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NPR - Noise Power Ratio
Signal Generation and
M easurement

Application Note

Noise Power Ratio (NPR) is an add-on tool for WinlQSim to generate noise power ratio stimulus signals and
measure the resulting noise power ratio of a device under test (DUT) using Rohde & Schwarz instruments
via the IEC/IEEE bus.
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Noise Power Ratio (NPR) is an add-on tool for WinlQSim to generate noise
power ratio stimulus signals and measure the resulting noise power ratio of
a device under test (DUT) using Rohde & Schwarz instruments via
IEC/IEEE bus. The Noise Power Ratio measurement technique can charac-
terize the linearity of a wide band amplifier over a custom frequency range.
Since NPR drastically reduces measurement time compared to classic gain
wobbling, it is particulary interesting for production specific applications.
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2 Software Features

The software offers:

custom notch definition
generator and analyzer control
load / save device configuration

automatic measurement of specified notch with adjacent channel power
(ACP) option

3 Hardware and Software Requirements

Hardware Requirements

The software runs on a PC with:

CPU: Pentium or better
RAM: 128 MBytes or more
Monitor: VGA color monitor

IEC/IEEE bus: National Instruments AT-GPIB/TNT, PCI-GPIB, USB-
GPIB or PCMCIA-GPIB.

It requires the instruments named below:

AMIQ: 1/Q modulation generator

SMIQ, SMJ, SMV, SMU, SFU: Signal generator with 1/Q inputs
FSEx, FSIQ, FSP or FSU spectrum analyzer with ACP capability.

SMR microwave generator is supported, but not mandatory.

Software Requirements
Windows 95/98/NT4/2000

NI-488.2 v1.2 (or higher) IEC/IEEE bus driver from National Instruments.
See http://www.natinst.com for the latest revision.

TCP/IP network protocol installed.

WinlQSim v3.5 (or higher) installed. This is a software tool that allows gen-
erates standard and custom 1/Q signals e.g. for ACP measurements. It
can download 1/Q data to an AMIQ 1/Q modulation generator and control
an SMIQ generator. NPR communicates with WinIQSIM via the TCP/IP
network protocol. Both programs must run simultaneously to enable data
transfer. Download the latest WinlQSim version from http://www.rohde-
schwarz.com.

VISA v3.0 (or higher) driver from National Instruments. See
http://www.natinst.com for the latest revision.

1MA09 3 Rohde & Schwarz
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4 Connecting the Computer and Instrument

5 [Installing NPR

1MAOQ9

Connect the computer running NPR to the instruments that are involved
with the measurement, such as an AMIQ IQ modulator, an SMIQ 1Q gen-
erator and an FSEXx, FSIQ, FSP or FSU analyzer. Make sure that all instru-
ments have a different IEC/IEEE bus address.

Fig. 1 Connecting Instruments

IEEE bus
Windows < > AMIQ
95/98/NT4/2000

1 Q

AA 4
NPR > SMIQ REF Out
24 RF Output

v TCP/IP protocol v

WinlQSIM DUT

RF Input
A 4
RS Analyzer |

A4

(FSIQ,FSEx) Ferin

Make sure you have WINIQSIM installed on your hard disc. Execute NPR
3.1.X.EXE and follow the installation notes. Following files will be copied to
the specified installation directory.

NPR.EXE NPR executable
NPR.CFG NPR configuration file
NPR.IQS WinlQSIM configuration file

NPRPHMG.PMC

Custom phase / magnitude demonstration file

NPR.CHM

NPR online help manual

Rohde & Schwarz
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6 Starting the Software / Measurement

1MAOQ9

Execute NPR.EXE. The example setup below shows three notches generated
with AutoCalc Notches. NPR configuration is stored in NPR.CFG at exit.

