, and a product
warranty card.

« If any accessory is missing or damaged, contact your distributor or the local office of the manufacturer.

P> 3.1.3 Inspect the Instrument
« If the instrument appears physically damaged, does not operate properly, or fails the performance test,

contact your distributor or the local office of the manufacturer.

3.2 Outputting Basic Waveforms

P> 3.2.1 Setting Sine Wave Output Frequency
The default waveform configuration is a 1kHz sine wave with 100mV Vpp
To change the frequency to 1MHz:
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Tap the waveform display area or press [Wave] — [Sine] — [Frequency], then use the numeric
keypad to input "1" and select the unit “MHz”.

P 3.2.2 Setting Sine Wave Amplitude

The default Vpp amplitude is 100mV.

To set the amplitude to 1Vpp:

Tap the waveform area or press [Wave] — [Sine] = [Amplitude], enter "1" using the numeric keypad,
and select the unit “Vpp”.

P> 3.2.3 Setting Sine Wave Offset Voltage

The default offset voltage is OV.

To set the offset voltage to -150mV:

Tap the waveform area or press [Wave] — [Sine] — [Offset], enter "-150" using the numeric keypad,
and select the unit “mVpp”.

% Note: This parameter can also be adjusted using the multifunction knob and arrow keys.

P 3.2.4 Setting Phase

The default phase is 0°. To set the phase to 90°, press the [Phase] button, enter "90" using the numeric
keypad, and select the appropriate unit.
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P> 3.2.5 Setting Pulse Wave Duty Cycle

The default pulse wave has a frequency of 1IMHz and a duty cycle of 50%. To set the duty cycle to 25%:
Tap the waveform area or press [Wave] — [Pulse] — [Duty Cycle], enter "25" using the numeric
keypad, and select the unit “%”.

P 3.2.6 Setting Ramp Wave Symmetry

The default ramp wave frequency is 1kHz.To set the symmetry to 75% for a triangle wave:

Tap the waveform area or press [Wave] — [Ramp] — [Symmetry], enter "75" using the numeric
keypad, and select the unit “%”.

P 3.2.7 Setting DC Offset

To set the DC offset to 1V:

Tap the waveform area or press [Wave] — swipe the waveform menu to select [DC], then input "1"
using the numeric keypad and select the unit “V”.

P 3.2.8 Setting Noise Wave

To set a noise waveform with 500mVpp amplitude and 1V DC offset:

Tap the waveform area or press [Wave] — [Noise] — [Amplitude], enter "500" and select the unit
“mV”; then select [Offset], enter "1", and select the unit “V”.
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3.3 Utility Function Settings

The Utility menu allows you to configure and view settings for channel output, sync output, frequency

counter, system settings, backlight, language, screen saver, and device information (version info).

AN

Function Menu Submenu Settings Description
Channel Output Off, On /
Channel Invert Off, On /
Channel 1 Settings Load 500, 70Q, High-Z 10~ 99990
Ch 12 Setti
annet s settings Amplitude Limit Off, On /
. . Sets the upper limit for
Amplitude Upper Limit 10.000 Vpp channel amplitude output
. - Sets the lower limit for
Amplitude Lower Limit -10.000 Vpp

channel amplitude output /

@ Channel Output: Choose whether to enable or disable the channel output. Note: You can also
toggle output quickly using the CH1/CH2 buttons on the front panel or touchscreen.
(@Channel Inversion: Set to “Off” or “On” to disable or enable waveform inversion for the selected

channel.
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(3 Load: Selectable from fixed impedances (50Q, High-Z) or custom values ranging from 1Q to 9999Q.
@ Amplitude Limit: When enabled, limits the output amplitude to protect the load; can be set to "On" or "Off".
(® Amplitude Upper Limit: Sets the maximum output amplitude for the channel.
® Amplitude Lower Limit: Sets the minimum output amplitude for the channel.

» 3.3.1 System Settings

Function Menu Submenu Settings Description

Sync Output Channel 1, Channel 2, Off Output sync signal
Start Phase Independent, Synchronized /
Language English, Simplified Chinese /
System Volume 0%~100% /
Separator Space, Comma, None /
Backlight 5%~100% /

L Factory Reset / Restore factory settings )
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Navigate to Utility — System to enter the system settings.

@ Sync Output: Select the source of the sync signal. Options include “CH1,” “CH2,” or “Off.”

@ Initial Phase: Select whether CH1 and CH2 start with independent or synchronized phase.
Independent: CH1 and CH2 phases are not linked. Synchronized: CH1 and CH2 start with the same
initial phase.

(3 Language: Set the system language. Options include English and Simplified Chinese.

@ Volume: Adjust the keypress sound volume. Use the slider to adjust from 0% to 100%.

(® Number Separator: Set the delimiter for numeric values. Options include comma, space, or none.
® Backlight: Adjust the screen brightness. Use the slider to adjust from 5% to 100%.

@ Factory Reset: Restore all settings to factory defaults.

» 3.3.2 Frequency Counter

« The function/arbitrary waveform generator can measure the frequency and duty cycle of TTL-compati-
ble signals, within a frequency range of 100 mHz to 100 MHz. The frequency counter function works via
the INPUT/CNT/Sync connector. A TTL-compatible signal must be applied to this input.

« Navigate to Utility = Counter to view measurements of Frequency, Period, and Duty Cycle. If no signal
is connected, the last measured values remain displayed. The counter updates only when a TTL-level

signal is applied.
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4.ADVANCED FUNCTIONS

This chapter introduces modulation functions including AM, PM, FM, FSK, PSK, and ASK. Press the
Mode key to enter modulation mode; press it again to exit.

