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Automatic Calibration Kit

This is to certify, that

R17051

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN61326 and Low Voltage Directive 73/23/EEC in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan FEngineering and Sales GmbH

Munich, (rermany

17051.00






R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

s

<FEDEWNA>
A DER
AA e AZa-— (HA L) @ () [Config)
W= AZa— (iR o (F) <CAL>
B B AZa— (EmHA) @ (B (Awo Cal}, fmore 1/2)
NI - F— : (i) ENTER
HE

AusiE. HAEBRMER TR SN THES,
OF&EDNTHEATHE G, wF007Y RAATF A M EMEAEAENA~BE WY
HTF &,

Preface






R17051 A — X F v - Fv DT -3 - v b HULSRAE

0 T = OO OO 1-1
(0 0 TSP 1-1
SO -t ey == SO 12
L3 T 2 B ettt e reae et et e te et ea et neat ettt e e eerereaet et et et et eeesnsat et ee et et eererene s 1-3
L B L 0 T e eeeeee et e ettt as s s et s s s sesmeaseneneseseseemememesesett s asneearasaeaeneesememsanenes 1-4
R = S e E P OSSR 1-6
2 B oo oo seeeee e seeeee st eeeee e 2.1
I A 8 T LA < 5 OSSOSO 21

2.1.1 IE I T 7 30 Tl ot tcereseercscs st esesssse et e s s oseasese s eaea s sasesasatatates et essabsetasaressssosesanees 2-1

2.1.2 BT S 0 JL ettt e ee et e e e et s e e e e e e e e e nen et e e e e et et et s e rneeesenanneasareen 22
R X OSSOSOV 2.3
B BEBE R A et e ae e s ettt e s et e et e ee e 3-1
T o ) B A B USSR 3-1
32 AU T o AT o2 B D ettt ettt e e ta et es e et a ettt ee ettt enanenenas 32
T T Gt 1O 33
B, GPIB 10 L B oo et ees e s es s s s e s e es s s s e ee s s s s e eeesneens 4-1
A1 COLLECT et et eeeeeee et ee et e senaeee s eeees s eanesses s eeaseseseases st aseseseseeseseseseseseteseseeneseseseeneaseennees 4-1
A7 VIEW ooeooeoeeeeeeeeeeee oo reeeseses et st easasasesasesasassasesesesesasessseasasenesasasssessesensnasasesensossnesasasesesosasnasasenes 4.2
4.3 FREQUENCY oo s e ee e e e s e eeem s emseeeeeeeesmnseemneeeameeae 42
Al IVILIMIT woeeeeeeee et e s ee e e e et e s nese s e e e s e nessesseeaseseseaness st eeeseseseessensesesesesesseeneseseseeeeaseennnees 4-3
A5 PLIMIT oo eeeee e eee s eeeeeeeseeeseseneeaesessesanasmensesesesessesaesesesesotasasnsnsentasassenssasmsaseneneseseseeseenenes 4-3
4.6 VERIFICATION oo e e e ee e e e e s e e e eeesee s eeseneeeeeeneee 4.4
AT VERLIFICATIONT oot eeeteeeeeeeee s e eeseseesesseseeaseseseaseesestasesesesseesesesesesesesssesseneseseseseeaseemnees 4-5
A8 REPOTE? cooovveeeeeeeeeeeeerereseessesesesossassesesesesasesssesesesesasessseasesenesasasssessesensnatasssenesosssnesasssesesosasnesassnes 4-6
B9 LLOAD oot e et e e oo s et e e ee s eereneeeeenneen 47
410 AVE COUIL et steeir e ressaas e s e sreeanase s s e s ee s eassaat £ ese e s e e s aassane s saesns sanenannsernresasnasanas srns 4-8
ATT  AVE FACLOE oriivverecicieeriimrrersnsecianesisesasareseessessesensssueeesssseeserenssainesesssaessaresssainsessnnnessasesssntneserannessas 4-8
A12 SPAIL oo eee e oot ee oo e e e ee e ee e eeeee e e e eerenen 49
413 JUAEE RANZE .oiiiieiie et reeas e s rme s reeanese s e s e e s e assear £ ese e s e e s aessane s sae £ ant sannannE e e re e s nananannnns 4-10
AT ClRUT RESUIT 1irvreriiiieiriiirierereriniaisiseoessessttststnresasesssssessessnrmssnnssasssssrsssesnssssnsasssssessnesnnnstntasssnsossssnssens 4-10
T | =) = SO SsS 5-1
B B R R oo st e s sttt ese st ee s st s s sttt r e eeesensros 6-1
6.1 B T oot e ettt e e ettt e et eeeses et et et et et esaeeeet e e et et eenanant et e et et eeennsene et et et et eseeeenenen 6-1
6.2 BBETENE oot e et ese e et eese e e e e eae s e ee e naea e es et s eseaeaeenes et st araeases et er et e reanenenes 6-1
T BB R TT oot e et et e et s s s et et s e et ee et 7-1
o E oo ee s eeee st es st at et st e st e st e e s s sttt e st s e s sae et eee s s eeesentras A-1
Al T o A7 st et aa s sa b et b sbe bttt b ebe et at A-1



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ

P
A2 T EE LT U0 T oottt eas et e ee e ee e e enee et s ee e eee et et e e s ree e ntaseee st ee e renaneneaenas
B T | oo e oo e ee e eeeem e



R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

1-1 Lo i N B N Py i< OO UU ROV 1-4

2-1 T LTI LTSRN 2-1
2.2 B T 7 8 2L ettt eeee ettt et ee e ottt ettt e et et ettt eeeeee et ettt et aneemeet et et reennen 22
2-3 N e e B | O OE - 3 TSRO 2-3
2-4 1 SN BT 722 SO 2-4

5-1 TTEE Y 27 4 B T 27 50 J9 et e eese et senesesea ettt eses et et s eesasenener e seneen 5-1
6-1 o I ey P LYo L = USSR 6-2

A-l REBHEDS © B L AR B HIIETEIT (0) oeeoeeeeeeeeeeeeeeeneeeeesssssnsssseseesesnens A2
A-2 BNAEAE @ B L= AR H ATMERE L (6) ettt A-3
A3 fRIBHRIE 1 B L —AMEIZ EDBNIEHEEE (6) it sesssesesistsssssiassens A3
A-4 EPSES v IR N PR - el Sl B g 2y ER €y SRS U R A-4
A-5 FCGHENE © b= IEFEE (V— ATy F - B—=FEX 2 F =10dB) .o A-4
A-6 BORHRIE @ b—# LBNEEE (V—ATw T « O— FY 2T 220dB) ..o A-5
A-7 AR« b FILHIETEE (V) — A W F - O BT F =30dB) e A-5
A-8 iR« = WINEHEE (V—ATyF - O—FT 2 F =10dB) oo A-6
A9 IR« b —Z BT EE () — ATy T O— BT T =20dB) .., A-6
A-10 {ritedg « b= I MIEHIE (V=AY F » O— BT YT =30dB) oo, A-7






R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

=%

REH W N—
1-1 RI17051 TR T T B S T 4 U 7 L 2 3 e 1-1
1-2 B B I ettt e e ee e eeses e sesenenea e eee st aeae e et et s e e e s eamsmeeeeneesesreneneeaeeeretatasnsnn 1-2
1-3 T T 2 H 2 ettt st n et eet e n et e et een e ae e araren et et s e 1-3
1-4 T AT I Il e e ettt ettt ee et et et ee e e et et et et et e e eseeeee e e e eeememene e e anerarannnen 1-6
3-1 R17051 T T BT 0 U 7 Lm0 T 2 et eee e e e n s ees 31

T-1






R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

1.1

11 BREE

e
ZOETHE, UFOHHZHWL THWET., ARENOTHEATZ A3, £9mATERFE N,
o BT
o REHEAT N
FTar
) LOIE
FaERam iz DT

RMIE

RI7051 A — h<F w7 « F¥ )7 lL—arFv MIRWBORF I HA—F 2 b TF o1
SEF) T3 AEREARESRETEITTEE S, £/, Ao 70— 3 0k
kD, Ty UTL—2a L ELEHRATEET,

EHOF T —2a VRN T o r—g VEEEET, Sy U UL — g VEBREORD D
B B Bl R L TEE T,
AR CEITaEERF vy VT L —3 3 id, BLFOEBDTT,

7= I-1 R17051 TEFA[MERFr ) T - g r

R3860+ | R3860+ | R3860+

o =2 ~ Vs
Fr UL —aAF OPT12 OPT13 OPT14

1=k« 7N -Fr)Tlb—ar O O O
2h—=h 7N Fr )T L—ay O O O
3W™—b TN Fr) T = a X @ O
4=k 7 Fe )T — g X X O

TR

1. AEREIE. UTFN-R—bF (RS-232) AT, RFAVAKR—3 b 7THSa4HEL
YaryrO—JLEnET,
REOYAKR—F M TFHFSAYFERGEEER LIKET, U7 AR— b (RS-232)
EARZOI FO—JLLUAO BN THES S BEETOAVTTE DN AF TAE
ENTHLASAEVDT—IHBEENIENSBHYET,
mEZE Uy R—FERS232ICRELT, FUSEF 7T REEITLAN
TTF&ELy,

2. AHOERATESFEEHEHL, 300 kHz ~ 8 GHz TT,

1-1



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ
1.2 25 ER

1.2 FEEMAER

ABOFEMEN faE 1 2R LET, L., BEFEFLZERARHLEREHET DO X
2T A MEEEZIEREEABNOBELE T E W, B O T CE, RATII@ T E N,

F 12 A B

WE e e
B LT A05509 1
I N | 1 A01292 1
R17051 Ik anil & JR17051 1




R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

13473
1.3 #7233
F7 g fEEE. BTFTOXIi2aDET,
#F1347Trar
b1 2 e 3 A 4
OPTO1 3.5 mm female 3.5 mm temale 3.5 mm female 3.5 mm female

1-3



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ

14 FRLOEE

1.4

ERLOER
() TEREVIEEARRF O R—F b - T I

(2)

3

{4)

(5)

HfE B RF O 2 R—2 2 - 751 Hid, R3860 T,

RF i — DA W

RF R —FOAAERSENOEB A, ARORFA-FEESRFIOR -2V - FTH51
HOF A R—rHBE. FOLEIRMAGOETHEREL THBOETA,

RF 5= O ML 27

RFEF—HICBIEA Oy — 7 EEFETLEETNBO L7 L o FEEHL T RS,
ORI L FITLD REER— FOHERE MV ZREMNS N, Fio - TOERET > E—F
AR E NN EE A RAE S NE T,

Wi L FENRTSERTEMENELLT HEND TR, REFR—- MOWHEORNE
HOET,

Flo, FEREREIED LICAEEEE LTI > THFEV,

Ay ERAS 15 ~ 30 AT E TR E T,

vy RERAIE 5 RS &
BERLZICEL, Thilbiitfss
FbZ g LET.