171/ Noise Power Ratio Stimi alﬂlﬂ

File Devices! Optimize Crest Factar

E|
Sample Rate g 100.000000 MHz Center/MHz | Width/MHz | Start Freq/MHz | Stop Freg/MHz | Start Index | Stop Index | Depth/dB
NEw/SRatels]  0.500000 i ga7000275  4999542]  amasoosnd|  omasonoss]  2oms aave oo
M| 80.000000 MHz 2 1005, 939363 4999542 1004500198 1009499741 5893] 12451 100.00

Line Spacing

Motch Count |51 3
Metchwidth 5] 5.000000 MHz
Motch Offset /5] 7.000000 MHz

FFT Length ? 131072 3 1026.593664) 4999542 1024.4338593 1029433435 32112 386ER[ 100,00
762.9395 Hz

NotchDepth[2]  -100.0 g8
AutoCale Motches P 4
Custom [~ Phage Distr|  Const Saed DataValid ﬂ - Comﬁted
Hr;:?rllgolggtﬂﬁ&;g TCP/IP Port
Conslant- Crest Faclnrl 11.0658 dB m

Signal Pawer/dBm | NPF Lower / dB | NPA Upper /d8 | Fresst NPF Meas| Mods| I Disn I
1078] 0.39] -43.38 wuy o [MEsEE] T ot
- MNatch M. Single

Fig. 2 Main Menu

Devices can be configured in the device menu. See DEVICES for details. Then
define a custom signal with the sampling and notch specific parameters (SAMPLE
RATE, FFT LENGTH, NOTCH COUNT, etc.). Prepare the 1Q data for transmission
to WiInIQSIM by pressing CALC FFT. The DATA VALID LED indicates that the
data is ready for transfer. After transferring the data to the AMIQ via WinIQSIM
(see following section, step 4) press the PRESET NPR MEAS button to put the
analyzer in ACP measurement mode. Then select a NOTCH NR and press the
MEASURE button to receive the signal’'s NPR and calculated SIGNAL POWER.

Execute WINIQSIM.EXE and load the configuration file NPR.IQS. This affects
following settings:

1. IMPORT settings for TCP/IP link.

12 Impairments’
_orTMon |

Impott Mode € DDE & TCRAP
TEP/IP Parameter
Servertione ST
Local Server [

Post Hurr

Semver ID

Close

Fig. 3 WinlQSIM Import Settings
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2. FILTER set to ideal low pass.

12 Impairments| Phase Moise
.
off M on off [ on

Tmport Filerng

~Filter # Windol

Filter Function  |Ideal Low Pass o
o =
o R

=

Hanning

Impulss Length %123

Oversampling [ Ado =0 k
Bassband Impulse  |Dirac hd

o | Concel |

Fig. 4 WinIQSIM Filter Settings

3. GRAPHIC DISPLAY

Graphic Setting

[~ Fomat Parameter

Farmat FFT MAG -

FFTWin. Rect -
FFT AVE! g v\

FFT Length 131072 (2"17) -

— Sealing

ETspm

FFTF ¥ 20000
FFT MG [~ Auto 2-110.000 2f10.000

FFT Phase 7 &
FFTGD % 2

FregiTime  Abs hd Eve Length gnt
ACP Measurement ™ Show SMIG ARB Cut Off Range

oK | Cancel | Plot Graph |

Fig. 5 WinlQSIM Graphic Setting
Be sure to run NPR before WinlQSim at restart to a avoid a TCFP/IP

warning. After pressing the Update button in the WinlQSim graphics
window the following display appears.

1MA09 6 Rohde & Schwarz
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e 8 [ 3
File  System! Data Modulation Impaiments  Graphics  AMIO  SMIQ [AREB) ‘window Help
[0@P o= 25 i s u® =Eare -
a o nnr ijdiin Sai]
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o Tl on -50000000 -25000000 0 25000000 50008024 & T on
Zoom Lrgms [ielHz Colar [
@ =

Cursar State

ACP Meas. Colar D
Delta: % - 0 b

SMIG Cut 0ff Color [l

Update | Cloze |

4 | M 4

Fig. 6 WinlQSIM Graphic Display

. To transfer the signal to the AMIQ press the WinlQSim menu item AMIQ

-> TRANSMISSION or the short cut key AMIQ <->.