4.1 Output Modulated Waveforms

» 4.1.1 Amplitude Modulation (AM)

In amplitude modulation, the modulated waveform typically consists of a carrier wave and a modula-
tion wave. The amplitude of the carrier varies according to the modulation signal. Modulation modes
for CH1 and CH2 are independent, and you may configure the same or different modulation types for
each channel. CH1 ) @@ | LmitHignz

W (sine

« Select AM modulation: o :ZZ;‘:” 000 Hz

Press[Mode] — [AM]. Once AM is enabled, the device outputs the
modulated waveform based on the current modulation and

carrier settings. [ [Modrea | vepth

« Select the carrier waveform: CH1 )" @@ |[Llmtrighz

Frea (1000000 000 iz

The carrier waveform can be sine, square, ramp, or arbitrary. Amp. ] 100mvpp

Offset | omv.

Phase | 0.00°

The default is sine. After entering AM modulation mode, press
the [Wave] key to access carrier waveform settings.
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« Set carrier frequency:
The available frequency range varies depending on the selected carrier waveform. The default frequency is
1kHz. See the table below for details:

f . 2\
Function Menu
Carrier Waveform TSG3020 TSG6020
Min Max Min Max

Sine 1pHz 30MHz 1pHz 60MHz

Square 1pHz 24MHz 1pHz 24MHz

Triangle 1pHz 20MHz 1pHz 20MHz

Pulse 1uHz 24MHz 1uHz 24MHz
Arbitrary 1pHz 10MHz 1pHz 10MHz )

« Select modulation waveform:

When using the internal modulation source, the available modulation waveforms include: sine, square,
rising ramp, falling ramp, arbitrary, and noise. The default waveform is sine. After AM is enabled, the
modulation waveform defaults to sine. To change it, use the multifunction knob or press "Mod Wave"
on the AM modulation screen. 76



iw 2 A @D ([hwtHigh » Square wave: Duty cycle 50%
ModFreq  100.000 000 Hz

» Rising ramp: Symmetry 100%

Depth | 100%

» Falling ramp: Symmetry 0%
» Arbitrary wave: 4kpts length DDS mode
sine | Square | +tRamp | —Ramp | ABMWE | Noise » Noise: White Gaussian noise

» Set modulation frequency:
Sets the modulation wave frequency, ranging from 2 mHz to 200 kHz (default is 100 Hz). After enabling
the AM function, the modulation frequency defaults to 100 Hz. To change it, use the multifunction knob in
the AM function interface or press the “Mod Freq” softkey, then enter numbers via the numeric keypad and
select the corresponding unit to complete the setting.
« Set modulation depth:
Modulation depth indicates the degree of amplitude change, shown as a percentage. The AM modulation
depth can be set from 0% to 120%, with 100% as the default.
» When the depth is 0%, a constant amplitude signal is output (equal to half the carrier amplitude).
» When the depth is 100%, the amplitude varies linearly with the modulation wave.
» If the depth exceeds 100%, the output amplitude does not exceed 10 Vpp (with a 50Q load).
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To adjust the depth, use the multifunction knob in the AM modulation interface or press the “Mod
Depth” softkey, then enter values via the numeric keypad and select the corresponding unit to finish.

« Comprehensive example:

First, set the instrument to operate in Amplitude Modulation (AM) mode. Then set a 200 Hz sine wave inside
the device as the modulation signal and a square wave with a frequency of 10 kHz, amplitude of 200 mVpp,
and duty cycle of 45% as the carrier signal. Finally, set the modulation depth to 80%.

The specific steps are as follows:

CH1 ) am ® Limit Hight

T —

(1) Enable amplitude modulation (AM) function -

Press [Mode] = [Amplitude Modulation] sequentially to enable
AM.

Linear

(CH1 ) m™ e
MW [sine

(2) Set modulation signal parameters ModFreq. 200.000 000 Hz

Depth  100%

Following step (1), press the [Modulation Frequency] button, input 200
using the numeric keypad, then select the unit Hz.

MW | ModFreq | Depth
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(3) Set carrier signal waveform and parameters
Press the Wave key to enter the carrier waveform selection
screen. Select Square wave as the carrier (default is Sine wave).

Tap the [Frequency] soft key to set the frequency, enter 10 using the
numeric keypad, then select the unit kHz.

Tap the [Amplitude] soft key to set the amplitude, enter 200 using the
numeric keypad, then select the unit mVpp.

Tap the [Duty Cycle] soft key to set the duty cycle, enter 45 using the
numeric keypad, then select the unit %.

As shown in the image on the right.

(4) Set modulation depth

After setting the carrier parameters, press [Mode] — [AM] soft key
to enter the amplitude modulation settings.

Tap the [Modulation Depth] soft key, enter 80 using the numeric

keypad, then select the unit %.
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) Limit HighZ
(1.000 000 000 kHz

100mVpp

omv

0.00°

50.00%

Limit HighZ
10.000 000 000 kHz
.| 200mVpp
omv
Phase | 0.00°
puty |[45.00% |

Freq Amp. Offset  ppoce ‘ Duty

CH1 ) Am L) Limit HighZ

MW | Sine DC:0mV

ModFreq  200.000 000 Hz
Depth |[B0% ]
HH HHMHHM

MW ModFreq | Depth




() Limit HighZ

(5) Enable channel output Woderea] 200,000 000 Hz
Depth [80% |

Press the CH1 button or tap the output icon on the screen; the

light indicates the channel output is enabled.

DC:omV

Dynarie:

» 4.1.2 Phase Modulation (PM) s [ oo
In phase modulation, the modulated waveform usually consists of a carrier and a modulation wave,

where the carrier’ s phase varies with the amplitude of the modulation wave.

CH1 ) °em ) Limit HighZ

. MW [sine ] DC:0mV
« Select PM modulation: ModFreq| 200.000 000 Hz |
D

P_Offset| 180.00

Press [Mode] — [Phase Modulation] sequentially. After enabling
PM, the device outputs the modulated waveform using the
current modulation and carrier settings. [

ModFreq  P_Offset Return

. A (CH1 ) #v ®  mirignz
« Select carrier waveform: Freq (1,000 000 000 kHz |
The carrier waveform can be sine, square, ramp, or arbitrary wave, ’ o o

Offset | omv.
Phase | 0.00°

with sine wave as the default. After selecting PM modulation, press
the [Wave] key to enter the carrier waveform selection screen.

