®
R&S RTM3000 » 100 MHz & 1 GHz
,%5& %E > 10 frissst#se (ADC)

» 80 Msample *REZ1Z%

"__"j] %Eﬁj}( » 101" HARAMREF

7 S ESRE TR
&) ROHDE&SCHWARZ RTM3004 - Oscilloscope - § GSals - 10-bit ADC

| | |
\VAVAVAVAVAVAVAVAVAVAVAN AN l'lm“m&ﬂ'l\m
mm*u.i D AR

ﬁammnmu AL \M:%'\FM\W Nﬁr
__mg 1

Span:998KHz | RBW:4%92Hz |\W:T69ms

2A

F 6 | 1
2.30000 A MR
f66 004 Wz 480520 mA 418,262
243,761 Hz 126.990 mA 376.348 mA  1.14000 A -
A 312.763 mA 300.000 mA
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40
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R&S®RTM3000 # & 10 {ir ADC. 10 FEMIEMEREM 101" MEREREURERA THESESKER
R RRLED, ERAFEEAEE IR,

X REREERRNPHREDFER (1280 BE x 800 # BETESHKERKRLED, MBS ESHERRNBERT

%) BRITRANESAMBEESRE (10.1"), BERKM RHUINGEZSTEAENEE.

%’ EFH—#., AEMEFEERJREN T é‘étﬂ?ki F T

B FERERMNRRRBNERE. R&S®RTM3000 H A AREMN A NN E— N TIERE. EFE

BOWM. SN, BREAEELERUEREFTEERER

5t5 8 (B L as ALt 10 AR RBTLENEE 17 BNERERTHIES . ERMNENKEEX

BERST 4. BEESEBEWNEE, E2HNESHE SNTHBREER. BTNRESHHIBKAELENEF

. g, mmH R&S°RTM3000 pMNi&tkEWE| 1, HEREE
ERERPEN,

MEFMEBEYER. WS BELLNTFHERELTILT

40 Msample, %’Ex,/\T%_tT FERE DA 80 l\/lsample

THKEKNESFY, #mFEREFEMD L

FESEREXELLBENEFTRE. FHRMUFHREE., EX—KBINRELLY, FESHERAXTRBEEERSRETHLR., AIBNTFH

EXEFAEAOKEITL, WRFESHELR™ M RRARA.

/ & ROHDE&SCHWARZ RTM3004 - Oscilloscope 5 GSals - 10-bit ADC

£

) 50 ps/ Run Horizontal - Trigger

2.5 GSafs 0s Sample

RMS-Cyc: 88.48 mV T:99.99 ps f:10.00 kHz Vpp: 25430 mV
N m¥pp
HighZ 10kHz

s Pattern Generator Ext. Tnggev In
Probe Comp. PO P1 P2 P3 1Mo
i Adddd 1‘») P . l T
4 N eeeccoo




KR

12 58 50 PLIR R iR 28

TR AR IBIE
W (MHz)

BRARFEE
(Gsample/s)

BRAFHERE
(Msample)

RERBE (ppm)
FEHA (ADC)
BRBAREE

2R
RHIREK

MSO

T (1)

FESHRLTRLER
SR AT

R&S°RTC1000

2

50, 70, 100, 200, 300
FN@iEAh 1 Gsample/s,

AR TH 2 Gsample/s

FM@IEH 1 Msample,
THERXTH 2 Msample

50

8

1 mV/div
6.5"

640 % x 480 &%
10000 waveforms/s

8 B,
1 Gsample/s

I°’C, SPI, UART/RS-232/
RS—422/RS—485, CAN,
LIN

1 ARAER.
4 NFBEIL AR

+, = %, /,
FFT (128 kpoints)

FFT

R&S°RTB2000

2/4

70, 100, 200, 300
SN@EEA 1.25 Gsample/s,
ZHERTH 2.5 Gsample/s
FNEiEAR 10 Msample,
LA T A 20 Msample;
160 Msample (&) 9E&
ik

2.5

10

1 mV/div

10" BANAEERE,

1280 % x 800 &=
TERE D R FEEN T A
300000 waveforms/s

16 MBIE,

2.5 Gsample/s

[2C, SPI, UART/RS-232/
RS-422/RS—485, CAN, LIN

1T MERRE R ERR,
4 FRDBR AR

+, - *, /,
FFT (128 kpoints)

FFT

R&S®RTM3000

2/4

100, 200, 350, 500, 1000
HNBEH 2.5 Gsample/s,
FHEATH 5 Gsample/s
g @iEAs 40 Msample,
AR T8 80 Msample;
400 Msample (i) 2B
171

2.5

10

500 pV/div

10" A MRS,

1280 % x 800 &=
ERFEDBRFERER T IA
2000000 waveforms/s

16 MBI,

5 Gsample/s

I°C, SPI, UART/RS—232/
RS—422/RS—-485, CAN,
LIN, &4 (12S/LJ/RJ/TDM)
. ARINC, MIL

1 MERRERERR,

4 (IRDEVK AR

+, =, %, /,

FFT (128 kpoints),

21 BRI

#REC

B AT

R&S°RTA4000

4

200, 350, 500, 1000
SNBEA 2.5 Gsample/s,
LB T A 5 Gsample/s
SN @iEs 100 Msample,
RLABRA T A 200 Msample;
1 Gsample (#rE2) 4>EXRTF#

0.5

10

500 pV/div

10" AR,

1280 % x 800 &=
TERE D BRFEEN T A
2000000 waveforms/s
16 MBE,

5 Gsample/s

I2C, SPI, UART/RS—232/
RS—422/RS—485, CAN,
LIN, &4 (12S), ARINC,
MIL

T MERRERERR,

4 [IFEVR R

+, - x, /.

FFT (128 kpoints),

21 =R

FREC

S AT

Rohde & Schwarz R&S°RTM3000 7rigas 3



EEENTXESLIVMESAT

10 4z ADC.
500 uV,/div.

10 LT E 53 P
R&S®RTM3000 £ M T SR RIRITHEH L 10 AiEE
Hiar, Sfhi 8 K REALL, RERERT 4 4.

DIERMES, KB, #MERELSAEEMBERT I8
BBOESHET. LLMENSFREFENFEY, EHEX

ikt FERMNVUEFXRREFBMIMNHNBE. HF
wWNENERED, DPPRLAST 8 fiL.

