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SDG6000X Series

Function/Arbitrary Waveform Generator
2017-11

y 150.000 000MHz
Amplitude 1.000 Vpp
V Offset 0.000 Vde
Pulse Width 3.3ns

Rise Edge H[hs
Delay 0.000000 s
Load 50Q
Output ON
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Multiple Waveform Generator

Maximum frequency up-to 500 MHz
Fast Rise/Fall Time

Function/Arbitrary Waveform Generator
|/Q Waveform Generator (Optional)
PRBS Waveform Generator

Noise Waveform Generator
High-Precision Counter

Complex signal Output
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Overview

%= Continuous waveform generation
B Up-to 500 MHz continuous sine wave
= Max Sample Rate of 2.4 GSa/s
%= Maximum Output Amplitude of 20 Vpp
= Pulse Generation
EasyPulse Technology
Rise/Fall time down to 1 ns
Adjustable pulse width
Low jitter
I Function/Arbitrary Waveform Generation
TrueArb Technology
Max Arbitrary Depth up-to 20 Mpts
Point-by-point output plays every sample
196 built-in arbitrary waveforms
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Overview

= 1Q signal generation

& Proprietary technology provides excellent EVM performance at arbitrary
symbol rates between 250 Symb/s ~ 37.5 MSymb/s.

= Noise signal generation
I Gaussian noise with bandwidth up to 500 MHz
I High-precision frequency meter
= 8 digits
= Complex signal generation
%= Modulation: AM/FM/PM/ASK/FSK/PSK/DSB-AM/PWM
= Sweep & Burst
I Waveform combining
= Harmonics Function
= 4.3 inch touch screen
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SDG6000X Model and Key Features

Bandwidth
Number of channels
Sampling rate
Vertical resolution

Pulse rise/fall time

Frequency resolution

Frequency accuracy
Arbitrary waveform length
Pulse waveform
Square
Ramp
Noise

Arbitrary waveform

200 MHz 350 MHz
2CH
2.4 GSals
16-bit
2ns 1ns
1 uHz
X1 ppm
2 — 20 Mpts

1 uHz — 80 MHz 1 uHz — 150 MHz

1 uHz — 80 MHz 1 uHz — 120 MHz
1uHz -5 MHz
200 MHz 350 MHz

500 MHz

500 MHz

SDG6022X SDG6032X SDG6052X

196 kinds, including Sinc, Exponential Rise, Exponential Fall, ECG, Gauss, Haver Sine, Lorentz
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SDG6000X Model and Key Features

Amplitude 2 mVpp to 20 Vpp
Advanced function AM\FM\PM\ASK\PSK\FSK\PWM\Sweep\Burst
IQ wave source Support
PRBS Support
Frequency counter 0.1 Hz — 400 MHz, 8 digits
Interface USB Host & Device, LAN, GPIB (optional)

Display 4.3 inch (480*272) touch screen
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Continuous Wave Generator

& Up-to 500 MHz continuous sine wave

Measure P1:freq(C1) P2:freq(C3)
499 MHz 501 MHz
v .4
e=
100 mVidiv 100 mvidiv 1.00 ns/div Auto -2mv
100.5 mv -97.5 mV ofst 205 2GS/s Edge  Positive
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Continuous Wave Generator

= Source high amplitudes even at high frequencies

20Vpp 40MHz sine

Y

Measure P1:freq(C1) P2:freg(C3) P3:ampl(C1) P4:ampl{C3)

value 40.000 MHz 40.083 MHz 20,23 v 20,08 v

status v v v v

£ Timebase -400 ps

10.0 ns/div Mormal  0.00V

1 EEm|c:  Eam
2008 2GSls Edge  Positive

5.00 Vidiv 5.00 Vidiv
500V offsat -4.85V offsat

www.siglent.com
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Continuous Wave Generator

& Small signal output down to 1 mVpp, improves signal-to-noise ratio

C # . Timedase 000 ps __:__

] e e e BO 1 m V / d \Y; ] OO a3

27 mV offsed 4.6 iV ofset 26 mvolset _J = 20%8 2GSh Edge  Posfve
(21 —— 0 e - W2172017 7.04.19 PM
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Pulse Generator

B EasyPulse Technology features:
B Adjustable width, fine control (1 ns) of rising and falling edges
= Low jitter Square/Pulse waveforms

I EasyPulse Technology

Traditional DDS technology suffers from jitter and coarse rise/fall control. EasyPulse Technology
adds increased adjustment to pulse edges and width:

Phase accumulator

Pul
Phase Control Word Phase uise

l:iﬁ‘:ﬁ -register — Waveform I:/,\ DAC

Memory
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Pulse Generator

B The rise/fall time can be set independently to the minimum of 1 ns at any
frequency with a minimum adjustment step as small as 100 ps.