Freq ‘ Amp. | Offset  ppase
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« Set carrier frequency:

Please refer to the AM carrier frequency.

« Select modulation wave:

The modulation source is internal. The modulation wave can be sine, square, rising ramp, falling
ramp, arbitrary wave, or noise, with sine wave as the default. After enabling the PM function, the
modulation wave defaults to sine wave. To change it, use the multifunction knob or press “Modula-

tion Wave” in the phase modulation settings screen.
I » Sgl.Jare wave: Duty cycle 50%
ww | [sine ) » Rising ramp: Symmetry 100%

Do R » Falling ramp: Symmetry 0%

» Arbitrary wave: When selected as the modulation wave, the
function/arbitrary waveform generator limits the arbitrary
wave length to 4kpts using automatic sampling.

» Noise: White Gaussian noise

M M M Linear  Log.

« Set modulation frequency:

Set the frequency of the modulation wave, ranging from 2 mHz to 20 kHz (default is 100 Hz). After
enabling the PM function, the modulation frequency defaults to 100 Hz. To change it, use the multifunc-
tion knob in the PM settings screen or press the [Modulation Frequency] soft key, then enter the value

using the numeric keypad and select the unit soft key to complete the setting.
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« Set phase offset:
After enabling PM, the phase offset represents the phase difference between the PM modulated wave-
form and the carrier phase. The phase offset range is 0° to 360°, with a default of 180°. To change it, use
the multifunction knob combined with the arrow keys or press “Phase Offset” in the PM settings screen.
« Comprehensive example:

First, set the instrument to Phase Modulation (PM) mode. Then set an internal 200 Hz sine wave as the
modulation signal and a 900 Hz sine wave with 100 mVpp amplitude as the carrier signal. Finally, set
the phase offset to 200°. The specific steps are as follows:

CH1 ) Pm ® Limit HighZ.
WW [sine )
ModFreq 200.000 000 Hz

P_Offset| 180.00°

(1) Phase Modulation (PM) function
Press [Mode] — [Phase Modulation] sequentially to enable PM.

MW ‘MoﬂFVeq P_offset Return

® Limit HighZ
(2) Set modulation signal parameters Wodrreq (200,000 000 Hz |
P_Offset  180.00°

Following step (1), press the [Modulation Frequency] soft key,
enter 200 using the numeric keypad, then select the unit Hz.

MW | ModFreq P_Offset
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(3) Set carrier signal waveform and parameters
Press the Wave key to enter the carrier waveform selection screen,

then select Square wave as the carrier (default is Sine wave).

Tap the [Frequency] soft key to set the frequency, enter 900 using the
numeric keypad, then select the unit Hz.

Tap the [Amplitude] soft key to set the amplitude, enter 100 using the
numeric keypad, then select the unit mVpp.

As shown in the image on the right.

(4) Set phase offset

After setting the carrier parameters, press [Mode] — [Phase
Modulation] to enter the PM settings.

Press the [Phase Offset] soft key, enter 200 using the numeric

keypad, then select the unit °.
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CH1 /em L

Limit HighZ

Freq 1.000 000 000 kHz
Amp. [200mVpp ]
Offset  OmV
Phase | 0.00°

Limit Hight
Frea | 900.000 000 000 kHz

Amp. [100mvpp ]

Offset  O0mV

Phase  0.00°

CH1 /em L
MW Sine

ModFreq| 200.000 000 Hz

P_Offset [200° ]

Limit HighZ

MW ModFreq | P_Offset Return



() Limit HighZ

(5) Enable channel output

ModFreq  200.000 000 Hz

Press the CH1 key. The indicator light on means the channel ot [z00°
output is enabled.

MW ModFreq ‘ P_Offset Return

» 4.1.3 Frequency Modulation (FM)
In frequency modulation, the modulated waveform usually consists of a carrier and a modulation wave, where

the carrier’ s frequency varies with the amplitude of the modulation wave. [ e ————

. [sine
« Select FM modulation: Rt oo oo

Press [Mode] — [Frequency Modulation] sequentially. After e p——
enabling FM, the instrument outputs the modulated waveform

based on the current modulation and carrier settings.

MW ‘ModFreq F_Offset Return

« Select carrier waveform: e

CH1 ) ™ ) Limit HighZ.
The carrier waveform can be sine, square, ramp, or arbitrary wave, RN (=000 0001000 ¥H=1)

Amp. | 100mVpp

Offset  OmV

with sine wave as the default. After selecting FM modulation, press |[SsSSEts
the [Wave] key to enter the carrier waveform selection screen.
« Set carrier frequency:

‘ Freq ‘ Amp.  Offset

Refer to the AM carrier frequency settings. 84



« Select modulation wave:

If the modulation source is internal, the modulation wave can be sine, square, rising ramp, falling ramp,
arbitrary wave, or noise. The default is sine wave.After enabling the FM function, the modulation wave def-
aults to sine. To change it, use the multifunction knob or press “Modulation Wave” in the FM settings screen.

CHT v @ | gz » Square wave: Duty cycle 50%

G — » Rising ramp: Symmetry 100%
T [ » Falling ramp: Symmetry 0%
» Arbitrary wave: When selected as the modulation
waveform, the function/arbitrary waveform generator
limits the wave to 4kpts using automatic sampling

» Noise: White Gaussian noise

Linear

« Set modulation frequency:

Set the modulation wave frequency, ranging from 2mHz to 200kHz (default is 100Hz). After enabling
FM, the modulation frequency defaults to 100Hz. To change it, use the multifunction knob in the FM
settings screen, or press the “Modulation Frequency” soft key, enter a value using the numeric
keypad, then select the desired unit.
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« Set frequency deviation:

Frequency deviation refers to how much the FM-modulated waveform's frequency deviates from the
carrier frequency. The adjustable range is from minimum DC to half of the current carrier bandwidth.
The default is 1kHz.