] 1-1 RE A— ;D L7 F A

A Bk 3
EAHTE FFICED, BWFEAIMH SN EDICEEL TS,

EEE2°CTEHEY T —aranNTHET, MERIHEIL23°C+5°C TT, #
ALEIE AN DR ETH T BB, IIEREN S L Fd, EERE0 REMIZR 0.002 dB/
OC "C‘:‘a‘o

Wi
BIRONFIEOIENIL, TSP TEMRRER>TTEW, TOEEC TSI AFy Y
HAEALABIEL LS ITHER (N, PR REYEMHALSIWT FE 0,

RF i — hOHLNVGWEDHEIIL, 7L I — N ERBAZT R EEEME LT, GWEks
ARV ABPPSINE D ICESHEIRS T FE W, RFR— FOBEIUIHIERE DS
DFEFIZEHAR0ETOT, BRERL T RS0,



R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

(6)

(7

14 ERLEDEE

e

AgEE) Lz EER ABOARNIZANT., KESE FOENOLRWHENITHREL T
—Fé L'\o

F I ARESHE, -20°C ~ +60°C T, ZOEEHHNTHRITL T FE L,
RER—FDALTFF A

REF—brOazxs &3, ffRHMECLNDEELET,
BERE L = 7 A EEE 2SS £ OT. EM OBz s ¥ O EBE)
HLET,

FHEREZ DRI OZRIIDWTHEHREF O DOT R/ 7T A NEZEH E /23R~
BROTHDET W,

1-5



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ
1.5 FERRIZDNT

1.5 HFHERIIDONT

RETH., RRELZEZROR S 0 OEELEL Tiddki L - FEmifm@iEMz L T OFmim
EHEHLTHETD,

AR O3l H 2l 2l L TR &b,

K 14 A Aol

R 4 FFiim
RER— b » AT H 1000 |RIEH (BEE)
B4 LT 5000 M E (Z3&{H)




R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE
2.1 7R JLE O

ZOETE, NI OERNI ERARITIT DN THRIL ET.

21 NSRJLVEDOFA
211 TEmE/E@E/ xR

=

AUTOMATIC CALIBRATION KIT
300kHz - 8GHz

O———[]] |=rorT1 PORT 3=  [[—— @

A MAN 21 dBm £30V DT
DL STATIC DRSSHAREE

®—ﬂ:[[ =PORT 2 PORT 4= ]]]—@

T K;’E\OVBEE RS- 232 j

R

©

b
|

¢ 2-1 1CfFMIm S 0L

@ | PORT1

@ | PORT2 RE 22 R—% > b+ 7F I FOF A b= b L3 % RE

@ | PORT3 = F

@ | PORT4

® | PROBEPOWER | AGZTiRZ{UGT 20205

® | RS-232 ABERF AR =F b TFIAFLOAZTa s ~2ar
WD T JViR-—

2-1



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ

2.1 /ARJVE DA

21.2 FE/NARND

[
= - |

[ AWEWARNING |
I:[[ Y- EATTMA Bl r-XEMLHATTAL, H

O GPERATOR JERVIGEABLE PARTY INMDE,
SERVICING TO BE PROWIDED BY TRANED
JHDRIDAMLS.

| IHSTALLEL | | |

OFTION NO

—

o

2-2 WE /R



R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE
2.2 124F

2.2 1RF

RENNZFEY T L= a 2 HEICDWTEHMHL 9.

AEHOBTILTNTRFIASHR—F 2 b - 7FIATDONARI (FE UJE—b 70730
KDFTNET,

Fr )7L —2a OFMBLTOLDIT20ET,

D FERERFAVR—FR b TFHIATFE23 0 =N =TI THERL FT, RF
AR —=% 2 - 7+ I HAO Probe POWER I 7 #1132 0H0DET, EHE5IZ
LT ERA (F2-3 30E),

R3860 7

R17051 TF &

B 23 22 b=k s =7 L O
@ Wkt (=M% 2EROMEHEFUIZREL T P, 3EHIKE, RE
AYR=2 b - T F I FOMPEHNE LB TS0,
ER

WEERE, MERA B, TEIEM. SBEFTEHR. HANAU—E3hT++
U7 L= 3 ORTENERE L TTF X0,

@ FPOREFR—FERFAVR—F T F o210 FOHER— FEERL FT (M
RIS r— 7. BRI DUT 2R T o S oS r— T M Ed, &

450 RE 78— MRS 0 8 A, RGO RFR— FEIERF I HE—F 2 |-
TFIATDTA SR FHESL, EOLIEATDOETHERL THHMLEE A,

2-3



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ
2.2 124F

(L wedToi P FE CONPERERT NAALTZER e 1

¥ ADVONTEST R'7031 .

ASTOMATI CALIBRATION WIT
200AHE Bl

PORT 1

PORT 3=

D2 omvane v o

[« 2-4 RF sh— b O

@ A1 AZa—@(Cal] EEY Il - AZa—O <Cal> L FET,




R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

2.2 124F

® FA1 R AZ2—O fAuto Cal) ML ET,

® Fr)TL—Tar FATEHL, ERIHRTTERAT 2R - FOHIAGDHEZEM
L&,



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ

2.2 124F

2-6

IHR—+ - 7Fp)T

Bictive

L—iahEE

3dB—h ZIF )T
4B TNET)T brrasoes
Levarmes s

L RN ZORE
Fr )T L—t 3 LA E
NET.

BiEthE
Tracs




R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

2.2 124F

@ vl — T4 ATEMATLZAyE—UNEREINFEEITE. NEDT7OY
Ve Fp AT ERHAL,. ENTER F— 2L TTF &Ly, i @ﬁI?ﬁﬁﬁRPﬁ
CIR=F2 ke TFIAHIZA A ENET,

TNy T AT EEATD Ay, MTOBMNILENET,
RF IR b« THIAFTHUT, FOTAREMATIHE
AR PR U2 E

@ FrU)TL—TalhHEIETOTEELE TSN,
"Auto Cal:Completed" & JoRENNUL, Fr ) T L—2 3 2 id# 7T, DUT OIllE
ICEAT Fab,

RYT =gy OfRT-FRERENLE

WET—FBHD2EE (NU T 04— 3 2 FAIL)
FEICFY )T —2a BT LA EEZ 8L EST . IR T Y O
S, AR =TI OWE, Sl EEmREL, HEFy ) 7L —3a
xihbf?@bz347§@7 TNETLLSERLTHDIZEEDSTRY
T4 —a FAIL SR AN, REERIGRFOC A2 T T
A FHEEEL TS afEENHDETOT, BN OBEFRERIIF-EA -2
IENBRWEDE TSN,
BEF— Y BRVWEE (R 7 ¢ —3i 3 2 PASS)
TEFIZEr )T =2 a 438 T L TWET, {Clear Result) A a1 —%&fL T,
DUT DAMTICEAT FE W,

BE
R T4 =23 OFRERIIDNTHEHETO 2 DOE—RHE D, (Verify Setup}
— (Result ONJOFF} A 22— TE—FU OB MNe[feTY,

Result ON T-— R A1) 7.4 45— 3 20 PASS, FATL IC8h 5% E 42 H R T 5

Result OFF £E—F : R 74— 3 XM FAIL QL EFITHELZERT S (THIL
{af )

ER

7D/E— TARZE, BTNy o7 v TEES>THEFERLTTFE,
. ISROHIELIEEE. REFVOEER, REEFAIY—ER -4
’\&*aFnﬁL\AFbﬁ—Fé AR

2-7






R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE

3.1

31 FvUTL—3

Heseste
FEFr U T L= a PEEE R T o r—2 3 HEED 2 DOBEERFF o T ET,

T T L —2q 2 ERITLIZEE, HIEWHEORIEETTSD WA ZARY g =3 0H
FEITENET,

FrUTb—3>»

#?U7V—73/Ti HHMUDRE L THLHE MBS HERA > b8 fglkfi,
BeRETT IR, RO T —ORETREEINEZ KD, u%mmﬁﬁk%mﬁ%@<t%®me%
%Hbifo

A CHEITWE R F v U T L —2a i BFOEBDTY,

7 3-1R17051 THETu[fEaF v U T L—ra

FrTL— e, | |
1=k« 7N -Fr)Tlb—ar O O O
2= b TN Fr YT - a s O O O
3W™—b TN Fr) T = a X @ O
A4i—h ) Fw )T L—ra s X X o

3-1



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ
32N 74—

32 NUTq4 =23

ST =g rkid, Fr U7 L—323 Y IBICARBOERSZHEL ., FOMEBEES
NS EOHEHBEICA SN EIMEERET LS EICEY, FRicEy )T —2a Mo EnT
W I EEFrw i ST,

NV T 4 A—3s3 0 PASS/FAIL A FAIL &7/55 &, FHlT— 0FERE 1. NG HH A

FTLREINET,
Ei, AROMEHITIAMERTI LD BRI OT, TA2HEWETIIDNWT) bEHETH
HAL T E W,

(1) fEFr=45TN
FHEOF Y U 7L —2a PR CAETRTOS N T AT IZMT LT ORETT.
- RO E R T O Logmag IIIE EOFRFE D by KE
ARO[ PR T O Phase BB OO A
- FEETRA O F I SCHIP (1) T Logmag HIEHE DR CORAE
YRS O I BRI (% 1) TT® Phase HIEME DO EORAME
(2)  NUT g =323 2@ PASS/FAIL F5E 12 A9 2 Ja R B i Y
LLRE®D 2 DHEIRafETE,
© RO I (dg Al E—F)
- 1B O B EHED (*1)(*2) (Jdg Part T ) (LEHH AR
(3) N g =1 a® PASS/FAIL HIEICMHH 3 5395 Mm
* Logmag {3 {Logmag Limit} TIHEEENTHSE
» Phase {4 {Phase Limit} TIEE SN TS

(1) FAERED OFNERER S, BTO 2 D0E—- BRI T,
Span Auto ‘E— K {IEMEIOH R 2 T A2 HILT 5 E i EEE (T8 HAARD
Span Spec E— F:  Ist Freq TakE LA2fHEZ A Y — M. 2nd Freq Tl L72HE A
by TR ST D R ECRTA
(*2)  Jdg Part =— F O #i)

N RNA -T2 WA ENETHE Y, @2 TR At b & B i & U CiRE T
Ll L,



R17061 A — k¥ F v & - Fv U7 -3« F v  EiESEAE
33 A-2—

33 AZa2-—

(1) AutoCal A= a1—
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i N T g =g AER BIET—%) OIRE
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S11#RME CRHip), S11Arfl (&), s11ikiE GhediE), s11frf (e am)
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S11 #E0g (A%PHy, S11 AR (&), S1dkhe (EEail), S1L A (FEeaipe)
S21 R CREiF), S21 ArfH (EifE), S21 iR GREEFE), S21{r8E hedlE)
S12 R CREPH), S12 040 (i), S12 i (BoHi), S12 648 (B i)
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@3h— b7 Fr )T —2a HOF—-YHNIM (248 7—4) (P123 BRFFDOH))
ST RIS CREPH), S11 A (i), St RN Bk, St i/ (B i)
S21 #Eng (AHIPHY, S21 AR (EIM), Ss21dkhe (FEEdil), S21frf (e Eipe)
S31 HEME CREiE), S31AFH (EiFE), S31RME GREEFE), S31{7E RredE)
S12 R CREPH), S12 040 (i), S12 i (BoHi), S12 648 (B i)
S22 Hing (AHIPHY, S22 A (EIM), S22 dkmE (FEEdil), S22 frf (e Eipe)
S32 HEME CREIE), S32 ArfH (EipE), S32 iR GREEE), S32 {7 (REdEiE)
S13 RIT Cafptl)y, S13 4/ (RHiH), S13EWE e, s13 608 FEadip)
S23 #Eng (AHIPHY, S23 Anf (EIM), S23 kMg (FEEdil), S23 frf (e Eipe)
S33 HEME CREIF), S33ALFH (EiFE), S33 iR GREEFE), S33{rAE (FHrEdEE)
@aR—r- 7N -FrUT =2 a 0T —FHANE (£64 T —%) (P1234 EIRIEOF)
S11 #E0g (A%PHy, S11 AR (&), S1dkhe (EEail), S1L A (FEeaipe)
S21 R CREiF), S21 ArfH (EifE), S21 iR GREEFE), S21{r8E hedlE)
S31RIE CRagptly, S31 04/ (RHi), $314FEWE FErdi), s31 68 FExdi)
S41 #Eng (AHIPHY, S41 Arf (EIM), S41dhg (FEEdil), sS4l (FEesipe)
S12 #RiE CREip), S12Arfl (&), s12 ke GheEdiE), si12 i (e am)
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S23 #Eng (AHIPHY, S23 Anf (EIM), S23 kMg (FEEdil), S23 frf (e Eipe)
S33 HEME CREIF), S33ALFH (EiFE), S33 iR GREEFE), S33{rAE (FHrEdEE)
S43 JRIT (R, S43 fi (RHI), 543 B FEr i), s43 A Fe i)
S14 #Eng (AHIPH), S14 Anf (RFEIM), S144hE (EEail), S13 M (FEeaipe)
S24 R CREE), S24 ArfH (EiFE), S24 iR GRTEEE), S23{rAE REdEiE)
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NRUY T =3 OKREFOYIET "ER QMDD £,