AMID SHIQ

S|w|#
T
fsym

Fig. 7 WinlQSIM AMIQ Transmission

NPR can set up the analyzer for NPR measurement of a specified notch
automatically (see Performing NPR Measurements). Following analyzer pa-
rameters are affected.

Detector RMS

Resolution bandwidth: manual < 30ms depending on sample rate.

Sweep time > 0.5s

Channel bandwidth = notch width * 0.8.

Channel spacing = notch width * 1.1

Center frequency is moved so adjacent channel fits inside notch.

The analyzer (e.g. FSP) would show following display. The adjacent
channel fits perfectly into the second notch (cul - ACP upper). If the
notch's mid frequency is smaller than the generator's center frequency
then cl1 - ACP lower channel is used.

7 Rohde & Schwarz
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CENTEER. FREQUENCY
1.00150047202 GHsz

@

|+
vmezrL | Ex
. FRREETE APFPPRN ¥ OO ST 4 N
J_m[.Ww Se it 8 T e s A 24 i u—vw\l
CLEWE [ |
a -
| ul
E ] L | PATTIPLI 1Y A
Liliae TR T
3 EM ¢ op
T =17
VIEW E 11 I
Tx Chamnel NONE BxT
Fower -25.18 dEm Eandwi del 2. 4996795654 MH=z
Adjacent Channel
Lower 0,10 dEc Eandwi del 2. 4996795654 MH=z
Tppear -29.11 dEc Hpacing 5.49949645 MH=

Fig. 8 FSP ACP Display

Parameters
Sampling Parameters
| 5000000000

WBW/SRatel 5 1.000000
Hoize Bl 50.000000| MHz

FFT Length g 4096

Line Spacing ~ 12.2070312 | kHz

Fig. 9 Sampling Parameters

SAMPLE RATE — Configures the AMIQ D/A converter sample rate. This value
affects the LINE SPACING display. A noise and notch pattern can be

minimized by decreasing and expanded
Range: 10 kHz - 105 MHz.

Noise BW / SAMP.RATE — Configures the noi
tio. This limits the noise bandwidth to pre

by increasing the sample rate.

se bandwidth to sample rate ra-
vent upper and lower side band

aliasing effects from influencing the signal. Range: 0.01 to 1.

Sample Rate / 2 Sample Rate / 2

Notch

] . |
14— Noise Bandwidth —————>

i
L I I
| b
i i H
Center NBW / SRate < 1
Frequency >Gap>0

Fig. 10 Noise BW / Sample Rate

Noise BANDWIDTH (NBW) — Displays the valid spectral area for custom

notch insertion, which is:
NBW = Sample Rate * NBW/Srate

Rohde & Schwarz
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FFT LENGTH — the number of points in the frequency domain axis that are
inversely Fourier transformed into time domain mode for download to
WinlQSIM. This value affects the LINE SPACING display.

Line Spacing

Naotch Cout
Notch width
Notch Offset

Natch Depth

Eg 131072

4134304 I
2097152
1048576 I
b24z283 W
262144 1

vi3inve
65536
32768
16384
6142
4046

Signal Power £048
ighal Power, 1024

0.0 52

256
126
64

—

Fig. 11 FFT Length

FFT lengths greater than 128kS are marked with an exclamation mark
to indicate that the Calc FFT function takes unproportionally long in case
memory runs out and Windows uses the memory swapping option. The
latest WinlQSIM revision 3.5 can only display FFT lengths up to 128kS
correctly. An FFT length of 4MS requires an AMIQ 04. Following warning
occurs when decreasing the FFT length:

Decreazing FFT length will delete all notches,
Press Yes to accept new notch cont.

Fig. 12 FFT Length Warning

No changes take place after pressing No. After pressing YES all the not-
ches defined previously are deleted. This step is necessary because a
smaller FFT length decreases resolution and can leads to an erratic
notch list display.

