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0l &IC 3

0 FL®HIC

Z ® Document TiZ. TDRppc DFEHEICDOWTHHT 5. TDRppc DEEEFH TDR D EEREAIC D
WTIBXRT WA, BRENSDWTIE Design &Implementation # 283252 8.

0.0 TDRppc & (S fa]h

TDR(Time Domain Reflectometry) i, 3% _EAYY D EWEKHYRN)V AR & nb = EL TEY ., &
EMRED A VE =X Y ADREEIC X > TRIFH SN TL 2 x FEEE TEUT 2R ETH Y. B4 %EEH
HE L —& —2 WD, mEROEx RS U, GEOMB 2 BEI T L. AHEXY I~
WA RF S, EDWBEOBAAMBOFERENEENZD T, KFEEE 7 —) 22883 5 L8
DEBFERANY MNVERLZLNTES, AFREZ DB DEEHEL U THW 2 DT HIRE DE_L R
THb, ZZTHRAIOFERLFFOMB & BB UTHW., BHERE L REAEBO KR DZEN B
REGABIOERFZERE RO 5 HENFRSINE, ZH % difference method & W, Cole, Mashimo,
Winsor HIC & 5T 1980 IR I =, ZD#. Mashimo bl k> T, HEEEDEREEEREF-7=
FBHC difference Method % @ 3 2 HEMNBERHINE,

Difference Method DFIEAEZ DL DIZEFEDFRILICU oM VENWTH BN, EETHLhdLEh
RVICFEREDMNY, JIONTHREDEHEZeNS, 7T T LBRY 71k o ThahiaMaL #Hb
N5EIICIFRoTWRN,

TDRppc &, defference Method M7 )V ) A LIIFED =, AR & REAGBI O AT HER % FHHIL 8
RABRLFHEITZTOI/SLTH D,

0.1 FRRRERVEMFRIE

FAFERIEIL . PowerMaintosh(Apple Computer, Inc.) T CodeWarrior (Metrowerks Inc.) & F\W\V/=,
CodeWarriior ¥ 1 HIC SEHET SN E DT, FAHZDEIC TDRppe EHIANA)L TWE, BED
BHRIE Pro3 TH 5, & B LIIFDZALERLDEERD 7= HIC Macintosh Ilci T MPW & Symantec
C++ for MPW 2 FIWTRHRL EZEDTH B, WIHT Mac EFE-> TR EMAFRZOT OS5 LORH
THholz., ZOREAFRERER CodeWarrior ICB U, FHEEER LT 572 HIC PowerPC XM EZHZ
o BHEDN—Y 22IE 1.2 T, PowerPC R AT 4 TIRDBEREL TWB, ANXT MVDFHEDZHICIE
PowerMacintosh WAETH 5.

TDR JEDN—K 7 2 71E HP5412*T ¥ 1) = X B K HP54750 ¥ 1) — X (Hewlett Packard Inc.) IC
MIGL TW5B, HIESUD A > & —7 = — R GPIB(HPIB) T3 %M Mac i3 Zh 2 EHETIIFH-> T
W, TDRppc CIIUATDA Y ZB—T 2 —ARFHIZELNTES,

1. MacADIOS488s
GW Instruments Inc. DE, HARORIEEIIRET 7 =4,
2. MacSCSI488
10Tech ttD &L, HARDRBIEIREGT 7 =4,
3. PCI-GPIB
National Instruments $tDEE., HADRBEIIHARF Y aFIVA2 AV AV,
R ANE NI-488.2 2§ 5.

