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Go All The Way To mmW,
Be Ahead In 5G NR

MZ& 5G Standard 2F 2|, =4 GHz 0|42 mmWave

CH ot 512 Bandwidth £ At83t= 7|&0] MA 2oie

UELICE ofof| w2t, Over-The-Air &2 2 Beamforming Ol

oot £H0| s/ &LICt

Rohde & Schwarz & Radiated ZH0] Cist Ctst E2MHS

S8kl YO, 3 & NRPM OTA Power Measurement
2ME Soff ZHTtstn &t Radiated £H 2 MSELICH

o

+ Power sensor 0 Single == Dual-polarized Vivaldi AntennaE

Integrate 510§ Y2t OTA Power £

« L[t Antenna Module 2 F715H0, o2 20X Power E Al &

(Beamwidth & Beam-steering T2t £0|)
+ Frequency range: 18 ~ 90 GHz

General OTA power calibration

S =]

e

TX beamforming verification

[}

R&S®NRPM-A90/-A90D
antenna modules

Rohde & Schwarz Korea

e

_

R&S®NRPM OTA Power Measurement

Test Application

+ Fully-calibrated OTA Power Measurement
: General == System Calibration

+ Tx Beamforming Verification
:5G FR2, 802.11ay, Automotive RADAR

System calibration for OTA receiver tests

Measurement system calibration

I SN

R&S°SMB100A with R&S®SMZ90

=}

R&S°NRPM-A90/-A90D

DUT verification with calibrated power level

—// DUT
——-

R&S°SMB100A with R&S®SMZ90

'{Yﬂ ﬁ%
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chwarz 5G Solution

500 5G One-Box Signaling Tester
BRE=box Solution for 5G NR testing

20|#HEX = 5G BHEY |9 o2
OIZ AlE0l| TSt EEF 2242 H| B3
R&SPCMX500 5G One

HAES 9t A|10| HE

2
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Protocol test system

5G, C-V2X, eMTC, NB-loT, IMS(VoLTE),
LTE, WCDMA, GSM, Wi-Fi

2ORBIEAE QIS Alg] 2t ofL|ef, JHE 2tZol| 2| Mot
o

DTZESAY EEMEN

L]
L]
(]
=
]
L
i

. -
BB BER e

6 -eveE

b Y 1

Protocol Conformance test

« R&S Test Platform in GCF/PTCRB
TP92: R&S®CMW500 (2G, 3G, 4G, IMS(VOLTE), C-V2X,
NB-loT, eMTC)
TP292: R&SPCMWFlexxX + R&SCCMW500 (TS 38.523-X
7|9t9| 5G FR1/FR2, TS 34.229-5 7|%2t2| 5G IMS, Ready for
5G-V2X)
TP227: R&SPCMW500 + R&S®PCMX500 + Comprion SIMfony
(5G USIM / USAT)

+ R&SPCONTEST (Operating Environment)
HAE AABIS Qo Al 2tE JE 3 24 HOo| X[/
Al HER S EHE 22| 7|5
Al gt=9| 83 9 Xtaet Al
PICS/PIXITH|m 8! 84X 7|5
Chefot ool 2| X E Mo J|s, Helot 270 24 2t

oot
N
or

Rohde & Schwarz Korea

Network Operator Test & Others

0|, 5= S o2 AFGXE S Al (VZW, AT&T,
T-Mobile, USCC, CMCC &)

GPS A|22|0|E{QF HS510 LBS, LPPe, Emergency
Call 59 X[ 7|8 MH|A S T ZXF (CMAS, WEA
3.0) Al X[

Application Test Environment % OMA 7|&t2]
CieFot Al 2t4 K& (VolP, RCS, RTT)

Other Conformance Test (RF / RRM, FR1 / FR2) 5!
PQA(Throughput Test) £ =& 7ts



Conformance Test System
RF / RRM

20 FHIEXO RF /RRM HAE 22 M Soff, CHol Test
case0l| CHS8 A2, R&SPCMW500 7|22 Test SetupS
HRSID ARXZIR? 80| IHE fAS Platform Upgrade &=
X @gLct

@nnﬂnns:nwm: ATS1800C
Compace Anterna Tent Farge

N ¥

Network Operator Test & Others

« GCF/PTCRB Conformance Test Validated Platform:
TP96, TP97, TPO8 / TP296, TP297, TP298

- A ts g

» 3GPP TS38.521-x 5G NR RF Conformance Test (FR1 / FR2 / EN-DC)
= 3GPP2G ~ LTE Legacy RF / RRM Fully-covered system
* RF/RRM Network Operator Test (VzW, AT&T, USCC, CMCC,

T-Mobile, etc...)
+ Same Operation S/W: R&S®CONTEST

REEEEEEEEEE )

RRSE

L
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OTA (Over-The-Air) Solution

One-stop supplier
for OTA measurement

OTAMHE A AMVIR? 2E|pHIZ 2= 2o &Y 2 trefet
ofS2lA0] 80 HE 7Hset OTA YHE MSEL

Il

«  DFF Chamber: R&S®ATS1000, WPTC
CATR Chamber: R&S®ATS800R, ATS1800C / M
«  Software: R&S®AMS32, CONTEST
Application: Antenna Performance (EIRP, TRP, Radiation Pattern)
Device Verification (3GPP RF / RRM / Protocol, CTIA)
Extreme Temprature Control (-40°C ~ +85°C)

7 v L
R&S®CMQ200 / 500 R&S®ATS800R R&S®ATS1000
Production / R&D R&D / Pre-compliance Chip & Antenna R&D
Flexable test capabillity «  Cost-efficient «  Compact & Portable
«  Can berack-integrated «  Space forinstruments « 3D temperature testing

g ) 4 ®w" L .

R&S®ATS1800C / M

RF / RRM Conformane (3GPP, CTIA)
Up to @40 cm Quiet Zone

«  Automatic Feedswitcher up to 90 GHz
Multi-CATR for 2 AOA

R&S°PWC200

BTS testing
Plane Wave Converter
+  @1.0mQuiet Zone
Passive / Active

Rohde & Schwarz Korea



Network Operator Test Solution

Small Setup, Large Coverage

« Network operator carrier acceptance test
- - - + (Approved from VzW, AT&T, T-Mobile, USCC, CMCC, etc.)
T « From4G LTE to 56 NR
Py + Protocol /RF /RRM / PQA / LBS support
« 5G Protocol Conformance test (TP292)
b + 5G RRM Conformance test (TP296)
5 ,;‘.1' « 5G RF Conformance test (TP298)
: « Easy to expand from FR1 to FR2
+ Operation S/W : R&S®CONTEST

aos bl T T 7

+ No.1 Network operator test platform
(Approved VzW, AT&T, T-Mobile, USCC, CMCC, etc.)
+ Data Throughput test
+ User Experience test
+ Device Aggression (DAM)
+ eMBMS Performance test
« Practical test (Thermal, Battery, Stress test)
+ 3GPP TR37.901 PTCRB Validated (TP97)
« GSMAloT test (CLP.09 / TS.35)
+ Operation S/W : R&S®CONTEST

+ Location Based Service Testing Solution
(Approved VzW, AT&T, T-Mobile, USCC, CMCC, etc.)
+ 3GPP TS37.571-1 UE Positioning test
« GCF/PTCRB Validated TP (TP99 / TP299)
+ REDEN 303413
« DELEGATED REGULATION (EU) 2019/320 E112 test
+ Field to Lab test support (AT&T, TMO, etc.)
+ GNSS (GPS, Galileo, Glonass, L2 / L5, Beidou)
+ OTDOA, eCID support
+ In-door positioning support
+ Barometric pressure test support
« Hybrid positioning test
+ Operation S/W : R&S®CONTEST

ROHDE&SCHWARZ @



The Best for mMIMO
& Array Antenna Test

Multi-port VNA Solutions

R&S®ZNB & R&S®ZN-Z84 / 85

« Z|CH 48 Port Full Crossbar Switch Matrix

« Frequency range: 2|CH 8.5 /20 GHz X[ &

« 27} Software 20| R&S®ZNA, ZNB, ZND Firmwarez X|0{
+ 6~48 Port2 AFEAL A& +4 7Hs (6 Portd =1 %)

+ RFFE Module / 24t 2tlof Mgt Multi-port Solution

« 24 Port Calibration UnitE S¢t &l 10 #-Z Calibration X| &

R&S®ZN-Z154

Automatic calibration Unit

R&S®ZNBT

o MNIA £[Z£2| 24 Port HE| HEY3I 247]
+ Frequency range: £|CH 8.5/20/26.5 /40 GHz X[ &
+ True Multi-port & &2t F{0{'t Dynamic Range A=
« Zf Port & Receiver LH&

. HE XZFS X504 WHE Multi-port HIAE Jts
o 4~24Port AFEXHE & 7S (4 Port 4 =)

Comparison of measurement time: the R&S®ZNBT versus switch matrix based multiport solutions

N
1=

L

180

* —

Number of ports on DUT ——

R&S®ZNBT  with 24 ports

4

Vector network analyzer and 4 x N-port matrix
Vector network analyzer and 2 x N-port matrix

e
g
!

Rohde & Schwarz Korea

300 400 500
Number of sweeps for an N-port




RADAR Application
High-end Solution For RADAR Test

ok
)

ADAR MBS HL 2K 1
ADAR = 5H9| 02, =H|FHIEX &

Chirp & Hop Analysis (R&S®FSW-K60)

« Chirp Model &8 Ti2t0|H
: Detected chirp state corresponding to the under-
lying chirp state table, Chirp Begin, Chirp length,
Chirp rate, Chirp rate deviation, Average chirp
frequency, Max deviation of chirp frequency, RMS
deviation, Average chirp power, INL(Integral
Non-Linerity), settling time, settling point

« Hop Model 53 Ttz2t0|E
: Detected hop state corresponding to the underly-
ing hop state table, Hop begin, Dwell time, Switch-
ing time, Average hop frequency, Max deviation of
hop frequency, RMS deviation, Average deviation of
hop frequency, Average hop power

Pulse Analysis (R&S®FSW-K6)

« Timing It2t0|E
: Time stamp, Settling time, Rise time, Fall time, Pulse
width, Off time, Duty ratio, Duty cycle, Pulse repetation
interval, Pulse repetation frequency

« Amplitude I}2}0|E
: Top power, Base power, Average on power, Average
transmitted power, Minimum power, Peak power,
Peak-to-average on power ratio, Peak-to-average
transmitted power ratio, Peak-to-min power ratio,
Droop, Ripple, Overshoot, In-phase amplitude,
Quadrature amplitude, Pulse-to-Pulse power ratio

RADAR Signal Generator

« SMW-K300 (Pulse Sequencer) 42 S8l{A 7|25l
Pulse 2= % OFL|2t 2} Pulsed 2|, 7|
2t me2toje HE 7ts
:Antenna I & A7H Sl Emitter 7|52 Sof X
SHHu 22 AlZ80]4 X
Moving Emitter A|Z2{|0[ M X2
MAH AU X (BA =2H M Bl e 2o A7)

« Frequency It2t0|E
: Frequency, Pulse-to-Pulse frequency difference,

Frequency deviation, Frequency error (Peak, RMS), « SMW200AZ S3lf £|Ch 67 GHz7HX| X[
Chirp rate + AREG (RADAR Target Simulator)E 0|88 Af & X

StH 1 22 Drive Assistance Application 21 M4

« Phase If2t0/E] : SMW-K78(RADAR Echo Generation) &4 & S

: Phase, Pulse-to-Pulse phase difference, Phase
deviation, Phase error (Peak, RMS)

RADAR BtAtIF £4 229f (RCS, Moving or Static,
Speed, Doppler Shift)



EMS Testing

High Field strength for EMS testing
Broadband Amplifier up to 10kW

New Broadband Amplifier - BBA300

« 380 MHz £E 6 GHzZtX| 2 F=ap2 x|

o 300 W7HK| HOH 2T EMS I MEX £

o TE FO N, A G EESOFDM HE M X[
o SAHSHEH AL MEHUME OPEH 28 Tts

o J|EBEI|ANAHM ST THS

20|#H2 X Broadband ZZ 7| - D2 I

1dB &= 7% (P1dB)

P1dB &2 53

10000 W
R&S®BBL200 (CH23 A) 3/5/10 kW
3000 W D R&S®BBA150 (CHS A) 125/160/200/400/700 W, 1.3/2.5 kW
2500 W D R&S®BBA130/R&S®BBA150 (EH23 BC)  70/125/160/250/500 W, 1/1.25/1.5/2/3/5/7.5/10 kW
D R&S®BBA130/R&S°BBA150 (CH24 D) 30/60/110/200/400/800 W
D R&S®BBA130/R&S®BBA150 (CH E) 15/30/60/100/200/400 W
D R&S®BBA150 (CHS4 AB) 75/125/160/200/350/600 W
. R&S®BBA300 (CH23 CDE/DE) 15/25/50/90/180/300 W
800 W
600 W
400 W
300 W
125 W
9w
30w
15W

Fots [419kHz

Rohde & Schwarz Korea

400 MHz 690 MHz | 1 GHz

2.5GHz 13.2GHz 6 GHz



5G and Beyond
High-end Test Solution

5G NR Signal Analysis Support

« 3GPP 724 7|82 5G NR M= 24 X
Including 5G NR OTA TRP &&0f CHet Automation £/X 2t
+ Sub6, mmW A= 0f| CHeE XXl BM £2M
« Physical signal quality test 2t CHS
« 2Hz~8/13.6/265/435/50/67/85/90GHz
« Z|TH 800 MHz7tX| 7+5 2t Real-Time Analyzer
o Z|CH 8.3 GHz (LH%) 241 CH = X[/
« Multi View 7|51t Sequence 2= X| ¥
« RADAR A|AEIO] O] &AM QI EH|Z Pulse Analysis Measurement,
Chirp % Hop Al=0f CHet Transient Analysis 7|5 &7
« XIEE PAZHE £FM: Direct DPD, Memory polynomial DPD,
Envelope Tracking, PAE, AM / AM, AM / PM, Parameter sweep, etc.
« MSRA (Multi Standard Radio Analyzer)E 0|£3t04, Ct$t Standard
of CHl'd SAlof 241, 5G Carrier Aggregation, MSR £ 0 |2}
« High Pass Filter &40 2 2L} 42 Cro|Lta] 2f|QIX]| et
o mmW ZS Ml HES 9o 22| Reference