BOPETHR

FESHERIEITH 10 ESHEIREERRR
REE

500 pV/div. £MEHFEIRES

R&S®RTM3000 srik 8 A A E 500 uV/div i H & R &
K. Z5mEes A AR EASEE §9% B 5 R T
B THAEOKTHMARSE. BIEE 500 pv/div £y
T, R&S®RTM3000 it th e A BN N EFTEA RS

ESHXERHER. ZHBHRTSNERE.
RELMTAESHERERRTIERNERR

EQR&WWMmm)T&%ﬁﬁﬁ@ﬁﬁﬁﬂ%ﬁ%ﬁ&%
tar, AEAERREEDPHRMNBER T HESBENE

10 fispikisszs. REBUMSSHET

R&S®RTM3000
> 10 fufEE K

25
> 8 fIEHDHR

2R 1V ESHSNTHE



https://www.rohde-schwarz.com/rtm3kv1

80 Msample.
5 Gsample.
400 Msample.
40 Msample (#5EZ) , 80 Msample (3Z4R#E)

R&S°RTM3000 IREBRHFRENFHRE. SMBRE
HFHEREILE 40 Msample, ERXAEN THFERETL
80 Msample, XRRIXFEHF/HN/N\FE., ©TNESRER
THREKNXERS, WERXRSEFEANMIER. Hla
SR ERNRAES

WIS AT BT B AR AR EZ (S5 400 Msample SRS ER T2 S, #ERIZE
FRBm—xT=

Bus Table: B1 (I2C: Clock SCL = C1, Data SDA = C2)

1 -600.000ns Write

18699

15y W

it RE R RRAN R T g rikarry 8 2 40 £5
A4 400 Msample 7%, SHARBRKHENES, ERAXFRFEERL

R&S®RTM3000

2R =R

o skl e Bk

S Ex7Efi&: 400 Msample,
R&S°RTM-K15  EHTwHREE. DBREFHIIR, €%
*ﬁiﬁ?kﬂﬁEWE’ﬂ*Dﬁﬂ Ban, STRIEILF LS R E
KEBEEROMINES (Bl 1°C F1 SPI) . BFHEK
FEM 10 ksample & 80 Msample <%, At 400 Msample
NEEREERGIRMANFA,. Brahblicx 34000 4
EENER.

P 2T EE

EREREXT. TNIAA 400 Msample & A 23 B FMERE
REFFERERTEF o4, T@REERNIE. RENEF
FFT EngedtiTit—5 0.

IR RIS ERAEE
1ﬁﬁﬂ?"’1‘iiﬁ’h—/&%§ JUEFHRNESHENERS
. WENARERKAMANE, LLMEDITHITHIL

E‘JL R&S®RTM3000 7RiE s8R X Z1L b Gsample/s, F
iR E =1L 80 Msample, ZERIZE™&FEEGR L., ©TU
BRERKFIGESEEMAT.

B irmrehs k4 BT

400

Rohde & Schwarz R&S°RTM3000 7rigk# 5
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XFHFHEREN 101" SR EBRET

{EF R&S®SmartGrid K2 #
BE XK ER

 JEREENE R

1V IIAR AN X
 EFFE M EFROEZIE

REHEEETE
VEERERSIT IR

VB TR E I8

B ML BB E TR

é?ROHDE&SCHWAnz

N @

Undo Delete

10 FyRIE 5 Eh

15¢

RMS-Cyc: 88.48 mV

FFT

b & T

Annotation Demo

T:99.99 s

RTM3004 -

tr:29.80 ps > %

f: 10.00 kHz

Oscilloscope - 5 GSa/s - 10-bit AD(

Auto
2.5 GSafs

£ :29.92 ps

Vpp: 254.30 mV
an,  250myp

& ow =

— 8 = A

SRR MBE L ERE (Fik 50 Mbit/s)

1 QN s O A
RO R I B R R R

VR ERUETE XU R 4 f{ESHhE

Probe Comp.

- e

1

High-Z

Pattern Generator Gen Ext. Trigger In
PO P1 P2 P3 ) : Demo
fd44 ) i 2
: 1M
s <300V RMS
<400V pk




WE

SHFBRIEN 10.1" BAREREMBER
| PRI T BRI

| BAYER. 1280 1% x 800 %

12 $KEREL, TRTEELNESES

—RICRE
BRI AR RE A

Horizontal Trigger
Position

Action

Vertical

- MeanCyc: -2.37 mV-
1

\ m i Analysis

oL Vpe-129.64mY

ERXEBESIL (MSO)

116 MM InE g E

1 XA VR T R AN B F AR 0
TEIE 247 A K B () A S M 4

1 T FR B FHR

ERBERENEGETTEEE

POENE . —RNELER
 MEFEAERE R HRIESHEER
MELER

<400V pk

500
<5VRMS

BiRERLEO

1 Bt MR SLIF

| RETRRIEONTESHRRX
w3k

1 30 R AL

Rohde & Schwarz R&S°RTM3000 7rigk#as 7



Auto
100 MSa/s

Auto 20ps/ Compl
417 Wsal’

Es ]

R&S®RTM3000 7RiE#E MR E HiL b Gsample/s, BHERES
15 80 Msample, 7TEREE~HPEEN L., KEMHIHKEILE 64000
waveforms/s M £, BWRMBEEWLY, B EHHRESHE.
RERT T RO AT IRERIGER . FlanthEME. Rk, FFT. %
BE. RiMEZNE (BRESKITNE) .

B S

% F R&S°RTM—B1 ¥4, R&S®RTM3000 T #4k H EH 16 MKk
FBE, REENMESFESTHRE. ZorKRERNERTDTHRA
RIEITHRAABTFES. flo, TUEAXRNERTERREREL
Ffari NGt Z B AYFER .

i 53 AT L

1°C. SPI 1 CAN/LIN ZF 3% £ £ A 8 BX [6) 4 % b 1% 0 42 %015
£. RAS°RTM3000 HE L IREEM. =T X & 174 QA TR E LA AR
RABEG, BATNEERMEBREMDITRXEETEIE. EohEet
KL, BMEREMERK, SUYREARGRENRSMRBHEREE, X
XTHKZEERRTRLESFTAET.

