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USB COM Interface
SG22000PRO - Wideband, Low-Noise & Reliable
Industry standard SCPI

commands The SG22000PRO was designed with high-frequency in mind, as a performance

alternative to the economical SG22000L compact microwave generator. While remaining

Output phase control compact and low-cost, the SG22000PRO brings a powerful set of new features and

Ethernet control UPSRdEs
e Ultra-wide frequency range (0.05 — 23GHz+)
Dual USB-C powered e High output power for driving microwave mixers (+15dBm)
) e Significantly lowered phase noise (-92dBc @ 10KHz offset, 22GHz)
I|_1terr|al haOTE e Small frequency step size (2Hz)
filtering e Multi-stage PLL source with temperature compensation
. ! ¢ Wide dynamic power output range: (>40dB @ 18GHz)
Trigger input e Single multi-band precision SMA output port
e Ultra-stable oven-controlled 10MHz reference oscillator

Full-bandwidth harmonic filtering

Ul Signal Generator Control SG22000PRO Applications
._ Unlike other signal generators in its e Automated testing environments
Z class, the SG22000PRO allows for stand- e General RF lab use
UJ alone control AND PC USB remote control e Production verification
via a lightweight windows application or e Educational / university lab use
g SCPI serial commands. Users can easily o Aerospace / defense research
generate a microwave signal with no o  Wireless infrastructure
j configuration or user manual needed. The o Radar systems
stand-alone OLED display and interface e Line-of-sight links
E buttons allow frequency selection, attenuator e Satellite communications
._ control, and RF output control without need e Up/Down-converting applications
for a host PC. All settings can be saved as
U] boot-up defaults for added convenience.
Z Ethernet mirrors the USB functionality for
local area network connected devices. ENGINEERED IN MADE N
U" NEVADA t
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SG22000PRO Low-Nolse Microwave Generator

IN-DEPTH SYSTEM INFORMATION

Ease of Use dality

The SG22000PRO stand-alone front controls, windows
control GUI, and SCPI command set are all designed to be s
simple, intuitive, and complete. festdle= g Fiiciog

Signal Generator USB Operation

With the SG22000PRO connected to a PC via USB-C port, industry standard SCPI
commands are used to fully control the instrument. The USB port is configured on the host PC
as a virtual COM port. This feature allows users to control the SG30000 for automated test
applications from many different operating systems, scripting languages, and environments.
Drivers for this virtual COM port are built-in to all modern and legacy operating systems
including embedded and mobile platforms.

Ethernet Port

The Ethernet port allows identical control to the USB serial port, but over a local
network. The SG22000PRO will use DHCP to acquire an address, then our provided standard
control application instantly finds the device and seamlessly connects. Users can alternatively
open a TCP connection for remote control from many environments or scripting languages.

Precision Reference

The SG22000PRO has an ultra-low-noise precision high-frequency internal oscillator
that is phase locked to an oven-controlled +10PPB 10MHz oscillator. An external 10MHz can
be auto-detected and locked to if required via the rear MCX port.

Output Level Control

Calibrated power output level in all internal bands can be controlled via a internal step
attenuator and variable attenuator over a range of >40dB.

Power Output Calibration

Power output for frequency settings between 0.1GHz and 22GHz is calibrated to
+1.0dB typical.

RF Harmonic Filtering
The SG22000PRO has harmonic and sub-harmonic filtering down to 500MHz for a
more clean output waveform. Harmonic levels are typically < -30dBc.

Phase Control

The SG22000PRO supports phase control with 1 degree resolution. This functionality
is available down to 150MHz output frequency in the control software. Note that some other
device performance can be affected when in phase mode, like minimum frequency step size.

Multi-Purpose Trigger Input Port

The SG22000PRO features and MCX input port that can be configured as a sweep
trigger, RFO control switch, pulse trigger, or frequency step trigger. There is a separate
application note detailing this port.




$G22000PRO
SPECIFICATIONS

Conditions: 25° C, Internal ultra-low phase noise oscillator

Parameter Min Max Typ Units
Output Frequency Range (internal switched bands)
Band 1 0.05 6.0 GHz
Band 2 (X) 6.0 14 GHz
Band 3 (Ku, K) 14 24 GHz
Output power max (calibrated - all bands): +15 dBm

Phase noise (10KHz offset)