Oz | ¥ =EE |~ = s BESr | ~dfs HME EEE =2 o9 | N==ATE | O #&%

Measure P1:fall{C1)
value 208.1 ns
mean 173.0 ns
mir 1.1 ns
max 301.4 ns
sdev 100.1 ns
num 974
status b
CA
100 myidiv 200 nsidiv Ezh 0 mv
62.0 mV ofst 4 GS/s g

SIGLENT Fowsred by TELEDYNE LECRDY 712412017 8:39:45 PM
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Pulse Generator

B The pulse width can be fine-tuned to the minimum of 3.3 ns with an adjustment
step as small as 100 ps, at any frequency.

4
Measure P2:width(C1) P3:rise(C1) P4Aall(C1)
value 3.3895 ns 1.042ns 899 ps
status v v 4
CTEED
200 mVld\J 5.00ns/div Auto 500 mV
/ 1kS  20GS/s|Edge Positive
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Pulse Generator

B When a Square/Pulse waveform is generated by traditional DDS,there can be additional
jitter if the sampling rate is not an integer multiple of the output frequency. EasyPulse
Technology successfully overcomes this weakness in DDS designs and helps to produce
low jitter square/pulse waveforms.

EasyPulse

| E—

1.001 MHz 1.001 MHz

Cycle-cycle Jitter
= 35 ps RMS

1
3545ps 271H 60.68 ps
3177643 423643 5.295e43
v v v
<1} s} (Tbase -1.00 s
200 mVidiv 200 mVlo\J 500 ns/div
600.0 mV 100 kS 20 GS/s
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Arbitrary Waveform Generator

B TrueArb technology delivers an arbitrary function with the following features:
B TrueArb generates arbitrary waveforms point-by-point. It never skips any points so
that it can reconstruct every waveform detail.

= Lower clock jitter than traditional DDS generators.

; SIGLENT

DAC

h J

Memory

A sampling dock. { frequency adjustable)

4

Low-pass filter
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Arbitrary Waveform Generator

I Point-by-point output, minimizes distortion

B When a Square/Pulse waveform is generated by traditional DDS, there may be a
few missing details if the sampling rate is not an integer multiple of the output
frequency.

Sampling rate 1 y — 300 MSa/s

|

<) SIGLENT
Powsred by
TELEDYNE LECROY
TrueArb
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Arbitrary Waveform Generator

= TrueArb design minimizes jitter and distortion

’_r— Trigger Point

Low Jitter Observed

2

S SIGLENT www.siglent.com



Arbitrary Waveform Generator  cramonson

T cH2:Sine.OFF.Hiz

& 196 built-in arbitrary waveforms Bossely | Dirichlet | B | Edc | Edonv |
= Up to 20 Mpts point-by-point output Gaussian | Dlorentz_| Haversine | Lorentz | Gauspuls |
= Supports TrueArb and DDS waveform “Rayleigh | Cauchy | ||
modes
= Includes EasyWave software for
waveform creation and editing. It S e mmE e
features manual drawing, as-well-as s
line, equation, and coordinate editing
-
modes. e
(o
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1Q Signal Generator

|Q modulation (optional)
Baseband and IF signal generation

Theory: | channel and Q channel output data a and data b respectively, |
signal multiplies coswot, Q signal multiplies inwot ,then output IQ modulated

signal after superposition.
é—b s(1)=a-coswyl=-b'sinwgt

A H A

COS Gl i'_.:

a
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IQ Signal Generator

=
=

|

Includes: ASK, FSK, PSK and QAM modulation
Excellent EVM performance at arbitrary symbol rates between 250 Symb/s ~ 37.5 M

Symb/s.

Built-in digital quadrature modulator provides the possibility to generate 1Q signals
from baseband to 500 MHz intermediate frequency.