=

+ Smart Noise Source € &% 2|51 =2t Noise Figure 58

Phase Noise & VCO Measurement

« Phase Noise & High-end 215 2417 BHEtA X

+ High Speed ADC 7HE @3t Jitter 58 £F M (X/TH 50 GHz)

« Frequency %|CH 50 GHz (R&S 2|2 2 A AFZA| 500 GHz) K|

« Digital Phase Demodulator % X-Corr. X2

« -170dBc/Hz (10 MHz @ 10 kHz offset, Cross correlation 1 time)

+ Pulse Phase Noise &8 X| ¥

+ Additive Phase Noise &8 X|¥

(10 MHz ~ 18 GHz CW % Pulse &4 X| @)
+ VCO Measurement x|
(V_supply, V_tune, V_aux QIE{H| 0| A X|S)
- | « SAlOf £|CH 4 71 2|0l CHEE Residual Phase Noise &3 X[ 2
- mcoope 1118 g S @ « AM/Phase /AM + Phase Noise SA|0f| X X| &l
R < e . . _ N
— + Analog Demod, VSA, Pulse Measurement, Noise Figure S Tt
=Y s XHA

+ Transient Measurement X| &l

+ (Wideband up to 8 GHz @ 256 MHz < f <8 GHz, Narrowband Up to
40 MHz @ Full frequency)

« Z|CH 320 MHz 1Q Analysis: CIX[® &1z, Chirp % Hop A= &4 X| &
+ Smart Noise Source £ &% 2|5t 11 =2t Noise Figure 58

[0




5G & mmW Component Test

Masters component testing

Versatile Vector Network Analyzer

« 4749 Internal phase coherent 2 A K|S
ZIETH Multi Source X 2+& 8! He |8t Mixer 24 £8 Jts
True Differential & 3! Phase Coherent Source Control 7ts
« 2719l Internal Receiver LO: & Hif tH2 Mixer 5% 3! G5 M=ot
phase &4 21t 2|5 7ts
o SAI BT TtsTt 8712l £H 2|AlH: Multi-path DUT £ Antenna
array 2 EH0| Zd
« 4719 Internal pulse modulator: 2 tone =+ bidirectional 22 &3
« Reference Mixer 810 Mixer 9|4 £H, ISt Mixer HIAE
o R AMEZ EMT|Q =Tt AZA §l0| DUT E4 2 Spurious 58
« Embedded LOE E%t Frequency converter®| Group delay &3
o 2 CHoILHE 221X : 139 dB (typ.), 2/ 170 dB (typ.)
High rejection filter 4 &0l 7t s
W HAE AIZFY 2 2| L0[=
« 100 dB (typ.)2l 52 Power sweep H| X[
Linearst EM 2 HEIO 2 LNA 3 Power Amplifiere| compression
ZHoll 22
« DUT 349 58 74 £ ™ DUT Bt MM = T0f| 2 ety

RS PAL

o XEOIN HMEDHALO| X Moot £ 2t E M5

The Best General Spectrum Analyzer

o S8 HH| 71y @0t RF S8 X[#
o FOHR:10Hz~4/7.5/13.6/30/44/50GHz
(FSVA3000: 2 Hz £& £t 54 GHz &8 M E7ts)
o BN OIYE: X0 1 GHz (FSV3000: Z|CH 200 MHZz)
« SSB Phase Noise
FSV3000: -127 dBc/Hz @ 1 GHz (10 kHz offset)
FSVA3000: -114 dBc/Hz @ 1 GHz (10 kHz offset)
« TOl @ 1 GHz: +20 dBm (FSV3000: +18 dBm)
+ DANL @ 1 GHz(Preamp on): -167 dBm (FSV3000: -165 dBm)
« 10 Gbit/LAN Interface XIZ S Z Cloud 7|Bt HIAE ZISH A| W2 ZH £
« 5GNR (Including OTA TRP =& Automation)& gt Chot
ot CXE s EX 8l 7|5 K¢
o AFEAIEO| 7|5 HE| E{X| GUI, SCPI HEH O XI5 XA “Event Based
Action” X| &l

Rohde & Schwarz Korea



Smart and Compact Analyzers

R&S®ZNL & R&S®FPL1000

R&S®ZNL Vector Network Analyzer

« 3in1Analyzer
Vector Network Analyzer ([t 20 GHz), Spectrum
Analyzer (%t 26.5 GHz), Power Meter 7|52 st
0| 25 A THs

«  Multi-touch screen
ZEIEX|E X|&ot= B AZEI0] HEE[0f m2t0[E 8
SIHS ¢l D WEH MY Its

« Allin onedisplay, MultiView
HE[RE A8 BE EHE oF ot EAIY == /U
Halot 50| 7ts

«  Compact form factor
6 kg2l 7HHS 279t 408 x 235 mm2| X2 ALO| X2
S EE0 2aH

+  Fully portable
HiEZ| o= da ZF0| Mgt

=~

R&S®FPL1000 Spectrum Analyzer

« linstrument for multiple application

Mz AHEZ BIVSE SWE &80t CIX|E HE M 24,
I+e) 0|H 7|s X, Noise Figure 53 X2, Phase noise
=3 X|Q, Internal generator Z8H A| M5 24 7]
XI2 (£|CH 7.5 GHz)

Solid RF performance

Frequency Range:5kHz~3/7.5/14/26.5GHz
Phase Noise : -108 dBc (1 GHz carrier, 10 kHz offset)
TOI(Third Order Intercept point) : +20 dBm
DANL(Displayed Average Noise Level) : -166 dBm
10.1"9| CHetHO| AZEF|Q EHE S X
HE|F 7|sCE ot oHOIM 2E X T It
Fully portable

6 kgl 7IHE 2H =2 FCf 80|

HHE‘I E| I=JEIPN DS

olr



Automotive RADAR
Test solution

For the next generation

ZH|FFHI=X RADAR H|
HAE Q7 A S 71

Virtual Target Simulation

DE K2 0| F0b4: (24 GHz, 76 ~ 81 GHz) X[
=|CH 4 GHz CHE = X[ @

SHO|EE|= RTS: 2.0 ~ 3,000 m H|Q| 7hH He| MF
StLtC| RE O 2 A|CH 3271 EFZ A

Configurable Target Parameters

N
\J
i)

12| (Distance)
Doppler Shift)
RCS)

Azimuth, Elevation)

NN
e re e
U

H X H

-
\J
_ = = —-
\J
—

il

Antenna Switching Unit

96 7H2| QHE|LE7}
7|1 AXl &
HE QU BiX|S £t A 360 ° FOV(Field-of-View) 2 At

Frontend @H S44

w

I mm AL Z HIX|E|0f, 9F 0.5 * o Mot 2= =
X

£
©
re
£
i
[
40
0t
o
olm
Ot
B
kel
10
O_I_
ne
|_|—|
2
=
-4
0z

Ofm

=
=

=
T
o
>
00
Ot
Kl

>
Im
m
b
bt
>
ot

EHXA3I2IS WA XY GUIZ S8t X% 5l AlLt2[Q W
KeycodeZ S0t 7|5 =& Bt I S74 9L IF QIE{m|O|A 24
Mg MY 7|E X (QAT-Z50)

CATR 8t (ATS1500C)%t =5t

NS Sk xU HE

ZHofl Far-field &2 7= 4

=
Bt
ro
OH
:

R&S®AREG800A & R&S°QAT100
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Digital Mobile Radio Test
R&S®CMA180 for DMR test

i ROMBEABCHWARE

AN
L [[111]]

[ =] =Ll = Ot s o] Tl o Specifications
e T LS eee Rl R » Troweemly 47 LISHAR) FR; E___E_E_,___I L3

fap Pemas e - Taw P B -
A F— i Larres s o |- . Name: R&S®CMA18O
e [ ] [ 101 FL - o
- . (£ F - - . Frequency Range: 100 KHz ~3 GHz
o e e 1 . Sensitivity: <-140 dBm
L Ly ANr  m | }
: J + Frequency resolution: 0.1 Hz
gt e Cwrend b -
- ] (%73 L -
;, I I I I I l E

— =remr—n—t T
“‘5 =S4 —
FSKEHZX S DMR Tx Burst AM, M. PM, SSB &4 ElAE

0 et ]| e | - e | e 1‘_,,,_| e o] [ p— ....,,,H.._,..| « VSE (VectorS|gnalExplorer)0|%
Ean Powsr 3740 e Baamdard MR
heo L0 ™« ARBGenerator: 20 MHz BW
o VS R U « XY 2H7| Tx/ReEIAE X2
« SINAD, THD, SNR test 7| &
o A= EX T2 3(CMArun) X[ €
. Z|CH90= BHEIZ|Z 2E Its
&
[Tommas | T Ammits | Co manenn | e Conprue I-Il-ﬁ. Q’

Eye Diagram Symbol Diagram
16 ROHDE&SCHWARZ @



Countering Drones

|dentification, Direction-finding
Disruption of RC Drone

2ol4HIE X0 OE| SE S2ME U N0 SES 1S EX
9 ST, T2 Cflof B2 0/%IX| ST HYS So

=

FH MO E XHEHRLCH

=

hz ~ 6 Ghz
,HIC|I2 7454
SMPNIR=PN

n
N
o
=

|.

or

Yl

Rl
"=
P g

In o
rhu
=

om on N
.
0

A
]
i

FHSS : Max. 7 Km *(Spektrum)
Wi-Fi: Max. 4 Km *(Parrot
Skycontroller)

. Al oF 12001 FO| M8 S2 A

. B EE N A7 2
NBEE S2 /HYIts

R N EE ELPETY

= FHSS, Wi-Fi, GNSS
EH‘lc'. THY: 80 Mhz O &
U= THY: 2.4 Ghz (80 Mhz BW)
5.8 Ghz (120 Mhz BW)
o ADIE XY ~0.5-2Mhz
n C =2 |g }HEH/?:I—IIH%
= SAHCI O (Wi-Fi 25) Y
= MESHEEDEY hs

:II'I OEO

Rohde & Schwarz Korea




Mobile Radio Measurements

From 2G to 5G NR

&4 7|22 OfH| sMIth 7= 2 TSt
0|0 &E2t0] LM AHEE L

GSM, CDMAZ A|ZHE O]
ot UCH, 56 NR2
UAELITE 22[2, AbE IEH (I

|_O

nternet of Things)z Xt&
TAMX], S T[=el Teteh ofEZ|AH|0[MEe] B2 AL
OO{X| 2 A&LICH
<FR1>
CMX500

(One-box signaling Tester)

« Frequency Range: 400 MHz ~ 8 GHz
« Output Level Range: -120 dBm ~ +8 dBm (PEP)

« Output Level Uncertainty: <1.1dB

(15°C~35°C)

! e.@::_ & ﬁa g '_@. v F . InputLeveIRange:max38dBm(PEP)

p . + Input Level Uncertainty: <0.7 dB

,"@""'*@“ '@ 880 (15°C~35°C)

= eSO OD

: \ . . H <FR2>

. eRsROBOD « Frequency Range: 24.25 ~ 31.8, 37 ~ 43.5 GHz

. » . > ' : + Output Level Range: -84 dBm ~ 20 dBm

; &&&&&u-&&. 3:&;., « Output Level Uncertainty : <2.5 dB

'q' _Fﬁ (15°C~35°C)

L « Input Level Range: max 20 dBm (CW)

CMW500 « Frequency Range: 70 MHz ~ 3.3 GHz

(Wideband Radio Communication Tester)

CMW270 (wireless Connectivity tester)
CMW290 (Functional Radio Comm. Tester)

Extension 6 GHz
« Output Level Range: -130 dBm ~ +3 dBm (PEP)
« Input Level Range: -84 dBm ~ +42 dBm (PEP)
« Output Level Uncertainty: <0.6 dB
(20°C~35°C)
« Input Level Uncertainty: <0.5dB
(20°C~35°C)
+ Power Consumption: approx. 200 W
« Size/Weight: 465 x 197 x 517 mm
approx. 18 kg

+ Frequency Range: 70 MHz ~ 3.3 GHz
Extension 6 GHz

« Output Level Range: -130 dBm ~ +3 dBm (PEP)

« Input Level Range: -84 dBm ~ +42 dBm (PEP)

« Output Level Uncertainty: <0.6 dB
(20°C~35°C)

+ Input Level Uncertainty: <0.5 dB
(20°C~35°C)

+ Power Consumption: approx. 200 W

« Size/Weight: 465 x 197 x 517 mm
approx. 18 kg

+ RF & Protocol & Application Tester
« X[ 7#24:5GFR1/FR2, NSA/SA
« CMsquares: 8tLt2| User InferfaceE &3H RF,
protocol & application A0l th3t S% It
« WebGUI: &%l Web 7|8t User Interface X3
« Application 7|5
E2E AR E LR M
2l 24 7ls
VONR, 5G Throughout, Battery life A
CMsequencer: Script £ Testplang 0|8%t
Automation Tool X2
Creot Application AH XI# : FTP, IMS, DNS,
HTTP, Streaming server
Internal Fading X| &
Shuffler 7|5: UE capability 1€ S8 UE

X2l HE Eo1o| 2412 HAE |5

LR Y AS A, IP

RF & Protocol & Application Tester
Signaling(7|X|= ol 22{|0|&{) S%f

LTE, LTE-Adv, VOLTE, eMTC, NB-loT

2G, 3G, 1xRTT / EV-DO

WLAN (@a/b/g/n/p/ac/ax/6e),
Bluetooth(BR, EDR, LE5.X)

Non- signaling(VSG VSA) S

MELM 7|5 % 2~4td THO 2 52 ST
WinlQSim2 (Non)CellularARB K| @
Application 7|s

E2E A8 LHE MH 2l 2|2 Y AF AlY,
IPIHZ! 2

Xt&2h AT ER0 X (CMWrun)
(Pre)Conformance RF/Protocol, eCall,
Battery life AIE

CMW?270 (Non-cellular RF Tester)

« X¥H 74
WLAN: WLAN (a/b/g/n/p/ac/ax/6e)
Bluetooth: BR, EDR, LE up to 5.1

« I Non-Cellular € &H|

CMW290 (Compact RF Tester)
« X4
loT: eMTC, NB-loT
Cellular: LTE up to Rel 8, WCDMA, GSM, TD-SCDMA
Non-cellular: WLAN (a /b / g/ n / ac), Bluetooth LE
« Compact tHd 1 £ 77|
« Bundle HW / SW &4 78 & S Low cost 23 M