NRYT7 45— g 2RBEBINZEEORREREEFEL TWHOT, £Id, 3EX) 7
r—oarEEBLTNEIETINES A,

=7 L. Tl OFF £/ 3803~ > B "SYSTen:PRESet” THJIHbENET,
MEHEERNFEEE, RN Ty — g P AREREOEE R &0 ET,

49 LOAD

IEEE488.2-1987
|SENSe: |CORRection:tAUTO:LOAD

HEE d—b - Fr T —aFy MRS OT—YERE
I REZTUDESE Command

IEEE488.2-1987 £— K
avw R [SENSe: |[CORRection:t AUTO:LOAD

o RO DD GRS EEEF—YERFO R 7
FIATFIIERELET, TTIINU ID OEFETFT—FBRESN
TWTH EBEELET,

() I, NEAEVIZC ID 2REL TWET, HLEF—
Fid, 70w bE—F o AT TRELES, FrU S
L—i g YRITEACE,. 20 ID EEETF 5 &AL
L.RFIAVAR—% b TFIA4FOARIIZEELE
£
TTIRF A2 R—F 2 b 721050 AT) 05
F—FNREEAOENT, £9 1D 2FAHL, 7EF
FEAOHET—FDID EBELET. ID AR
&L, BEF—yomxidfrhnEgi. Lo THE
7 — 7 OEERNERE I NET,
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<, ID EHEF— S EREAN L TRELET,
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FARITLTHEEINFEE A,
HiEF—FL, )7 L—2a3r - F—-FOEH, <
U7 —2a ol E UL ET,

A, RiEF—-yE 7O VE— - For AZITTHEEL ET.

[ T:E ]

. RI7051 ZEmL =54, LOAD 27 RERITLET,

2. "Copy cal-data” #7OVIRERINET, RiEFT—FD
Aol 7Oyt — T4 AV ERF AR —22 b7+ 7
AHEEORSA TIZHAL, OKFY #HLET,

3. 7OwE—F 4 A70ID ERITOSN O ID EZERLES L.
OE—E2NELET,
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4.10 Avg Count

4.10 Avg Count

IEEE488.2-1987
[SENSe:]CORRection<chz>:AUTO :AVERaging:COUNt

O REDZ T DEE

TEEE488.2-1987 &=— I
av R
NG A
BT

i EA

4.11 Avg Factor

IEEE488.2-1987
[SENSe:]CORRection<ch>:AUTO :AVERaging:FACTor

4-8

O REZTUDNGEE

IEEEA88.2-1987 =— K
av R

NI A—F

NETER

A EH

Fo-b e FyUT-ral, NUT s r—a COFETIC
B L5 eEO5E

Command/Query

[SENSe: [CORRection<ch>: AUTO:AVERaging:COUNt <int>

<int>

NR1 (EH{H)

F—bFrUT—al, XUTor—a  ETRCE
o fmallRBcEdse L ET,

Z O slE &= F512 T 51243 Avg Factor 7% SPEC 12 E &1
TWHRTERSH D ET,

A e Fy T L—ral, NU T -3 b OEFIRFIC
BT 2faPIE O Auw/Spec FAE

Command/Query

[SENSe:]CORRection<ch>: AUTO:AVERaging:FACTor <type>
<type>={ AUTO|SPECification |
AUTO|SPEC

=t FryUT—al, XUTsr—alETKFCE
TJARTIEEO Auto/Spec 2T L E T,

TEEE488.2 .
INT A—F itk
AUTO 200 msec FAIECFIIRIHICE D, FHWEREE

EaRw LT, & A B 50 msec B
2L 4 MwslEET. fmaIREREAY 200 msec
PLLodg-&izid, feslmEad 1 @izZa0 7. fw
Sl ORAMAL 16 /20 ET.

SPECificaton Avg Count |2 TIFE S iz ims = a7 L =%
A, SRR R S, TOENERNCAN £
7,
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4.12 Span
4.12 Span
TEEE488.2-1987
[SENSe:|CORRecton<ch>: AUTO :VERIfication:SPAN
»  BfE N T 4 = a T EIH O Auto/Spec T
v 2T REITTIGHET Command/Query
« IEEE4882-1987 £— I
av R [SENSe:]JCORRection<ch>:AUTO :VERification:SPAN <type>
NG A= <type>={ AUTO|SPECification }
BT X AUTOISPEC
o HHA N T o =3 HEHE O Auto/Spec ZR¥EL F T,
IEEE488.2 .
INTA—H Tr
Auto RUT 7 A HEET 1 AR = P OEREC-10 %, 5
2 FEWE = LB 10 % [ THEETNET,
Spec [SENSe: JCORRection<ch>: AUTO :VERI[ication:
FREQuency{ 12} THT NS 7 v -1 HiHDHE |
o JHEECEEAL THE RN ET,

4-9



R17061 A—+rxF v & - Fr UL — a3 - Fv bk BRGHBAZ

4.13 Judge Range

4.13 Judge Range

4.14

4-10

TEEE488.2-1987
[SENSe:|CORRecton<ch>:AUTO :VERIfication:RANGe

e AU T g r—3ia D R
AT REZTUGHFTE Command/Query
IEEEA88.2-1987 £— I

av R [SENSe:]CORRection<ch>:AUTO :VERIification:RANGe <type>
INT A—F <type>={PART|ALL}
IETER PART|ALL
o ath NI T = a @ Pass/Fail PG OYIEHMEEBINL 7,
I ZTENEINAKEOHERSRAN) T r—2a P OHE
HERELTHOENET,
IEEE488.2 .
RS A—2 HINE
PART N7y AHIFEOE - H2 AR T nzxKH
AHTFAHTONSRE LT,
ALL AR REER) 77— g OHE DR E
LET,
Clear Result

IEEE48R.2-1987
[SENSe:]JCORRection<ch> AUTO :VERIfication:CLEar

HéfiE N T =3 a R ROMN A
aAYREZTUD(FFE Command
IEEE488.2-1987 &— F

av R [SENSe:]CORRection<ch>=:AUTO :VERIification: CLEar
- #EA AN T g =g RFRFASRImm A L L T,
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5. BhfFRIE

B FIRE

KEOT O T - F1IT T LERS-LIIRLET,

R, FrUTL—2a IO ERY T = a V) |OEER 2 AH D, FIER
DEFSBICEAEREET Y E2MBO 70y E— - T AZIZERLTH0ET, WEMATUIZ
W3, U TSR, BOEERR E ORI TNET, FREAD THBMNIZ/MD &
i, 7O E - F g ATAD Ay -PNEREINETOT, 7O E—F g ATDT—
& RF AHR—F b - FFF5AFIZA A= LTFEY (T A M-I OHNERSHD L
EFOEC Ay B RERENED), REOAR—%> b 7F I35, 1A M—JbE
NEEWET—FE2HEARASL, FrUTL—2a JRCEERER L #F) L. HeTF—7yBLUE
EF—YhoFy ) T—ar  F=HEREHLET, XU T 45— a  RCITHEER 2 %
fiRL, FONMEMEGAALTEREF - 2HEBL, Fv )T —ar  F—YOHEEHT
WE9,

..................................................................
. .

E-3
(F+r V7 b—a -

»

ELY, -
Port2 ©_ (YT 45— a ) _© Port4

Portl Port3

CPU 4P| ROM

Serial 1/0  Probe Power
B 5-1 70w « 14755 A
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8.1 WEA e

6. THaERER
TOFETE, {LHRRO FEERNL ET

6.1 WEIHES

REJHE—Fr b 7TFI1H R3860 =
RE & —7 ) A01253-060 | 2 &
N-SMA 247 57 5 HRM-554S 24

6.2 BEFIE
PREERRERIL. FUSO 6 DOBR— FOFIT DWW TIFET,

AZRDE— B

| B=r1-F—=k2
2) | B—hk1-HF—5F3
3 | FR—b+2-F—F3
@ | F-r1-HR-ha
5) | H—Fr2-F—~4
6 | B—hr3-H—14

FZO M~ @ TXNTIE2WT, LFOFIEO@~DEFHOBKL T FE L,

EOEKE

AA e AZa— (i 105 2 () [Config]

Ve=Jbos AZa— (PR () <CAL>

A R e AZa— (EmEfi) 0 (B fAuto Cal}, fmore 112}
AT o . (#l) ENTER

@O AH/ERFOAVR—F b TF I ¥EI O 5 —TITHERLET, RF
AR —=% 2 - 7+ I HAO Probe POWER I 7 #1132 0H0DET, EHE5IZ
BELTHRWERA (Fe-1 2E),
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6.2 IREFE

2 i
R3860 151 R17051 1IET

4 6-1 3 ha—)b - r—"T IOk
@ MERFZLDTORIITRELET,
@ -1 [System] DT INF T« AZa—@ [Preset] #FL £ T,
@-2 <Port>— (P12] B ET,
@ -3 <Average> — {IF RBW} — {More 114} — {1kHz} &R T £9,
®@-4 <Freq> — (Stawrt Fregi — 1= G/P ZM L ET,
&-5 <Freq> — {Stop Freq] =2~ G/P &ML F4,
®-6 <Cal> — {Auto Cal} — {Verify Setup} — {Jdg Range All} %R L £7,
®-7 {LogMag Limit} % 1 — ENTER &L 9.
@ -8 {Phase Limit} % 1— ENTER %L 7,
®-9 {Result ON} &L F7,

@ Wb THEMOR—F (H~ (@) &, REIAVHFR—F2 b TFILHDR-K 1
ER—F2IZHELT FE 0,

®

<Cal> — {Auto Cal} = {2-Port Auto Cal} — {P1-P2 Auto Cal} #H L ET,

TOYE— - F AT EBEATIAy - UMRERENAESIZE. fEO 7Oy
F—F o A7 &AL, ENTER +—EHLTFI W, EHOKIET—¥ 2 RF O
ViR =R b T FEISAFICA A NI ERNE T,

@

TOyE— T4 ATEMAT S Ay =M, B FOE/IZRRENET,
*REIDAR—R2 b T F A HFIRHLUT, O TRGEHEINTLES
C ARAREIE L2
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6.2 Z{FFIE

® Frv)TL—2arERN)T4 75— a PREOETOTERDL FEW,
"Auto Cal:Completed” &ZREND T EEERBLTTEL,
bl NI r—2alOBRT—IBREREN., RTFOT—FRHDLEHIC
3, FRETRET2L8ERHDET, mwHFOOT FNT A M ET £ 2
MIE~BEWEDY FE L,

@ KOFR—MMlAHAEHEERRT2EFD, FEOO~QZEBRVIELET.
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7. HREE T
4 EEFETT
i ANy T

BANRE

Jel 3 B A ) 300 kHz ~ 8 GHz

wARAL L AL +10 dBm

BT vEE +0.05dB ({$FEME. 20dB Uy —2 - OZIZTC)

A2 T2 DWT) 28U T FEn,
i = SR 0.002 dB/°C ({0 AH)
ax05 « Rl 78Nem+10% O )27 CRF A7 5 &4t L7215
BT, EREREEmZLET,

RF 337 % OPTION 01 3.5 mm female-female-female-female
RE O 2iR—R 2 b - 751 H & Dk

w4872 RE 2 AR —F > - 79 | R3R60

TA

Azl )TN e RN RS23D LAY -

i TO—T7NIEHR (£14.5 V ~ £15.5 V) £ 0 #iG
— iz Ak

T R Y {0 #i +18 °C ~ +28 °C

&t ik 80 % AT (s lianZ &)

{RTFIR EE & -20°C ~ +60 °C

EAN RS #199 () x51 {(FE) x142 (RITE) mm

H= 800 g EA I~

i 25kg IR
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8%

A1

A1TIS—- - Ayt—2

ITo—-Ayg—=2
Auto Cal:
cal-box communication error.