To change it, after enabling FM, press the [Frequency Deviation] soft key.

» Frequency deviation < carrier frequency. If the deviation value exceeds the carrier frequency, the instrument
automatically limits it to the maximum allowed by the current carrier frequency.

» The sum of frequency deviation and carrier frequency < the maximum frequency allowed for the current
carrier. If the deviation is set to an invalid value, the instrument automatically limits it to the maximum allowed
by the carrier frequency.

« Example:
Set the instrument to Frequency Modulation (FM) mode. Then set a 2 kHz square wave from the internal source
as the modulation signal, and a 10 kHz sine wave with 100 mVpp amplitude as the carrier signal. Finally, set the

frequency deviation to 5 kHz. The detailed steps are as follows:
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CH1 ) ° Limit HighZ
Mw Sine
| ModFreq| 100.000 000 Hz

(1) Enable Frequency Modulation (FM)
Press [Mode] — [Frequency Modulation] sequentially to enable
FM.

F_Offset | 1.000 000 000 kHz

‘ MW ‘MndFreq F_Offset Return

(2) Set modulation signal parameters and waveform (CH1 AR
Following step 1), press the [Modulation Wave] soft key and select [[ESEERaRER

F_Offset | 1.000 000 000 kHz

Square wave as the modulation waveform. Then press the [Mod-

ulation Frequency] soft key, enter 2 using the numeric keypad, and

select the unit kHz. MW Modreq | F_ofer

CH1 ) v Limit HighZ

(3) Set carrier signal waveform and parameters T 0.000 000 ouo K]
Offset  0mv
Phase  0.00°

Press the [Wave] key to enter the carrier waveform selection
interface, then select sine wave as the carrier (default: sine
wave).

‘ Freq ‘ Amp. Offset
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[ AL ® Limit Hight

Freq [10.000 000 000 kHz | pComv

Press the [Frequency] soft key to set the frequency. Use the numeric Amp. | 100mVpp

[

keypad to enter 10, then select the unit kHz. e
Press the [Amplitude] soft key to set the amplitude. Use the numeric
keypad to enter 100, then select the unit mV. [ o Come

(4) Set frequency offset (CHT jmw @ | imtige

ModFreq  100.000 000 Hz

After completing the carrier parameter settings, press [Mode] — F ofiset [5.000 000 000 kHz
FM soft key to enter FM settings.

Press the [Freq Offset] soft key, use the numeric keypad to enter
5, then select the unit kHz. L LT‘

(CH1 )™ ° Limit Hight.
MW Sine
(5) Enable channel output A [srotolos0 oso ke

Press the CH1 key. When the indicator light is on, the channel
output is enabled.

MW ModFreq ‘ F_Offset ‘
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P 4.1.4 Frequency-shift keying (FSK)
In frequency-shift keying mode, the instrument can be configured to switch between the carrier

frequency and the shift frequency at a set rate.

CH1 sk ) Limit HighZ

Mod_src [Internal

+Select FSK modulation: TGN 10.000 000 000 ks
Press [Mode] — [FSK] sequentially to enable FSK. The =l [100- 000 050 Az
instrument will output the modulated waveform based on the

current settings. Mod Src | F_Carrer | F_Hop

CH1 sk ) Limit HighZ
«Select carrier waveform: ] \::Dn:v?: 000 kiiz
Offset  0mV

The carrier waveform can be sine, square, ramp, or arbitrary wave, |[SESEts

with sine wave as the default. After selecting FM modulation, press
the [Wave] key to enter the carrier waveform selection interface.

«Set carrier frequency:
Please refer to the AM carrier frequency.
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Select modulation source:

This product allows selecting modulation source from internal or external. After enabling the FSK function,
the modulation source defaults to internal. To change it, use the multifunction knob or press [Mod Source]
— [External] soft key sequentially in the FSK settings interface to switch the modulation source to external.

LWy ~ @ K »Internal source: When the modulation source is set

Mod_Src [Internal

F Carier 1,000 000 000 Kz ) . . .
F_Hop | 10.000 000 000 kiz to internal, the internal modulation waveformis a
' 50% duty cycle square wave (fixed). The FSK rate
setting determines the switching frequency between

e Sty the carrier frequency and the shift frequency.

»External source: When the modulation source is set to external, the carrier waveform is modulated by
the external waveform. The FSK output frequency is controlled by the logic level at the external digital
modulation input (INPUT/CNT port). For example, when the external input is logic low, the carrier fre-
quency is output; when the external input is logic high, the shift frequency is output.

«Set shift frequency:

After enabling the FSK function, the shift frequency defaults to 10 kHz. To change it, use the multifunction
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knob combined with the arrow keys or press the “Shift Frequency” soft key, then enter the value via
the numeric keypad and confirm by pressing the corresponding unit soft key. The adjustable range of
the shift frequency depends on the carrier waveform. For carrier frequency settings of each
waveform, please refer to the AM carrier frequency section.

«Set FSK rate:

When the modulation source is set to internal, the switching frequency between the carrier frequency
and the shift frequency (FSK rate) can be configured. After enabling the FSK function, the FSK rate can
be set within the range of 2 mHz to 100 kHz. The system default is 100 Hz. To change it, use the mult-
ifunction knob combined with the arrow keys or press the “Rate” soft key, then enter the value via the
numeric keypad and confirm by pressing the corresponding unit soft key.