B FNEE R A 4 28

£ R&S°RTM—-B6 FERMBELA4+EBNHEETHERS
ik 50 Mbit/s, EATFHRBERBHALBX. BT ERNMNIEZRE. &
/oM . SREE MR E RSN, WARABRTETHEEREEUE 4
AESHE, KEMBEEE L CSV XHEASAN. WM RE
BEFRFEH, BRTMNAERRESHARRE, WRELEESER
M, IRETEXE, tbgn 1°C. SPI. UART X% CAN/LIN,



Total:
Elapsed :

16 my.

128V

179 Msafs

Auto
19.8 MSafs

BFHEER
R&S®RTM3000 Z 4 i@is H g H = s E%& (DVM) FARHRE
TRIELHNE, NEMEESE DC. AC+ DC (RMS) F AC (RMS),

SRS HTERN

BN, XBRESEINEFMERESZEMNEEER, R
BETEE, AT OHERMMESERE, BIEACE R&S°RTM3000 #
FFT T8, R&S°RTM3000 7rifisr R B3R AM FFT TheE, T HrRiKis
128 kpoints W55 . Htb TREBETNENMHBANRE.

RRH R
BRVWXEHTREETHEFSECENTHREZLEN, BIR
EREHR/ FERITENEITRE, THENRENRENRZEN.
FEREHEFSRENERHER., SEREEAN, WERF
1k, R&S®RTM3000 #y AUX-OUT & #ZaH 7 R RAR B A I A B —
REKRRIH B RkoR R ] A TR B8R B TP RYIRTE.

me s EFEES

R&S°RTM—K15 552 f145 R FF ik A ol B 7R EE M 40 Msample 12
FHZE 400 Msample, o] EARERTIER (FIanihil BEMZIEE
E) RN RHSFTERENEE. BRJLET UL EHIE BT
e =2

Rohde & Schwarz R&S°RTM3000 7rigk#s 9
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SRR s 8T (RYE )

{5 P 7R i 2R A1 T 46K B30 1z 53 47

R3S°RTM—K36 S mg Rz o34 (GRAFE) 1 o] DURAR IR
TR T RAmE ST, ETNNESMETRE
MR, BELREBRSRMNARER. EXETUNE
7T 5% B R B9 T Y R BE 0 R A0 BB R R B

SR R TR A AR R SR N BIRE R R 10 Hz
E 25 MHz HmES. BENEES NN THENRE
MEMESSEEESZE, TEREFESNNHETRE
I I AIARAL,

R&S°RTM—K36 STEMARN 5347 GE4FE) EERTIUNE SF B FIgERREmLE, SETRIERSSFIMAEHE

4 » Q . B &

Undo RunfStop Zoom FFT Mask
4 Start: 100 Hz Stop: 4.97 MHz

Reference  Annotation Demo

Points: 500 Pts/

4 BodePlot
Marker Frequency

1 6,92 kHz 0.02 dB

2.11 MHz
AC
11

52,71 dB
AC
11

4[1-2)

8.5 mvf 8.3 mvf

10

P T o,

> O Q ?

Input  Output Run

Repeat  Reset Setup  Help Exit

13 a8/ 35+ 0.2 v/




ARTENSIEPHEL ERESHIRER BT, LUmHIE g
BRI
4 » Q b B

Undo  Run/Stop T Mask jon  Demo
Points: 200 Pts/ Amplitude Profile

4 Star:100H: Stop: 49 MHz

Index  Frequengy Amplitude
1 100Hz 500my

2 1kHz 100 my

Bode Plot

Amplitude
; 3 100 kHz 15V Profile

Amplitude Points

Configuration
Min: 10 mV Load
HighZ

Points per Decade
200Pts

Maximum Phase

1 0.04¢
2 21 5240 g
A1) 21 5236 ¢

93myy 4

N 82mi/ | pushtosetect

4 Start:100H: Stop: 5 MHz © Ampl. Profile

4 BodePlot
Marker
T
52448
52368

i
82miy

oY >

Undo Run/Stop Zoom FFT Mask
& Start: 100 Hz Stop: 4.97 MHz
4 BodePlot

Bode Plot: Input = C1, Output = C2

tatior
Points: 500 Pts/

917 RETLH
918 .82kHz
919 85kHz
920 . 89kHz
921 .92kHz
922 L85kHz2
923 .98kHz
924 7.01kHz
925 7.05kHz
926 08kHz
927 7.11kHz
928 S A4kHz
929 7.18kHz
930 L21kHz
931 L24kHz

100mVpp
100mVpp
100mvpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp
100mVpp

@

2
A1) 3 Wt Oupt R Repeat Reset

¥ 72 X
san Hp o

85my E 13 a8/ 35 0.2v/

S

FriEF0zhEe

IEEECE

AR RER R&SRTM—K36 MM 24T CRAFE) &
itk EarpiE R B Y. ERTEFTEEAL S BIR
MBI AR, IZEHE B THHENRENRERE, &
HHMTIRSERE (SNR), REZTEX 16 MFi,

e S EARIC TR

RPRTNEFE+EERER, NREMBEDESEN D H
K, TRBEBTEEEZTRE 500 MIER, BRTME
BEEEPLTL EERCERERBANE. BT ERIRCH
HE LR, AREFBRME, B—MRCREAHO0AB, 5
—MMRCIRE N -180° 8. AT INEMFER AL

N}
=,

AMER

s, ARATNERETEELER. WEERFEEEED
MESNHERER, BEHFER. BENEE, WATELER
MM, WhTUEERRNBRTERET. TRKF
BHEMN/SREERRERFE USB w&MNAENRE.

FERERLAS

5T A9 4 15 TR BE e R S B R AP B LR M B E TR KF2E £ B
RTRBERTREMNRL, XREANV, 7V, K BEIE
EE-LENHFRT2EER. IEHESHEESETHRS
AR EEM/ NN RENTRRES. BWERRERE
R&S®RT—ZP1X38 MHz %% 1.1 LRIEL, XLEIRLFEH
TRARMERS FiZMEHKE SNR,

R&S®RT—ZP1X 38 MHz &3 1.1 &

Rohde & Schwarz R&S®°RTM3000 7rigzs 11



\]
%

-
:

B R v R 3R AR 2 ik

SUEREFE 06, BREERFESHT
BRVET, SfSESHRBUNETHLEXER, ttuk
iF MOSFET # R.,,,» R&S®RTM3000 7Rif st E & H G H
ADC p#%, ReUBEEDHRRAZE 1046, UETLE
EENESHTESIN, FETNE., REERIE Ry,
i, IXFEFRRARRE TN ERFEREEAIRE,