LINE SPACING — Displays the frequency resolution of FFT lines, which is:
Line Spacing = Sample Rate / FFT Length

1MA09 9 Rohde & Schwarz
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Notch Related Parameters

Match Court e‘ 3|
Motchwidt 5 5.000000 | MHz
Match Offset 5 7.000000 | MHz
Motch Depth| = -100.0) a8

AutoCale Motches |

Fig. 13 NPR Notch Related Parameters

NoOTCH COUNT — Specifies the number of notches within the current noise band-
width. With Auto CALC NOTCHES the number of notches is restricted to:

Notch Count < NBW / Notch Width.

NoTcH WIDTH — The notch width is limited by the current noise bandwidth.
With AuTo CALC NOTCHES all notches have equal widths. If the notch
width is smaller than the line spacing no notch will be generated. Range:
0.01 MHz - Noise Bandwidth.

NoTcH DEPTH — With AuTo CALC NOTCHES all notches have equal depths.
Range: 0 - 100 dB.

NoTCH OFFSET — Specifies a frequency offset that is added to the notch
center frequencies with AuTO CALC NOTCHES. Avoid effects from insuffi-
ciently suppressed carriers by moving the notch out of the “danger zo-

ne-.

foffs

Fig. 14 NPR Notch Offset
AuTO CALC NOTCHES — Automatically produces notches with the specified

parameters to fit perfectly into the noise bandwidth range. The Notch
Count is reduced, if necessary.

10 Rohde & Schwarz
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Phase / Magnitude Distribution

Phasze/Magn File|
IC:\RSAppI'ﬂ bAZE - NPREANprPhkg pmc

Const.Seed
5

Fig. 15 Phase / Magnitude Distribution

PHASE DISTRIBUTION

- RANDOM (CONST. SEED) — I/Q-phase arrays are filled with random val-
ues between -n and +n. The random generator always starts with
Const.Seed.

- RANDOM (CONTINUE) — as above except that the random generator's
seed depends on the last value.

- PARABOLIC — |- and Q- phase arrays are filled with an unsymmetrical
chirp signal ranging from -n to +zn. This signal can be used to simulate
a wobble generator.

- CONSTANT — I/Q phase arrays are filled with constant values. This sig-

nal results in one or more peaks in time domain mode due to identical
phases of numerous frequency lines.

CusTOoM — Loads a custom phase / magnitude configuration (*.pmc) file. Af-
ter loading the *pmc file the FFT length input field is dimmed and the
number of FFT elements in the file is used. The file has the structure
shown below.

4096 Element count (usually based on 2")
0-3.145e0 0.95

magnitude (range 0 to 1.0)

phase offset (range +n)

index nr (range 0 to element count)

4095 2.4567e0 0.34

Notch List

All active fields (not dimmed) of the notch list can be edited except Notch
index. If there are more than 10 items use the scroll bar to display the de-
sired notch configuration line. Since all values are based on a discrete 2N
array it is likely that a straight value, e.g. 10.00000 is locked to the nearest
point in the array, e.g. 9.987654. The resolution depends on the FFT length.

Center/MHz Width/tHz | Start Freq/MHz | Stop Freg/MHz | Start Index | Stop Index | Depth/dE
1 587 000275 4999542| 984500504  9A9.500045 -20315 413762 10000
2 1005.993953 4.999542| 1004500193  1009.499741 F838 12451 -100.00
3 1025935654 4899542 1024433893 1029493435 32112 3BEES|  -100.00
Fig. 16 Notch List
Note: All values displayed in one line depend on each other.
The last input value reconfigures the other ones to make sense.
NoTcH — Displays the notch index number.
1MA09 11 Rohde & Schwarz




Note:

Note:

1MAOQ9

FreRes — Frequency Response Measurement

CENTER FREQ — Edit notch center frequency. Range:
fearier — NBW / 2 < feenter < fearmier + NBW / 2

WIDTH — Specifies the notch width. Range: 0 - NBW.