+ Frequency Range: 24.25 GHz ~ 31.8 GHz « mmW Non-signaling Tester
CMPZOO . ! ’ ; 37GHz~43.5GHz « X #4:56 gﬂmW%UWB
(Communication Manufacturing Test Sef) + Input Level Range: max 20 dBm (CW) « RF A2 9[ot #/0H 371 RRH 5 X|2
« Input Level Uncertainty: « OTA Al E 2l A|CH 37H NRPM Power Sensor
28 GHz band <2.5dB AS K@
39 GHz band <3.0dB (15°C~35°C) « Vector Signal Analyzer % ARB Generator 7|
« Power Consumption: approx. 200 W « Automatic Path Correction 7|&
(without RRH) . CMQ200, ATS1800 S %t 915
« Size / Weight: 465 x 106 x 555 mm
approx. 13 kg + RRH (Remote Radio Head)
« IF Generator 274 Band X2 (28 GHz, 39 GHz)
Frequency Range: 6 GHz ~ 20 GHz 271 RF path Switching X| &

Output Level Range: -20 dBm ~ +10 dBm
Output Level Uncertainty: <1.5dB
(15°C ~35°C)

« IF Analyzer
Frequency Range: 4 GHz ~ 20 GHz
Bandwidth: 1 GHz
Input Level Range: max. 25 dBm
Input Level Uncertainty: <1.5dB

(15°C~35°C)
- Frequency Range: 400 MHz ~ 6 GHz o K 2A:
CMP180 , Extension 8 GHz Cellular: NR FR1 (C-V2X), LTE(C-V2X)
(Communication Manufacturing Test Set) » Output Level Range: -130 dBm ~ +8 dBm (PEP) WCDMA, GSM, C2K, NB-IoT, LP-IoT
« Input Level Range: max. 38 dBm (PEP) Non-cellular: GNSS, BT, Wi-Fi (6E, 7)
« Output Level Uncertainty: < 0.6 dB + 400 MHz ~ 8 GHz 1}~ |C{f 500 MHz CHH =
(20°C ~ 30 °C) e
« Input Level Uncertainty: <0.5 dB « 2VSA+2VSG /2t ®M'd 871 RF Port
(20°C~30°C) + 16 RF portE At&35t= Parallel test X
+ Power consumption: approx. 290 W » OS:Linux

« Size/Weight: 465.1x 106.5x 555.5mm / 15.2 kg | « Broadcast 2= / Smart Channel X2

+ Frequency Range: 70 MHz ~ 4 GHz + The Non-signaling Tester
CMW].OO . ; Extension 6 GHz o XA ’ ;
(Communication Manufacturing Test Set) » Output Level Range: -130 dBm ~-8 dBm (PEP) | Cellular: 5G NR Sub 6, LTE-A, C-V2X, WCDMA,
« Input Level Range: -84 dBm ~ +36 dBm (PEP) GSM, CDMA2000, TD-SCDMA
« Output Level Uncertainty: <0.6 dB Non-cellular: WLAN (a/b/g /n /p/ac/ax),
(20°C~30°C) Bluetooth up to 5.1
+ Input Level Uncertainty: <0.5 dB loT: Zigbee, LoRa, SigFox, Cat M1, NB-loT
(20°C~30°C) GNSS: GPS, BeiDou, GLONASS, Galileo
,l_ T m——m——— ,. + Power consumption: approx. 80 W Broadcasting: DVB-T, T-DMB, CMMB
T VIR g S + Size/Weight: 354 x 112 x 394 mm / 6.8 kg « CMW5003 S22 7HEl £ X of Qratatel solution
B et 8 Port Smart Channel 7|52 0| 8% CHS HHAIH
l Multi-evenlationt List 7| s 2 58 £k thH

8 7HS| RF portE 0|89t Parallel test X2
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Signal Generator

For all Standard

Rohde & Schwarz®| A1z

ofd=a Mo 2 4dy

Ciefet ofZ2|AH 0l E MS LT

[

2
A
L

=]

=
ol
PN

FAH 7|

[
o
[m}

o
© Hd
=

mmWaveZtX| 2 C|X|Y,
tofL|2t, Ma ol 2ot

SMW200A (Vector Signal Generator)

« Frequency Range: 100 kHz~3/6/7.5/12.75/
20/31.8/40/44 /56 /67 GHz

+ Level Range: -145 dBm ~ +30 dBm

+ SSB Phase Noise: -150 dBc (typ.) @ 1 GHz

(10 kHz offset)

« Wide Internal Bandwidth : Up to 4 GHz

+ ARB Memory up to 4.8 GSample

+ MIMO & Fading: 2x2, 4x2, 2x4, 3x3, 8x4, 8x8...

o CHd 2| 2 A[CH & 7H9| RF Path X| &

« Xt 4 GHz Bandwidthe| 21z 44 JHs

« Fading Al22i[0|&{ X| &

« %|TH 87H2| RF Path XI®! (with SGT100A)

« 56 NR, Wi-Fi 6 /7, UWB, LTE S =8 72 X|2!

« GNSS (GPS / GLONASS / Galileo / BeiDou /
SBAS / QZSS), L1, L2, L5, Multi Band X/ &

« Envelope Tracking N AE& L= LM Tts

« DPD(Digital Pre Distortion) 1= H0{ 7ts

« DFS 14 tl= X|@

« Frequency Range: 100 kHz~6/7.5/12.75/
20/31.8/44 GHz

+ Level Range: -145 dBm ~ +30 dBm

+ SSB Phase Noise: -134 dBc (typ.) @ 1 GHz

+ (20 kHz offset)

« Wide Internal Bandwidth: Up to 1 GHz

+ ARB Memory Up to 2 GSample

« X/t 1 GHz BandwidthQ| A= XM Jts
« <0.4dBo| Etgst T4 SEH EM XY
« 5G NR, Wi-Fi6 / 7, UWB, LTE &

« Envelope Tracking 7iY 258 ¢!
- DPD(Digital Pre Distortion) 1< ®0f 7t

« Frequency Range: 8 kHz ~3 /6 GHz

+ Level Range: -145 dBm ~ +36 dBm

+ SSB Phase Noise: -132 dBc (typ.) @ 1 GHz
(20 kHz offset)

« Wide Internal Bandwidth: Up to 1 GHz

+ ARB Memory Up to 2 GSample

« A0 1 GHz BandwidthQ| 21z 44 JHs

« +36 dBm2| S5 |t RF 28] 7ts

« SCPI Recorder 7|5 X|@l (&2l A XtS2t S/W 7¢d)

« 5GNR,Wi-Fi6/7, UWB, LTE & &2 74 X|&

« GNSS (GPS / GLONASS / Galileo / BeiDou /
SBAS / QZSS), L1, L2, L5, Multi Band X2

« Envelope Tracking WY A58 4l UM Jts

« DPD(Digital Pre Distortion) 1% HM0{ 7ts

« DFS 74 Al X|J

« Avionics (VOR/ILS, DME) 1% X|¢

« Frequency Range: 4 kHz~3/6/7.125GHz

+ Level Range: -145 dBm ~ +25 dBm

+ SSB Phase Noise: -125 dBc (typ.) @ 1 GHz
(20 kHz offset)

« Wide Internal Bandwidth: Up to 240 MHz

+ ARB Memory Up to 1 GSample

+ Linux OS and Touch Screen

« Interface: LAN, USB

« Audio Broadcat: AM / FM / RDS, DAB / T-DMB,
DRM, HD Radio, XM Radio

« Terrestial Broadcast: ATSC 3.0, DVB-T/H /T2,
ISDB-T / Tsh, DTMB)

« Satellite Broadcast: DVB-S / S2, DVB-S2X

« Waveform generator / Streaming

« Digital Standard(waveform): 5G NR, LTE, Wi-fi, BT

+ GNSS(waveform) x|

« SCPI recording X &

« 57 EX A XY

« Frequency Range: 1 MHz ~3 /6 GHz

+ Level Range: -120 dBm to +25 dBm (PEP)

+ ARB Bandwidth: Up to 240 MHz

+ SSB Phase Noise: -133 dBc (typ.) @ 1 GHz
(20 kHz offset)

+ Compact Size & Light Weight

ROHDE&SCHWARZ



SGS100A (RF Source & Up-Converter) » Frequency Range: 1 MHz ~6 /12.75 GHz
« Level Range: -120 dBm ~ +17 dBm (PEP)

+ ARB Bandwidth: Up to 240 MHz

+ SSB Phase Noise: -133 dBc (typ.) @ 1 GHz
(20 kHz offset)

+ Level Repeatability: 0.05 dB

+ 120 GB Internal SSD Memory

« Compact Size & Light Weight

« Frequency Range: 10 MHz ~ 20 / 40 GHz
(With SGS100A)

+ Level Range: -120 dBm ~ +25 dBm (PEP)

+ SSB Phase Noise: -133 dBc (typ.) @ 1 GHz
(20 kHz offset)

« Supports RF souce & Up-converting

+ Frequency Range: 8 kHz~3/6/12.75/20/
31.8/40/50/67/72GHz

+ Level Range: -145 dBm ~ +40 dBm

« SSB Phase: -151 dBc(typ.) @ 1 GHz
(10 kHz offset)

« Modulation Modes: AM / FM / oM / Pulse

« Pulse Modulator: On/Off Ratio 80 dB

« Rise / Fall time: <5ns (typ.)

« Frequency Range: 8 kHz~1/3/6 GHz

« Level Range: -145 dBm ~ +34 dBm

+ SSB Phase Noise: -132 dBc (typ.) @ 1 GHz
(20 kHz offset)

« Modulation Modes: AM / FM / oM / Pulse

« Pulse Modulator: On / Off ratio 80 dB

« Rise / Fall time: <5 ns

« Frequency Range
CLGD DOCSIS (Cable Load Generator) Upstream: 5 MHz ~ 204 MHz

downstream: 47 MHz ~ 1,794 MHz
« Level Range

= - downstream: 12 dBmV ~ 57 dBmV
li‘llllllllI'?E;n with 158
'cw upstream 12 dBmV ~ 59 dBmV
. - (with 1x Doc3.1)
« CSO/CTB(with CW, 80 ch): 70 dB

« Frequency Range:

SMZ75/90/110/170 e
(Frequency Multipier) 60 GHz ~ 90 GHz
75GHz~ 110 GHz
110 GHz ~ 170 GHz
« Output Level: Up to 8 dBm(typ.) @ 170 GHz
« Harmonics: <-20 dBc (typ.)

Rohde & Schwarz Korea

« ZWESH AFO|Z2 Rack HX[of 0]

« CW A5 8l BlE |Q modulation X[ @

« PCl-Express A&

« PCAZER|O{E 0|83t Ch M| SA| HES

+ SGS100A%te] AAS S8l £ 40 GHz7HA|
Up-converting 7ts

« ZWESE AFO| X2 Rack &X|0f 20|

« CW Al 8l #IE] |Q modulation X9

« PCI-Express X| ¢

« PCAZER|O{S 0|88t Lt B SA| HEE

« ARB bandwidth %[t 2 GHz

« @23 RF Performance £4
: 53 %19 Phase Noise % Spectral Purity
E4 X (Harmonic, Non-Harmonic,
Wideband Noise)

o CH 2| A 2|0 =3 x|

« 20 GHz 7tX| Full Range Elec. Atten X[

« Clock Synthesizer X| &

« CHO¥3t RADAR 415 444 (Pulse, LFM, FMCW)

« 2HU/3HU 71X 2S5 XA

« 52 XD RFEE 3 H: +34dBm

+ 132 dBcQ 23t Phase Noise 4

« Stereo /RDS ZE &M 7|

+ SCPI RecordingE Sdli &42 Xts%t S/W 721
ts

» Modulation
:DOCSIS3.1,3.0,J.83 /A /B/C, PAL, NTSC, ARB
:DOCSIS3.1, 3.0 A-TDMA, S-CDMA, ARB

« Number of channels
: DOCIS3.1 Max. 5 ch (opt. 8 ch)
:J.83/A/B/CMax.158 ch
: DOCSIS3.0 Max. 32 ch

« R&S® Signal Generator®t Xts =%t
+ External S/WE S2F EtAF HH|9F Xt =2t X2
« S0 T2 Elec. % Mechanical Atten. X| &

21
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Signal Analyzer

High-performance solutions
for a multitude of use cases

Rohde & Schwarz &= OfE27 / CIXY M= 242 93t
AHER 2A| M wy| DHES 9ISt 5F 24, 52
HEES AT HO|X LO|XE B 4 Qs M A4
2447| So| Chet HES 29okD Attt

FSW « Frequency Range: 2 Hz~8/13.6/26.5/435/
(Signal Analyzer) 50/67/85/90 GHz
+ SSB Phase Noise: -140 dBc(typ.) @ 1 GHz
(10 kHz offset)

+ Up to 8.3 GHz analysis bandwidth
+ Up to 800 MHz Real-time Analysis bandwidth
+ 0.37 dB total Meas. Uncertainty up to 8 GHz

<Phase Noise Mode>
« Frequency Rage: 1 MHz to 8/26.5/50 GHz
« Phase Noise Sensitivity
:-150 dBc @ 1 GHz (1 kHz offset)
:-166 dBc @ 1 GHz (10 kHz offset)
:-173 dBc @ 1 GHz (100 kHz offset)
« Phase Noise Freq. Offset: Min. 1 uHz
(fmax - fcarrier)

FSWP

(Phase Noise Analyzer)

<Spectrum Analyzer Mode>
« Frequency Range: 10 Hz~8/26.5 /50 GHz

+ Analysis Bandwidth: Up to 320 MHz

<Transient Measurement>

« Frequency Range: 1 MHz ~8/26.5 /50 GHz
+ Wideband up to 8 GHz @ 256 MHz ~ 8 GHz
« Narrowband up to 40 MHz @ full frequency

FSPN + Frequency Range: 1 MHz ~8/26.5 GHz
(Phase Noise Analyzer) + Phase Noise Sensitivity
:-148 dBc @1 GHz (1 kHz offset)
:-163 dBc @1 GHz (10 kHz offset)
:-166 dBc @1 GHz (100 kHz offset)
+ Phase Noise uncertainty: 1.5 dB
« Phase Noise Freq. Offset: Min. 1 uHz
(fmax - fcarrier)
+ Real-time cross correlation: up to 10,000

E-oaos 1019

+ Resolution BW: 1 Hz~10/20/40/50 /80 MHz

« @48t RF Performance

- 2|CH -169 dBm2| DANL K|
: Ultra-wideband RBW ZE{ X2 (X|CH 80 MHz)
- £|CH 800 MHz 2| HEH) &A1 T = X
5GNR,Wi-Fi6/7,UWB, LTE & =8 &4 74 XY
ZCH 8.3 GHz (L&) M tHY =
Radar Application: Pulse, Hopping % Chirp &=
2N X2
Polynomial & Direct DPD 3 X[ ¥
VOR, ILS 24 & 2[2t AVIONICS &4 X[ &

50 GHz7HX| £t BEA 2 Phase Noise 28 7ts

Phase Noise & AM Noise SA| &5 X|&

Z|TH 320 MHz 1Q Analysis X[¥ 2 CIXE A5,

« Chirp &Hop A% 241 X| ¢

« Residual A= 8 X|: Jitter, FM, PM,
Integration Noise

« Pulse Phase Noise &3 X| &l

+ 50 GHz 0|4} Phase Noise & VCO &H X|&
(with. Ext. Mixer)

« Transient 53 4 Persistence 2= X|¢

« Smart Noise SourceE S8l Noise Figure &8

« VCO EHof L3t Vtune, Vaux, Vsupply 32 7ts

« 10 nVo| HE Ol et X[ &

Co=in

* 26.5 GHz7IFX| Tt HEA 2 Phase noise 28 7Hs

« Phase noise & AM noise SA| £ X|¥

« Residual &1= £H X|: Jitter, FM, PM,
Integration Noise

« Cross-correlation £|CH 10,000 2| &% X|#

« VCO characterization mode X|¥

« Transient analysis X| 2!