. BEGTTR/ANRSHEE RS BRIRN 2 BRI RS
i TR«

\E/

K

12

ERTHRENENTEBHRL>~RRT
REFENECENBEAREMBERRLZRRENEMNX
B, FESHAXEETENRLTRRY, ERTARN
BRNENA, EASEEM A B KA M pV E KV,




BERNEThEE, ER T REFISIERE
DT TR ZFFAE R BRS8N TR IE R
. R&S°RTM—K31 8RS F BT oA RITA. &2

E R BRI REBRS
RERTRE, DIBEMMTERFMBNKIRE. ZRE
FIEX T HANgEMEE. o U{ER R&S®Oscilloscope

Report Creator £ ke (JEFESHER XN EEHT
) . BUTMNHERENIEREFBEXREHRK, F120R
A sEER, wREmEERA pdf,

EHESMRAERTIE. RETEX (SOA). HIHESHREN
RARRIRFE BN

TES IR B 37 PRl

AR RBIROM R, HI0RE T E B9 K B RER B R
. BERBURTR M., R&SRTM—K31 i 4] X 5 i 2 I
MTFrAE#ARE. EN61000-3-2A %%, B%K. CHE D
2. MIL-STD—1399 ) & RTCA DO-160,

R&S°RTM—K31 E{FayiMEThAE

g = Ih e

EN61000-3—-2 A %, B 2. C 2. D 4
MIL-STD-1399

RTCA DO-160

SRARR

RRE

ThiE

B

i

AR
RETHR (SOA HiR5EE)
/%

TSR

B K

HHBOR

BRSO R

50t 4T

v

BB TR IR

WA

BB REE AR

IR R

it

VYY VYVYY YYYYVYYYVYY

Power Analysis

Power Path Tools

Switching

Input Qutput

Quality

kWh
(O[0[123

HEE—
Current harmonics analysis measures the amplitude of frequency components that can be injected back into the AC lines. Therefore, FFT

analysis with flat top window is performed. Current harmonics analysis also performs pre-compliance testing according to standards EN
610003-2A /B/C/D.

Consumption

A

Inrush Current

= Connedt the positive (+] signal socket of the differential voltage probe to the line of the ACinput.

= Connect the negative {-) signal socket of the differential voltage probe to the neutral of the AC input. Make sure that you use a common
ground.

= Connect the current probe in flow direction of the current to the line of the AC input.

ELATWFETERREB T
st

Rohde & Schwarz R&S®°RTM3000 7rifss 13



BRI 5347 -
KEX

S .

IE{EFRIC -

BREFRAER DT

FEMBHENER, XBEREANEMMEES B
BEM. R&ASCRTM—K37 i3> 4 A5k Bk 14 o) PRoE &4k
LEKIER. SHEAN—#, TRRBEFENEESKF
BROOAERMNPERREFSHY. TR EEFANY
MERE. mTERNEENRTHRRERTSHI . &
BRI A PIEERL.

FITIRME: SitgF0B+is 2 g4 < BX
SREFRENRERRTIUED . BF . RIS HED
Mz ENEERE, RLBRARTIFRAEEME. BE. 5
EMBPIERRLRE, HFETUREIRFINESE, NE
BOTATOMEEILRKHAOHE, NiEHREESH
REDHT.

Start: 10 MHz Stop: 20 MHz Center: 15 MHz

100my "

14

Gl 20 dBm/ M

B 7€ B F0 578 2 18] B9

S E . BRI E R T

FUEE o] B HUERER B RE., ATEET. NEEXRA
THERD, R&s FFT oEER, FIEERREHIER
KBTI ER. 5 R&SRTM-K15 [f 2705 B 17 il i 1+ H5 BC
EAR, SUEEAMC T BRERNE, Bibs MAERS LN
BT R A9 B AHUEE T . BT R&SRTM3000 TR A
TR ENAGETE .

fric: BahEHRIEE

PRCT B E A IEE, BARNITHREDT. REBERK
BERTEE. THERBNERNERESH, Nh#mR
B, BERUBTHEEERT (BETHESERCHEX
EAAXE) . &% Delta U8 JEARIFE(E SIE(E R AIEE
®.

NEAREMRES:
FHE (TER) . SEE (shiE)
s (FRER)

250 m¥pp
M Menhu
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il 5#r: AXARBITEE

X ER AT S e B iUl & FOREED

RIE T OTERBEBETLERE T, LEFHH
8. R&S®RTM3000 oK AREF E LT, B3
MATULEARIE. BL5, PMNARRTIRE o E IR AR A SR B SN
B ERBIY .

X B Bl IR B 53 B T il
REDBRFHEEEERTHRTHIL., BT MUERABXE
BE/, ZPUABESZENKTRNE. 2RFHESE
400 Msample, #RZ T TR 34000 5K I 8] B A9 B4R
B/,

HiER/MREE

KENETHATHASERABROEUER. EETUSH
1.

SFERE 2

» 1°C

BmAR » UART/RS-232/RS—422/RS—485
» SPI (2/3/4 %)

e, » MIL-STD-1553

mE=MA » ARINC 429

t » CAN

/_\,iEE¥, Iﬂ.l{ > |_|N

R » 12S/LJ/RJ/TDM

Auto 20 ps/ Complete
Setup 417 Vsa/s 0s

LU ALILIN IAORLIR = LURAIAUY RANLLANE ASRURANL LUMLINGE RORROLLRL WNCANURR MRLRMLAI MATUAL SASLLNR LAFPUNLA AEMLALATL ILRAALYS UIALIA ARRLIR LLIPAN) ONLILI LiPOALL L=

W r T i r 1 U rr
\sHm fs| \‘D'\\'S\l‘Q‘H‘D‘H‘S‘H‘E'\\'H\‘OHFHEHZHS\\‘F‘H'O\HHZ\ ]
H 9 HA I 1{HB H6HEHAHEHSH1HD 17 HOE3HCHBHD H2—
hilininf

fhil e

| Il I 1 1 I
e e T T L i [ o o i e )

J

-~
+ |Bus

Bus Table: BUS1 (12C: Clock SCL = DO, Data SDA = D1)
44.800ns Write 07 0
36.621ps Write 51 2 591A

2
3
4 63.443ps Read 51 16 DBEBGE9EDABGEE9110..
5 248.467pus Read 12 1 00

Frames: 2—5 [ 5; Data: 0x00 Eﬁgﬁgﬁqﬁ-#ﬁﬁu 12C 1%,%‘1;{&%&
EXER, FIINERERS

Rohde & Schwarz R&S®°RTM3000 7rifkss 15
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ERELAHRRENE

30 &b,
W= .
¥EL 0.019%.