START FREQUENCY — The start frequency is calculated as:

fstart = feenter — Width /2
STOP FREQUENCY — The stop frequency is calculated as:

fstop = feenter + Width / 2
START INDEX — Notch's first frequency line number. Range:

FFT Length /2 - FFT length * (NBW / SRate) / 2 < Start Index <
FFT Length /2 + FFT length * (NBW / SRate) / 2

STOP INDEX — Notch's last frequency line number. Range: see Start Index.
An automatic plausibility check avoids Start Frequency (Start Index) being larger than Stop Fre-
guency (Stop Index) and switches them, if necessary. If Start- and Stop Index are equal, the notch
consists of only one frequency line. On the other hand a single frequency can be generated by defin-

ing two notches ranging from minimum index to frequency index-1 and frequency index + 1 to
maximum index.

DEPTH — Specifies the notch depth. Range: 0 - -100 dB.

While WinlQSIM displays correct notch depths, the depth of theactual signal is limited to > -
70dB by the AMIQ.

Calculate FFT

Datavaid [l -

Crest Factor 11.1643 | dB
Fig. 17 Calculate FFT

e Press the Calc FFT button to calculate the NPR signal in WinlQSIM
complient I/Q format. The green LED indicates that the data is valid and

can be imported by WinlQSIM via TCP/IP. The crest factor of the signal
is also calculated.

Connected

Connected

TCPAP Patt
Fig. 18 TCP/IP Connection Status

e When NPR and WinIQSIM (TCP/IP import mode) are running the CON-

NECTED LED turns green to indicate that NPR has been recognized by
WinIQSIM.

e The TCPI/IP PoRT number may be varied to enable multiple client ac-
cess to WinlQSIM.

12 Rohde & Schwarz
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Menu

Load / Save Configuration File

All program and device specific data can be loaded / saved from /to a con-

figuration file.

Moise Power Ratio Stimulus ¥2.90
Devicez! Help

Load Cfg File ———
Save Cig File 000000 | MHz
000000
Quit 000000 | MHz
=== ol & e

Fig. 19 File Menu

LoAD CONFIGURATION — the default file extension is *.cfg.

Load HPR Configuration

Directary y
Hiztory: I C:ANPR

-

Suchen in: I I NPR

B ] = ) s

D ateiname: |npr.cfg

Load I

[rateityp: I *cfg

j Abbrechen |

Fig. 20 Load Configuration

SAVE CONFIGURATION — the default vfile extension is *.cfg.

Save NPR Configuration 2] x|
Directory y =
Hiztory: IE'\NPH J
Speichern in:la HFR j gl
npr.cfg
[rateiname: Im Speichem I
D ateityp: I"_c:fg j Abbrechen |

Fig. 21 Save Configuration

13
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Devices

Custom configure a generator, an analyzer or a microwave generator
hooked up to the GPIB bus.

Configure Devices E
Type: Addr|  Device Message Signal Generator
sMio w|Zzs

Fohde& Schwarz, SMIQ06E,529986,/0002,5.30 HX |

Fﬁ] 1000000000 | MHz Reset before test [~ Test | Set |
Levelg -10.0 | dBm

Type Addi Device Message Analyzer

FSP v| 20| RohdedSchwarz, FSP-7.834265/016.1.10 |
Reset before test T [f

Freq) | 1000.000000 |MHz

Span 50.000000 | MHz Res B JkH: =

RLev/< -30 dém vidBw| | 30kHz ¥

Atten| 7] 10| dB [ Auto Swp.Time 3.000|s [T auto
Type Addr| Device Message —IMicmwave Gy

Mane v| 27 |

Fregl | 1000.000000|MHz  IF Input] **
Level = 0.0|dem  Of [[B On
Atten| =] 0|de

Fig. 22 Device Configuration

SIGNAL GENERATOR

TYPE SMHU58, SMIQ, SMJ, SMV, SMU, SFU

ADDR Range 1...31

RESET Resets generator and returns device |D (DEVICE MESSAGE).