« VCO ZH0f| L3t Vtune, Vaux, Vsupply 38 7ts

« 10nve| oMol Mef X2



FSVA3000 « Frequency Range: 2Hz~4/7.5/13.6/30/
(Signal Analyzer) 44 /50 /54 GHz
« SSB Phase Noise: -127 dBc @1 GHz
(10 kHz offset)

+ Up to 1 GHz analysis bandwidth
+ 0.39 dB total Meas. Uncertainty up to 7.5 GHz
« TOl: +20 dBm @ 1 GHz

FSV3000 « Frequency Range: 10 Hz~4/7.5/13.6/30/
(Signal Analyzer) 44 /50 GHz
+ SSB Phase Noise: -114 dBc @ 1 GHz
(10 kHz offset)

+ Up to 200 MHz analysis bandwidth
+ 0.39 dB total Meas. Uncertainty up to 7.5 GHz
« TOl: +18 dBm @ 1 GHz

FPL1000 « Frequency Range: 5kHz~3/7.5/14/26.5
(Spectrum Analyzer) GHz
« SSB Phase Noise: -108 dBc @ 1 GHz
(10 kHz offset)

« DANL(Displayed Avg. Noise Level): -166 dBm
+ Up to 40 MHz analysis bandwidth
+ Weight: 6 kg

« Frequency Range: 5kHz~1/2 /3 GHz

+ Resolution BW: 1 Hz ~3 MHz

+ DANL(Displayed Average Noise Level):
-165dBm

+ SSB Phase Noise: -103 dBc (typ.) @ 500 MHz
(100 kHz offset)

« Level uncertainty: <0.3dB

« interface: LAN, USB

+ Weight: 3 kg

FPC

(Spectrum Analyzer)

<Measuring Receiver Mode>

« Frequency Range: 100 kHz ~ 8 /26.5 / 50 GHz
« Level uncertainty: 0.005 dB

+ Measurement Range: -152 dBm ~ +30 dBm

+ Modulation measurement: AM / FM / Phase

FSMR3000

(Measuring Receiver)

<Spectrum Analyzer Mode>
« Frequency Range: 2 Hz~8/26.5 /50 GHz
« SSB Phase Noise: -138 dBc @ 1 GHz
(10 kHz offset)
+ Analysis bandwidth: Up to 80 MHz
« Audio analysis: Modulation freq., THD, SINAD

EErTE A TEC BN

-
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« Advanced User Interface X| &

:10.1” Multi-touch display

: SCPI Recorder 7|5 (&l Xt&2t S/W 78 7

: Event based action 715 (CItH2 ZQIE &9

« 5G NR, Wi-Fi6, LTE & 2 S 74 X
Z|CH 1 GHz (LHE) 24 Y = XA
Amplifier i 3! £ S 2|8t Polynomial & Direct
DPD &Y M X
Cloud 7|2t H|AE X| @ (10 Gbit/s LAN X|)
2 ok AQE 7hs (DDS AICIALO[K X[#)

Advanced User Interface X2

:10.1” Multi-touch display

: SCPI Recorder 7|5 (&l Al XAH&2 S/W 78 7Hs)
: Event based action 7|& (CIt{d EQIE =ol)
5GNR, Wi-Fi6, LTE & =2 4 74 X|&

£|CH 200 MHz (L E) 24 CHEE X[ @

Amplifier i 2 £& & 2/%t Polynomial & Direct
DPD &Y M X

Cloud 7|8t HIAE X|@ (10 Gbit/s LAN X&)

2 ok AQIE Jhs (DDS AICIALO[X X[ &)

.

amﬂgig ujﬂa AH%\E ﬁ_E_ -I7|

HEIHAIE X st= 10.1" T AE2]0]

AT 40 MHZ I/Q 2x i Z X[

Internal Generator X|-2: CW, Tracking Generator
(5kHz ~7.5GHz)

Transient % 7|58 0|8t Chirp 1= &4

2| 3.5A|17F 2& Tt ¢t 2|§0[2 HHE 2| (opt.)
NB-loT £4 7|5 X

VSE 2ZEQ0{t 2S804 LTE, WCDMA & =
St 74 24

Smart Noise Source £ 3t Mz|st Hetot
Noise Figure &3
Phase Noise 28 7|5

2 (0pt)

o
e
oz
olr
%o
iy

Economy-class £447| & 243t
EYEE X

Instrument View S/Wet 8l 1<
10.1” tjaE2f0] XY

Analog / Digital Modulation Analysis X|& 7ts
(FPC-KT)

Internal Generator XI-®: CW, Tracking Generator
(5 kHz ~ 3 GHz)

Vector Network Analysis 7|5 A&

Measuring receiver, ABE& 27| Phase noise
EM7| VOR/ILR, Noise figure 24 7|52 Exfst
One-box &84

Mz L7 L A7 uH

Q|5 Splitter Ak Al [T 50 GHz 77HA] 7 7t
M Az WHE ?lot Audio 47| L&
Mid-range @ AHEZ 2 7|5 |2
Cross-correlation H/WE IZgtst 43t Phase
noise 84 7|5 X

or
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ETL

(TV Signal Analyzer)

+ Analog TV, DVB-T /H / T2, ATSC / 8VSB, ATSC
Mobile DTV, ISDB-T(B), J.83 /A/B/C, DTMB,
T-DMB / DAB, FM (radio) 24 X|¥

« Frequency Range: 500 kHz ~ 3 GHz

« AEEXE50/75Q

« AC/DC M@ A HiE2| 28

ATHEZ M7

« MPEG 2447 / & 47|

« QUIQ BMT| /LAY

. HIC|Q l:lA-|7|/HMH7|

« MPEG2 /4 HD C|2Y 9! HDMI £3
- OIS HAYE 5W K¢

« IR O|F

DSA

(DOCSIS Signal Analyzer)

[t

M FIb4= Mk 5 MHz ~ 204 MHz

=X Z0b4 oFek: 47 MHz ~ 1,794 MHz
EuroDOCSIS3.0, DOCSIS3.0, J.83C, DOCSIS3.1
L

Digital TV J.83 /A /B /C X[

OFDM QPSK to 16384QAM X| &

« MER 60 dB 0|4 (SC-QAM)

« BER pre / postFEC, CER &£F

« BER pre / postLDPC, CER postLDPC, BCH &H
« Echo pattern, FFT spectrum &3

FPS

(Signal Analyzer)

Frequency Range: 10Hz~4/7/13.6/30/40
GHz

SSB Phase Noise: -106 dBc @ 500 MHz

(10 kHz offset)

Up to 160 MHz analysis bandwidth

0.39 dB total Meas. Uncertainty up to 7 GHz
TOl: +16 dBm @ 1 GHz

.

« 56 NR, WLAN, LTE 5 2 S4 72 X2

« Z|0H 160 MHz (LHE) 24 tHE = X[

« Amplifier 712 3! £X & 2/t Polynomial &
Direct DPD £ &4 X2

FS-Zxx

(Harmonic Mixer)

Frequency Range:

FS-260: 40 GHz ~ 60 GHz
FS-Z75:50 GHz ~ 75 GHz
FS-790: 60 GHz ~ 90 GHz
FS-Z110: 75 GHz ~ 110 GHz
FS-Z140:90 GHz ~ 140 GHz
FS-Z170:110 GHz ~ 170 GHz
FS-Z220: 140 GHz ~ 220 GHz
FS-Z325:220 GHz ~ 325 GHz
FS-Z500: 325 GHz ~ 500 GHz

« Wideband IF Output Frequency Range:
5MHz~ 6 GHz

(FSWet HES56H0 5 GHz 0| 42| 24 Bandwidth
X

Low Insertion loss & High Isolation 22 H&tot
8 ts

.

FS-SNS

(Smart Noise Source)

RF Frequency range:

FS-SNS18/26: 10 MHz ~ 18/ 26.5 GHz
FS-SNS40 /55 /67: 100 MHz ~ 40/55/67 GHz
FS-SNS90: 60 GHz ~ 90 GHz

FS-SNS110: 75 GHz ~ 110 GHz

« FSW, FSWP, FSV(A)3K, FPLZt ®S8t0{ ENR /
Reflection Coefficient Table Xt YC|0|E &
Uncertainty A5 gt

+ Accuracy 42 9/t 2 Detection

24
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HANDHELD SELECTION GUIDE

FOp4 8 Mey Jjo|=

[ |R&S°ZPH R&S°ZVH R&S°ZNH R&S°FPH R&S°FSH

Minimum frequency

CAT/VNA 300 kHz (model .24/.28),
mode 2 MHz 100 kHz EA R B 100 kHz (model .23/.30)

SA mode 5 kHz (model .12) 100 kHz - 5 kHz 9 kHz

Maximum frequency

Model .02/.12 .24 .28 .04 06 .18 .26 .02 .06 .13 .26 .44 .04/.14/.24 .08/.18/.28 .13/.23 .20/.30
2 GHz °

3GHz . o

3.6 GHz ° .

4 GHz o ° o

6 GHz .

[ ] [ ]
(CAT/VNA)  (CAT/VNA)
13.6 GHz ° e (SA)

20 GHz (1BEH1) o e (SA)
26.5 GHz . °

31 GHz o

44 GHz °

8 GHz ° ° o °

o Jl2HZ
o M YIol=
7|5 d M= Jho|=

_ R&S°ZPH, model .02 | R&S>ZPH. model .12 BastoeH RessH

Cable and antenna measurement

Transmission / reflection VNA . (Sll only) (Sn, S,) . . ol
Spectrum measurement . . . .
Digital (mobile) modulation .
Interference hunting . . .
Power measurement (built-in/with power sensor) . ° . . . .
Pulse measurement . . . . . .

o X0 S

rr

7|

or

H|

]

) 2ol 12 Kol US
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Network Analyzers

Precise, Fast, Versatile

2 Fhb H{QF CHO[LHE] 2lIQIX], 12 £ £ FEH Y,
Cist 2 71558 7|2 AHOZ JHF Rohde & Schwarz
HEYKI E47] Ae|Zs 25 RF HEGEQ It QfAt
efelof Sl ®3sh =2IL(ct

« Frequency Range: 10 MHz ~26.5/43.5/50/ « Full Touch 2&(% 719l Touch Screen H|3)
67 GHz #|cH 170 dB Dynamic Range X2l 7ts

ZNA (High-end Network Analyzer)

+ Max. Output Power: +20 dBm

+ Power Sweep: 100 dB

« IF Bandwidth: 1 Hz ~ 30 MHz

« Dynamic Range: Max. 170 dB

« Generator Step Attenuators: 35 dB

« Max. Frequency: 1.1 THz with R&S converter

« Frequency Range: 9 kHz ~4.5 /8.5 GHz
100 kHz ~ 20 GHz
100 kHz / 10 MHz ~ 43.5 GHz
« Number of Test Ports: 2 / 4 Ports
« Output Power: Max. +15 dBm
+ Dynamic Range: Max. 140 dB
« Number of Point: 100,001 per trace
« IF Bandwidth: 1 Hz ~ 10 MHz
+ Measurement time per point: < 2.5 s

« Frequency Range: 100 kHz ~ 4.5 /8.5 GHz
« Number of Test Ports: 2 Port
up to 24 Port (Switch Matrix)
« Output Power: Max. +10 dBm
« Dynamic Range: Max. 130 dB
« Number of Point: 5,001 per trace
« IF Bandwidth: 1 Hz ~ 300 kHz

+ | Measurement time per point: < 10 us

« Frequency Range:5kHz~3/4.5/6/14/20
GHz

+ Dynamic Range: Max. 130 dB

« Number of Point: 1 ~ 100,001 per trace

« IF Bandwidth: 1Hz ~ 500 kHz

+ Max. Output Power: +3 dBm

+ Measurement time per Point: <10 us

« Frequency Range: 1MHz~3/45/6/14/18
GHz (20 GHz overrange)
100kHz~3/4.5/6/14/18 GHz (Opt.)