ERTHRAENEESHETHRLRT
EELENRRTENEREL” RS, ERFMENE
5. BERLOMABRREA 1 MQ, THESREN A
AHAN R, DEESMEEENBRESRSHHAE
B, SIS RE, B, HREBFLE 1 GHz KT
60V (V. ),

ERTHREMNENFEETRRT
ERTRERNEMNETHRLRIEHEERAEREMBEIRE
Bl (MUAZIKA MV EIKV) (ERFMLERRL. THE
IRTEE MR TN DC 8RB ERUIIBRKE.

HRHEIRE, FHEM T

XMERREN. BEBRLEEH W R EFHITEFTFHN
B BATEBEFRENE. PESHRERERRLNAE
R BAX— B, BRREA TRk KRR, ERAGTE.
FEUEEARIE, plWET/FLE. BsREMBER
%,

KRG iR, AENERES AR SRR IR AR R

R&S®ProbeMeter: & T4/t DCMEMERXBER

ABE—REE, WUEETERERAFEASHERENEE

®, TR BEME, BEXRYEE® DC BEME.

> MEKMELIES, BEUTREER ERTZESK
Bk S 091 SLFfH 44 (PD 3606.8866.12),

R RR A FWRE, BAFHY 500 MHz
HRBHR PHAE, HRBE 8CHz
Fee TN HEREEEN BTN,
BERK BERMESRE, B 6KV
B ARk BHSEMA DA B kA

EMC E35iR K EMI @i =L 3 GHz

16

HHEiBE 2 GHz

R&S®RT—ZP05S, K R&SPRTM3000 —izigfit
R&S®RT-ZS10E, R&S®RT—ZS10, R&S®RT—ZS20
R&S®RT—ZPR20

R&S®RT-ZHDO07, R&S®RT—ZHD15,
R&S®RT-ZHD16, R&S®RT-ZHD60
R&S®RT-ZC05B, R&S®°RT-ZC10B,
R&S®RT-ZC16B, R&S®RT-ZC20B, R&S®RT-ZC30
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RIF IR B TR E s

R&S®RTM3000 7% &% o] RIAE N T FHR B K.
DB VFIERN T, B0 fh A& AN ARRD & TN E B 52
Moy BEFHEER, REMBELERNE MSO" ZRET]

[SElvmiP ey
RERE

g8, RABHCEATY. BEEA TRIAKRSTHRE 1GHz,
R—VIEA R L TR HE.

ZEEXH: T=HEST®

R&S®RTM3000 7% &% 9 F 2 5 B AN A e 75 B S #55 + = FE
= (FE. BB, KB, AMFE. BERAE. AEFiE.
ERIE. OKZE. BB SEPXNEGEP. HiEMNE
B . BENUSRETHN, AFEPNTEEES.

R RI
ZEMBRINEE T RIPGUREERE. BILLINRE.
FEIEFRE, BREERENSERE,

o MR AE A

" R&S°RTM—B1 MSO 4K AmAMBERK, ME 16 MFBiE.

R

R&S®RTM3000 mli@it N &EHY USB Fim O F1 USB & &m0
BEEEEENMABR, USBTinATEREHEFMMNUHRFR
EffmEU R, TESMEEERNIL (MTP), USB k&
i O LAN 2 O FHEEEs. BERER Web RS 7710
B, BUMEHTERFAUAXRETREAT. AREEEN
HiEED, Pl AT MATLAB® B9 & .

183 USB MTP, TIZ#ARENSKRTBERIEMRESEE, R RESRRMNEEREH

- | [ = | Live Data — O x
Start Freigeben Ansicht o
* O&ex BE M i
W -
An Schnellzugriff Kopieren Einflgen MNeuer Eigenschaften Auswihlen
anheften li] Crdner 2 &

Zwischenablage Organisieren Meu Offnen
“« « A | am <« RohdeB8Schwarz RTM3004 s Live Data v | @
=8 Rohde&Schwarz RTM3004 2 Bus |:| SETUP SET
== Internal Storage Channel
= Live Data FFT
Bus Logic
Channel Math
EFT Refe.rence .
|| DeviceFootprint XML
Logic E| READMETXT
Math ] SCREENSHOT.BMP
Reference @ SCREENSHOT.PNG
= Upload v [E| seTUP.SCP
12 Elemente

Live Data" durc... 2

L]

Rohde & Schwarz R&S®°RTM3000 7rigss 17


https://www.rohde-schwarz.com/rtm3kv5



R FT

RTH1000 RTC1000 RTB2000 RIM3000

’n*a‘fi
V/div 1 MQ
V/div 50 Q
IKFE

BRIEMRHEE (Gsample/s)

60,100,200,350,/500 MHz"
2 + DMM/4

10 i

2mVv £ 100 V

1.25 (BERS)
5 (REEES)
5 (FrABERZLAER)
125 ksample (FU@EES)

RATF 250 ksample (JBHEES) .
(GEBE/ BEERCE) 500 ksample (ZE4> BR7FAEET T a4

50 Msample?)

5> R TFhE priats

IRFARIRER 50000

(waveforms/s)

b

N =%, BFMK

e (14 Fopakm)

RERESENF

HrmiE 8

HFBEMHREER 195

(Gsample/s) '

P BENFERE 125 ksample

S

FARME KR 4

IR EINEE 37

RARM st ME ESERBITRE)

HFEE MR
I°C, SPI, UART/RS—232/RS—422/

EERanIaG L) RS—-485, CAN, LIN, CAN—FD,
SENT

BRINEE AR RAL

S 2 BOHRET, BRMEST, B
2. BEXHAE

—EMENR " 2 -

RRIEFIRIE

R FI93#% 7", %6, 800 &F x 480 BE

B®IE KRR E, FTIRARE

BRARE

Rt

(% x B x . B mm) 201 x 293 x 74

&8 (kg) 2.4

E5th #ET, SHBE 4 0B

U OEFHER, I RS,

18

=o_

50,70,100,200,/300 MHz"
2

8 fi

1TmVv E 10V

1: 2 (WBERAEL)

1 Msample; 2 Msample

10000

% (5 FRRRER)