@ 18.0GHz -95 dBc

@ 12.0GHz -98 dBc

@ 6.0GHz -103 dBc
Output RF port return loss: 8 12 dB
Frequency step size: 2 Hz
Output attenuator step Size: 0.50 dB
Power output range (0.05 - 22GHz): -25 +15 dBm
Absolute calibration accuracy (0.05 — 22GHz): 2.5 #1.0 dB
Power vernier range 10 dB
Typical vernier Increment (resolution) 0.1 0.05 dB
Typical frequency lock and settle time 5 3 mS
Reference oscillator stability OCXO (10MHz) +10 PPB
Operating temperature range 0 55 25 C
USB input voltage 4.4 5.4 5.0 Vdc
USB current requirement (dual USB-C) 0.75 2.70 1.8 A
Harmonic levels (0.5 — 30GHz) -20 -30 dBc
Spurious levels (excluding integer-boundary) -60 -70 dBc

Phase shift step resolution 2 1 Deg




$G22000PRO

Typical User connections for remote Operation via USB

[FILE [sETUP [ TEST] ABOUT] USB-C RF Out

IFREQ 7505.00000 MHz RF ON

i e P o f i o fi f— i F—~—
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Host PC

Windows Control GUI Application

2 Signal Generator Control Pro - DS Instruments

Device Configuration

Sexch | [COMTSIIII || connect

swwc

Locked (INT) | [Auto Detect v | | Set Reference

| i | Send Command

RFO Control (0.1 - 24GHz)
Step (MHz)

S R ————

RF Power Vermier. 0 +

RF OFF Q . D@
S




SG22000PRO
Windows Sweeping Control GUI Application

(=) SG24000 Sweeper V1.1 - DS Instruments - O

Device Corfiguration

|_v|| Connect | | Reload |
SGR000H-SER4DS-FW2

Reference: ||-de€| (INT} |
| V| | Send Command |

Attenuator: dBm

System Mode
®) SCAN Mode ) LIST Mode Help!
Scan Mode Controls List Mode Control
R
Mode . . Continuous Sweeping
- Direction Dwell Time (m3): 100
|S|ng|e v| |UF’ v| o Direction: @ UP DOWN
Frequency Load List (C3V):
Points Dwell {(mS)
Start (MHz) Stop (MHz)
8000 | 16000 |
Step Size Run Time .
] loaded frequencies
888.8889MHz | |~5000Sec |
Sweep Time (s)
Reset List Load List

START Sweep!

INTLOCK +5.00dBm

Multiple DSI Device Setup & Control - USB

Our products feature a programmable
DEVICE NAME to identify each specific
unit in a multi-device setup. Over 100
devices can be attached to a system,
each separately programmable.

) ) /") —) — — — —— —

() ) —) —) — — — —— — —)
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Ethernet Local Area Network Connection

E2 Signal Generator Control Pro - DS Instruments

Device Configuration

| Search | 1SZABSASTNNNNNNNN || Connect |
|
e ]
e
|Locked (INT) | [Auto Detect | | 5et Reference

| v| | Send Command |

RFO Control (10 - 30000MHz)
Step (MHz)

v [ so

Frequency: @ -

RF Power Vermnier: _ II' +
i

He® - ()
Help! S

Band 2 (SMAT1)

V4.0
Found: 192,168.1.37 Open TCP... Connected!

Ethernet Controlled Devices

Corporate

Network CAT5 Cable

= e = |
: ,
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9 <Xis] L = =3
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Front Panel Device Control

| 20, 100000 : FE
[ = MOD

DST USA

The MODE button determined what property the up and down
buttons modify. The default upon power up is frequency in

Mode State Diagram large steps.

Increment or decrement the current frequency by 100MHz.
Frequency (100MHz Step)

Frequency (1MHz Step)

Increment or decrement the current frequency by 1MHz.

Increment or decrement the current frequency by 1KHz.

Frequency (1KHz Step)
Sets the value in dBm of the RF output signal. Uses the internal calibrated digital
Power Output Level step attenuators for the appropriate band.
; Changes the output level fine tune. This is a digitally controlled variable attenuator.

Power Vernier Resolution depends on frequency but it typically around 0.05 — 0.20dB.

Set the RF output port to on or off.
RF Enable
i If there is a saved frequency sweep, trigger it now.

Sweep Trigger
Save the current device settings into non-volatile memory to be used as power-on

Save Defaults defaults

www.dsinstruments.com
SG22000PRO - 22GHz Wideband Microwave Signal Generator
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Case Dimensions

< | 20.100000

SG22000PRO

www.dsinstruments.com
SG22000PRO - 22GHz Wideband Microwave Signal Generator



S$G22000PRO
Typical Phase Noise Plots

Spectrum Phase Noise <

Settings Residual Moise
Signal Freq 0000 GHz Eval from o0 10 MHz 1 kHz
Signal Level dBm Residual PM 456 10 kHz
Signal Freq A Residual FM 5 100 kHz
Signal Level A RMS Jitter
Top -70 ‘Hz RF Atten 10 dB