+ Max. Output Power: Max. +2 dBm

+ Dynamic Range: Max. 120 dB

« Number of Point: 5,001 per trace

« IF Bandwidth: 1 Hz ~ 500 kHz

+ Measurement time per Point: < 10 us

Spectrum Analysis X| &

4719] Internal Phase Coherent Source

& 2709 LO MI&

O Xl Vector Mixer £ X

Phase Coherent £ 0|22 Amplitude % Phase
Control X

True Differential X 7t5

SI3 |F Access BHAF X9

mmW Extender ®& 7ts

12.1” Touch Screen M8

55/t e 58 £ x|

RFFE Module ZE& MIPI MOl EE H 3
(ZN-B15)

Voltage % Current £8 7t (DMM CHA| 7H5)
Time Domain % Eye Diagram X|&

(ZNB-K2 / 20)

Switch Matrix 0|8 Multiport X (ZN-Z84 / 85)
Generator & Receiver Step Attenuator LHE

12.1” Touch Screen &

ZHESE User Interface AF2

Z|CH +10 dBm7HX| £ 1| & 7Hs (Opt.)
Switch Matrix & 0| &gt Multiport X &
(ZN-784 / 85)

=X puTol 2t HulE 54 #+4 Tt
Unidirectional (S11, S21)

Bidirectional (S11, S21, S12, S22)

HESZ 8M7] ATER 2M7] I 0|HE
StLEQ| HHloAl SA| XY

Lo HAEE 93t HiEZ| 84 XY
FPLI000Z & &2 AHEH d5
Time Domain % Noise Figure 8 X|&
AWESH 37|

10.1” Multi Touch Screen H&

e o
=

10.1” Multi Touch Screen &8
Time Domain % DTF X[ &

ZHHSt User Interface At
ZWESH A7|9 7HH 2 6 kgl B2
o Full 2-Port =% x| &



ZVA (High-End Network Analyzer)

« Frequency Range: 300 kHz ~ 8 GHz /
10 MHz ~ 24 /40 /50 / 67 GHz
+ Max. Output Power: +18 dBm
« Generator Step Attenuators: 70 dB
+ Receiver Step Attenuators: 35 dB
« Dynamic Range: Max. 150 dB
« IF Bandwidth: 1 Hz ~ 30 MHz
« Max. Frequency: 1.1 THz with R&S converter

« 4 Sources M3

« True differential mode X| &

« Pulse Profile Measurement (min. 12.5 ns
pulse width)

+ Noise figure without noise source

« Direct access port £ 0|83t HIAE 74 Jts

« Arbitrary Frequency Conversion &3

« Mixer group delay % Absolute phase &3

ZVA + ZVAX + TRMxx

(Network Analyzer Extention Unit)

« Pulsed measurements with pulse widths
downto 12.5 ns

« Frequency Range: upto 24 /40 /50 /67 GHz

+ Max. Output Power: +5 dBm

+ High power measurements up to 43 dBm

« Pulsed modulator for Port 1,2, 3

« 2-Tone Signal generated with internal
combiner

« HMY X0 80
« Z|t 67 GHz 7tX| 9] ot X
« T/R-Module &7#| 5! A +tof| Moot &
« et 7|X|=, Radar (Pulse) 4 JHE 5!
OFARO|| K BHot HH|
e LA Pulse 247 & Combiner | &

= Non-linear &2 HCHHE 58 £ M3
E'-IEioé ot eR EHIE

« Frequency Range: 9 kHz ~ 8.5 GHz

+ 100 kHz ~20/26.5 / 40 GHz

« Number of Test Ports: up to 24 Ports
« Output Power: Max. +15 dBm

+ Dynamic Range: Max. 140 dB

« Number of Point: 100,001 per trace
« IF Bandwidth: 1 Hz ~ 10 MHz

External Monitor At

Su /I HE £ X[#

Parallel Mode X|¢ Q2 Ct4=2| DUT Al £F

2} Portol| 7§ Receiver 2O 2 S0 £ 7ts
Time Domain 3 Eye Diagram X2

(ZNBT-K2 / 20)

Switch Matrix 0|8 Multiport &%
(ZN-Z84 / 85)

Generator & Receiver Step Attenuator L&
24 PortsE ¢ #0i| Calibration 7ts (ZN-Z154)

f7ts

« Frequency Range: 10 MHz ~ 8.5 GHz (ZN-Z84)
10 MHz ~ 20 GHz (ZN-Z85)

« Number of Test Ports: up to 48 Ports (ZN-Z84)
Up to 12 Ports (ZN-Z85)

« Switching time: < 100 us (Direct Connect)

« Insertion Loss: 3dB ~5dB

« Control Interface: LAN, USB, Direct Control

MHI222 Multiport DUT 58 7tstot 284
A Y £|CH 48 Ports X[

« ZNBE= ZNBTHE Jts

100 us®| W Switching £=2 X[ ¢lo| 5
Firmware0|| A Switch Matrix2S Ats Q14| 8l
X0

S11~S4848 X Its

24 PortsE 2HH0O|| Calibration 7ts

(ZN-Z154)

« Frequency Range: Upto 75/90/110/140/
170/220/260/330/500/750/ 1,100 GHz

+ Max. Output Power: +10 dBm

« Output Power Attenuation: 0 dB ~ 70 dB

« Dynamic Range: 80 dB ~ 120 dB

- DEE Chefot F0h2= Band X
HXFAL M= WO (ZVA-Z110E, ZC90E Model)
High Output Power x|
CHast Amplifier 54 24
SHES O A= et
HE|RE AXtEH XY
No Fan - £50] §{1 D&0f 2lzfet ZHof Mgt

AWES 7|2 On-Wafer ZHo| Mgt

« Frequency Range: up to 75/110 /220 /260 /
330/500 GHz

+ Input 1 dB Compression Point: -5 dBm

« Dynamic Range: 100 dB ~ 145 dB (typ.)

« Receiver only module

- B E Chefol b4 Band AR
« @2t Dynamic Range A3

« DESHEO{U= ZHEtet 7Y

o CHEILE ZH AJARO] XMt

« Wafer Probe Station0ll & 7ts
« Unidirectional S-parameter 8

< 7k O] 248 85
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Calibration Kit

ZN-Z150 2 N 5kHz~ 6 GHz
- - eSS IN-7151 2 N/ SMA 100 kiz ~ 8.5 GHz
/ o F O s am= ZN-Z152 6 SMA 100 kHz ~ 8.5 GHz
a “%’ﬁ;’ S i ZN-Z153 4 SMA 100 kHz ~ 8.5 GHz
- i i Eeen ZN-Z154 6/12/18/24  SMA 100 kHz ~ 8.5 GHz
\\f" iy ZN-Z156 2 1.85mm 10 MHz ~ 67 GHz
ZN-Z50 2 3.5mm 9kHz~9/26.5GHz
ZN-Z51 2/4 N/3.5mm 100 kHz ~ 8.5 GHz
ZN-Z52 4 3.5mm 100 kHz ~ 26.5 GHz
= ZN-Z53 2 N/3.5mm 100 kHz ~ 18 /26.5 GHz
EE R mbEEER !?:- IN-Z54 2 2.92mm 9 kHz ~ 40 GHz
BE e IN-755 2 2.4mm 9 kHz ~ 50 GHz
7V-753 (75Q) 2 N 300 kHz ~ 3 GHz
7V-758 8 N/3.5mm 300 kHz ~ 8 GHz
ZV-759 6 3.5mm 10 MHz ~ 20 GHz
Economy Calibration Unit
ZN-ZE104 2 N/3.5mm 5kHz ~ 4.5 GHz
ZN-ZE109 2 N/3.5mm 5kHz ~ 9 GHz
ZN-ZE118 2 N/3.5mm 5kHz ~ 18 GHz
ZN-ZE126 2 35mm 5kHz ~ 26.5 GHz
Inline Calibration Unit
ZN-Z32 1 SMA 10 MHz ~ 8.5 GHz
ZN-Z33(TVAC) 1 2.92mm 10 MHz ~ 40 GHz
Model ~ ConnectorType ~ Frequency Range
ZCAN N (50 Q or 75 Q) 0Hz~3GHz
ZN-Z170 N 0Hz~18GHz
ZN-Z135 35mm 0Hz~26.5GHz
ZN-Z129 (E) 2.92mm 0 Hz ~ 40 GHz (44 GHz)
7V-2270 N 0Hz~18GHz
ZN-7235 (E) 35mm 0Hz ~ 265 GHz (33 GHz)
ZN-2229 2.92mm 0Hz~43.5GHz
IN-7224 2.4mm 0Hz~50GHz
ZN-7218 1.85mm 0Hz~67GHz
2V-2210 1.00mm 0Hz~110 GHz
Model ~ Waveguide designator ~ Frequency Range
ZV-WR15 WRI15 50 GHz ~ 75 GHz
ZV-WR12 WR12 60 GHz ~ 90 GHz
ZV-WR10 WR10 75 GHz ~ 110 GHz
ZV-WR08 WR08 90 GHz ~ 140 GHz
ZV-WR06 WR06 / WR6.5 110 GHz ~ 170 GHz
ZV-WR05 WR05 / WR5.1 140 GHz ~ 220 GHz
ZV-WR03 WR03 / WR3.4 220 GHz ~ 325 GHz
ZV-WR02 WR02 / WR2.2 325 GHz ~ 500 GHz
ZCWM-570 WM-570 330 GHz ~ 500 GHz
ZCWM-380 WM-380 500 GHz ~ 750 GHz
__—_
0Hz~18GHz 2V-291/92 2V-7191 /192 (50 Q)
N 0Hz~3GHz 2V-2194 (75 Q)
3.5mm 0Hz~26.5GHz ZV-793 ZV-7193
2.92mm 0 Hz ~ 40 GHz 7V-295 2V-7195
24mm 0 Hz~ 50 GHz 2v-297 2V-2197
1.85mm 0 Hz~67 GHz 2V-296 2V-7196
1.0mm 0 Hz~110 GHz 2V-2198
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Electromagnetic
Compatibility

Spotting Every Peak

Rohde & Schwarze & MAIN|M 7tEF 2 EM
LICt EMC Zt0| HIAEO|AM QIS HAE
I HAE HMA2] 8 A|AES A
Schwarz?} 7H&t

AH|E

st

ESW

(Compliance Test Receiver)

ESR

(Compliance Test Receiver)

sad 620

: P

T ERCSesa
ESRP

(Pre-compliance Test Receiver)

|5

ESL

Rohde & Schwarz Korea

off
o4

Xt
TtEA L& AYLICH

CEX ZH| ®M=At
O|27|7tX| Chrot
MCHH Rohde &

« CISPR 16-1-10f 2testA| 2atst= 2|AlH

« Automotive@t MIL-461 #Z0f £8tot= RBW A
+ 2.4 GHz, 5.8 GHz ISM Band Notch Filter LHZ&
SAl0 2709] CISPRCIEIE 5 7ts

FFT-based Time Domain Scan 7|5 7|&2 X|¢
E 24 l=|A_‘|‘

—a T

« Frequency Range
Inputl: 1Hz~8/26.5/44 GHz
Input2: 1 Hz ~ 1 GHz
+ DANL: -169 dBm (typ., with pre-selector and
LNA)
« 80 MHz Bandwidth FFT 9! Demodulation X[ | « 80 MHz CHHE S X|st= AA[ZH AT
« Trace points 2|AlH ZEQF B M= HAIZHFEN
Analyzer mode: 101 ~ 100,001 20dB K| BE7| 7|2 L&
EMI Analyzer mode: 101 ~ 200,001 12.1" XA 3213 Multi-view 2= X[
Receiver mode: Max. 10,000,000

|

CISPR 16-1-101| 2H&{5HA 2elsh= 2| At
CISPR} MIL-STD 7#A0f £2f5t= RBW X

FFT-based Time Domain Scan X|& (&4)

« Frequency Range:
10Hz/9kHz~1/3.6/7/26.5GHz

+ DANL:-165dBm (typ.:-168 dBm)

+ 1 MHz <f< 1 GHz with per-selector and
pre-amplifier (RBW 1 Hz)

+ Trace point
Analyzer mode: 101 ~ 32,001 points
EMI Analyzer mode: 101 ~ 200,001 points
Receiver mode: Max. 4,000,000 points

« Number of preselection filters: 16

=

2|AIH ZEQ B RS &= AAIZtHIF2M
s HAE AIRA HF

20dB ™A SE7| L4

16 782 Marker % 6 7H2| TraceX| &

E{x| 232

« Frequency Range: 10 Hz /9 kHz ~ 3.6 / 7 GHz

« Display Range: displayed noise floor up to
+30 dBm or +137 dBuv

« DANL: - 165 dBm (typ.: -168 dBm)

+ 1 MHz < f<1 GHz with per-selector and
pre-amplifier (RBW 1 Hz)

+ 1 dB compression of input mixer: +3 dBm

Udt M EMI A ek 7 /1S O™ HjA
CISPR} MIL-STD O|™ E|AE X[
FFT-based Time Domain Scan X|¥ (&)
YEXA DC HIEZ| 28 XY

TR MERY|oF HX| BET|IE SHORE T Its
2|A|tH BELF ST X1|3E| = MAIZHF 2N
XS HAE AIRA MH

« Detector: Max. peak , Min. peak, RMS, AV, « E{X| 232
Quasi-Peak, CISPR-AV, RMS-AV
« Frequency Range: 9 kHz ~3/6 GHz o ot AR EM| 720 W2t 7HE /RIS O] HIAE
+ DANL: -152 dBm (1 Hz), f<3 GHz . HEOH 2850 £8M
+ Display Range: DANL to 137 dBxV o JHEE HIE AL EE HE MHA QK| ES
+ Measurement Time: 100 ps ~ 100 s 20t EMI &H

+ EMI Measurement Bandwidth: 200 Hz, 9 kHz,
120 kHz, 1 MHz

« Detector: Peak, Quasi-Peak, AV, sample,
CISPR-AV, CISPR-RMS

HISHAlS Ol Metst HMS Qo AN 7t AHIEZ HM
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TS9975

(EMI Test System)

TS9982

(EMS Test System)

ABT Test System

(ETSI 301 489-)

TS8996

(RSE Test System)
TS8991
(OTA Test System)
_.I. '.

E

=T

it ]

=

=

14

bk

m
=
o
Ol
>
>

~

goz HE /UM HES 55

o
A#

« EMSQIZ AAHIOR HX7| LY SHE AIY

- Audio Break Through (ABT) HAE A|A”I2
ALY M2 Jtso M S S FHE

71710f Qotgie m S4 SEof chst Al X2

24 E4171719] Receiver Quality, BER, PER &

=5

TS9982 A|AEIO| HFLIZOIM HIAH, 2|2

EM7] 50| F7te0f 114

ETSIOA ®Fst 7|=H Aot B 7|8HETSI 301

489-1,-7,-17,-24 72 ABT E|AE X[

(ML)

FHSMUT7]9] At ARE|HA TS (Radiated
Spurious Emission) E| AE0]| AFZ

S 24M717] SHIAE It

ETSIOA HMM$ 7|2 Het BE 7|8 GSM,
CDMA, WCDMA, WLAN, WiMAX, LTE, 5G FR1 /
FR2 X| &

GSM, GPRS, EDGE, CDMA 1x, IxRTT, EvDO,
WCDMA, HSPA, HSPA+, TD- SCDMA, LTE,
Bluetooth, WLAN 802.11a/b/g/n, A-GPS,
A-Glonass S0l Ci$t OTAEHIAEE 2t E4
THOl| A £ X tst
« CTIAWi-Fi Alliance, CWG, PTCRB WiMAX
ForumOi| 2 OTAE|AE 48

A
TDOH

.