D: Ch1 32QAM Syms/Errs

Range: 316.2278 mV

Quad Err = 52096

247.90
96.241

morms

m%rms
mdeg
Hz

mdeg

1.0903
208 66
-1.0149

%pk at sym

2353

m%pk at sym 189

deg pk at

SNR(MER) = 48236 dB

Gain Imb

= -0.001 dB

sym 3683

0
24
48
72
96

120
144
168
192
216
240
264

04111B0F
08151E19
03120400
0D190406
06010C1D
19060708
0D041F02
1B1C111E
1ADE1FOF
07001E03
07150F04
1AOEOE16

09051A1A
040A180E
020A1009
01021F18
03031A10
16161F1C
19151800
16090217
0A110A1B
14050800
11031E18
06081808

0E16040F

1A080E1F

17041E1C
141A1E00
030F0C1C
1A151702
060C1C18
1B0A0218
01011217
19151F03
051D1E0D
11140D1C

1CO31E05
11181310
1A17190C
13041614
1A00130E
13071509
18131415
14170A03
0D09130E
1F06131D
0D071A0D
1211190A

070A1E1B
OFO50E1E
19021212
19031E0F
1E1C1313
04110307
16081A05
1218160E
11061D1E
05181209
09040006
0F02101E

0C171F0OC

1017080E
01120309
081F130B
OEOCOBOF
01051D16
051F0504
D40A1E14
0A091202
020C1513
120C1B18
06190C14

www.siglent.com
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1Q Signal Generator

= Available modulation types: 2ASK, 4ASK, 8ASK, BPSK, QPSK. 8PSK. DBPSK,
DQPSK, D8PSK, 8QAM. 16QAM | 32QAM . 64QAM. 128QAM 256QAM

I Supports PN7, PN9, PN15, PN23, and user data source files

Data Source Modulation

Data Setup: [NEI— ® APSK & QAM PEISIeLN Y g

Symbol Length:  51. Symbol MFSK 2FSK

Symbol Rate: 1000000 Symbol/s Multitone

Bits per Symbol: Custom

-1-050 05 1
Gray:
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1Q Signal Generator

% Includes EasylQ software to generate ASK, BPSK, QAM, FSK, MSK, and Multi-
tone signals, view waveform details, and download to the SDG6000X

5 SIGLENT

File Control Help

P &
i ] @ b

New Save Recall Download Update

Data Source Modulation

DataSetup: [XCHIE © APsk&Qav [TV

Symbol Length: 512 Symbol MFSK
‘

Symbol Rate: 1000000 Symbol/s Multitone

‘ Bits per Symbol: Custom

Filter
Fiter Type:

Filter Alpha: 0.5
Filter Length: 32

Oversampling: 2

www.siglent.com




PRBS Generator

E PRBS (Pseudo Random Binary Sequence) generates “random” bit patter.
I Provides rich PRBS patterns for serial bus physical layer testing.

" *CH1:PRBS.ON50OD

5 SIGLENT

Bit Rate
Amplitude
Offset
Length
RiseiFall

Load
Output

122.880 000OMbps
800.0mVpp
850.0mVdc

PRBS-31
2 0ns

50 Q
ON

www.siglent.com



PRBS Generator

= PRBS3 ~ PRBS32 with finely adjustable 10-6 bps ~ 300 Mbps bit rate and
1 ns ~ 1 ps edge.

e -20.24 ng|
2.00ns/div | Auto -30 mV
400 S 20 GS/s/Edge Either
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PRBS Generator

= Preset common logic levels such as TTL, LVCMOS, LVPECL and LVDS. An added
differential mode provides an easy way to generate differential signals using the
both channels.

" *CH1:PRBS.ON50Q T cH2:PRBS.ON.S0Q

Bit Rate 122.880 000MbDS [Jll < mmme s i pony s, e NN pme e
\ | \/ \ y/ Vi L \/ / W

Amplitude  800.0mVpp A S (A 1 O .

| \ ‘ #“‘ '(
Offset 860.0mVdc L — |

\ \ il i verted / f A 1 /
d—a‘l ‘\-wmj [T — P w.‘nj \"‘ Mg v.v,m-‘l‘ \"VM"‘ “m..w.«.u‘l \""w.r\‘mwwi \,,\m," \‘\wwmw/mwm-‘
Length PRBS-3Y e
aflas —4nd NWJMWMW‘
\

. | prandbar o y i, Ay
RiselFall 20ns P i P ey
i i
r
Load

Output ‘l | | }
V‘w‘wwwm) y 1 ' LIV i tmpmerissasmatd

[y
a1l ) () base 204 ng)
500 mV/div, 500 delv‘ 500 mV/di 20 0nsfdiv Stop  -30 mV/|
0 mV offset 0 mV offset 20.0 ns/d 4 kS 20 GS/s Edge Either
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Noise Generator

B Gaussian noise with bandwidth up to 500 MHz. The repetition period is
more than 100 years, and the bandwidth is adjustable.

100 mVidiv 5.00 dB/div
0.0 mV offzet 100 MHz/div
608 #

www.siglent.com




High-precision Counter

B 8-digit hardware frequency counter with statistics function and input
range of 0.1 Hz ~ 400 MHz .