REIVFE—F2 b+ 7 FIA4FERITO5 OWIET.I—T3., 22 hr1—)L -
=N OERETERL T FE 0N,

Auto Cal:

Port COIlIleCtiOIl CITOor.
R17051 RFPORT O R T.5—T9, REIJiE—F 2~ « 7 F T O TEST
PORT & R17051 REPORT HMEA r — 7L TR SN TWAS Z &R LTFE
§ (/\ﬂ

Auto Cal:
Please check verification results.

NI T = a VRRPRFTREE-RA BN Ay t—-TT,

Auto Cal:
Can’t Verify when CORRECT OFF.

T ) T L—3a W ETINTWIWIRET, N T r—3arFE#TLE
LEDA Y- TY,

Fyr T L—2a P AEFENTWEWRETIEAR) 70— 3 VHEHEITTE
F& A,

Eio S mRIA X Fw )T L= a D EUNEGENTODIRETHR) 7
r—ra YEETTEEEA,
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A2 BIEMEEIZDNT

A.2

HIAEREIE[dB]

AEEEIZDNT

T, HERMEIE. ARTEY Y TL—2 a2 ENAREIIE—FI N - T IT,
WHIEHD S N T A—FERRE LI EEDRIEREE A2 nET,

AREFLEBRRFIRCF U T —aE NET, FyU S —a Vb, FREERETHT S
NZ/LEIT LT, BHEEI L —2A3NTWET, 2O R L—ABSC I eI, M
A1~ A4V ET,

b L= ARG LA S, IR - RIS RE O 47 Y EMREEE - O5 2 9 EZ5 RS &
SO TESLEELDETOT, INAEBELEHOR N—FI@EB A ET, F—FILERSIC
L AMEREE (SR 1, BAS ~EA10 2450 FET, A, Z O TREROAEZLSLTH
nET,

100 + | i . . I I |

\
Y

‘\\n

\\. )
L)
L

=l N I T — -2 - 1=} 710 [dB]

LT | — == Y-3TwF -} T9$20[dB]
Al -- -0 - -1 793300dB]

LVAN

1

| ; i

0.1 : . ' I - : | i

4 5 10 15 20 23 30 35 40 45 50
DUTY¥—> o [dB]

B A-1 SCFHRIG . B L — 2iZEC L 2P E (o)
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B AR [deg]

W et [dB]

A2 BEEEICLDNT

1000 .
= ? :
\ ]
100 . | . —| - s i
g ‘ A ;
i i A L
i : ‘ " —Y-ity# - I-b VoF10[dB]
e — = — =3%9F - -} 79$20[dB]
,!/‘.‘;-' --- - Y-A99F - 0 TuF30[dB]
: ///jrr‘ :
: : bt i
19 il ) J /4. £ :
- i Cs
; Lo L | ¢
L LT
Ll ] a-”
I L2 !
L P
40
| Boff | . !
0 5 10 15 20 25 30 35 40 45 50
DUTY4—r 28]
B A-2 &N 0 L — ARHEC LSBT HE (o)
! | !
[~ i
[ s I L B
SN ‘ |
0.1 I e
pEEEAE ™ i
N ST & ' ' AT - I T
: : g = | [ ‘ ‘ A LG
SN - HEN ' — == y=Ziwd - D=} 79320[dB]!
. PTTTTTITT TTT ] Loose-v-aof « pob 192300dB]
000 f i ‘ +
R ; pn
T
6.081 L L
0 1] 10 15 20 25 30 35 40 45 ]

DUTWV#—>noA[dB]

BJA-3 fmB R © b L= AME T L ST HEE (o)
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A2 BIEMEEIZDNT

10 |
SUNE
]
1 :,7 4 . \x\"‘"- - T .
g TR | a f———Y=A? - 0=k 7 10[dB)
g RRERAREN N ) i : 1 e = YR - 0 193 20[dB)
= L ==L L N s YR - -4 9730 [dB]
= ! . - e ——-—‘ i Y i S B s -+ = -
0.1 | 4= -
0.6 ANEEEEENE Ll : ! LLELS
0 5 10 15 20 25 30 35 40 15 50
DUTVH—nx[d]
Bl A-4 it 6rfll 0 b L — AEIC L AT (6)
5.0
40 L S N PR
= :
E 3.0 DUTY#-vu210dB
(S N I I SRR e B CEPT DUTY#-70230dB
1.0
0.0

0 1000 2000 3000 4000 5000 6000 7000 8000
FEI 1 55 [MHz]

B A-5 Bt imgE © b—F NHERE (V- AF v F - O— R v F =10dB)
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lE e [ dB]

A A AL [dB]
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5.0
4.0
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2.0
1.0
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0 1000 2000 3000 4000 5000 6000
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7000 3000

A2 BEEEICLDNT

——DUTY4—»nA10dB
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...... DUTY#-»2430dB

B A-6 Bt imgE © b—F NHERE (V- AF v F - O— R wF =20dB)

DUTY#-2210dB

—

0 1000 2000 3000 4000 5000 6000 7000 8000

B 8 [ MHz |

— — — DUTY#-2A20dB
...... DUTY¥-»nA30dB
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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carclully belore using. Nole that Advantest bears absolutely no responsibility [or the result of operations
caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specitic dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your ncarest Advantest dealer. Qur address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicalcs a polentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Tndicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

* Basic Precautions

Pleasc observe the following precaulions o prevent [ire, burn, electric shock, and personal inju-
ry.

*  Use a power cable rated for the voltage in question, Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

*  When inserting the plug into the clectrical outlet, first turn the power swilch OFF and then
insert the plug as far as it will go.

«  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
arc dry al this time.

* Belore wrning on the power, be sure o check that the supply vollage malches the vollage
requirements of the instrument,

* Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defleated il you usc an extension cord which does not include a protected
ground terminal,

*  Be sure to use fuses rated for the voltage in question.

* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-

50, do not place llower pots or other containers containing liquid such as chemicals near this

Safety-1
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product.

*  When the product has ventilation outlets, do not stick or drop metal or casily flammable ob-
jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.

*  When connectling the product o peripheral equipment, turn the power ofl.

* Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicalcs an item relating (o personal salctly or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

¢ Safety Marks on the Product

The following salety marks can be found on Advantest products.

& - ATTENTION - Refer (o manual.
@ : Protective ground (garth) terminal,
% . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited Iile.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Nole that the estimated lilespan lor the parts listed below may be shortened by lactors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the Advantest
sales office lor servicing.

Each product may use parts with limited lite.
For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Life

Parl name Lifle
Unit power supply 3 years
Fan motor 5 years
Electrolytic capacitor 3 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

+ Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is lurned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

Store and operate the products under the following environmental conditions.
An arca with no sudden (emperature changes.

An area away from shock or vibrations.

An area free from moisture, dirt, or dust.

An arca away from magncets or an instrument which gencrales a magnetic [ield.

Make back-ups ol important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guaranlee [or any loss of data.

¢ Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law.

Harmf(ul substances: (1)} PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4} Other
[tems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic {excluding lead in sol-
der).

Example: [luorescent wibes, batlerics

Safety-3



Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
« An area free from corrosive gas
« An area away from direct sunlight
« A dust-free area
« An area free from vibrations

« Aliitude of up to 2000 m

Direct sunlighLO
=% «_,‘gv "

&
C Corrosive
X

e N e VT P U N P}

Vibration

Figure-1 Environmental Conditions

*  Operaling position

The instrument must be used in a hor-
izontal position.

A cooling fan, which prevents the in-
lernal  temperature  from rising, is
equipped with the instrument.

The air vents on the case must be un-
hlocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
slorage or transportation, cnsurc the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classilication of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by TEC61010-1 and described below,
Impulse withstand voltage (over-voltage) category 1T defined by TEC60364-4-443

Pollution Degree 2

Safety-4



Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type [or your country.

. . Rating, color Model number
Plug configuration Standards and Tength (Option number)
PSE: Japan 125 Vat7A Straight:  A01402
Black
Elcctrical Appliance and 2mi6 ) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight:  A01403
Black (Option 93}
' CSA: Canada 2 m (6 ft) Angled: AO1413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96}
NEMKC(:  Norway 2m (6 1) Angled: A01414
VDE; Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vato A Straight;  A01405
Gray (Option 97}
2m(6 1) Angled: A01415
SAA: Australia, New Zealand 250 Vato A Straight:  A01406
Gray (Option 98}
2m (6 11) Angled: -
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99}
@:@] 2 m (6 ft) Angled: AN417
M
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94}
2m (6 11) Angled: A114109

Safety-5
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PREFACE

<How 1o Read this Manualz

Notation

Main menu (Upper side of the screen) :(Example) [Configf

Tool menu {Right in the center of the screen)  :(Example) <Cal>

Side menu (Far right of the screen) :(Example) {Auro Cal}, {more {12}
Panel key :(Example) ENTER

CAUTION: This instrument has been designed based on the Japanese specifications.
When this instrument is used outside Japan, contact the nearest ADVANTEST sales office or representa-
tive.

Pretace-1
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1. INTRODUCTION

1. INTRODUCTION

This chapter provides a description of the following items. It you are using this instrument for the first time,
you must read this chapter.

*  Product Overview

*  Standard Accessories

*  Options

*  Notes when Using the R17051

*  Replacing Parts with Limited Life

1.1 Product Overview

The R17051 Automatic Calibration Kit allows you to execute the calibration functions with a simple opera-
tion for the R3860 RF Component Analyzer. In addition, you can check the calibration results using the ver-
ification functions of the instrument.

Using both the calibration and verification functions allows you to prevent calibration mistakes or improper
measurements due to failures.

The R17051 can perform the calibrations listed below.