«Comprehensive example:

First, set the instrument to operate in frequency-shift keying (FSK) mode. Then configure an internal
sine wave with 2 kHz frequency and 1 Vpp amplitude as the carrier signal, and set the shift frequency
to 800 Hz. Let the carrier frequency and shift frequency switch at a rate of 200 Hz. The detailed steps
are as follows:
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CH1 )rsk ] Limit HighZ.
™ External
| Carrier| 1.000 000 000 kHz

F_Hop | 10.000 000 000 kHz
Rate | 100.000 000 Hz

(1) Enable FSK function
Press [Mode] — [FSK] sequentially to enable FSK.

‘Mod,src F_Carrier  F_Hop

CH1 )*s ® Limit HighZ
Mod_Src Internal
(2) Set shift frequency and modulation rate o [T

F_Hop [10.000 000 000 kHz
Rate | 100.000 000 Hz

Following step (1), press the [Shift Frequency] soft key, enter 800
using the numeric keypad, then select the unit Hz.

Mod_Src  F_Carrier F_an‘ Return

(CCH1 s« ) Limit HighZ
Mod_Src  Internal DCiomy
F_Carrier. 1.000 000 000 kHz
F_Hop | 10.000 000 000 KHz
Rate [200.000000 Hz |

(3) Set modulation rate
Press the [Rate] soft key, enter 200 using the numeric keypad, then
select the unit Hz.

Mod_Src  F_Carrier  F_Hop ‘ Rate Return
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CH1 ) Fs« ) [
Freq |[10.000 000 000 kHz)

Amp. | 100mVpp

(4) Set carrier signal Ofiset | omv
Phase  0.00°

Press the [Wave] key to enter the carrier waveform selection o

interface, then select sine wave as the carrier (default: sine wave).

‘ Freq Amp. | Offset

CH1 ® [ Unthon
Freq (2,000 000 000 kHz |

Press the [Frequency] soft key to set the frequency. Use the e otove
Offset OmV

numeric keypad to enter 2, then select the unit kHz. Phase | 0.00°

Press the [Amplitude] soft key to set the amplitude. Use the
numeric keypad to enter 1, then select the unit Vpp.

[ Freq | Amp.  Offset

® Limit HighZ
Freq (2,000 000 000 kHz |

(5) Enable channel output N cooniep ]

Phase  0.00°

Press the CH1 key. The indicator light turning on means the
channel output is enabled.

‘ Freq ‘ Amp. | Offset  ppase
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»4.1.5 Amplitude-Shift Keying (ASK)
In amplitude-shift keying (ASK) mode, you need to set the keying frequency and the carrier frequency.
The keying frequency determines how often the amplitude of the modulated waveform toggles.

CH1 sk ® Limit HighZ
Mod_src [Internal ]
F_Carrier| 1.000 000 000 kHz

« Select ASK modulation: Rate | 100. 000000 Hz
Press [Mode] — [ASK] sequentially to enable ASK.

Mod_Src | F_Carrier  Rate

« Select modulation source:
Select the desired modulation source (Internal or External) as needed.
« Internal modulation:

In ASK internal modulation mode, the modulation waveform is a square wave with a 50% duty cycle.

« External modulation:

In ASK external modulation mode, the signal generator receives an external modulation signal through
the [Aux In/Out] connector on the front panel. The external signal must be a square wave compliant
with TTL level standards.
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« Rate:
Defines the frequency at which the output amplitude switches between the carrier amplitude and 0.
This can be set using the numeric keypad or the touch soft keyboard. The available range is 1 mHz to
1 MHz, with a default of 100 Hz.

« Comprehensive example:

Refer to the FSK example section.

P 4.1.6 Phase-Shift Keying (PSK)

In PSK mode, the rate determines the frequency at which the phase of the modulated waveform
toggles. The modulation phase is set to 180° by default.

CH1 / Limit HighZ

Mod_Src

F_Carrier

« Select PSK modulation: Rate
Press [Mode] — [PSK] sequentially to enable PSK.

« Select modulation source: Wod_sre | F_carrer | Rate Return
Supports modulation waveforms from both internal and external sources. Press [Mod Source] to select
“Internal” or “External”. The default is “Internal”.

« Internal modulation:

In PSK internal modulation mode, the modulation waveform is a square wave with a 50% duty cycle.
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« External modulation:
In PSK external modulation mode, the signal generator receives an external modulation signal through
the [Aux In/Out] connector on the front panel. The external modulation signal must be a square wave
compliant with TTL level standards.

« Rate:

Specifies the frequency at which the output phase toggles. Set the rate using the numeric keypad or
the on-screen soft keyboard. The range is from 1 mHz to 1 MHz, with a default value of 100 Hz.This
parameter is not available when using external modulation.

« Comprehensive example:

Refer to the FSK example section.

In sweep mode, the instrument outputs a waveform that changes frequency over a defined sweep
time, either linearly or logarithmically. Sweep output is supported for sine, square, ramp, and

arbitrary waveforms (except DC). — x,uonunnuuu.knx : Lt ogh?
p4.2.1 Select Sweep Mode " RO /

(1) Enable sweep function

Press [Mode] — [Linear] sequentially to enable the sweep function,
The instrument will output the sweep waveform based on the

current settings. 96

F_start ‘ Fstop  SWP_T Return



CH1 ) tiner Q@

(2) Select sweep waveform S [P

Amp. | 100mVpp

Sweep waveform options include sine wave, pulse wave, ramp Offset | omy
wave, or arbitrary wave, with sine wave as the default. After
selecting sweep mode, press the [Wave] key to enter the carrier

waveform selection interface.

P4.2.2 Set Start and Stop Frequencies

Limit HighZ

The start frequency and stop frequency define the lower and upper limits of the frequency sweep. The

function/arbitrary waveform generator always sweeps from the start frequency to the stop frequency,

then returns to the start frequency. Press [Mode] — [Linear] sequentially to enter the sweep settings

page. Use the multifunction knob and arrow keys together, or press the [Start Frequency] or [Stop

Frequency] soft keys, then input the value using the numeric keypad and select the corresponding

unit soft key to complete the setting.