-

Counter:ON

Frequency Pwidth Duty Freq Dev
Value 10.000 D06MHz 50.2ns 502 % 0.600ppm
Mean 10.000 00fMHz 50.2ns 50.2 % 0.676ppm
Min 10.000 D06MHz  50.2ns 502 % 0.600ppm
Max  10.000 00fMHz 50.2ns 50.2 % 0.700ppm
Sdev 450,693 91mHz 0.000 000 s 6 m% 0.042ppm
Num 34 3 34 k7|

Ref Freq 1000 000MH:

Frequency | Pwidth RefFreq
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Complex Signals Generation

B Standard modulation types, such as AM, FM, PM, FSK, ASK, PSK, DSBAM, PWM are
supported. The modulation source can be configured as “Internal” or “External”

FEbbbEbEb bbb

FLEERELEERTTT SAARHARRRRRR FEEErrerrentd NAARHRARRRRR

3 DC5 imebase 0.0 psfTrigger (SIS
100 mvidiv 100 mVidiv 10.0 psidiv Stop 112 mV
200.0 mv -192.0 mV 400 kS 4GS/s Edge  Positiv
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Complex Signals Generation

Sweep modes include “Linear” and "Log
B Burst modes includes “N cycle” and "Gated” .

I Both Sweep and Burst can be triggered by “Internal” , “External” or
“Manual” source.

n

|

| Y | I
R T AR L e e AL AR

DC50 Timebase -4.72 msf Trigger  (CES

500 mVidiv 1.000 Vidiv 500 mv/div 2.00 msldiv Auto 770 mv
1.000 V offset -840 mV ofst -1.000 V ofst 100 kS 5MS/s Edge  Positive

www.siglent.com




Complex Signals Generation

E Waveform Combine: Superimposes CH1 and CH2 waveforms internally and
provides the combined waveform to a user-selected output.

Easily combine basic waveforms, random noise, modulation signals, sweep signals,
burst signals, EasyPulse waveforms and TrueArb waveforms.

=

" *CH1:Sine.ON.50Q T cH2:Sine.oFF500

Frequency SSE000000KHE
sl

Amplitude  380.0mVpp

\ /%]  Offset 0.000 Vdc
\ / 0.0000°

Phase

Load 50Q
Qutput ON

Wave Combine

" CH1:SIne.ON.50Q | ‘cHz:Sine.oFF 500
Frequency @OZ1000000KHZ

Amplitude  380.0mVpp ;
¥ Offset 0.000 Vdc =5 A
5 SR Gz Swiien| | = o A o st N ['?t”'“. o - 2
Phase 00000 o’d = Retwn L e L e T e S

Load 50Q
Output OFF

| B
N
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Complex Signals Generation

= SDG6000X harmonic generation up-to-the 10t harmonic
SIGLENT

LOG
10 dB

Ref 0.00 dem
i

2017-10-31 19:31:25

Att 20,00 dB

Marker1

99,733 kHz

-10.18 dBm

1
3

Marker ?
99.733 kz
-10.16 dBm

Center

*RBW

550,000 kHz
1.000 kHz

1.000 kHz

1.100000 MHz
179.339 ms

Peak Table

Peak

L B R L o I

X Axis

99,733 kHz

199,467 kHz
300,667 kHz
400,400 kHz
500,133 kHz
599.867 kHz
599,600 kHz
800,800 kHz

Ampt

-10.15 dBm
-2E5.16 dBm
-37.26 dBm
-43.12 dBm
-48,33 dBm
-52.03 dBm
-56.17 dBm
-58.21 dBm

X Axis

900.533 kHz
1.000267 MHz

Ampt
-61.18 dBm
-66.60 dBm

Marker

Select Marker
2 3 4

Select Trace
&

Delta Pair
Delta

Relative To

1

Marker Tahle
on Off

Remote
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SDG6000X Ordering Information

500 MHz, 2-CH, 2.4 GSa/s, 16-bit, 4.3 inch touch screen SDG6052X

350 MHz, 2-CH, 2.4 GSa/s, 16-bit, 4.3 inch touch screen SDG6032X

200 MHz, 2-CH, 2.4 GSa/s, 16-bit, 4.3 inch touch screen SDS6022X

10W Power Amplification SPA1010

20 dB Attenuator ATT - 20dB

SDG - 6000X - 1Q 1Q Signal Generator
USB-GPIB Adapter USB-GPIB
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Thank You!

The Best Value in Electronic Test & Measurement
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