2tE FAH|| A Q7E = 9 kHz ~ 30 MHz (300
MHz) CH | M= EMI &F

2t FH M 7= = 9 kHz ~ 40 GHz tHE 2|
LA EMI EH

Lot 20l w2t X MotE EMIEHAE AJAE
SEXOIHAE Xt gl He|sh X7}

DMM(Dual Measurement Method)2 £t kAt
EMI =5 AlZt et

THEBt Al B WA Y HE 2 EUTO el7}
£2 U EOLEAE AT Y Ths

Lot ATERO|Z E|AE FH|2 E|AE AZI0]
02 B

MEXoZ ZYE 2| ZE X5 4y
SEXQIHAE FAH 3 He|oh &%
AHEZ BMT| HFLZAO[M HAH, M=
2rA7|, o) O|Ef S C =2to|H X[
CHot OIE{H|0|A S 0| 8310 EUTS| Bt
MIL / Automotive / Commercial #ZAIE

JhEsh Al BAS WA HER EUTO] 210}
52 HEE A 2R I

22t ATERO|2 EAE FH|2tElAE Al2t|
o2 %S

MEHoR XgE 2| L E XI5
S2H0I HAE Xt Halet 1%
Ceret QIE{H 0| A S 0| Z8H EUT Bt

0z
%

30 MHz ~ 200 GHz CHS O] HiA} ARE[HA BS
x|
1 O
Air Loss Calibration 380 2 ma|oh A| AH|
FEHQIHAE HA 2 Helsh =%
NEMOZ ZHYEl 2|XE s MY

vz

A
=

Al2o| 37HEARRE =4 EH(TRP, TRS/ TIS,
EIRP, EIS, co-existence, desense, intermediate
channel sensitivities) 2| &4

QHEIL} LIE O Z Al ZH0l| SoHE A|AH

=2 RFIEiO|E £F

s E™0 3D 24 21t

EMI 3 RSE EF A|[AH O = =5 7t

or



BBA300 (RF Amplifier)

-

BBL200 (RF Amplifier)

" '
i et

T

BBA150 (RF Amplifier)

ELEKTRA (EMC automatic test S/W)

i

Rohde & Schwarz Korea

Frequency Band

CDE: 380 MHz ~ 6.0 GHz
DE:1GHz ~ 6.0 GHz
Power Classes
CDE:15/25/50/180W
DE:15/25/50/180W

Frequency Band

A: 9 kHz ~ 225 MHz
Power Classes

A:3 kW, 5 kW, 10 kW

Frequency Band

A: 9 kHz ~ 250 MHz

BC: 80 MHz ~ 1.0 GHz

D: 690 MHz ~ 3.2 GHz

E:2.5GHz~6.0GHz

Power Classes
A:125/160/200/400/700/1,300/2,500 W
BC:70/125/160/250/500/1,000/1,250/
1,500/2,000 /3,000 W
D:30/60/110/200 /400 /800 W
E:15/30/60/100/200 /400 W

EMC £ X5t 2T E9|0f
CISPR, ISO, EN, FCC, MILE
+5 Y IHs HE MEY Jts
ESCI, ESPI, ESL, ESR, ESU, ESRP, ESW, FSV,
FSW E210|H X3

5G Radiated Spurious Emission &8 X|¢

EHAE

EMSHIAE A
DBt 2ty Rts et

Ei7|, AHA, OFEF 2T HAIZ| 9|K], Xt

HAE QM &2 HH FAZ|Q HIE 42|9
#Hat 2|

E3000] 93 M4 8iX] 3] Anko] Tl gt
R&S®EMC32 3! R&SCELEKTRA AT ES| 02}

S

r
I>
o
pl
(e
—
i
>
N
ik}
o
Hu

.

Modular 2HAlo 2 AF2X}7F Bt

rir

FIH4 e

1o

FE, Fk, 91N, A, 23 OFDM HE 2E X2

o, =22, 43y
MY Mol LT AL Class AE=2 30|
gt A2 Class AB2 Met 7ts

& RF SwitchE S3lf, 37t Port / Cable §10|
st 749] Input / Output Port A2 7ts

v

Modular 24|02 AHEX}I}
HE 7t

FNHEHS ERE & H2, Cascade HAO2
Amplifier 28 7t 7ts

LI & RF Switch& &3, =7t Port / Cable €10|
8t 749] Input / Output Port AtE 7ts

223t 1dB Compression Value X[

Liquid cooling@ 2 %t = &ot C|Xt2!

3

rir

I

1o
S

Modular 2HAlO 2 ALEXIt fSH= FIts #HE
=Y ts

XM EH2 URE & H2, Cascade YAO2
Amplifier 23 7t 7t

LHE RF SwitchE E3H, &7t Port / Cable §10|
ot 742 Input / Output Port AFE Jts

ZIt4 O & AmplifierS 288t 104, |
2 28 7ts
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)
U 4o
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DVI, HDMI, HD-SDI QIE{m[0| A 2| Ftui|2t X| @
S3t1/T|2 Z2(0jofo] oHIE QIS4 7|5

T maelg JPEG 00 |X| 2 7 9 BIT|@
sygolze L qEgoR g

OlE 222 PDFE|ZER XE Tt
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Mobile Network Testing Solutions

PR200 Portable Monitoring Receiver
+ Frequency Range: 8 kHz ~ 8 GHz

+ Real-time Bandwidth: Max. 40 MHz
« Scan Speed: 40 GHz/s

FPH handheld spectrum analyzer

« Freq.Range:5kHz~2/3/4/6/8/13.6/20/26.5/31 /44 GHz

« Supports spectrum (incl. gated trigger), spectrogram and optical
power measurements, triangulation, signal strength mapping

« EMF measurements with isotropic antenna

FSH handheld spectrum analyzer

« Frequency range: 9kHz~3.6/8/13.6 /20 GHz

« Supports spectrum (incl. gated trigger), spectrogram and optical
power measurements, demodulation of cellular technologies,
triangulation, signal strength mapping, VSWR analysis with
built-in bias tee, EMF measurements with isotropic antenna

TSMEG ultracompact network scanner

« Frequency range: 350 MHz ~ 6 GHz

« Frequency extention : 24 GHz ~ 30 GHz with TSME30DC

+ > 10 technologies (5G, LTE, LTE-M, NB-IOT, WCDMA, GSM)

+ Supports downconverter for mmWave range

+ Compact and lightweight, customized mechanical concept

TSMABB autonomous network scanner

« Frequency range: 350 MHz ~ 6 GHz

« Frequency extention : 24 GHz ~ 30 GHz with TSME30DC

+ > 10technologies (5G, LTE, LTE-M, NB-IOT, WCDMA, GSM)
+ Supports downconverter for mmWave range

+ Supporting additional scanner HW, Android based Unit

ROMES4 (Software)

+ Supports latest technologies, e.g. 5G, NB-loT and LTE-M

« Supports test smartphones, with on-device test capabilities

+ 5G NR, GSM, WCDMA, CDMA2000®, 1XEV-DO, WiMAX™, LTE,
NB-loT, Cat-M1 and TETRA

« Unique scanner features: ACD, DLAA, NB-loT

CableRider ZPH cable and antenna analyzer

+ Frequency Range: 5 kHz ~3 /4 GHz

« 1-port: DTF, RL, CL, VSWR and optical power measurements

« 2-ports: transmission measurement,spectrum and interference
analysis, signal strength mapping

+ Fast measurements - no calibration required

ZVH handheld cable and antenna analyzer

+ Frequency range: 100 kHz ~ 3.6 / 8 GHz

« Supports full two-port transmission and reflection measure-
ments, spectrum and spectrogram analysis

« Fast measurements - no calibration required

« Easy operation thanks to user configurable, automatic test

Clean the Spectrum Validate New Technology

Coverage, Device Network
Spectrum Interference .
Clearance hunting L G FETD
Technologies  Application KPI
[ (]
[ (]
[ (]
[ ] (]
[ ] ]
] ]
[ (]
[ (]



Ensure correct infrastructure deployment Optimize network quality during operation

Antenna OTA tests: signal &  Over-the-air tests: Mobile End user QoE .
. : : Quality
System spectrum analysis,  network analysis, network (perceived benchmarking
Verification field strength site acceptance quality application quality)
[
([
] [
([ [ (] ]
[ [ (] (]
[ (] (] (]
] [
] [

Rohde & Schwarz Korea 33



Mobile Network Scanner
R&S®TSMAGB & TSMEG

G |
. EEA AN A HO| HE|Z £2H K| . .
OlsStAraAter 27 2lo] LB ST A1 5G Beamforming Evaluation

Technology Tet;l::)r;)lggles SIB Decoding

GSM

WCDMA

CDMA2000°

1XEV-DO (Rel. 0/Rev. A/Rev. B)
WiMAX™IEEE802.16e
TD-LTE

LTE-FDD

NB-loT/Cat NB1

TETRA, TETRA DMO
TD-SCDMA

RF power scan

CW channel power RSSI scan
5G NR (FR1 & FR2)

, (FEET=301»
DATA Mapping X| & / 4 | ! e

Automatic Channel Detection (ACD)

|
oy
o

[ ]
L

-]
. " ,/ S S, e oil®
« GPS Receiver £ S0t X|FE Ecli 5 /AKX & AL % /s ' S |
i % ! ¥ o
XY £ 21 Mapping X o

. 2kg 0|2t 2o A ALO|=E Walk & Drive test 0ff 20 TE.

Internal PC X|& e L
+ PCUFES B2, Lhrs] Wi-Fi S S o5 Bix/ot Coverage Measurement

HASHH 2LIEE U HEEZ JHs (Windows, Android, i0S)

/
-~ < -~
HUES Afo| X2} Tt 2 \ NS ="

R&S®TSMEG R&S°TSMAGB R&S®ROMES4 R&S®ZCB2

Ultracompact network Autonomous network Universal software platform Shoulder bag for comfortable
scanner with R&S®°ROMES scanner for real-time, in-field data walk and drive tests

running on a laptop analysis
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X A 0= HEHE

R&S®RTP /RTO & 7HH X|E{ & = O| = M2 S XpM|5| B o~ USLICH X|E
% LOo|=E = (RJ/RN), HIO|E{ B4 (DDJ / DDN) & 7 J/PN) X|E{
Mt J|ep AgE HiA# HE (OBJJ / OBUN) O &9

ot Al SEE H|RSI0], Synthetic Eye Diagram &
420]l i3t BER Bathtub 34S HASH0] MEHA AAH
forg &~ UAELICh

=
i
o

sHEFAPARR SR AR Hm-m

T e e e T T T
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OSCILLOSCOPE
INNOVATION,

MEASUREMENT
CONFIDENCE.

WWW.ROHDE-SCHWARZ.COM/OSCILLOSCOPES

QAZATIO| FMO4 THQ BM

R&S®RTP / RTO = X|cf 4 JHo| & xol|A] w21 ut
M50, 4 ZI}4, SPAN, RBW 9 22 I}2t0|EE 74
Eoh Fot4 HH0|M ZHS 3t 0tAT [ E E2|HE HIB3t
E2A & 4 o, EMI, FIi4 34, 2fo|H IE 52
QBLICh.




36

Oscilloscope
Scope of the art

Rohde & Schwarze| XA 7[sH 22 Bh= Oscilloscope =

7|E YHIS0| MSotA| Rot= @+t o
£ 7=z YR S HSH =-ILIC

RTP

(High-end Performance Oscilloscope)

RTO6

(Performance Oscilloscope)

MXO04

(Next Generation Oscilloscope)

F=0] AH0t CHFO!

Bandwidth:4/6/8/13/16 GHz
Input Channels: 4 ch
Rise time: 108 /72 /54 /33 /27 ps
Sampling rate: 20 GSamples/s per channel
40 GSamples/son 2 ch
Memory Depth: 400 MSample on 1 ch
100 MSample per ch
Max. 3 GSample per ch
Acquisition rate: 750,000 waveforms/s
Input Sensitivity: 1 mV/div ~ 1 V/div
13.3” Capacitive Touch Screen & Multi Grids

Waveform Generator: 2 ch, 14 Bit, 500 MS/s, Max.

100 MHz

8-Bit Pattern Generator: Max. 40 Mbps, 40 Mbit
memory/ch

16 GHz Differential Pulse Source

Bandwidth: 600 MHz /1/2/3/4 /6 GHz
Input Channels: 4 ch
Rise time: 528 /319/188/ 135/ 104/ 77 ps
Sampling rate: 10 GSamples/s per channel
20 GSamples/son 2 ch
(4,6 GHz model)
Memory Depth: 800 MSample on 1 ch
200 MSample per ch
Max. 2 GSample on 2 ch
Acquisition rate: 1,000,000 waveforms/s
Input Sensitivity: 50 Q - 0.5 mV/div ~ 1 V/div
1 QM- 0.5 mV/div ~ 10 V/div
15.6” Capacitive Touch Screen & Multi Grids

Waveform Generator: 2 ch, 14 Bit, 500 MS/s, Max.