«When the start frequency < stop frequency, the DDS function generator sweeps from low to high frequency.

«When the start frequency > stop frequency, the DDS function generator sweeps from high to low frequency.

*When the start frequency = stop frequency, the DDS function generator outputs a fixed frequency.
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The default start frequency is 1 kHz, and the default stop frequency is 20 kHz. The allowable range of
start and stop frequencies varies depending on the sweep waveform. Please refer to the table below

for frequency setting ranges of different sweep waveforms:

4 N
Frequency
Carrier Waveform TSG3020 TSG6020
Min Max Min Max
Sine 1pHz 30MHz 1uHz 60MHz
Square 1pHz 24MHz 1pHz 24MHz
Ramp 1pHz 20MHz 1pHz 20MHz
Pulse 1pHz 24MHz 1uHz 24MHz
L Arbitrary 1pHz 10MHz 1uHz 10MHz )
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Linear QI Limit HighZ

Press the [Amplitude] soft key to set the amplitude. Use the T

1.000 vpp
0.000 v

numeric keypad to enter 1, then select the unit Vpp.Press the [ 0.00
Duty] soft key to set the duty cycle. Use the numeric keypad to
enter 50, then select the unit % (default duty cycle is 50%).

Freq Amp. | Offset

Set Start/Stop Frequency and Sweep Time:
Press the [Mode] soft key to enter Linear Sweep mode:
Press the [Start Frequency] or [Stop Frequency] soft key, enter 1 [ e

using the numeric keypad, then select the unit kHz. The default S P
start frequency is 1 kHz.

Press the [Stop Frequency] soft key, enter 50 using the numeric
keypad, then select the unit kHz. Esan | [ ston ] |fswem

Return

Press the [Sweep Time] soft key, enter 2 using the numeric keypad,
then select the unit ms.

»4.2.3 Sweep Mode
Press the [Mode] key to select between Linear and Logarithmic sweep:
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sLinear: The waveform generator changes the output frequency linearly during the sweep.

sLogarithmic: The waveform generator changes the output frequency logarithmically during the sweep.

»4.2.4 Sweep Time

After enabling the sweep function, the sweep time (range: 1 ms~500 s) defaults to 100 ms. To change
it, press the “Sweep Time” soft key on the sweep settings page, then enter the value using the
numeric keypad and select the unit soft key.

»4.2.5 Comprehensive Example
In sweep mode, set a pulse wave with an amplitude of 1 Vpp and a duty cycle of 50% as the sweep

waveform. Set the sweep mode to Linear, the start frequency to 1 kHz, the stop frequency to 50 kHz,
and the sweep time to 2 ms. Use the internal source to trigger the sweep output. The detailed steps
are as follows:

CH1 v ® Limit HighZ
F_start [1.000 000 000 kHz ] DC:omv
F_stop | 20.000 000 000 kHz /

SWP_T | 100 ms

(1) Enable Linear Sweep

Press [Mode] — [Linear] sequentially to enable linear sweep.

Fstart | Fstop  SWPT

100



CH1 ) tinear ® Limit HighZ
Freq |[1.000 000 000 kHz |
Amp. | 1.000 Vpp

(2) Select Sweep Waveform

Offset | 0.000 V
Phase | 0.00°

Press the [Wave] key to enter the sweep waveform selection outy | 50.00
interface, then select Square wave (default is Sine wave).

(3) Enable Channel Output
Press the CH1 key; the indicator light turns on to show the channel
output is enabled.

Phase.

4.3 Output Arbitrary Waveforms

This product stores 24 types of arbitrary waveforms. Users can select the desired arbitrary waveform
via the “Waveform File” option.

»4.3.1 Enable Arbitrary Wave Function
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CH1 Limit Hight

WFM  [Starwp | Freq :100 000
. . Rate  0Sa/s Amp.:5.000 Vp.
Press [Wave] — [Arbitrary Wave] soft keys sequentially to enable ||EiEESE 7 | lotset 000v
L_Level -3.535Vpp T Phase :0.00
the arbitrary wave function. The instrument outputs the arbitrary s ey

wave with the current settings. 3

Square  +Ramp  —Ramp [ AbWF || Noise
— T ~ v AWV

»>4.3.2 Select Arbitrary Wave

Users can choose from the built-in arbitrary waveforms. After enabling the arbitrary wave function,
use the multifunction knob and arrow keys or press the [Waveform File] soft key to select the desired
arbitrary wave.

Built-in Arbitrary Wave List:
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0 AmpALT 12 Log_up

1 AttALT 13 LogNormal
2 Cardiac 14 Lorentz
3 cosh 15 Pulseilogram
4 Dirichlet 16 Radar

5 EEG 17 sinc

6 EMG 18 SineVer
7 EOG 19 Stair down
8 Gauspuls 20 Stair up
9 Gmonopuls 21 Trapezia
10 Laplace 22 TV

11 Log_down 23 Voice
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» 4.3.3 Mode Selection

Press[DDS] or [Point-by-Point] to switch between DDS mode and point-by-point mode.

«DDS Mode

In DDS output mode, parameter settings follow the same method as for sine wave signals. The device
outputs the selected arbitrary waveform using DDS based on the current settings.

«Point-by-Point Mode

In point-by-point output mode, users can set the sampling rate (points per second) or frequency.
Other parameters follow the same setting method as sine wave signals. The device outputs the
selected arbitrary waveform in a point-by-point manner using the current settings.

5.TROUBLESHOOTING

Below are possible issues that may occur during the use of the instrument and their corresponding
troubleshooting methods. Please follow the steps accordingly. If the issue persists, contact your
distributor or local service office. Be sure to provide the device information (To retrieve: press Utility
— System — About).

5.1 No Display (Black Screen)

If the signal generator remains unresponsive (black screen) after pressing the side panel power switch:
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(MCheck if the power cable is properly connected.