1 Msample

13

31

ME FSRREFRE)
e

12C, SPI, UART/RS—-232/
RS—422/RS—-485, CAN,
LIN

HFEER (DVM), 4
WAL, REFEMZHR (FFT)

6.5" ®&,
640 &% x 480 &
LZRABRIEIRR R

285 x 175 x 140

1.7

- ,9,:

70,/100,200,300 MHz"
2/4

10 f

Tmv bV

1.25; 2.5 (WBEZLAER)

10 Msample; 20 Msample

(ERBREFHEER T A
160 Msample?')

w
50 000 (#EphiEs B A7 fEETN
a3k 300 000%)

EHAE (7 FhipR )

16

1.256

10 Msample
4
32

ME FSRREFRE)
X (BINZEEIE

I°C, SPI, UART/RS-232/
RS—422/RS-485, CAN, LIN

HF#EER (DVM), RiREE
MR (FFT), SERma R 234
101", %@,

1280 %% x 800 %%

LRAHMERIE. FRARE

390 x 220 x 152

2.5

100,/200,/350,/500 MHz/1 GHz"
2/4

10 fir

500 pV = 10 V

500 pV = 1V

2.5; 5 (MBERLAER)

40 Msample; 80 Msample
(£ BREFHEERX T 1A 400 Msample”)

w
64 000 (ZEPRiEs B fFfEENT oA 20000007)

HAE (10 P KR)

16

A BRR
— MBIk,
FMBERK.
—PEERK

FimiE 2.5,

8 5

Hi@ig 40 Msample;
Hi®iE 80 Msample

4
32

ME (FESERETRE)
EX (BINzEE

1°C, SPI, UART/RS-232/RS-422/RS-485,
CAN, LIN, IS, MIL-STD-1553, ARINC429

BR. HFLEE (DVM),
FLRARE , SR /AT

g

10.1" ¥, 1280 &% x 800 &%

390 x 220 x 152

3.3



>
=
=
S
=
=
=
ol

I RTAdOD0 ATE1000 ATOZ000

200,350,500 MHz/1 GHz"
4

10 £z

500 pV = 10 V

500 pV = 1V

2.5, 5 (WBERAER)

100 Msample; 200 Msample
(ERERFHEER T A 1 Gsample)

FREC
64000
(FEHRIE 7> B FF AR 0 T 2114 2000000)

200,350,500 MHz/1/1.5/2 GHz"
2/4

8 fI (HD B T&=
500 pV = 10 V

500 PV = 1V

ik 16 fir)

50 Msample/200 Msample

FREC
1000000
(EBRD BRAFHEENX T A 1600000)

600 MHz/1/2/3/4/6 GHz"

2/4 (4 GHz f1 6 GHz B S{XF 4 KiEE)
8 fi (HD A T&HSTX 16 fi) ?

TmV Z 10V (500 uvV = 10V) 2
TmV ZE 1V (500uvV E 1V) 2

10, 20 (4 GHz #1 6 GHz B SBEZRAE
=)

#xEC. 50 Msample/200 Msample;
BAFE. 1 Gsample/2 Gsample

FREC
1000000
(FEBR D BRAFEEI T EE 2500000)

4/6/8/13/16 GHz"
4

8 f (HD A THRFTL 16 fi) ?

20; 40 (MBEZLAKR)

#xEC. 50 Msample/200 Msample;
BAF%. 1 Gsample/2 Gsample

FREC
750000
(EBRD BRAFHEERX T A 3200000)

BR. BFfiR (4MpARE SIRERY)

. ) et (14 A
B (10 FREXD) B BEME (13 RERED) A (BRREME) . BEME 14 BRE e cmumMe (15 8/16 Gbps CDR?)
%) 2

. Kigifimk?

16 16 16 16
AMBEERL. SBE 2.5, 5 5 .
— MBIk, Fi8HE 5
BMZERL. BEE 100 Msample;
B, SEIE 200 Msample |0 VSRl 200 Msample 200 Msample
4 3 3 3
32 47 47 47
MR (ESERBFTFRE) B4R (APTUEE, ETEG) B% (BRORE, EFEH4) B4R (APOUEE, ETEME)
A (BINzENRE B& (ARgERR) B& (ARFERR) SR (ARgFERR)

PC, SPI, UART/RS-232/RS-422/RS-485,

’C, SPI, UART/RS—232/RS—422/ CAN, LIN, IS, MIL-STD-1653, HC, SI7l, AR/ RS=232/RS=A22/RS=41E5,

CAN, LIN, MIL-STD—-1553, ARINC429,
CAN—FD, MIPI RFFE, USB 2.0/HSIC,
MDIO, 8b10b, Ethernet, Manchester, NRZ,
MIPI D—PHY, SpaceWire, MIPI M—PHY/
UniPro, USB 3.1 Gen1/Gen2, USB-SSIC,
PCle 1.1/2.0, USB PD, automotive Ethernet
100BASE-T1

RS—485, CAN, LIN, I?S,
MIL-STD—1553, ARINC429, FlexRay™
CAN—-FD, USB 2.0/HSIC, Ethernet,
Manchester, NRZ, SENT, SpaceWire,
CXPI, USB PD, automotive Ethernet
100BASE-T1

ARINC429, FlexRay™ & CAN-FD,

MIPI RFFE, USB 2.0/HSIC, MDIO, 8b10b,
Ethernet, Manchester, NRZ, SENT, MIPI
D—PHY, SpaceWire, MIPI M—PHY/

UniPro, CXPI, USB 3.1 Gen1,

USB-SSIC, PCle 1.1/2.0, USB

PD, automotive Ethernet T00BASE—T1
HEE, &%, fuk?