100 MHz

8-Bit Pattern Generator: Max. 40 Mbps, 40 Mbit
memory/ch

16 GHz Differential Pulse Source

Bandwidth: 200 /350 / 500 MHz, 1/ 1.5 GHz
Input Channels: 4 ch
Rise time: 1.75/ 1 ns, 700 / 350 / 234 ps
Sampling rate: Max. 5 GSamples/s (Interleaved)
2.5 GSamples/s per channel
Memory Depth: 400 MSample on 1 ch
Max. 800 MSample on 2 ch
Input Sensitivity: 50 Q - 0.5 mV/div ~ 1 V/div
1 MQ-0.5 mV/div~ 10 V/div
Timebase Accuracy: 0.2 ppm
Waveform Generator: 2ch, 16 Bit, 625 MS/s, Max.
100 MHz

#|cH 16 Bit Vertical Resolution X| ¢

Mz EME 9|3t Real-time De-embedding X1

G 750,000 wim/s9| =2 It |0 E £

JEet X[ / 20| = 2M 7| SXY

RT-ZVCOHS Mg Z2EHE Sot nFU HE MY =H
ZE2t0|oA B AE X2 (USB 3.2 Transmitter /
Receiver, PCl Express Gen 3, HDMI 1.4 /2.0 / 2.1, DDR4,
MultiGBase-T1/2.5/5/ 10G, MIPI C-PHY, 1 2| RTO6 7}
X|ot= HE20|AHA HAE)

Al2|e E41(USB 3.1 Gen2, PCl Express Gen 3 XIRTO6 7t
X|glot= TREZ HAE

16 ch, 400 MHz, 5 GSample/s MSO X| &l

R&SCFSW ATE M 2 M 7|9t AFSI0] 2|0 5 GHz 24
R&SCVSE S/Wet HEst0] HTHY RF AMS 24 Jts

Zone Trigger 7|5 A |2 E2| 7|5

AHER 2M3 9[oh Log AH Y YU Peak List 7|5
TDR/TDT £447t5

High Speed (8 Gbps, 16 Gbps) Al2|¥ THE E2|A

#|cH 16 Bit Vertical Resolution X| ¢

0.01 Hz ©| RBW XE0| 7t5¢Tt StERII0] 7[8te] FFT
51,000,000 wfm/sQ =2 Ity HHO|E £ &

AlZH S ZTh4 04| thst Zone Trigger 7|12 ™3

15.6 QK| E{X| A3 GI ADIE 0|57 7=

AE2to|AA B AE X|J (USB2.0,10/100/1G/
2.5GBase-T1, Ethernet(10/100/1G /2.5G /5G/
10GBase-T1), MIPI D-PHY, PCl Express 1.1 /2.0, eMMC,
DDR3)

A2 E41(12C / SPI/ UART /12S / Manchester / NRZ,
CAN(-FD) / LIN, FlexRay, MIL-STD-1553 / ARINC429 /
SpaceWire, 10BaseT / 100Base-TX / MDIO, MIPI RFFE,
D-PHY /M-PHY / Unipro, 100 / 1000Base-T1, USB3.1
Genl/USB2.0 /USB1.x,8b10b, PCle 1.x/2.x)

16 ch, 400 MHz, 5 GSample/s MSO X| &

Zone Trigger 7|5 A S| AE2| 7|5

LTE/LTE-AMIMO 8 &5 £ X|&

oS As M E 2fot 2| 6 GHzS 241 THY = X| &
AHEY BMS Qo Log AH|Y U Peak List 7|5

12 Bit ADC, %|CH 18 Bit Vertical Resolution X| &l
7|& 0| 22] 400 MSample

13.3 21X F& A Touch Screen

Segmented Memory 7|58 &% 1 GSample B2 2]
X

%2+4.500,000 wim/s 2| I} IHI0|E £
1/10,000 div E2|H 2IH &=

1ps E2[H X|H

60 dB O &2 A 7+ HA

Al2|d E41(12C/SPI,UART/RS-232, CAN/CAN-FD/
CAN-XL/LIN)

>45 KFFT/s O| & ATER 24 7|
ZIot+ SH 2M 7|5

16 ch, 400 MHz, Max. 5 GSample/s MSO X|

olr



RTA4000

(Advanced Oscilloscope

)

[ |
n
-]

RTM3000

(Midrange Oscilloscope)

RTB2000

(Bench Oscilloscope)

RTH

Rohde & Schwarz Korea

Bandwidth: 200 /350 / 500 MHz, 1 GHz
Input Channels: 4 ch
Rise time: 1.75/ 1 ns, 700 / 350 ps
Sampling rate: Max. 5 GSamples/s (Interleaved)

2.5 GSamples/s per channel
Memory Depth: 200 MSample (Interleaved)

100 MSample per ch
Segmented Memory / History(Standard): 1 GSmaple
Input Sensitivity: 50 Q - 0.5 mV/div ~ 1 V/div
1 MQ- 0.5 mV/div ~ 10 V/div

Timebase Accuracy: 0.5 ppm
Waveform Generator: 2 ch, 16 Bit, 625 MS/s, Max. 100 MHz
4-Bit Pattern Generator: Max 1 Mbps, 8,096 bit memory/ch

Bandwidth: 100 /200 / 350 / 500 MHz, 1 GHz
Input Channels: 2 chor4 ch
Rise time:3.5/1.75/1ns, 700 / 350 ps
Sampling rate: Max. 5 GSamples/s (Interleaved)

2.5 GSamples/s per channel
Memory Depth: 80 MSample (Interleaved)

40 MSample per ch
Segmented Memory / History(Opt.): 400 MGSmaple
Input Sensitivity: 50 Q - 0.5 mV/div ~ 1 V/div
1 MQ- 0.5 mV/div ~ 10 V/div

Timebase Accuracy: 0.5 ppm
Waveform Generator: 1 ch, 14 Bit, 250 MS/s, Max. 25 MHz
4-Bit Pattern Generator: Max 1 Mbps, 8,096 bit memory/ch

Bandwidth: 70 /100 /200 / 300 MHz

Input Channels: 2 chor4 ch

Risetime:5/3.5/1.75/1.16ns

Sampling rate: Max. 2.5 GSamples/s (Interleaved)
1.25 GSamples/s per channel

Memory Depth: Max. 20 MSample (Interleaved)

10 MSample per ch

Acquisition Rate: 50,000 wfm/s

Screen: 10.1” touch, 1280 x 800

Input Sensitivity: 1 MQ 0.5 mV/div ~ 10 V/div

Waveform Generator: 1 ch, 14 Bit, 250 MS/s, Max. 25 MHz

4-Bit Pattern Generator: Max 1 Mbps, 2,048 bit memory/ch

Bandwidth: 50 / 70 / 100 / 200 / 300 MHz

Input Channels: 2 ch

Sampling rate: Max. 2 GSamples/s (Interleaved)
Memory Depth: Max. 2 MSample (Interleaved)
Trigger Type: Edge, Pulse Width, Video, Pattern,
Timeout, 5-Digit Counter, Pattern Generator,
50KHz Function Generator, 3-Digit Digital
Voltmeter, FFT, Mask testing, Component tester

Frequency Range : 60 / 100 /200 / 350 / 500 MHz
Input Channels: 2 chor4 ch

Rise time: 5.83/3.5/1.75/ 1 ns, 700 ps

Dynamic Range: 80 dB ~ 120 dB

Sampling rate: Max. 5 GSamples/s

Memory Depth: Max. 500 KSample

Screen: 7” touch, 800 x 480

Interface: USB, Internet

Meas. Category: 600V CAT IV, 1000V CAT I

+ 10 Bit ADC X[, 10.1 21%| H& 4| Full Touch Screen
7|2 o|22] 40 MSample

Segmented Memory 7|s: 2|Ci 1 GSample tl22| X[
&% 64,000 wim/s | It& AH|0|E &5

#/CH 2,000,000 wfm/s X (Segment Mode A Al, Std.)
50 dB Ol&kef kg 7t HHA

Al2|Z £ (12C / SPI, UART / RS-232, CAN / LIN, 125,
MIL-STD-1553, ARINC429) CIZ2 Y & EB[HE Tts

HE| 7|5 (22 #AM7|, IH 5 THE Y| otA3
HAE, ot SE 24 CIXY HYA S) M3

[SH= i P 2 1-
0.5ppme &2 A2t ZSE ®3
16 ch, 400 MHz, Max. 5 GSample/s MSO X|&

10 Bit ADC X[#, 10.1 21| HFA! Full Touch Screen
7|2 o 22] 40 MSample

S S AIZH (10 X)

Segmented Memory 7|s: #tH 400 MSample H 22| X|#
£ 64,000 wim/s o Ity HH0|E £ &

£|cH 700,000 wfm/s X2 (Segment Mode AHE Al, Opt.)
50dB O] &9 AHd 7+ Hed

Al2[¥ E41(12C / SPI, UART / RS-232, CAN / LIN, 125,
MIL-STD-1553, ARINC429) C| 2 & E2|AHE Tts
FE| 7|5 (28 47|, ohy SV e Yl7| oA
EIAE It 8H M, CIXE MeA S) I3

16 ch, 400 MHz, Max. 5 GSample/s MSO X|&

10 Bit ADC X2, 10.1 21X] HH A Full Touch Screen
7|& H22] 40 MSample

i FE A ZF (10 X)

Segmented Memory 7|S: £/ 160 MSample H22| X|#
£250,000 wim/s 9| & AH0|E £

£/ 300,000 wim/s X2 (Segment Mode A& Al, Opt.)
Al2|g E41(12C / SPI, UART / RS-232 / RS-422 /
RS-485, CAN, LIN) E| 2 & E2[HE Jts

HE| 7|5 (23 47|, IHy S IiE YM7| oA
HAE, SOt SE 24, CIXE HYA S) M3

16 ch, 300 MHz, Max. 5 GSample/s MSO X|#

50/70/100/200/300 MHz, 2 A{d QA ZAT T
6.5” VGA CIAEE|0]|

Mask 7|€te| Pass/Fail test 7| s

s 5F A M 7S

HlolE M&S 2%t USB ZE X

Y HEEE Ethernet, USB X ¥

Al2[¥ E41(12C / SPI, UART / RS-232, CAN / LIN)
CI29 & E2AHY Tt

8 ch, 300 MHz, 1 GSample/s MSO X|#

791X HH A Full Touch-screen X &

774X EE| 7| 5(ATE, MSO, Z2EE 2417|, HE|

OJE|, CIO[Ef EH, AHWEY BMY| ROt IH2H 5)

« X5 50,000 wim/s o] THg YCI0|E £ &

+ 8 GByte micro SD 7t= 7|& L&

+ Web Browser Interface 7|2t9| 2|2 E HEE X[

« IP51 (4 /ST EHAE) S 25

« 4 A|ZHOl 4 HiEf2| ALE

« A2[¥ &A1 (12C / SPI, UART / RS-232, CAN, CAN-FD,
SENT) CIZY & EB|A™Y 7ts

« CAN/CAN-FD 1% 248 2|8t CAN-dbc X2

+ 8ch, 250 MHz, 1.25 GSample/s MSO X| &
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Meter & Counter

Rohde & Schwarz?| It¢| A= EfAF H|S 2t H

TEX|

HEEE XteLnt Eot 50 MHz 2HA IHel2 W

et w

I—I JIHE1E |I|'E OlE:IoI- E'BE HM:||-|E|'

LAN Interface 2 fofl Al o 5
DLIHY 7S HS

Trigger In / Output HYIE X

Fast Buffered modeZ £dif 2 éx -’%E X#
R&S HH| 3 Yt LaptopS St 7HHDE AL
Virtual Power Meter, Power Viewer Plus S/W X

Average, Peak, PAPR S CHt =5
Full Touch-Screen x|
£|ch 4 7H Sensor ¢ & £H
Ethernet, GPIB, USB £ 0|83t ZHEE
Average, Peak 59 Power £ £2M
0|5 S48 20|, EMC Application off &gt

+ Frequency Range: DC~ 110 GHz S8l Web Browser &
+ Measurement Range: -70 ~ +45 dBm
3 + Measurement Mode: ContAV, BurstAV, Timesolt,
i s Timegate, Trace, Pulse measurement
(E ~ il |+ Video Bandwidth: Max. 30 MHz
v v |, Interface: USB, LAN (* Model dependent)

+ Power Level Range: -70 ~ +54 dBm

+ Frequency Range: DC ~ 110 GHz

+ Dynamic Range: Max. 93 dB

+ Measurement Speed: 50,000 readings/s @ Fast
countinuous average mode

NRP (Power Sensor Seires) N

NRX (Power Meter)

38

R &S@ P ower S ensors Model Frequency range Measurement range Connector type
Three-path diode Power sensor (LAN)
NRP8S (N) 10 MHz ~ 8 GHz 100 pW ~ 200 mW (-70 dBm ~ +23 dBm) N (m)
NRP18S (N) 10 MHz ~ 18 GHz 100 pW ~ 200 mW (-70 dBm ~ +23 dBm) N (m)
NRP33S (N) 10 MHz ~ 33 GHz 100 pW ~ 200 mW (-70 dBm ~ +23 dBm) 3.50 mm (m)
NRP40S (N) 50 MHz ~ 40 GHz 100 pW ~ 200 mW (-70 dBm ~ +20 dBm) 2.92 mm (m)
I NRP50S (N) 50 MHz ~ 50 GHz 100 pW ~ 200 mW (-70 dBm ~ +20 dBm) 2.40 mm (m)
NRP67S (N) 50 MHz ~ 67 GHz 100 pW ~ 200 mW (-70 dBm ~ +20 dBm) 1.85mm (m)
NRP90S (N) 50 MHz ~ 90 GHz 100 pW ~ 200 mW (-70 dBm ~ +20 dBm) 1.35 mm (m) & 1.00 mm (m)
o l— e NRP18S-10 10 MHz ~ 18 GHz 1nW~2W (-60 dBm ~+33 dBm) N (m)
- NRP18S-20 10 MHz ~ 18 GHz 10 nW ~ 15 W (-50 dBm ~ +42 dBm) N (m)
NRP18S-25 10 MHz ~ 18 GHz 30 W ~ 30 W (-45 dBm ~ +45 dBm) N (m)
Thermal Power Senser (LAN)
NRP18T (N) DC~ 18 GHz 300 nW ~ 100 mW (-35 dBm ~ +20 dBm) N (m)
NRP33T (N) DC~33GHz 300 NW ~ 100 mW (-35 dBm ~ +20 dBm) 3.50 mm (m)
NRP40T (N) DC ~ 40 GHz 300 nW ~ 100 mW (-35 dBm ~ +20 dBm) 2.92 mm (m)
NRP50T (N) DC ~ 50 GHz 300 nW ~ 100 mW (-35 dBm ~ +20 dBm) 2.40 mm (m)
- NRP67T (N) DC~67GHz 300 nW ~ 100 mW (-35 dBm ~ +20 dBm) 1.85mm (m)
: J NRP9OT (N) DC ~ 90 GHz 300 W ~ 100 mW (-35 dBm ~ +20 dBm) 1.35mm (m)
~ - ( {b NRP110T DC~110GHz 300 nW ~ 100 mW (-35 dBm ~ +20 dBm) 1.00 mm (m)
= . .{ - Thermal Waveguide Power Sensor
:'--‘:‘p - ‘\hq NRP75TWG 50 GHz ~ 75 GHz 300 nW ~ 100 mW (-35 dBm ~ +20 dBm) WR15
o Y { ﬂ.{ NRP9OTWG 60 GHz ~ 90 GHz 300 nW ~ 100 mW (-35 dBm ~ +20 dBm) WR12
"“‘“‘«-_.\_kf NRP110TWG 75 kHz ~ 110 GHz 300 W ~ 100 mW (-35 dBm ~ +20 dBm) WR10
Average Power Sensor (LAN)
NRPG6A (N) 8 kHz ~ 6 GHz 100 pW ~ 200 mW (-70 dBm ~ +23 dBm) N (m)
NRP18A (N) 8 kHz ~ 18 GHz 100 pW ~ 200 mW (-70 dBm ~ +23 dBm) N (m)
Pulse Power Sensor
NRP18P 50 MHz ~ 18 GHz 1nW~100 mW (-60 dBm ~ +20 dBm) N (m)
NRP40P 50 MHz ~ 40 GHz 1nW~100 mW (-60 dBm ~ +20 dBm) 2.92 mm (m)
NRP50P 50 MHz ~ 50 GHz 1nW~100 mW (-60 dBm ~ +20 dBm) 2.40 mm (m)
Directional Power Sensor - NRT
NRT-Z14 25MHz ~1GHz 6 mW ~300 W (+8 dBm ~ +54 dBm) N (f) to N (f)
NRT-Z43 400 MHz ~ 4 GHz 0.7nW~75W (-1 dBm ~ +48 dBm) N (f) to N (f)
NRT-Z44 200 MHz ~ 4 GHz 3mW ~300 mW (+5 dBm ~ +54 dBm) N (f) to N (f)
Frequency Selective Sensor
NRQ6 50 MHz ~ 6 GHz -130dBm ~+20 dBm N (m)