Table 1-1 Calibrations that can be Performed with the R17051

Calibration R3860+0PT12 | R3860+0PT13 | R3860+OPTI4
Iport full calibration v v v
2port full calibration v v v
3port full calibration X v %
4port full calibration X X v

NOTE:

1. The instrument is controlled by the R3860 RF component analyzer through the serial port (RS-232),
When the instrument is connected to the RF component analyzer, do not use the serial port (RS-232) for any
other operations. Performing other operations may erase the data stored in the built-in memory of the instru-
ment.
For example, do not execute print operation with the printer pori set to RS-232,

2. The frequency range of the instrument is 300 kHz io 8 GHz.

1-1
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1.2 Standard Accessories

1.2 Standard Accessories

Table 1-2 shows a list of standard accessories for the instrument. If any of these are damaged or missing,
contact the nearest ADVANTEST sales oftice or representative.

Refer to the accessory by model number.

Table 1-2  Standard Accessories

Part name Model number Quantity
Torque wrench A05500 1
Control cable A01292 1
R17051 Operation Manual ER17051 |
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1.3 Options

1.3 Options

The options listed below are available.

Table 1-3  Options

Port 1 Port 2 Port 3 Port 4

OPTO1 3.5 mm female 3.5 mm female 3.5 mm female 3.5 mm female

1-3
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1.4 Notes when Using the R17051

1.4 Notes when Using the R17051

Connectable RF Component Analyzer
The connectable RF Component Analyzer is the R3860 RF component analyzer.
Directivity of the RF port

The RF port has no directivity. Any combination of port numbers can be selected to connect the R17051
RF ports to the RF component analyzer test ports.

Torque control on the RF port

Use the attached torque wrench to connect the measurement cable to the RF port. This torque wrench
allows you to control the connection torque for the RF port, maintaining constant impedance for the RF
port and assuring measurement accuracy.

Using an improper wrench not only deteriorates the measurement accuracy but also may damage the RF
port.

Secure the R17051 to a stable surface such as a desk when connecting it to the RF component analyzer.

Tighten the cable connector until the
torque wrench head is angled 15 to 30
degrees away from the grip axis.

Torque wrench

Head * G]‘ip

#; The specitied torque is attained
when the torque wrench head is
angled approximately 5 degrees
away from the grip axis.

If the angle exceeds 5 degrees, the
tightening torque is automatically
reduced from this angle onwards.

Figure 1-1 Torque Control for the RF Port

Operating environment

Do not drop the instrument.

The instrument is calibrated at 23°C, The accuracy assurance range is 23°C £ 5°C,

If the instrument is used outside this range, the measurement accuracy will deteriorate. The typical value
of temperature characteristic is approximately 0.002 dB/°C.

Cleaning

Remove dirt from the panel with a soft cloth as required. Do not use organic solvents such as benzene
and acetone as they may damage the instrument.

Use a swab dampened with alcohol to gently wipe oft dirt on the central conductor of the RF port. Since
dirt on the RF port causes the measurement accuracy to deteriorate, remove it as necessary.
Storing

When the instrument is not used, put it in the included wooden box and keep the box in an area which
is free of vibration and a fall.

The storage temperature range is -20°C to +60°C. Store the instrument within this temperature range.
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1.4 Notes when Using the R17051

Maintaining the RF port

The more the RF port connector is used, the faster it will wear.

Since a worn connector deteriorates the measurement accuracy, ADVANTEST recommends replacing
the connector when the periodical inspection is performed.

For more information on the periodical inspection and connector replacement, contact the nearest AD-
VANTEST sales office or representative.

1-5
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1.5 Replacing Parts with Limited Life

1.5 Replacing Parts with Limited Life

The R17051 uses the following parts with limited life that are not listed in Safety Summary.

Replace the parts listed below after their expected lifespan has expired.

Part name

Life

RF port connector

1000 times of mating and demating (Typical)

Torque wrench

5000 times of operations (Typical)
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2. OPERATION

2.  OPERATION

This chapter describes the names of each part on the panel and the basic operation.

2.1 Panel Description

2.1.1 Front/Rear Panel

e

I
MIITEST R17081

vy
AUTOMATIC CALIBRATION KIT
300KHz - BGHz
L ——— [ |=rorT 1 POAT 3m| []——— 3

A MAX 21 dBm £30V DT
A0ID STATIC DRSCHARGE

27[[[ = PORT 2 PORT 4 = ]]]—4

fpowen Rs-232

L I

LA
[

Figure 2-1  Front/Rear Panel

1 |PORT1

2 |PORT2 RF ports connected to the TEST ports of the RF component

3 |PORT 3 analyzer

4 |PORT4

5 |PROBE POWER Connector used to supply power to the instrument

6 |RS5-232 Serial port used for communication between the instrument and
RF component analyzer

2-1
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2.1.2 Rear Panel

2.1.2 Rear Panel

|
-

[ AWEWARNING |
I:[[ Y- ERTTRSA OF, AT AR, H

WO CPERATOR DEFUNCEABLE PARTY INSIDE .
SERVICING TO BE PROWIDED BY TRANED
IMCIYIDAKLS.

N@

IHSTALLED
OFTION HO

I

ADNBNTEST.
MADE N JAPAN

-

— I ML

o\

Figure 2-2  Rear Panel

2-2



R17051 Automatic Calibration Kit Operation Manual

2.2

Operation

2.2 Cperation

This section describes how to calibrate the RF component analyzer using this instrument.

Use the RF component analyzer panel (or remote programs) to perform the operations of the instrument.

Follow the calibration procedure described below,

1.

Connect the control cable between the instrument and RF component analyzer.
There are two Probe POWER connectors on the REF component analyzer. Either
of them can be used (see Figure 2-3).

R3860 rear R17051 front

| ¥%)

Figure 2-3  Connecting the Control Cable

Set the measurement conditions (such as the frequency) which are used in the
actual measurements. For information on setting conditions, refer to "R3860 RF
Component Analyzer Operation Manual."

NOTE:  Setthe measurement frequency, number of measurement points, sweep time,
resolution bandwidth and output power before performing the calibration.

Connect the R17051 RF ports to the RF component analyzer test ports (see Fig-
ure 2-4) with the cables that are vsed for measuring the DUT. The R17051 RF
ports have no directivity, Any combination of port numbers ¢an be selected to
connect the R17051 RF ports to the RF component analyzer test ports.

2-3
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2.2 Operation

L‘_nﬂy_ir A CORPRRNT AGLTZE .

BOBR
[ (=

L

W oEEE P
& " NEEEE

s B

| ADVENTEST F*7021 P
ASTCMATI CALIBRATION WIT
A0DAHe. BGI1x
PORT 1 PORT 2=

D2 oziame sov o

FORT & FORY gm

Figure 2-4  Connecting the RF Ports

4, Press [Cal] on the main menu or <Cai> on the tool menu.

Meas
Format
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2.2 Cperation

5. Press {Auto Cal} on the side menu.
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2.2 Operation

6. Select a calibration type and then which ports to calibrate.

For 1-port full calibration

For 4-port full calibration
—  No port selection buttons appear.

Calibration is performed.

2-6
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2.2 Cperation

It a message, which prompts the user to insert a floppy disk, is displayed, insert
the supplied floppy disk and then press the ENTER key. The R17051 calibration
data is installed into the RF component analyzer.

The message which prompts a user to insert a floppy disk is displayed in the fol-
lowing cases:

*  The R17051 is used for the first time for the RF component analyzer.

+  The R17051 is re-calibrated.

The calibration starts, When "Auto Cal:Completed” is displayed, the calibration
is complete. Measure the DUT.

If the verification result data is displayed:

* If any data is indicated in red. (Verification Fail)
This indicates that the calibration terminated incorrectly. Check to see if
the connectors are connected correctly, the connectors or cables are not
damaged or have not deteriorated, and re-perform the calibration. If the
verification failed even though the connectors and cables were connected
correctly, the R17051 or the RF component analyzer may be damaged.
Contact the nearest Advantest sales office.

¢ Ifno datais indicated in red. (Verification Pass)
This indicates that the calibration terminated correctly. Press the {Clear
Result] menu and then measure the DUT.

Note

There are two modes used to display the verification result as shown below. The
maodes can be selected by using the {Verify Sefup} — {Result ON/OFF} menu.

Result ON mode: Displays the result regardless of whether the verification
passed or failed.

Result OFF mode: Displays the result only if the verification failed. (Factory
setting. )

CAUTION: Back up the floppy disk before use.
Ifthe floppy disk is lost or damaged, contact the nearest Advantest sales
office or sales representative.

2-7
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31

FUNCTIONAL DESCRIPTION

3. FUNCTIONAL DESCRIPTION

The instrument is capable of performing both calibrations and verifications,

When calibration is executed, verification is also executed to verify the measurement accuracy.

Calibration

In calibration error factors are determined under the conditions of the predetermined measurement frequency,
number of measurement points, sweep time, resolution bandwidth and output power, and correction values
are calculated to remove errors which may occur in the subsequent measurements.

The R17051 can perform the calibrations listed below,

Table 3-1 Calibrations that can be Performed with the R17051
Calibration R3860+0PT12 | R38360+0PT13 | R3860+0PT14
1port full calibration v v 4
2port full calibration v v v
3port full calibration X v v
4port full calibration x x v

3-1
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3.2 Verification

3.2

3-2

Verification

The verification is a function which checks whether the calibration was performed correctly by measuring
the R17051 reference unit atter the calibration and verifying whether the measured value is within the spec-
ified limit.

It the verification failed, the detailed data, which contains failed data items indicated in red, is displayed.

The measurement accuracy of the R17051 varies depending on the measurement conditions. For more infor-
mation, refer to Appendix, "A.2 About Measurement Accuracy.”

1.

*1)

(*2)

Verified itemns

The following errors of all S parameters used in the calibration are verified:

The maximum value of the Logmag measurement error within the entire frequency range.
The maximum value of the Phase measurement error within the entire frequency range.
The maximum value of the Logmag measurement error within the specified frequency range (¥1).

The maximum value of the Phase measurement error within the specified frequency range (*1).

The frequency ranges used for the Pass/Fail evaluation of the verification

The two frequency ranges shown below can be selected.

Entire frequency range. (Jdg All mode)
The specified frequency range (*1) (¥2). (Jdg Part mode) (Factory setting)

The limit value used for the Pass/Fail evaluation of the verification:

Logmag: The value specified in the {Logmag Limit}.
Phase: The value specified in the {Phase Limir}.

The two modes shown below can be selected for the specified frequency range.

Span Auto mode:  The frequency range of the two areas located in the center of the measurement
screen. (Factory setting)

Span Spec mode:  The frequency range where the value set in the 1st Freq is the start frequency
and the value set in the 2nd Freq is the stop frequency.

Example of when the Jdg Part mode is used: To measure a band-pass filter, specify a band-pass,
which requires high accuracy as the frequency range.
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3.3 Menu

3.3 Menu

1.  Auto Cal Menu

Press this to perform 1-port full calibration, The Auto C1 menu iy displayed,
Press this to perform 2-port full calibration. The Auto C2 menu is displayed.
Press this to perform 3-port full calibration. The Auto C3 menu is displayed.

Press this (o perform 4-port [ull calibration. The calibration is performed.

Press this to perform the veritication. The Verify menu is displayed.

Press this to customize the calibration setting. The Cal Setup menu is displayed.

Press this to customize the verification setting. The Cal Setup menu is displayed.

Press this (o clear the displayed verilication resull.

2. Auto Cl Menu

Press this (o perform the port 1 calibration. The calibration is performed.
Press this to perform the port 2 calibration. The calibration is performed.
Press this to perform the port 3 calibration. The calibration is performed.

Press this to perform the port 4 calibration. The calibration is performed.