BiE, 16 fENPERER, SEIES RS
B, Blah/B0 g, HeEERE . |/Q £uE,

12C, SPI, UART/RS-232/RS—422/
RS—485, CAN, LIN, I°S,
MIL-STD—-1553, ARINC429

- HITE, #B%, fu”
BIR. BFHEER (DVM), FuEoHf  BiR,

HTTE, #%. il
16 S HRER, SRMESMIVRTGE,

0 Fk B (R o 52 S/ B E, 1/Q BRI, S, RRE

3] SRR N 5 3

BRE, SRR DT E AR E S, £ & TDR/TDT 4047

- - ZREMTTE (1FS M PD 3607.2684.22) ZMEMFTE (S0 PD 5215.4152.22)
101", ¥@, 1280 &% x 800 g% 10.4", ¥&. 1024 4% x 768 K&K 121" % 1280 &% x 800 &= 121" % 1280 &% x 800 %%
ZMAKRERIE, FATIRABRE

390 x 220 x 152 427 x 249 x 204 427 x 249 x 204 441 x 285 x 316

3.3 8.6 9.6 18
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B RHARSE

100 MHz, 200 MHz, 350 MHz, 500 MHz, 1 GHz

3.5ns, 1.75ns, 1ns, 700 ps, 350 ps

50Q + 1.59% CNEE) |
TMQ + 1% (MEfE) || 14pF £ 1pF (NEE)

500 pV/div & 10 V/div
500 pV/div £ 1V/div

£ETEH £1.5%
LBREMN £2%
10 fii, BAPRRHRDIE 16 L

2.5 Gsample/s; b5 Gsample/s (R )
40 Msample; 80 Msample (Z#4t&Es) ;
400 Msample 4 Ex77fi&

0.5 ns/div & 500 s/div

BA, WmE, # (PAL, NTSC, SECAM, PAL-M,
SDTV 576i, HDTV 720p, HDTV 1080i, HDTV 1080p) |,
WA, Line, BRfTRZ, BH

12C, SPI, UART/RS—-232/RS—422/RS—485,

CAN/LIN, ARINC429, MIL-STD—-1553

16 (2 MEHERL)

1.25 Gsample/s

40 Msample; 80 Msample (ZZ#4t&Es) ;
400 Msample 4 E77&

14 iz, 250 Msample/s

20mV E 5V (V); 10mV = 2.5V (V)
+bV., +2.5V

0.1Hz £ 25 MHz

0.1 Hz £ 10 MHz

0.1 Hz & 1 MHz

A 25 MHz

&= A 10 Msample/s; 32 kpoints

10.1" WXGA TFT ¥ @8R (1280 4% x 800 &%)
HF MTP #hixfy USB FimA, USB ®&#wA, LAN,
THRRERTRIERNER Web REHEINE

28.3 dB(A)

390 mm x 220 mm x 152 mm
(15.4 in x 8.66 in x 5.98 in)

BEH RS
EHRS
B R&S®RTM3002, R&SCRTM3004
R&S®RTM3002,/3004 (E&:
#® (-3dB) (50Q &) R&S°RTM—B2x2,/—B2x3,/—B2x5,/—B2x10
1)
R&S®°RTM3002,/3004 (EC#&
EFetE (GHEE) R&S°RTM—B2x2,/—B2x3/—B2x5,/-B2x10
)
A\ BE T
HARSE FESENSEERAER
1MQ B
50 Q BY
DC ##BE REMMNE = 0, AERERATLIEREEMLA £5°C
MARSE > b mV/div
MAREE < 5 mV/div
ADC ¥
A RBEER
o AREE.
R F2% R&SCRTM—K15 {4
KERYGE
R ESEE
bk B
fih % KB TR
W
MSO {4
e 1R,
REFH f2% R&S°RTM—K15
WA ERE
& =M. 50 Q
DC ®#% =M. 50 Q
ESHMEEE 1E3ZK
Rkom /5B HS B
SBWK/ ZAK
M 7SR
ERKER RER, FHRE
BEREE
R
0
TR IR BEEA 1.0 m HHRAFER
R B x & x &
58

20

3.3 kg (7.27 Ib)



. T
1‘.]- Ijlj‘] 1EI l%\
75

1EFE R&S°RTM3000 EAES

RoEE, 100 MHz, 2 @id R&S®RTM3002 1335.8794.02
SREE, 100 MHz, 4 5@iE R&S®RTM3004 1335.8794.04
EXRET (GEFRRE S8EERE 500 MHz TRIRL, BiF%)

EREEFE

R&S®RTM3002 R SEFAHE 200 MHz #5%% R&S®RTM—B222 1335.9003.02
R&S°RTM3002 ’Rif#EFHRZE 350 MHz 38 R&S®RTM—B223 1335.9010.02
R&S°RTM3002 Rk EFHHZE 500 MHz #%55 R&S®RTM—B225 1335.9026.02
R&S°RTM3002 FiEEHRE 1 GHz #3 R&S®RTM—B2210 1335.9032.02
R&S®RTM3004 K EFAHRE 200 MHz #3 R&S®RTM—B242 1335.9049.02
R&S°RTM3004 7Kgk E 350 MHz #58 R&S°RTM—B243 1335.9055.02
R&S®RTM3004 R HE 500 MHz #% R&S®RTM—B245 1335.9061.02
R&S°RTM3004 R RHARE 1 GHz #3= R&S°RTM—B2410 1335.9078.02
i

$3t3E MSO BISHREA{ESFH %, 400 MHz R&S®RTM—B1 1335.8988.02
EREEM 4 (mEA LR R&S®RTM—B6 1335.8994.02
12C/SPI B 17fih & F1fEAD R&S®RTM—K 1 1335.8807.02
UART/RS—232/RS—422/RS—485 & {7l % AL R&S®RTM—K2 1335.8813.02
CAN/LIN & {7fh% R4 R&S°RTM—K3 1335.8820.02
FH (S, LJ. RJ. TDM) fih%k FNfRAD R&S®RTM—K5 1335.8842.02
MIL—-STD—1553 & 1T & F1 R0 R&S®RTM—K6 1335.8859.02
ARINC 429 & {7k fnf#eg R&S®RTM—K7 1335.8865.02

B ERTFE R&S°RTM—K15 1335.8907.02
BR T R&S®RTM—K31 1335.8920.02
R CRESE) R&S°RTM—K36 1335.9178.02
S5 A SR R&S°RTM—K37 1335.9184.02
NA®", SEMT®EY:

R&S®RTM—K1, R&S°RTM—K2, R&S°RTM—K3, R&S°RTM—K5, R&S°RTM-K6, R&S°RTM—K7, R&S®RTM—PK 1 1335.8942.02
R&S°RTM—K15, R&S°RTM—K31, R&S°RTM—K36, R&S°RTM—K37, R&S°RTM—B6

NABY, 8FNTTES.