MacADIOS I I0Tech #£:0 OEM T, MacSCSI488 ¥ KRS ANEEH TR EETH S, BifE. [0Tech
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0.2 AUZh—ILAE 4

1 MacSCSI488 * SHEHIFIC U =D AFEIRETH 5, FaFIVAY AVIV A VFIINY 3V »
WS HOFHIAR—-ROZEHTH Y. Mac HORZHER — N DEERTEMRT LDz DT, Zhdh
Sl NIHOEFREFE STV ZLICRBEED,

TDRppc &> TEHHlE 321N — RWRBEEN, FHlE MmO FETITOWEEEO 7 7 A VD H %
TDRppc TS BZZ L HEBAAFRETH 5., TDRppc iTW L ODDEFBEED T 7 LIV T x—<T v
MIXIHRL TW5,

BN E SN EFBRARY MVOFHTICIE. #AE Igor Pro 2#3EL TW5, TDRppe id Igor Pro
DERD T 7 ANEHS1TEZENTE S, Igor Pro il BT BEHI.
http://www.wavemetrics.com

THRHZLNTES,

0.2 A VXh—LK%
TDRppcl.2 7 VA DHOD TDRppe % € Z TEFERFIC AN TEM BT XV,

MacADIOS(MacSCSI) 26> TDRppc i&. ZHHDA Y A —T 2 — AR T ANH 2V Mac ETH
FHUES S ASMEEIES B,

NI-488.2 £ TDRppc I&. TDRppc B RX B5FHNC MacGPIB.shib AWk 7' 07 5 L& &t
RuhiELniwn, AV A —T7x2—AR—RE2ANTWRWNY OV CHBRAEDOARDEDICEINTHE
l%. MacGPIB.shlb # TDRppc & AU 7 #)VEICaE —L THEL D, BEEEHEET 7 £ )VIC MacGPIB.shlb
EANTBINTEHENRH S, MacGPIB.shlb If NI-488.2 % £~ A h —)L T 5 & HENCHEBEHRIRIC A
5. NL4882 X NI#DT 2T RX—=U k) (R—=RFR&FHE->TWwWaTd) ¥vryn—-KTx5,

0.3 242X

TDRppcld 7V =Y 7 M7 T, GNU General Public Lisence IZ{- CHIF XN 5, _Documentation
T A)ED GNU GPL 77 A)VEFFAT. TONERTEZL,

0.4 HYR—b

A=l K BHWEHLBICIZRERBRY IR U %, apj@atom.phys.ocha.ac.jp IC A =)V & &L L\,
UAL. HEDERICIGL 5ZeNTERVWHIBLALRW, RADT OV S LEBNCERYNBHZL. HID
fEETELL -2V B TS, HLUVARY ANEL TR V& DI,

723 TDRppc [ IEHHETEN 5,

0.5 ZFoh
TDRppc DYV —A2—R & RT. ROBMEDT OV S IV 7 OEHieHlToZ L 225U 7,

*NI XISRDEEDEDIC, BAFY aFIVAY AV AV YNS PCI-GPIB R—RKDOHLU HL 2%iFE. ZZICB8HLHL E
iF5.
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1 FERHEDOFa—-bUTL

1 BAERHEOFa1—-hLKUTL

22T, ITICHBREL ERFHEED 7 7 £ )V (TDRppe X —=VIL&ENTWB Y TIVT 7 £))
M5 TDRppe % - THBFBRE HET B HEICOWTHHT S, RABXBDNEHREEREERELRN
HELEERED. HIRFEZFOELOORENTIZ Z CIINER/NEICL Y HEDT, XY THENTIFE
LY,

1.0 TDRppc OIEEN

TDRppc D7 AV EX TNV ) w7 3ThIT 075 LN hES.
Fig. 1.1 TDRppc D7 A AV TH 5. TAZ M TORBIC K- TEZ HW

SeTiRARVHNELAR, %

BRI ZHIE, 150GHz HD TDR %47 5EDDNNVAV XV =R DT NAL ADI A

TORpp:
INZ—=VTHB, HRICEH GaAs BH B1EF 7=, DUT(Device Under Text) 1ZED
RSN B, .
il T Figure 1.1:
EEL ZERIT. TOLO>RU 1Y RUNHS,
" % File Edit Settings Browse Calculate Caonnectiaon
e e
g S[E TOR Parameters ai=f
i DataFilel f
] DataFile2 :
#
B DataFiles
©H  Sample baseline[S] Probe length dimm} :
,;’ff Sample baseline(E] : Electrical 1ength gdimmo} :
by
"‘,1, Sample cutoff[s] Sample Conductivity
,{'J Sample cutoff[E] : Calib. Conductivity . [
¥ : i
Ji DC Calib. baseline[5] : Standard Samp]e:
:r'"-' DC Calib. bazelinelE] :
" DC Calib. cutoff(s] | A rRLCy
7| Dbccalib. cutofrle] PLEG BLLaltie)
2 Time Intervalisec.) : FT start{log) :
) FT end {1ogf) ;
1  Comment: FT logf interval :
7
[
by
ol
'
7 5