@Check if the rear panel power switch is turned on and set to “I”.
(®Check if the front panel power switch is functioning properly.
@®Restart the instrument.

®If the problem persists, please contact your distributor or local service office for support.

5.2 No Waveform Output

If the settings are correct but no waveform is being output:

(D Check if the BNC cable is properly connected to the output channel.

@ Check if the CH1 or CH2 button is turned on.

3 If the problem persists, please contact your distributor or local service office for assistance.

6.MAINTENANCE AND CARE

General Maintenance
+ Do not store or place the instrument in areas where the LCD display may be exposed to direct sunlight
for extended periods.
« To prevent damage to the instrument or cables, avoid placing it in misty environments or in contact
with liquids or solvents.
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Cleaning and Care

« Clean the instrument regularly based on usage conditions.

« Disconnect the power before cleaning. Use a soft, damp (but not dripping) cloth. Mild detergents or
clean water may be used to wipe off surface dust. Do not use harsh chemicals containing benzene,
toluene, xylene, or acetone.

» When cleaning instruments with an LCD display, be careful not to scratch the LCD protective screen.
« Avoid any corrosive liquid contact with the instrument to prevent damage.

o Warning: Before reconnecting to power, ensure the instrument is completely dry. Moisture may
cause electrical short circuits or pose a risk of personal injury.

106



7.CONTACT US

Product Name: Function Signal Generator

Brand / Model: TSG3020/TSG6020

Manufacturer: Shenzhen FNIRSI Technology Co., Ltd.

Address: 8th Floor, West Side of Building C, Weihuada Industrial Park, Dalang Street, Longhua
District, Shenzhen, Guangdong, China

Service Hotline: +86-755-28020752

Service Email: support@fnirsi.com

Business Email: business@fnirsi.com

Official Website: https://www.fnirsi.com/

Compliance Standard: GB/T 9317-2012

http://www.fnirsi.com/
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8.WARRANTY INFORMATION

% This page serves as the basic warranty certificate. Please keep it properly.

Thank you for choosing our company's products. The warranty period of this product starts from the
date of sale. During the product warranty period, if the product is installed and used in accordance with
the product manual and used in normal environment and conditions, and the fault is caused by defects
in the original materials and processing, you can enjoy free repair services according to the content of
this warranty clause. Please keep this warranty card properly as a warranty certificate. No reissue will
beissued if it is lost.

The following situations will incur paid repair services:

@Unable to present the original valid warranty card.

@Damage caused by improper installation not meeting product requirements, standards, or relevant
specifications.

@Damage caused by accessories in the installation environment not meeting product requirements,
standards, or relevant specifications.

@Damage caused by improper use, improper storage, unauthorized disassembly, or unauthorized
repairs by the user.

@Expiration of the warranty period. 108



APPENDIX A: FACTORY RESET STATUS

( Carrier Waveform
Current Carrier Sine Wave
Output Load HighZ
Sync Output Off
Channel Output Off
Channel Output Invert Off
Amplitude Limit Off
Amplitude Upper Limit +10V
Amplitude Lower Limit -10v
Fundamental Wave
L Frequency 1kHz
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Amplitude 100mVpp

DC Offset omv
Start Phase 0°
Square Wave Duty Cycle 50%
Ramp Wave Symmetry 100%
Pulse Duty Cycle 50%
Pulse Rise Time 12ns
Pulse Fall Time 12ns
Arbitrary Wave
Built-in Arbitrary Wave AbsSine
AM Modulation
Modulation Source Internal
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Modulation Wave Sine Wave
Modulation Frequency 100Hz
Modulation Depth 100%
FM Modulation
Modulation Source Internal
Modulation Wave Sine Wave
Modulation Frequency 100Hz
Frequency Deviation 1kHz
PM Modulation
Modulation Source Internal
Modulation Wave Sine Wave
Phase Modulation Frequency 100Hz
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Phase Offset

180°

FSK Modulation

Modulation Source Internal
FSK Rate 100Hz
Shift Frequency 2MHz
Sweep
Sweep Type Linear
Start Frequency 1kHz
Stop Frequency 20kHz
Sweep Time 100ms
System Parameters
Buzzer Volume Max
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Digit Separator

>

Backlight

100%

Language
\ guag

Depends on Factory Settings

conditions:

APPENDIX B: PERFORMANCE SPECIFICATIONS

Unless otherwise specified, all technical specifications are guaranteed under the following two

(@ The signal generator is within the calibration period and has been calibrated.

@ The signal generator has been operating continuously for more than 30 minutes within the

specified operating temperature (18°C to 28°C).

All specifications are guaranteed except those marked as "typical values."

Ve
Model TSG3020 TSG6020

Channels 2 Channels 2 Channels
L Max Frequency 30MHz 60MHz
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Sampling Rate

~
200MSa/s

Waveforms

Sine wave, Square wave, Triangle wave, Pulse wave, Noise, DC, Arbitrary waveforms

Operating Modes

Output gating, Continuous, Modulation, Frequency sweep

Modulation Types

AM.FM, PM, FSK.ASK.PSK. Line. Log

Waveform Characteristics

Sine Wave
Frequency Range 1pHz~30MHz ‘ 1pHz~60MHz
Resolution 1uHz
Accuracy +50 ppm within 90 days, =100 ppm within 1 year (18°C to 28°C)

Harmonic Distortion (Typical)

DC~5MHz ‘ -60dBc

114



Harmonic Distortion (Typical)

5MHz~30MHz: -50dBc

30MHz~60MHz: -40dBc

Total Harmonic Distortion (Typical)

<0.2% (DC~20kHz, 1Vpp)

Spurious Signals
(Non-harmonic, Typical)