TEST Ch_ecks if the generator is connected to GPIB bus and returns ID
string.

SET Configures the generator via GPIB bus with parameters namd below .

FREQ Specifies the generator’s carrier frequency. Range depends on the genera-
tor type. With no generator connected this value ranges from -oo to +co.

LEVEL RF output level. Range depends on the generator option.

ANALYZER
TYPE FSEx, FSIQ, FSP, FSU

ADDR,RESET, TEST See above

FREQ Center frequency

SPAN Displayed frequency range.

RLEV RF reference level. Range depends on the analyzer option.

ATTEN RF input attenuation. With AuTo checked the Atten value is calcu-

lated by the analyzer and depends on RF input and mixer level (in
certain FSEx models).

RBw Video bandwidth. Auto overrides manual setup.

VBW Specifies the time needed to sweep over the complete frequency
span. AuTo overrides manual setup.

Swpr.TIME Specifies the time needed to sweep over the complete frequency
span. Auto overrides manual setup.

1MA09 14 Rohde & Schwarz
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e  MICROWAVE GENERATOR

TYPE None, SMR

ADDR,RESET, TEST see above.

FREQ Microwave signal generator frequency. Acts as local oscillator (LO)
frequency in the mixer stage (see USING NPR WITH MICROWAVES).

LEVEL RF output level.

ATTEN IFI input attenuation.

IF INPUT Mixer input. LEVEL control is dimmed when IF INPUT is active.

Optimize Crest Factor

1/1/ Dptimize Crest Factor !EE

Seed |Crest Factor/dB H Seed Count Current [ndex
18 | 11.0766 : £ 24
19 10,4538 Seed Min CF | Min Crest Fact
20 | 106313 G
29 11 5989 Seed Max CF | Max Crest Fact
59 10,7664 21 11.5989
73 'ID:EZ'I 4 tean StdDiew

24 11,2483 10.8711 0.3324

Fig. 23 Optimize Crest Factor

The OPTIMIZE CREST FACTOR option enables calculation of crest factors de-
pending on the seed value. Enter SEED COUNT and press START to begin
calculation. STOP halts the calculation and QuUIT closes the window. All cal-
culated values are listed in the left table. The MINimum and MAXimum
CREST FACTOR, the corresponding indexes (SEED MIN CF, SEED MAx CF)
and MEAN and STDDEV (standard deviation) values are also displayed. The
crest factor is defined as the ratio Ppeac / Prus and usually ranges from 10 to
12 dB for NPR signals.

To calculate an NPR signal with a crest factor displayed in the list just enter
the according seed in the CONST SEED control of the main program window
and press CALC FFT.

15 Rohde & Schwarz
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Performing NPR Measurements

The program can set up the devices to automatically perform a NPR meas-
urement of a desired notch. The NPR program uses the ACP measuring
capabilities of the FSEx, FSIQ, FSP or FSU to obtain the noise power ratio
of the notch.

Sighal Power / dBm| MPR Lower 4 dB|  NPR Upper /dB Preset HPR Measl Mode:
Cant
‘ _1 625 _6-85 _4650‘ Notcth.ei 2| g Single

Fig. 24 NPR Measurements

PRESET NPR MEAsS — analyzer frequency, span, resolution bandwidth and
sweep time are set up to get an overview of the complete sample rate.

NoTCcH NR - configures the analyzer for NPR measurement of a selected
notch. The center frequency is changed so the adjacent channel band-
width area fits perfectly into the notch. The span is zoomed to increase
precision. ACP CHANNEL / ADJACENT CHANNEL BANDWIDTH is set to 80%
of the notch width while CHANNEL SPACING is 110% of the notch width. If
the notch's mid-frequency is smaller than the generator's center NPR
automatically chooses ACP Lower display (yellow background) else ACP
Upper.