Figure 1.2: fENEEDT 1 VR

1.1 XETERFEDT 7 1 L DFTHAH

Fig.1.2 1RL Y 4 > R oo DataFilel [RA> & 1EZ Yy 735, $5L. Figl3D&d>R77
AIWERY 4 VY RUMNHS, Zhid. TDRppe 1.2 7 #)VE D HOD_Sample by apj 7 A VX DHDFT —
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1.2 ZRZNLEEORODINS A —5ERTE 6

BT 7 ANEBAEL ZBTHB, 77 ANVEHLICE, 77 AVEBRL =4, [Open &7 Vv 7 T2
BICIEL W7 7 A VERE BSHENH 5, met_w_Inl.dat ICKHL Tk, VARD 2FEEHD Std &Sample
BRI, ENENDT 7 AIERICODWTE 3.0 HiTHHAT 5.

([N IR NI CANRIRA ] 1 1 | pepwreaeeggginee

5
i

[= _Sample by apj v | = genesis
fiE met_w ini.dat

i

[

:

« 5tdé&Calib&Sample

) Std&Sample
1-Data
s : : et e, L A e |~
Feeal Tokai Univ.format F M Tl | -
-l;r'v':. I'P':.—.um'ﬁ" -ﬂ-um B
44 HPS47504 data (i iagasd -
T T T T T T e N e e T | S

Figure 1.3: 7 7 4 L5t dkAH EH

MESET77ANVEREZBAEGSIX, 25— AvE—-VU%RFERTIV 1Y RUMNHTHEAARIITH
N,

HiARABRDET T2 L N5 A— R AN Fig.1.4 D& DI 5, Time Interval ICBHER A5 TWVWS
ZEIERLUTIEL W, HP54T50 AMRICHBDO 70V E -~ RS A TICEEBRESINET — XX 774V
ICEEREEHAAD RWDTHEEBNMLETH 5,

1.2 RN LEBEORODIND A =5 ERE

ARY NVOFHER T2E0IC0F. TTREEFEOLY O&BHEEFE DI DRD ZLENH S, £3, Settings
AZa—® Sample cutoffs ¥ &3\,

HLU WD 4 2 RUBFEWT., BHERR L RAGBIO FHERDZENFR SN S (Fig.1.6)

T4V RINTITRARAY REHNTE, [Scale [REY DFIHIC, KA ZLBICHL T 557 — &
DR A MNE 2 DALEDHES KO BEOERRRIN 5,

BLYSTWNSTEL LIRS, [Scale KA &7V Y V5. XY HHDHEAEEASTZEHD
74 Y R UMNEEL, Figl.7 TR X IXZEHAT YIC 20 2 AHLTWBR, Zhid X FIEZD £ DfER
TY AN 2R T B WHOBEKRTH 5,

WIS, KEREDSTOWENE HD GEEMENTWERWHE D) 2 TS, VYSTU4V KD
EVgDVUARE 7 VY 735 L. RO Horizontal bar AFRIN 5 (Fig.1.8), ZD=AFERN SV T
5 bar® EFICBETHZ LN TE S,