DC~10MHz, <-70dBc

>10MHz <-70dBc + 6dB / Octave

Phase Noise (Typical) 10 MHz: < - 125 dBc/Hz (Typical, 0dBm, 10kHz Offset)
Square Wave
Frequency Range 1pHz~24MHz 1uHz~24MHz

Resolution

1pHz

Rise /[ Fall Time

13.5ns (Typical, 1kHz, 1Vpp)

Overshoot (Typical)

<1%

Duty Cycle

0.01%~99.99%(limited by current frequency setting)

115




Symmetry (at 50% duty cycle)

1ns+100ppm of the period

Jitter (typical value)

Typical value (IMHz, 1Vpp, 50Q)

<5MHz: 2ppm +200ps

>5MHz: 200ps

Ramp wave

Frequency range

1pHz - 20MHz 1pHz - 20MHz

Resolution

1pHz

Nonlinearity

3%=*2 mV (typical value, 1kHz, 1Vpp, 50% symmetry)

Symmetry 0.0% to 100.0% (limited by current frequency setting)
Pulse wave
Frequency range 1pHz - 24MHz 1pHz - 24MHz

Resolution

1pHz
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Pulse width

=17ns

Variable edge

=12ns =12ns

Overshoot (typical value)

<2% (typical, 1Vpp)

Jitter 150ps
Gaussian noise
Bandwidth 30MHz bandwidth (-3dB) (typical) 60MHz bandwidth (-3dB) (typical)
DC offset 9.999V
Range (peak AC +DC) +5V(50Q) %10V (High Z)
Offset accuracy +3% of bias setting value & 6% of amplitude setting value & 2mVv

Arbitrary waveform characteristics

Frequency range

1pHz - 10MHz 1pHz - 10MHz

Resolution

1pHz
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Waveform Length

4kpts

Vertical Resolution

14bits (Including Sign)

Sampling Rate

200MSa/s

Minimum Rise / Fall Time

<20ns Typical Value <20ns Typical Value

Jitter

DDS Mode:5ns+150ps; Point-by-Point Mode: £150ps

Non-Volatile Memory

24 Waveforms

Output Characteristics

Amplitude Range

<10MHz:1mVpp - 10Vpp; (50Q) <60MHz:1mVpp - 5Vpp; (50Q)

Accuracy (1kHz Sine Wave)

+(5% of the set value + 2mVpp)

Amplitude Flatness (Relative to
1kHz Sine Wave, 1Vpp/50Q)

Test Conditions: Typical Value (Sine Wave, 2.0Vpp)
<100kHz : £0.1dB
<20MHz :£0.3dB
<30MHz :+0.5dB
<40MHz :+0.6dB
<60MHz :+0.8dB
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Waveform Output

Impedance 50Q (typical)
Insulation Max 42Vpk to ground
Protection Channel Protection

Modulation Type

AM Modulation

FM Modulation

Carrier

Sine, Square, Triangle,
Arbitrary Wave

Carrier

Sine, Square, Triangle,
Arbitrary Wave

Modulation Wave

Sine, Square, Triangle,
Noise, Arbitrary Wave

Modulation Wave

Sine, Square, Triangle,
Noise, Arbitrary Wave

Modulation Frequency

2mHz - 200kHz

Modulation Frequency

1uHz - 200kHz

Modulation Depth

0% - 120%

Frequency Deviation

DC - 15MHz (UTG932)
DC - 30MHz (UTG962)
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Modulation Type

PM Modulation

FSK Modulation

Carrier

Sine, Square, Triangle,
Arbitrary Wave

Carrier

Sine, Square, Triangle,
Arbitrary Wave

Modulating Wave

Sine, Square, Triangle,
Noise, Arbitrary Wave

Source

Internal / External

Modulation Frequency

2mHz - 200kHz

Modulating Wave

50% Duty Cycle Square Wave

Phase Offset 0°-360° Rate 2mHz - 100kHz
~
Frequency Sweep
: Sine, Square, Triangle,
Carrier Artﬂtrary Wave
Type Linear, Logarithmic
Sweep Time 1ms - 500s%0.1%
Sync Signal

& J
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Output Level TTL Compatible
Output Frequency 1pHz - 2MHz
Output Impedance 50Q, Typical

Coupling Mode DC

Trigger Input

Input Level

TTL Compatible

Input Impedance

>10kQ, DC Coupled

Frequency Counter

Input Level

TTL Compatible

Input Frequency Range

100mHz - 100MHz

Accuracy

+51ppm

Frequency Resolution

7 bits
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Coupling Mode

DC

General Specifications

Display

Display Type

4.3-inch TFT LCD

Display Resolution

480 Horizontal X 272 Vertical

Power Supply Voltage

DC5V, 2A

Power Consumption

<10W

Environment

Temperature Range

Operating Temperature:10°C - +40°C

Non-operating Temperature Range:-20°C - +60°C

Cooling Method

Natural Cooling

Humidity Range

Below +35°C: <90% Relative Humidity
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Humidity Range

+35°C to +40°C: <60% Relative Humidity

Altitude Operating

Altitude Operating: Below 2000 meters

Non-operating: Below 15000 meters

Mechanical Specifications

Dimensions (Reference) 172mm X90mm X 68mm
Net Weight ~732.6g
Gross Weight ~1191g

123




APPENDIX C: ACCESSORIES LIST

S~

Model TSG6000

One power adapter meeting local standards
One BNC to alligator clip cable
Standard accessories
One BNC cable (1 meter)
L One product warranty card
Power adapter
-
Input voltage 100 - 240Vrms , 50/60Hz , 0.4A
Output voltage 5VDC

L Output current 2A
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------------------------------- Warranty Card --------------- oo g

Product
Model T5G3020/TSG6020 Qty.
Distributor
Name Contact

(where to buy)

Invoice
Address Number
(Order Number)
Purchase
Date Year Month Day
(as per invoice)
User Name: Address:
Contact: Fault Description:

a ®







TH P FA&R AR
Download User manual&APP&Software