MoDE - there are two measurement modes: Continous and Single shot.
When choosing Single a measurement can be triggered by pressing the
MEASURE button.

Note: Automatic measurement only works correctly if gaps between notches are at least as wide as
the notches themselves. The following figure shows how the channel bandwidth power sud-
denly drops in the left notch and leads to an incorrect NPR Upper display.

co C

------0

—

|

o

CL;l ct.l'll

o

Fig. 25 Correct ACP Readout

1MA09 16 Rohde & Schwarz
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Using NPR with Microwaves

An interesting application is NPR measurements of microwave
amplifiers. For frequencies exeeding the range of standard sig-
nal generators (> 6 GHz) it is necessary to use an additional
microwave generator (e.g. SMR40) with the SMR-B24 or B23
mixer option. The schematic below shows an application con-
sisting of AMIQ, SMIQ, SMR with a mixer option for signal gen-
eration and an FSE (FSP, FSIQ depending on maximum fre-
guency) for signal analysis.

AMIQ |

Q
]
h

7 Mixer o
W

> sideband sideband
fu InPUt invalid | valid

=L [

Fig. 26 NPR with Microwaves

>

Ref ->

| | RFin FSE

A 4

The carrier frequency of the SMIQ (f.) is mixed with the SMR microwave
carrier frequency (f,) resulting in an upper (f, + f;) and lower (f, - f;) side-
band. The most important SMR parameters (frequency, level and IF input
attenuation and IF input on/off) can be controlled from the NPR device con-
figuration menu.

In case the DUT is not frequency selective suppress the SMR carrier fre-
guency and lower sideband with an external filter.

The resulting RF frequency is fu + fc (upper sideband). The lower sideband
is mirrored and therefor not adequate for our purposes. Our example uses
the following setup: fu = 10GHz, fc = 500MHz. Note that the resolution
bandwidth is set to < 2kHz and the sweep time is >2s. It is also possible to
merge both signals via an external mixing component.
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Fig. 27 NPR Microwave Example
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WinlQSim graphic display.
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Fig. 28 WinIQSIM Microwave Example
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FSE screenshot.
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Fig. 29 FSE Microwave Example
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7 Additional Information

Please contact TM-APPLICATIONS@RSD.ROHDE-SCHWARZ.COM for com-
ments and further suggestions.

8 Ordering information

1Q Modulator

AMIQ-03 4 MSamples 1110.2003.03
AMIQ-04 16 MSamples 1110.2003.04
Vector Signal Generator

SMU200 Vector Signal Generator 1141.2005.02
SMU-B17 Baseband Inputs 1142.2880.02
SMJ-100A Vector Signal Generator 1403.4507.02
SMV03 Vector Signal Generator 1147.7509.13
SFU Broadcast Test System 2110.2500.02

Spectrum Analyzer
FSP3

(9 kHz to 3 GHz)

1093.4495.03

FSP7 (9 kHz to 7 GHz) 1093.4495.07
FSP13 (9 kHz to 13 GHz) 1093.4495.13
FSP30 (9 kHz to 20 GHz) 1093.4495.30
FSU3 (20 Hz to 3.6 GHz) 1129.9003.03
FSU8 (20 Hz to 8 GHz) 1129.9003.08
FSQ3 (20 Hz to 3.6 GHz) 1155.5001.03
FSQ8 (20 Hz to 8 GHz) 1155.5001.08
FSQ26 (20 Hz to 26.8 GHz) 1155.5001.26
FSQ40 (20 Hz to 40 GHz) 1155.5001.40

Microwave Generator

SMR20 (10 MHz to 20 GHz) 1104.0002.20
SMR27 (10 MHZ to 27 GHz) 1104.0002.27
SMR30 (10 MHz to 30 GHz) 1104.0002.30
SMR40 (10 MHz to 40 GHz) 1104.0002.40
SMR B23 IF-Input 20 GHz 1104.5804.02
SMR B24 IF-Input 40 GHz 1104.6100.02

ROHDE & SCHWARZ
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