Returns to the Autoe Cal menu.
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3.3 Menu

3. Auto C2 Menu

4,  Auto C3 Menu

Press this to calibrate ports 1 and 2. The calibration is performed.

Press this to calibrate ports | and 4. The calibration is performed.

Press this (o calibrate ports 1 and 3. The calibration is performed.

Press this (o calibrate ports 2 and 3. The calibration is performed.

Press this to calibrate ports 2 and 4. The calibration iy performed.

Press this to calibrate ports 3 and 4. The calibration is performed.

Returns to the Auto Cal menu.

Press this (o calibrate ports 1, 2, and 3. The calibration is performed.

Press this (o calibrate ports 1, 2, and 4. The calibration is performed.

Press this to calibrate ports 1, 3, und 4. The calibration is performed.

Press this to calibrate ports 2, 3, and 4. The calibration is performed.

Returns to the Autoe Cal menu.
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3.3 Menu

5. Verity Menu

Press this (o perform 1-port verification. The Verily Cl menu is displayed.

Press this to perform 2-port verification. The Verify C2 menu is displayed.

Preus this to perform 3-port verification, The Verify C3 menu is displayed.,

Press this to perform 4-port verification. The verification is performed.

Press this to clear the displayed verification result.

Returns to the Auto Cal menu.

6. Verity C1 Menu

Press this to verify port 1. The verification is petformed.

Press this to verify port 2. The verification is performed.

Press this to verify port 3. The verification is performed.

Press this (o verily porl 4. The verilication is performed.

Press this (o clear the displayed verilication resull.

Returns to the Verily menu.
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3.3 Menu

7. Verity C2 Menu

Press this to verify ports 1T and 2. The verification is performed.

Press this to verify ports 1 and 4. The verification is performed.

Press this (o verily ports 1 and 3. The verilicalion is performed.

Preus this to verify ports 2 and 3. The verification is performed,

Press this to verify ports 2 and 4. The verification is performed.

Press this to verify ports 3 and 4. The verification is performed.

Press this to clear the displayed verification result.

Returns to the Verily menu.

8. Verity C3 Menu

Press this (o verily ports 1, 2 and 3. The verilication is performed.

Press this to verify ports 1, 2 and 4. The verification is performed.

Press this to verify ports 1, 3 and 4. The verification is performed.

Press this to verify ports 2, 3 and 4. The verification is performed.

Press this (o clear the displayed verilication resull.

Returns to the Verily menu.
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3.3 Menu

9.  Cal Setup Menu

{ Avg Factor Spec}: Performs the number of averaging operations specified in Avg Factor when the calibration is performed.
{Avg Factor Auto}: Performs the number of averaging operations specitied in Auto when the calibration is performed.

Sets the number of averaging operations when the calibration is performed. (Only in the Avg
Factor Spec mode.)

Sets the verification result display to ON or OFF.

Loads data from the data floppy disk to the RF component analyzer.

Returns to the Aulo cal menu.

10. Verify Setup Menu

Sels the verilication result display (o ON or OFF.

[Span Autc): Pertorms the Pass/Cail evaluation of the verification within the frequency range of the rwo arcas located in the
center of the measurement screen. (Only in the Jdg Range Part mode.)

{Span Spec}: Performs the Pass/Fail evaluation of the venification within the st Freq and 2nd Freq frequency tange,
(Only in the Idg Range Part mode.)

Sels the start value ol the frequency range [or the Pass/Fail evaluation of the verification. (Only
in the Span Spec mode.)

Sets the stop value of the frequency range for the Pass/Fail evaluation of the verification. (Only in
the Span Spee mode.)

{Jdgr Part}: Performs the Pass/Fuil evaluation ol the verilication within the specilied Irequency range,

{Idg All}: Performs the Pass/Fail evaluation of the verification within the entire frequency range.
Scts the Logmag limit for the Pass/Fail cvaluation of the verification.

Sets the Phase Limit for the Pass/Fail evaluation of the verification,

Returns to the Auto cal menu.
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4.1

4. GPIB COMMANDS

GPIB COMMANDS

This chapter describes the GPIB commands used for remote programming,

For more information, refer to "R3860 RF Component Analyzer Operation Manual,"

COLLECT

TEEE488.2-1987

[SENSe:]CORRection: AUTO:COLLect[: ACQuire]

*  Function Executes auto calibration.
*  Presence of command and query Command/Query

* [EEE488.2-1987 mode

Command [SENSe:|CORRection: AUTO:COLLect|:ACQuire| <type>
Parameter <type> = {P1| P2| P3| P4| P12| P13| P14[P23| P24| P34|P123| P124|
P134| P234] P1234}
*  Description Executes calibration.
IEEE488.2 parameter Operation
P1|P2|P3|P4 lport full calibration
P12|P13|P14|P23|P24|P34 2port full calibration
P123|P124|P134|P234 3port full calibration
P1234 dport full calibration

NOTE: When auto calibration is being executed, using the COLLECT command to execute another command
stops auto calibration.
Use the *OPC command to make sure that auto calibration has been complefed and execute other com-

mands.

Example:

OUTPUT 31;"OLDC OFF" ! IEEE488.2 mode

OQUTPUT 31;"CORR:AUTO:COLL PI2" ! Executes auto calibration (2port full calibration).
OUTPUT 31;"*0PC?" ! Waits for the completion of auto calibration.
ENTER 31,DUMMY !

OQUTPUT 31;"CORR:AUTO:VER?" ! Obtains the verification judgment results.
ENTER 31;JUDGE$ !

4-1
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4.2 VIEW

42 VIEW

4.3

4-2

IEEE488.2-1987

[SENSe:]JCORRection: AUTQO:VERIfication: VIEW

*  Function

Turns the verification result display on or off.

*  Presence of command and query Command/Query

+ IEEE488.2-1987 mode
Command

Response type

»  Description

FREQUENCY

IEEE488.2-1987

[SENSe:JCORRection: AUTO:VERification: VIEW <bool>
01

Selects ON or OFF for the verification result display.
When <bool> = "1," the verification results are displayed.

When <bool>="0," the verification results are displayed if the
results exceed acceptable values,

[SENSe:]JCORRection: AUTO: VERification:FREQuency{ 1|2}

«  Function

*  Presence of command and query
= IEEE488.2-1987 mode

Command

Parameter

Response type

*  Description

Specifies the first and second frequencies to determine the verifica-
tion range.

Command/Query

[SENSe:]JCORRection: AUTQ: VERification:FREQuency{ 1|2}
<real>

<real>
NR3 (real number)

Sets the frequency of the verification range when Span Spec is set.
Verification is executed in the full measurement range or in the
range specified using the first and second frequencies. (It does not
matter which frequency is larger.) If a frequency which is out of
range is specified, verification is executed up to the maximum (or
down to the minimum) frequency within the measurement range.
When Span Auto is set, this frequency is not set and the Auto setting
(the first frequency = the center frequency - 10% and the second fre-
quency = the center frequency + 10%j) is applied.
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4.4 MLIMIT
44 MLIMIT
IEEEARE.2-1987
[SENSe:]JCORRection: AUTQO: VERIfication:MLIMit
*  Function Specities an acceptable magnitude for the verification.
*  Presence of command and query Command/Query
* IEEE488.2-1987 mode
Command [SENSe: JCORRection: AUTO:VERification:MLIMit <real>
Parameter <real>
Response type NR3 (real number)
*  Description Specifies an acceptable magnitude for the verification. (Unit: dB)
45 PLIMIT
IEEEARE.2-1987
[SENSe:]JCORRection: AUTO: VERIfication:PLIMit
*  Function Specities an acceptable phase for the verification.
*  Presence of command and query Command/Query
* IEEE488.2-1987 mode
Command [SENSe:JCORRection: AUTO: VER ification:PLIMit <real>
Parameter <real>
Response type NR3 (real number)
*  Description Specifies an acceptable phase value for the verification. (Unit:
degree)



R17051 Automatic Calibration Kit Operation Manual

4.6 VERIFICATION

4.6 VERIFICATION

IEEE488.2-1987
[SENSe:]CORRection: AUTO: VERIfication

*  Function Executes verification.
*  Presence of command and query Command

* IEEE488.2-1987 mode

Command [SENSe:JCORRection: AUTO:VERification <type>
Parameter <type> = {P1| P2| P3| P4| P12| P13| P14|P23| P24| P34|P123| P124|
P134| P234| P1234}
= Description Executes verification.
IEEE488.2 parameter Operation

P1|[P2|P3|P4 Lport full calibration verification
P12|P13|P14|P23|P24|P34 2port full calibration verification
P123|P124|P134|P234 3port full calibration verification
P1234 4port full calibration verification

NOTE: When verification is being executed using the VERIFICATION command, executing another command
stops the verification.
Use the *OPC command to make sure that the verificafion has been complefed and execute other com-

mands.

Example:

OQUTPUT 31;"0LDC OFF" !} IEEEA488.2 mode

OUTPUT 31;""CORR:AUTO:VER" ! Executes verification.

OQUTPUT 31;"*+*OFPC?" ! Waits for the completion of verification.
ENTER 31;DUMMY !

OUTPUT 31;""CORR:AUTO:VER?" ! Obtains the verification judgment results.
ENTER 31;JUDGE$ !

4-4
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4.7 VERIFICATION?

IEEE488.2-1987
[SENSe:]CORRection: AUTO: VERification?

4.7 VERIFICATION?

Function Obtains the judgment results using verification limits.

Presence of command and query Query
IEEE488.2-1987 mode

Command [SENSe:JCORRection: AUTO: VERification?
Response type PASS|FAIL|OFF
Description Obtains the judgment results using verification limits,

IEEE488.2mode
response type

Verification result

PASS PASS
FAIL FAIL
OFF Verification not executed

When the verification result is equal to the acceptable value, the
result is judged as PASS.
The judgment result is stored when verification has been executed. If
verification is executed again, the judgment result is changed.
However, the instrument is initialized when the power is turned on or
the initialization command "SYSTem:PRESet" is executed.

When the system is initialized, the response value indicates that veri-
fication has not been executed.

4-5
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4.8 REPort?

4.8

REPort?

IEEE488.2-1987
[SENSe:]CORRection: AUTO: VER ification:REPort?

Function Obtains the veritication results (numeric data).

Presence of command and query Query
IEEE488.2-1987 mode

Command [SENSe:JCORRection: AUTO: VERIification:REPort?
Response type NR3 (real number)
Description

Obtains the verification errors.
Data is output in the sequence of <dB>, <deg>, <dB>, <deg> and so on.

1L

Data output sequence in 1port full calibration (4 items in total) {Example when P1 is selected.)
S11 magnitude (full range), S11 phase (full range). S11 magniude (specified range), S11 phase
(specified range}

Data output sequence in 2port full calibration (16 items in total) (Example when P1 and 2 are select-
ed.)

S11 magnitude (full range), S11 phase (full range). S11 magniude (specified range), S11 phase
(specified range}

S21 magnitude (full range), $21 phase (full Tange), S21 magnitude (specified Tange), $21 phase
(specified range)

512 magnitude (full range), S12 phase (full range), $12 magnitude (specified range), S12 phase
(specified range)

S22 magnitude (full range), S22 phase (full range). S22 magniude (specified range), S22 phase
(specified range}

Data output sequence in Jport full calibration (48 items in total) (Example when P1, 2, and 3 are
selected.)