® 1 Clrwr

Pl | "
i " il "'mlhl : Urulfr.'l lllllml‘.'.‘ﬂ |

1 MHz
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S$G22000PRO
Typical Phase Noise Plots

Spectrum Phase Noise <

Settings Residual Noise Spot Noise [T1]
Signal Freq 12.000000 GHz Eval from 1 kHz to 10 MHz 1 kHz -87.04 dBc/Hz
Signal Level u] dBm Residual PM 0.322 @ 10 kHz -101.96 dBc/Hz
Signal Freq A Residual FM 5.277 kHz 100 kHz -108,35 dBc/Hz
Signal Level & RMS Jitter 0.0745 ps 1 MHz -121.88 dBc/Hz
Top -70dBc/Hz RF Atten 10 dB

® 1 Clrwr 3 View Smth 2%

100 kHz
Frequency Offsat

Spectrum Phase Noise

Settings Residual Noise Spot Noise [T1]
Signal Freq 6.000000 GHz Eval from 1 kHz to 10 MHz 1 kHz -92,75 dBc/Hz
Signal Level o dBm Residual PM 0.219 @ 10 kHz -103.18 dBc/Hz
Signal Freq A Residual FM 3.614 kHz 100 kHz -110.39 dBc/Hz
Signal Level & RMS Jitter 0.1012 ps 1 MHz -123.59 dBc/Hz
Top -70 dBc/Hz RF Atten 10 dB

e 1 Clrwr ® 3 View Smth 2%

P

Ty
%‘W i ﬁ'“‘ﬂw'\ﬁﬁ{wﬁn |
i

100 kHz 10 MHz
Frequency Offset

www.dsinstruments.com
SG22000PRO - 22GHz Wideband Microwave Signal Generator




SG22000PRO
Typical Output Spectrums

Spectrum

Ref Level 0.00 dBm RBW 1 kHz

Att 20dE  SWT 1.9ms V¥YBW 1kHz Mode suto FFT
Count 10/10

® 1AP Clrw e 2Pk Max®3Sa Avglin

-3.03 dBm

18.000000000 GHz
-10 dBm

-20 dBm
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SG22000PRO
Typical Output Spectrums (12GHz)

e 'Hll I\“Lh

Al AT | ‘*Jl.lurhlllul'l.ﬂ.l.g.u!
'l‘\ i W'““f”'l W'F L Tﬁm\ﬁl

1

www.dsinstruments.com
SG22000PRO - 22GHz Wideband Microwave Signal Generator



ator

nd Microwave Signal Gener

www.dsinstruments.com

SG22000PRO — 22GHz Wideba

N
N
St
S
=
o
-
S
b
o
8
")
L
=
&
=
[~
E
2
e
~

$G22000PRO




$G22000PRO

Typical Harmonics

Frequency (MHz)

0 2000 6000 10800 «°*, 12000 *o 140006 16000,
. . . DY L3 e . ° e .

22000
0

Power Level (dBm)

e Carrier




SG22000PRO
SCPI COM Command List

FREQ:CW 8GHz
FREQ:CW?
OUTP:STAT
OUTP:STAT?
POWER 5.0
POWER?
VERNIER 0.6
VERNIER?

*IDN?
*UNITNAME ted
*UNITNAME?
SYST:ERR?
SYST:DBG?

*RST

*DISPLAY OFF
*BUZZER OFF
*SAVESTATE

SWE:MODE LIST
SWE:DWELL 100
LIST:DIR DOWN
INIT:IMM
INIT:CONT

ABORT
SWE:ACTIVE?
FREQ:START 9GHZ
FREQ:STOP 10GHZ
SWE:POINTS 10
LIST:ADD 11GHZ
LIST:CLEAR

Set output Frequency

Return current Frequency

Turn on or off the RF output

Return if output is enabled

Set output RF level in dBm

Return current attenuation value

Set the output power level vernier (fine tune variable attenuator)
Return vernier setting

Return the SCPI identification string

Set a unique name in flash memory

Return this device's name

Returns any pending error messages

Returns last status message

Reset unit now

Power ON or OFF the display

Mute the buzzer

Save frequency & attenuation as boot defaults

Select the mode for sweeping (LIST, SCAN)
Sweep dwell time in milliseconds

Sweep direction

Start the sweep now

Sweep continuous mode or single

Stop the sweep now

Is the device sweeping now

Sweep start frequency

Sweep stop frequency

Sweep point count

Add a point to the end of the sweeping list
Clear the working frequency list and start over

*NOTE: Full command list is available as a separate document
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Ordering Information

SG22000PRO — OLED Display, Ethernet, Dual USB Type-C $4999

Contact Information

www.dsinstruments.com
support@dsinstruments.com

call us: (805) 242-6685
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