OTA Power Sensor
NRPM-A90 / A90D

18 GHz ~ 90 GHz

25 pW ~ 12 uW (-76 dBm ~ -19 dBm)



Meter & Counter

hde & Schwarz® LCR Meter= LCiYSH 222
Jtsotn iR Mot WE £ 452 MaotH, 3+ 4
MAFEBH AN HEHOZ 28317|0f 0| AHAMQIL|C}

U ot
%0 00

LCX100 / 200 (LCR Meter)

+ Test Signal Frequency:
DC, 4 Hz~300/500kHz, 1 /10 MHz
« Test signal Voltage: 100 mvV ~ 10V

m + DC Bias Voltage: Max. 40 V (external)
« Source Impedance: 100 Q, 10 Q

¥ Tl + Measurement Range: 100 mQ ~ 100 MQ
E

+ Measurement Speed: 15 ms (Fast mode)
+ Basic Accuracy: 0.05 %

R&S®LCR Meter Test Fixtures

Options

LCX-Z1 test fixture for axial / radial lead type devices

Measurable Components

Frequency Range

DC Bias

LCX-Z2 Kelvin clip lead

Measurement Components
Frequency Range

DC Bias

LCX-Z3 Test Fixture for SMD components
Measurement Components
Frequency Range

DC Bias

LCX-Z4 Test tweezers for SMD components
Measurement components

Frequency Range

DC Bias

LCX-Z5 Transformer test cables

Measurement Components

Resistors, coils or capacitors with axial or radial connecting wires
DC~10MHz
0~40V

Resistors, coils or capacitors
DC ~ 100 kHz
0~40V

SMD resistors, coils or capacitors
DC ~ 10 MHz
0~40V

SMD resistors, Coils or capacitors
DC ~ 10 MHz

0~40V

Transformers, transmitters

Frequency Range DC ~ 100 kHz
DC Bias 0~40V
LCX-Z11 BNC extension
Frequency Range DC~1MHz
Length 1m

Rohde & Schwarz Korea

7|IREE 0|8t HHBE Sk
EF oz BA|

HolE 22 7|s XY

Dynamic Impedance 7| X|&
57 E{X| 232 XY

dago|l=

39
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Power Supply

R&S

Electrical specification
Number of output channels
Maximum output power

Maximum output power per channel

Output voltage per channel

Maximum output current per channel

Voltage ripple and noise
(20Hz to 20MHz)

Current ripple and noise
(20Hz to 20MHz)

Load recovery time

Programming/readback resolution
Voltage

Current

Readback accuracy (+(% of output + offset))

Voltage

Current

Special functions
Measurement functions
Protection functions

FuseLink function

Fuse delay

Remote sensing
Sink mode

Output delay
Trigger input/output

Arbitrary function

Analog/modulation interface
Data logging

Display and interface
Display

Rear panel connections

Remote control interfaces

General data
Dimensions (W x H x D)
Weight

Rack adapter

'E'
FEVEEN

Basic
NGE 102B/103B

2/3
66 /100 W
336 W

0~32V

3A

<1.5mV (RMS) (typ.)

<2 mA (RMS) (meas.)

<200 us (meas.)

10 mV
1mA

<0.1% +20 mV

<0.1%+5mA

voltage, current, power
OVP, OCP, OPP, OTP

e (CH1 :EasyArb)

3.5" QVGA

Standard: USB
Optional: LAN, WLAN

222 x 97 x 310 mm
4.9kg/5.0kg
R&S HZC95 option

I NGA101/102/141/142

12
40 W/80 W/40 W/80 W
40W

NGA101/102: 0 Vto 35V

NGA141/142: 0 V to 100 V

NGA101/102: 6 A
NGA141/142: 2 A

NGA101/102: < 0.5 mV (RMS)
NGA141/142: < 1.5 mV (RMS)

< 550 uA (RMS) (meas.)

NGA101/102: < 100 us (meas.)
NGA141/142: < 50 us (meas.)

1mVv

Programming: 1 mA
Readback: 0.1 mA

NGA101/102: 0.02 % + 5 mV
NGA141/142: 0.02 % + 10 mV

<0.03 % + 500 uA

voltage, current, power
OVP, OCP, OPP, OTP

o (R&S NGA102/142)

e (CH1 : EasyArb)

o (standard mode)

3.5" QVGA
8-pin connector block

Standard: USB, LAN
Optional: WLAN

222 x 97 x 448 mm
6.6 kg/7.0kg/7.3kg

R&S HZN96 option

.

Performance
HMP2020/2030

2/3
188 W

80 W, expect R&S HMP2020,

CH1: 160 W
0Vto32V

5A,

Except R&S HMP2020
CH1: 10 A

< 1.5 mV (RMS) (meas.)

<1 mA (meas.)

<1ms (meas.)

1mVv

:0.1 mA
CH: 0.2 mA);
;1 mA

VA
NN
>>>

<0.05% +5mV

<0.1%+2mA

voltage, current
OVP, OCP, OTP

e (EasyArb)

240 x 64 pixel LCD

4-pin connector block
Per channel

Standard: USB, LAN

Optional: IEEE-488 (GPIB), RS-232

285 x 93 x 405 mm
7.8 kg /8.0 kg
R&S HZ42 option

YT I

HMP4030/4040

3/4
384 W
160 W

0Vto32V

10A

<1.5mV (RMS) (m

<1 mA (meas.)

<1ms (meas.)

1mVv

<1A: 0.2mA;
2 1A: TmA

<0.05% + 5mV

<0.1% + 2mA

voltage, current
OVP, OCP, OTF

o (EasyArb)

240 x 128 pixel LCI

8-pin connector
per 2 channel

Standard: USB, LA
Optional: IEEE-488

285 x 136 x 405 mr
12.4 kg /112.8 kg

R&S HZP91 option



eas.)

ck

N

(GPIB), RS-232

2/4
400 W/800 W
20 OW

0Vto 32V (32V channel);
0V to 64 V (64 V channel)

20 A (32 V channel);
10 A (64 V channel)

<3mV (RMS)

< 3.5 mA (RMS) (meas.)

<400 us (meas.)

1mv
0.5 mA

<0.05 % + 5 mV (32 V channel);
<0.05 % + 10 mV (64 V channel)

<0.1 % + 20 mA (32 V channel);
<0.1 % + 10 mA (64 V channel)

OVP, OCP, OPP, OTP

olo
® (QuickArb)
ol—

o (standard mode)

TFT 5” 800 x 480 pixel WVGA touch

8-pin connector block per 2 channels

Standard: USB, LAN;
Optional: WLAN, IEEE-488 (GPIB)

362 x 100 x 451 mm

7.5kg /8.0 kg
R&S ZZA-GE23 option

Rohde & Schwarz Korea

Specialty
NGL201/202

12
60 W/120 W
60 W

0OVto20V

<6 V output voltage: 6 A
> 6 V output voltage: 3 A

<500 uV (RMS)

<1 mA (RMS) (meas.)

< 30 us (meas.)

1mV/10uVv
0.1 mA /10 uA

<0.02% +2mV

<0.05 % + 250 uA

12
60 W/120 W
60 W

0Vto20V

<6 V output voltage: 6 A
> 6 V output voltage: 3 A

<500 uV (RMS)

<1 mA (RMS) (meas.)

< 30 us (meas.)

1mV/5uv
0.1 mA/10 nA

<0.02 % + 500 uVv

<0.05% + 15 uA

voltage, current, power, energy

OVP, OCP, OPP, OTP

o (R&S NGL202)

o (R&S NGL202)
olo

® (QuickArb)

e (standard mode)

TFT 5” 800 x 480 pixel WVGA touch
8-pin connector block per channels

Standard: USB, LAN;
Optional: WLAN, IEEE-488 (GPIB)

222 x 97 x 436 mm
7.1kg/7.3kg
R&S HZN96 option

OVP, OCP, OPP, OTP

o (R&S NGM202)

o (R&S NGM202)
olo

® (QuickArb)

o (standard and fast mode)

TFT 5" 800 x 480 pixel WVGA touch
8-pin connector block per channels

Standard: USB, LAN;
Optional: WLAN, IEEE-488 (GPIB)

222 x 97 x 436 mm
7.2kg /7.4 kg

R&S HZN96 option

60 W
60 W

R&S NGU201: 0 Vto 20 V
R&S NGU401: -20 Vto 20 V
<6 V output voltage: 8 A

> 6 V output voltage: 3 A
<500 uV (RMS)

< 1 mA (RMS) (meas.)

< 30 us (meas.)

50uV/1uVv
100 nA /100 pA

<0.02 % + 500 uV

<0.025 % + 15 nA

OVP, OCP, OPP, OTP

olo

® (QuickArb)

R&S NGU401: modulation interface

o (standard and fast mode)

TFT 5” 800 x 480 pixel WVGA touch

8-pin connector block

Standard: USB, LAN;
Optional: IEEE-488 (GPIB)

222 x 97 x 436 mm

71kg

R&S HZN96 option

M
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Broadcasting Transmitter

Just Install & Go

UHD / DTV ' 44| £417]

R&S®THU9

«  FOfa: UHF 470 MHz ~ 862 MHz

o E16KW~36KW

«  TE:38400VAC
HZFEFAL - A LHA (114]1+)\|9|7|)

-
\J
=

T o

4

Y J®

o HMHEEE AU42%
1A H|0f: RJ-45 (Ethernet, SNMP), Parallel interface

kg

UHD / DTV St Al £A17)

R&S®TMU9

« I UHF 470 MHz ~ 862 MHz
« =H:600W~28kwW

o M 34400VAC

o HZIEAL DAL (U I FAF LA Z2HH)
. dEE2:38%
o A H0: RJ-45 (Ethernet, SNMP), Parallel interface

RF Ef! S4|7] / HE2]

R&S®TLU9

. FIH: 470 MHz ~ 790 MHz

. E5W~200W

. F2100~240V (50 ~ 60 Hz), That
2 T B T 2

o HMHEE:25%

—

r

, LAN (2 port), SNMP, Parallel
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Service / Calibration
Application Support

Services & Calibration
For Your Instrument
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2 Gold level 2
De2lots 0

LTS,

Sofsin, 2OjAHE XD
A&Hoz Qxstm YUaLIC
Q)

LT,
o222 7|7|of| Z Rt ot ME[A S M

2l0t= 0| & 2|1 &2l
L

E=IE PR

-

-
o

—

LAB SERVICE: CALIBRATION & REPAIR

Manufacturer Calibration (MZAF 23
. SO 9001 : 2015

Accredited Calibration (KOLAS u’H)
. ISO/IEC 17025 : 2017

Standard Price Repair (2 £2|)
+  Predefined price

Time & Material Repair (&H| £2)
. A EEg&CIAY|

Option Upgrade
«  H/W,S/Wupgrade

Spare Part Sales
«  Spare partZ N3 7ts¢tt £ Ttof

+  Allcoverage
«  1lyearservice warranty

ON-SITE SERVICE

On-site Repair
«  Limited on-site service: 7ot 2| L X[

On-site Option Upgrade
«  Limited option: 7t=%t He| L X|&

On-site Calibration
o MEALRY, 2T A

CONTRACT & AGREEMENT

Service Option
o Al EHof cist MH|A S (WE /AW / CW) XS (Repair & Calibration Contract)

Comprehensive Service Contract
«  Product warranty £ 7| & Contract 3= <, AMH|AE S3t Repair Contract (R1, R2 ...) XS
«  Repair & Calibration Contract (RC1, RC2 ...)

Service Level Agreement

«  FEE(VI2/ 15/ Z2|0]Q) ArEetE MH[A HS
. HWER/QEERISS S ChH2EMY A}

«  SXE$ MH[AS Stk A|ARQ] oHH Y StE
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ROHDE&SCHWARZ

Erl+Ht2=32|o}
=H0|X| : www.rohde-schwarz.com/kr
=27 blog.naver.com/rohdeschwarzkorea

ME MRA

MNEA BT HFZ 609, HAEIR 55 (=81&) 206108
CHE T2} 02-3485-1900

0 29J : sales. korea@rohde-schwarz.com

0] K| MIE|
ZAET FON MES HEVIF12 17, AR FME 3015 (84t2]) 239171
CHE 2} 054-474-1950

CHE X2 MIE]
CHREIAl RAIT BHA{2 o, CIZELS] 4018 (2HAIS) 234068
CHE M3t 042-825-1966

B XA HE
7|2 8oIA 718 MHZ201#12 14, 218
CHEE T2} : 02-3485-1900

NS K AMAME 7402 (sMS) 17111

MH|A MIE{

MEAN BT HAFE 609, HAEY 55 (=91&) 206108
CHE 2} 02-3485-1900

MHIA 29| : service. korea@rohde-schwarz.com
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