S11 magnitude (full range), S11 phase (full range). S11 magniude (specified range), S11 phase
(specified range}
S21 magnitude (full range), $21 phase (full Tange), S21 magnitude (specified Tange), $21 phase
(specified range)
531 magnitude (full range), S31 phase (full range), $31 magnitude (specified range), S31 phase
(specified range)
S12 magnitude (full range), S12 phase (full range). S12 magniude (specified range), S12 phase
(specified range}
S22 magnitude (full range), $22 phase (full Tange), S22 magnitude (specified tange), 522 phase
(specified range)
532 magnitude (full range), S32 phase (full range), $32 magnitude (specified range), S32 phase
(specified range)
S13 magnitude (full range), S13 phase (full range). S13 magnitude (specified range), S13 phase
(specified range}
523 magnitude (full range), S23 phase (full range), 523 magnitude (specified range), S23 phase
(specified range)
533 magnitude (full range), S33 phase (full range), $33 magnitude (specified range), S33 phase
(specified range)
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4.8 REPort?

4. Data output sequence in 4port tull calibration (64 items in total) (Example when P1, 2, 3, and 4 are
selected.)
S11 magnitude (full range), S11 phase (full range), S11 magnitude (specified range), S11 phase
(specified range)
521 magnitude (full range), S21 phase (full range), S21 magnitude (specified range), S21 phase
(specified range)
S31 magnitude (full range), S31 phase (full range), S31 magnitude (specified range), S31 phase
(specified range)
S41 magnitude (tfull range), S41 phase (full range), 541 magnitude (specified range), 541 phase
(specified range)
512 magnitude (full range), S12 phase (full range), $12 magnitude (specified range), S12 phase
(specified range)
S22 magnitude (full range), S22 phase (full range), S22 magnitude (specified range), S22 phase
(specified range)
532 magnitude (full range), $32 phase (full range), 532 magnitude (specified range), 32 phase
(specified range)
542 magnitude (full range), S42 phase (full range), $42 magnitude (specified range), S42 phase
(specified range)
S13 magnitude (full range), S13 phase (full range), S13 magnitude (specified range), S13 phase
(specified range)
523 magnitude (full range), $23 phase (full range), 523 magnitude (specified range), 523 phase
(specified range)
533 magnitude (full range), S33 phase (full range), 833 magnitude (specified range), S33 phase
(specified range)
543 magnitude (full range), S43 phase (full range), S43 magnitude (specified range), S43 phase
(specified range)
S14 magnitude (tfull range), S14 phase (full range), S14 magnitude (specified range), S13 phase
(specified range)
524 magnitude (full range), S24 phase (full range), $24 magnitude (specified range), S23 phase
(specified range)
S34 magnitude (full range), S34 phase (full range), S34 magnitude (specified range), S33 phase
(specified range)
S44 magnitude (full range), S44 phase (full range), 544 magnitude (specified range), 543 phase
(specified range)
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4.9 LOAD

49 LOAD

4-8

IEEE48R.2-1987
[SENSe:]JCORRection: AUTO:LOAD

*  Function Transfers data from the automatic calibration kit to the RF compo-
nent analyzer.

*  Presence of command and query Command

* [EEE488.2-1987 mode

Command [SENSe:|CORRection: AUTO:LOAD
* IEEE488.1-1987 mode
Command VLOAD
*  Description Transfers the 1D (identification number) of the instrument and refer-

ence data to the RF component analyzer, Even if the same TD data is
stored, the data is overwritten (see Note).

NOTE:

The instrument stores the ID {identification number) in the
built-in memory. The RI7051 provides the reference data from
a floppy disk. When executing a calibration, the ID and refer-
ence data are read and stored in the RF component analyzer
memory.

When the reference data has already been stored int fhe RF cor-
ponent analyzer memory, the ID is read first, then it is compared
with the ID of the stored reference data. When the two IDs
match, the reference data is not transferred. This reduces the
amount of firme required to fransfer the reference data.

This command reads and stores the ID and reference dala
regardless of the execution of calibration.

Since the I and reference data are stored in the backup merii-
ory, they are not erased when the power is turned off or the ini-
tialization command ""SYSTem:PRESet" is executed.

The reference data is used to calculate calibration data, or is
used as the reference data af the time of verification.

The R17051 provides the reference data from a floppy disk.

[Procedure|
After connecting the R17051, execute the LOAD command.

2. The "Copy cal-data” dialog box is displayed. Insert the tloppy
disk that contains the reference data into the RF component ana-
lyzer drive, and then click the OK button.

3. Check the floppy disk ID and R17051 ID, and then copy the data.
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4.10 Avg Count

410 Avg Count

4.11

IEEE488.2-1987
[SENSe:]CORRection<ch>: AUTO ;AVERaging:COUNt

*  Function Specifies the number of sweeps when the Auto calibration and veri-
fication are performed.

*  Presence of command and query Command/Query

* [EEE488.2-1987 mode

Command [SENSe: |CORRection<ch>:AUTO :AVERaging: COUNt <int>
Parameter <int>
Response type NRI1 (integer)

*  Description Specifies the number of sweeps when the Auto calibration and veri-

fication are performed.
To validate this number of sweeps, SPEC must he set for the Avg
Factor.

Avg Factor

IEEE488.2-1987
[SENSe:]CORRection<ch>:AUTO :AVERaging:FACTor

*  Function Sets the Auto or Spec for the number of sweeps when the Auto cali-
bration and verification are performed.

»  Presence ot command and query Command/Query

+ IEEE488.2-1987 mode

Commangd [SENSe:]CORRection<ch> AUTO :AVERaging:FACTor <type>
Parameter <type>=|{ AUTO|SPECification }
Response type AUTO|SPEC

*  Description Sets the Auto or Spec for the number of sweeps when the Auto cali-

bration and verification are performed.

IEEE488.2

Operation
Parameter petd

AUTO Sets the number of sweeps automatically based
on the 200 msec sweep time. For example, if the
sweep time is 50 msec, four sweeps are per-
formed. Tt the sweep time exceeds 200 msec, a
single sweep is performed. A maximum of 16
sweeps can be performed.

SPECiticaton | Validates the number of sweeps specified in the
Avg Count. The specified value is validated
regardless of the sweep time.

4-9
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4.12 Span

4.12 Span

4-10

IEEE48R.2-1987
[SENSe:]JCORRection<ch> AUTCO :VERIfication:SPAN

Function Sets Auto or Spec for the verification evaluation range.
Presence of command and query Command/Query
IEEE488.2-1987 mode

Command [SENSe:]JCORRection<ch>:AUTO :VERification:SPAN <type>
Parameter <type>={ AUTO|SPECification}
Response type AUTOQ|SPEC
Description Sets Auto or Spec for the verification evaluation range.
1EEE488.2 Operation
Parameter
AUTO Performs the evaluation in the verification range at

the first frequency = the center frequency - 10% and
the second frequency = the center frequency + 10%.

Spec Performs the evaluation by using the first and sec-
ond frequencies in the verification range specified
by [SENSe:|CORRection<ch>:AUTO :VERifica-
tion:FREQuency[ 12},
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4.13 Judge Range

4.13 Judge Range

IEEE48R.2-1987
[SENSe: ] CORRection<ch> AUTO :VERIfication:RANGe

Function Selects the Pass/Fail criteria of the verification.
Presence of command and query Command/Query
IEEE488.2-1987 mode

Command [SENSe:JCORRection<ch>:AUTO :VERification:RANGe <type>
Parameter <type>={PART|ALL)
Response type PART|ALL
Description Selects the Pass/Fail criteria of the verification. The evaluation result
in the range specified here is output as the evaluation result of the
verification.
[EEE488.2 Operation
Parameter P
PART Evaluates the verification in the range between the
first and second frequencies within the verification
range.
ALL Evaluates the verification in the entire measurement
range,

4.14 Clear Result

IEEE488.2-1987
[SENSe:JCORRection<ch>:AUTO :VERIification: CLEar

Function Deletes the evaluation result of the verification.

Presence of command and query Command

TEEE483.2-1987 mode

Command [SENSe: |[CORRection<ch>:AUTO :VERification:CLEar

Description Deletes the displayed evaluation result of the verification.
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3. PRINCIPLE OF OPERATION

PRINCIPLE OF OPERATION

Figure 5-1 shows a block diagram of the instrument,

The R17051 is equipped with reference unit 1 which is used for calibration and reference unit 2 which is used
for verification.

The reference data specific to these reference units is stored on the supplied floppy disk. The built-in memory
stores information such as the serial number and calibration history. A message that prompts a user to insert
the floppy disk is displayed when the R17051 is used for the first time. Install the floppy disk data into the
RF component analyzer. (The message appears automatically if the installation is needed.)

The RF component analyzer loads the installed reference data and then calculates the calibration data based
on the measurement data and reference data by using reference unit 1 when the calibration is performed. The
analyzer evaluates the calibration data by comparing the measurement data and loaded reference data by
using reference unit 2 when the verification is performed.

--------------------------------------------------------------------
. .
.

[ Reference unit 1

(for calibration)
A

@_ [ Reference unit 2 :
Port2 _@ Port4
. {for verification) .

CPU [ ROM

Port1 Port3

Serial 1/0 Probe Power

Figure 5-1 R17051 Block Diagram

3-1
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6. PERFORMANCE TEST

6. PERFORMANCE TEST

This chapter describes how to perform the performance test.

6.1 Required Equipment

—_

RF component analyzer R3860
RF cable A01253-060 2
N-SMA conversion adapter | HRM-5545 2

6.2 Operation Procedure

Perform the test for all six R17051 port combinations.

The R17051 port
(1) Ports 1 and 2
(2) Ports 1 and 3
(3) Ports 2 and 3
(4) Ports 1 and 4
(5) Ports 2 and 4
(6) Ports 3 and 4

Follow steps 3 to 7 for all combinations ((1} to (6)) in the table shown above.

Notation

Main menu (Upper side of the screen) {Example) [Config]

Tool menu (Right in the center of the screen):(Example) <Cal>

Side menu (Far right of the screen} {Example) {Auto Call, {more 1/2}
Panel key {(Example) ENTER

1. Connect the RF compoenent analyzer to the R17051 by using the control cable.
There are two Probe POWER connectors on the component analyzer. Either of
them can be selected (see Figure 6-1).
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6.2 Operation Procedure

R3860) rear

R17051 front

Figure 6-1 Connecting the Control Cable

Set the measurement conditions as follows:

2-1 Press [Preset] from the [Svsrem] pull down menu.

2-2 Press <Port> — {P[2}.

2-3 Select <Average> — {IF RBW]} — {More 1/4} — {1kHz}.

2-4 Press <Freg> — {Start Freq} — 1 — G/P.

2-5 Press <Freg> — {Stop Freq} — 2 — G/P.

2-6 Select <Cal> — {Auto Cal} — {Verifv Setup} — {Jdg Range All}.
2-7 Press {LogMag Limit} — 1 — ENTER.

2-8 Press {Phase Linmit} — 1 — ENTER.

2-9 Select {Resuli ON}.

Connect the tested R17051 RF ports ((1) to (6}) to the RF component analyzer
test ports 1 and 2.

Press <Cal> — {Auto Cal] — {2-Port Auto Cal} — {PI1-P2 Anto Call.

If a message which prompts a user to insert a floppy disk is displayed, insert the
supplied floppy disk and then press the ENTER key. The R17051 calibration
data is installed into the RF component analyzer.

The message which prompts a user to insert a floppy disk is displayed in the fol-
lowing cases:

*  The R17051 is used for the first time for the RF component analyzer.,

*  The R17051 is re-calibrated.