R&S°RTM—K1, R&S®°RTM—K2, R&S°RTM-K3, R&S°RTM—K5, R&S°RTM—K6, R&S°RTM—K7, R&S®RTM—PK1US 1335.9190.02
R&S®RTM—K15, R&S®RTM—K31, R&S°RTM—K36, R&S°RTM—K37, R&S°RTM—B6

FEIRFA IR L

BIRTTiRERk

500 MHz, 10 MQ, 10.1, 300V, 10 pF, 5mm R&S®RT-ZP05S 1333.2401.02
500 MHz, 10 MQ, 10.1, 400V, 9.5 pF, 2.5 mm R&S®RT-ZP10 1409.7550.00
38 MHz, 1MQ, 1.1, 55V, 39 pF, 2.5mm R&SPRT-ZP1X 1333.1370.02
BEERRS: Bin

1.0 GHz, 10.1, 1 MQ, BNC #&n R&S®RT-ZS10L 1333.0815.02
1.0GHz, HiE, 1 MQ, BESHERFELEA R&S®RT—ZS10E 1418.7007 .02
1.0GHz, H3E. 1 MQ, R&S°ProbeMeter, #ixi%41, BESHRERELED R&S°RT-ZS10 1410.4080.02
1.5GHz, HE, 1 MQ, R&S®ProbeMeter, #iziZil, BiESHMERELED R&S®RT-ZS20 1410.3502.02
BEERRL: E5

1.0 GHz, &j J e 1 SR

1061, T 4, DV, FOSTHiey, G, &6 100 e R&S°RT-ZD10 1410.4715.02
1.5GHz, HiE, £4 . 1 MQ, R&S°ProbeMeter, #1524, BESHERELEQ R&S®RT-ZD20 1410.4409.02
2.0GHz, 1.1, 50kQ, +0.85V, x60V RE, BEEHEHFELED R&S®RT-ZPR20 1800.5006.02
= ERIRTIERk

250 MHz, 100.1, 100 MQ, 850 V, 6.5 pF R&S®RT-ZH03 1333.0873.02
400 MHz, 100.1, 50 MQ, 1000 V, 7.5 pF R&S®RT-ZH10 1409.7720.02
400 MHz, 1000.1, 50 MQ, 1000 V, 7.5 pF R&S®RT-ZH11 1409.7737.02

U R A AR M RASTRTM-PKT {4,
2 REJEEB KRS REGSRTM—PKIUS 1,

Rohde & Schwarz R&S®°RTM3000 7rigzs 21



N T

25 MHz, 20.1/200.1, 4MQ, 1.4kV (CAT Ill), BNC $0 R&S°RT—ZD002 1337.9700.02
25 MHz, 10.1/100.1, 4MQ, 700V (CAT Il), BNC M R&S°RT—ZD003 1337.9800.02
100 MHz, 8 MQ, 1KV (RMS) (CAT Ill), BNC 0 R&S°RT—ZDO1 1422.0703.02
200 MHz, 10.1, +20V, BNC Q0 R&S®RT—ZD02 1333.0821.02
800 MHz, 10.1, 200kQ, =15V, BNC M R&S°RT—ZD08 1333.0838.02
200 MHz, 250.1/25.1, 5 MQ, 750V (igf&) , 300V CAT Ill, BEEHE%ELED R&S°RT—ZHDO7 1800.2307.02
100 MHz, 500.1/50.1, 10 MQ, 1500V (igf&) . 1000V CAT lll, BESHERELED R&S°RT—ZHD15 1800.2107.02
200 MHz, 500.1,/50.1, 10 MQ, 1500V (i&f&) , 1000V CAT IIl, BfE5H R KiELED R&S°RT—ZHD16 1800.2207.02
100 MHz, 1000.1/100.1, 40 MQ, 6000V (l&f&) , 1000V CAT Illl, B@E5HEERIELED R&S®RT—ZHD60 1800.2007.02
B IR L

20 kHz, AC/DC. 0.01V/A #1 0.001 V/A, +200 A F1 +2000 A, BNC 0 R&S°RT—ZC02 1333.0850.02
100 kHz, AC/DC, 0.1V/A, 30A, BNC Q0 R&S°RT—ZC03 1333.0844.02
2 MHz, AC/DC, 0.01V/A, 500 A (RMS), BiE5HERELED R&S°RT—ZCO5B 1409.8204.02
10 MHz, AC/DC. 0.01V/A, 1560 A (RMS), BNC [ R&S°RT—ZC10 1409.7750K02
10 MHz, AC/DC, 0.01V/A, 150 A (RMS), B 5HERELED R&S°RT—ZC10B 1409.8210.02
50 MHz, AC/DC, 0.1V/A, 30 A (RMS), BEEHEKELED R&S°RT—ZC15B 1409.8227.02
100 MHz, AC/DC. 0.1V/A, 30A (RMS), BNC 0 R&S®RT—ZC20 1409.7766K02
100 MHz, AC/DC, 0.1V/A, 30 A (RMS), BiESHERIELED R&S°RT—ZC20B 1409.8233.02
120 MHz, AC/DC, 1V/A, 5A (RMS), BNC 0 R&S°RT—ZC30 1409.7772K02
EMC irizfEk

BAFe G UENELE, 30 MHz = 3 GHz R&S°HZ—15 1147 .2736.02
BEEIRk

400 MHz B384R3L 8 @ R&S®RT-ZL04 1333.0721.02
R B

EAT R&S®RT-2C10,/20/30 HytRLEE R&S°RT—ZA13 1409.7789.02
Q;[‘?’ﬁig&lzég /25%;3 pF. GO DI, S2EWAC AL R&S°RT—ZA15 1410.4744.02
B R&S°RT—ZA19 1335.7875.02
BB R RS AR e & R&S®RT—ZF20 1800.0004.02

reyre S i e 3 S

3%’?;;%?8%8 ;i‘ggi’sg Emt‘;)%ﬁﬁ’ﬁ** R&S®RT—ZA1P 1326.3641.02
EEMHF

BIER R&S®RTB—Z1 1333.1728.02
we R&S®RTB—Z3 1333.1734.02
BRI R&S°RTB-Z4 1335.9290.02
WA R&S®ZZA—RTB2K 1333.1711.02
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BARET
il E A A
i
ERRE, —4F
EKRE, BE

BEREEANERRE.
BEREEANERRE,
BEINMERERIEKRE,
BEIMEREREKFE.

(k3

R&S®WE1
R&S®WE2
R&S°CW1
R&S®CW?2
R&SCAW1
R&S®AW2

" NTFREMGES, HREPHRTHIVRES (B 1 E£HERT) . fl5h. AERBHRERSN 1 £

BRRALHMNTESRLREE

4.
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