The calibration and verification start. Ensure that "Auto Cal:Completed” is dis-

played.

* 1f the displayed verification result data contains the data in red, the re-calibra-
tion of the R17051 is required. Contact the nearest Advantest sales office.

To test the next combination of the ports, follow steps 3 to 7,
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7. SPECIFICATIONS

Item

Specification

Electrical specifications

Frequency range

300 kHz to 8 GHz

Maximum input level

+10 dBm

Measurement accu racy

0.05 dB (typical value, at 20 dB return loss)
Refer to Appendix A.2, "About Measurement Accuracy.

Temperature coefficient

0.002 dB/°C (typical value}

Connector torque

Electrical performance is satistied when the RF connector is con-
nected with 78 Nem + 10% of torque.

RF connector Option 01

3.5 mm female to female to female to female

Connection to the RF component analyzer

Connectable RF component analyzer

R3860

Control

Controlled through the serial port (R§-232)

Power supply

Power is provided by the probe power supply
(£x14.5 Vto£ 155 V).

General specifications

Operating environment Temperature
range

+18°C to +28°C

Relative
humidity

80% or lower (no condensation)

Storage temperature range

20°C to +60°C

External dimensions

Approximately 99 (W) x 51 (H)} x 142 (D) mm

Mass

800 g or less

Packed unit mass

2.5 kgor less
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APPENDIX
APPENDIX
A.1 Error Messages
Error message Description
Auto Cal: A commmunication error between the RF component analyzer and
cal-box communication error. R17051.
Check the connection of the control cable.
Auto Cal: A connection error of the R17051 RF port.
Port connection error. Check that the measurement cable is connected between the RF

component analyzer TEST PORT and R17051 RF PORT.

Auto Cal: This is displayed when the verification result exceeds the accept-
Please check verification results. able value.

Auto Cal: This is displayed when verification is executed without calibration.
Can’t Verity when CORRECT OFF. Verification can be executed only after calibration.

However, when only normalize calibration is executed, verification
cannot be executed.
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A2 About Measurement Accuracy

A.2  About Measurement Accuracy

This appendix describes the measurement accuracy of the S-parameter for the RF component analyzer cali-

brated with this instrument.

The instrument has been calibrated in the factory before shipment. The calibration values are traced back to
the organization of standard according to the errors specitied by a standard deviation. Figure A-1 through

Figure A-4 show the measurement accuracy according to this trace error,

In addition to the trace error, errors are caused by environment temperature, secular changes, reproducibility
of mating and demating the RF connectors and deterioration of connector. A sum of those errors is a total
error. Figure A-5 through Figure A-10 show the measurement accuracy (which is typical) calculated from

the total error. Only the measurement accuracy tor the magnitude is shown in those figures.
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A2 About Measurement Accuracy
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A2 About Measurement Accuracy
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Figure A-5 Reflection Magnitude: Total measurement Accuracy (Source match/Load match=10 dB)
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Figure A-6  Reflection Magnitude: Total measurement Accuracy (Source match/Load match=20 dB)
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Figure A-8 Transmission Phase: Total measurement Accuracy (Source match/Load match=10 dB)

0.25

0.20

0.15

0.10 o

Measurement accutacy [dB|

0.05 T

0.00

0 1000 2000 3000 4000 5000 6000 7000 8000
Frequency |[MHz|
——— DUT return less 10 dB
— ——= DUT return less 10 dB
...... DUT return loss 10 dB

Figure A-9 Transmission Phase: Total measurement Accuracy (Source match/Load match=20 dB)



R17051 Automatic Calibration Kit Operation Manual

A2 About Measurement Accuracy

0.25

0.20

0.15

0.10

0.05 =

o o e | — ——— e 2 T

Meusurement accuracy [dB]

0.00

0 1000 2000 3000 4000 5000 6000 7000 8000

F ' [MHz
requency | 7l — DUT return loss 10 dB

— —— DUT return loss 10 dB
------ DUT return loss 10 dB

Figure A-10  Transmission Phase: Total measurement Accuracy (Source match/Load match=30 dB)

A-T






R17051 Automatic Calibration Kit Operation Manual

ALPHABETICAL INDEX
[A] [P]

About measurerent aCCUTACY ..oeeceeeernnne. A-2 Panel Descriplion ........ceeeceeniieeniceccceens 2-1
AVEZ COUNL ottt een e 49 PERFORMANCE TEST ....c.ococivreceeece. 6-1
Avg FACIOT oo 49 Performance tesl ....ccoeeceeveeeiiniieeecccnieenne 6-1
PLIMIT Lo 4-3
[C] PRINCIPLE OF OPERATION ... 3-1
S Product Overview ... 1-1
Calibration ........cocoiciani e 3-1
ClEAMITIE .oeeeeeeeeieeeeeree e eeeee e 1-4
Clear RESUIE -.eooerooooeoeeeneeeeeeeres e 4-11 [R]
COLLECT it 4-1 Replacing Parts with Limited Life ......... 1-6
Connectable RF Component Analyzer ... 1-4 REPOIL? oo 4-6
Required Equipment ...coooceeeeviveeecccnicnnnne 6-1
[D]
Directivity of the RF port ...c.cooovveveeeienins 1-4 [S]
[E] Specitications 7-1
Error Messages A-l Standard ACCESSOMEs ...ovmeinieinivinninnnn, 122
TUTeTE mmmmmmmmmmmmmmmmmm SEOFITZ eviiieeee e 1-4

[F] [T]

FREQ.UENCY e 4-2 Torque control on the RF port ..o 14
Functional description ..., 3-1
[G] [Vl
VERIFICATION ..o 4-4, 4-5
GPIB commands .....c.cooocoeeevcececninnniennes 4-1 e
VerifiCation ..o icrineseesreseeseeseneenns. 322
VIEW et e e 4-2
[J]
Judge Range ...vvvivereccceennineecrenseccnns 4-11
[L]
LOAD e 4-8
[M]
Maintaining the RF port ... 1-5
MeENu .o s 3-3
MLIMIT oiiiviiiiciiiinenesenccesressescicennns 4-3
[N]
Notes when Using the R17051 ............... 1-4
[O]
Operating environment .....cc..eooeeercineeees 1-4
Operation Procedure ........ccoceeeciiiicinnnee 6-1
OPHONS et e e eeeeee e 1-3






IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY:: This is an important notice for the software defined herein. Computer programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
ADVANTEST (hereafter referred to as "SOFTWARE"), included in or used with hardware produccd by
ADVANTEST (hereafter referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested in
ADVANTEST. ADVANTEST hereby grants you a license to use the SOFTWARE only on or with ADVANTEST
PRODUCTS.

Restrictions

(1) Youmay not use the SOFTWARE for any purpose other than for the use of the PRODUCTS.

{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission from
ADVANTEST.

{3) You may not reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability
ADVANTEST shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse
{misuse 13 deemed to be use of the SOFTWARE for purposes other than it’s intended use) of the SOFTWARE.

{2) For any dispute between you and any third party for any rcason whatsoever including, but not limited to,

infringement of intellectual property rights.
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1.

2.

3.

4.

LIMITED WARRANTY

Unless otherwise specifically agreed by Seller and Purchaser in writing, ADVANTEST will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications sct forth in this
Operation Manual.

The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

If the Product is found to be defective during the Warranty Period, ADVANTEST will, at its option and in its
sole and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace
the defective Product or part or component thereof, in cither case at ADVANTEST s sole cost and expensc.

This limited warranty will not apply to defeets or damage to the Product or any part or component thercof
resulting from any of the following:

(a) any modifications, maintenance or repairs other than modifications, maintenance or repatrs (i) performed
by ADVANTEST or (i1) specifically recommended or authorized by ADVANTEST and performed in
accordance with ADVANTEST s instructions;

(b) any improper or inadequate handling, carriage or storage of the Product by the Purchascer or any third
party (other than ADVANTEST or its agents);

(¢) use of the Product under operating conditions or environments different than those specified in the
Operation Manual or recommended by ADVANTEST, including, without limitation, (i) instances where
the Product has been subjocted to physical stress or electrical voltage exceeding the permissible range and
(11} instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure
to corrosive gases or dusty environments;

{d) use of the Product in connection with software, interfaces, products or parts other than software,
interfaces, products or parts supplied or recommended by ADVANTEST;

(c) thc occurrcnee of an cvent of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lightning or act of war; or

(f) any negligent act or omission of the Purchascr or any third party other than ADVANTEST.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY

DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B) ANY
WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF

THE PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT.

7. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,

INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, ADVANTEST recommends a regular preventive maintenance program under its maintenance
agreement.

ADVANTEST s maintcnance agreccment provides the Purchascr on-site and off-sitc maintcnance, parts,
maintenance machinery, regular inspections, and telephone support and will last 2 maximum of ten years from
the date the delivery of the Product. For specific details of the services provided under the maintenance
agrcement, pleasc contact the nearest ADVANTEST office listed at the end of this Operation Manual or
ADVANTEST's sales representatives.

Some of the components and parts of this Product have a limited operating life (such as, clectrical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to be
replaced on a periodic basis. If the operating life of a component or part has expired and such component or part
has not been replaced, there is a possibility that the Product will not perform properly.  Additionally, if the
operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest ADVANTEST office listed at the end of
this Operation Manual or ADVANTEST’s sales representatives to determine the operating life of a specific
component or part, as the operating life may vary depending on various factors such as operating condition and
usage environment.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. All material in the
container should be checked against the enclosed packing list or the instruction manual alternatively.
ADVANTEST will not be responsible for shortage unless notificd immediatcly.

If the product is damaged in any way, a claim should be filed by the buyer with carrier immediately. (To
obtain a quotation to repair shipment damage, contact ADVANTEST or the local supplier.) Final claim and
negotiations with the carricr must be completed by buyer.



SALES & SUPPORT OFFICES

Advantest America, Inc.(New Jersey Office)
258 Fernwood Avenue Edison, NJ 08837, U.S.A.
Phone: +1-732-346-2600 Facsimile: +1-732-346-2610

Advantest Taiwan Inc. (Taiwan)
No.1 Alley 17, Lanc 62, Chung-Ho Street,
Chu-Pei, Hsin-Chu Hsien, Taiwan R.O.C. 302
Phone: +886-3-5532111 Facsimile: +886-3-5541168

Advantest (Singapore) Pte. Ltd. (Singapore)
438 A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100 Facsimile: +65-6274-4055

Advantest Korca Co., Ltd. (Korca)
22BF, Kyobo KangNam Tower, 1303-22,
Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone: +82-2-532-7071 Facsimile: +82-2-532-7132

Advantest (Suzhou) Co., Ltd. (China)

Shanghai Branch Office
Bldg. 6D, NO. 1188 Gumei Road, Shanghai, China 201102 P.R.C,
Phone: +86-21-6485-2725 Facsimile: +86-21-6485-2726

Beijing Branch Office
406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing, China 100083
Phone: +86-10-8235-3377 Facsimile: +86-10-8235-6717

ROHDE & SCHWARZ Europe GmbH (Europe)
Mihldorfstraie 15
D-81671 Miinchen, Germany
(P.O.B.80 14 60
D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Facsimile: +49-89-4129-13723

Technology Support on the Leading Edge

ADVANTEST.

ADVANTEST CORPORATION

Shin-Marunouchi Center Building, 1-8-2 Maruncuchi, Chiyoda-ku, Tokyo 100-0005, Japan
Tel: +81-3-3214-7500