TDR Data Window(Fig.1.8) DR XY DHED X:, Yid, IV ARAY DO EERT, BRSO S1H
BT —ZDAT—=)VICHIGELTWER, F—F & KU —ALTWaW, FAEDT S T7DEICTT ARAY
AEEREL ZICRRSINBEDN. RA2 ADAEDT —RDfEL 725,
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1.2 2RI N LEEDROHDINT A —5RE 7
_——ro——rmrame———.,e.............---- EE|
DataFilel
DataFile2
| DataFile3
_[ Sample baseline[s] : Probe length dimm} :
Sample baseline[E] : Electrical length gdi{mm} :
Sample cutoff[5] Sample Conductivity :
1 Sample cutoff[E]: Calib. Conductivity :
| DCCcalib. baseline[S] : Standard Sample:
DC Calib. baselinelE] :
| DCcalib. cutoffis] ; Temperature(C) :
| bCCalib. cutoff(E] : kreg: N, Ealolhal:
Time Intervali{sec.): 2.0000e-11 FT start(logf) .
FT end (1ogf) :
1 Comment: FT 1ogf interval :
Figure 1.4: T—% 7 7 A LTRAHAHKT &
ﬁ File Edit pEsEIRaNsE Grovwse Calculate Connection
Parameter E TOR Parameters
PEMEIRNE  cample cutoffs
DataFile] Calibration cutoffs
DataFile S
Convergence Condition
Sample BeS8  Ervironment Info Frobe length
Sample basqd Timebase Electrical le
Figure 1.5: Settings * —1—
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1.2 ZRIZMNLHEOROHDINS A —5BE 8

=@ TOR Data Window —=———————
_[ Scale 1: 0.000+00[ 0000] 2:0.000+00[ 0000]

| [Marking Z: 0000+ 00[ 0000] 4:0.000e+00[ 0000]

!

T

T

T

T

AES
Figure 1.6: 74 VR JOEO 2lF W IC T —7DIRREN S

1 TOR Data Window Bz
i Point: 157 : _ B
5 @] Eaaeln 10,0006+ 00[ 0000] 2:0.000+00[ 0000]

Marking) |v.-4736814-03 3. 0.000s+00[ 0000] 40.000:+00[ 0000]
3
3
3
3
)
)
)
J X | |
;

y: |2.0 |

il

<alli

Figure 1.7: #EZ 253 %

TDRppc A—Y—=XH A K by apj February 26, 1999  20: 27



1.2 ZRIZMNLHEOROHDINS A —5BE 9
Eo TOR Data Window :
1 [ Scale | [Puint 8 __ B ) ] i
3 CE.E v 1 71068710 hbar: - 1.01 47e-02 1:0.000z+00[ 0000] 2:0.000e+00[ Q000] _I
| Markmg V-1.217524-02 3 0,000+ 00[ 0000] 40.000+00[ 0000]
e /W
Figure 1.8:
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1.2 RV PMLEEDROHDINT ,—5RE 10

BEDFRAT—IVEERELEY, Y4V RIDOYVAXEEELEY, HEEAZ7O0-)VLEYTEE
Horizontal bar IZEEMNHIEA 5., O —ELAKEONAE: 7 Vv /7T BEEFRRIND,

EEIC. VSTDEZIBELORAIVIDNHORWE ., bar DERINESEFFICRoTUED, HL
WhariZ B3 AL FTRINTEIK L., — B4 VR U2 THOHEERRIBLLE S barlTIBZ 5.
HFE VRSN E L BVAR, F— AAHIITBEN 2 VWDOT, RBELTEL Y, S2EMCEXIEL TV
N=VayTRETTFETH 5.

bar DALEIL. hbar 7 4 =)V R ICFEKRSN 5,
R=25A 2 HY N7 EYRD BITUE, |Marking[RE > &7 Vv 7 $5,

IEI=——————— TRDataWindw=————————1
[ P 1
J [ Scale | (ot 58 o |nberi-834ds-03 1:1.800-10[ 0009] 2:4600e-10[ 0023] {
| [Marking] |v.-4513486e-03 3. 2 660e-09( 0133] 4:0.000s+00[ 0000]

B

=

B

=

i

i

i

i

i

| =+
e [ i

Figure 1.9: 7— Y IZEBROEEE DS

SV ARA Y RDFEN . REOVIATICHRNTFENA - EFRICED S (Fig.1.9)

R=2A5A4 YD XAE (MV—=ZADETRITHIWN) IKRAVEZEBVWTCZ VI TBL., ZDOAE
ICRDBHFENFETREIN T, HHD 1: L WD T 4 =V RIERFRIN S, NEDOWERFITT — &
OIET, [] BT —ZDEEMNERT. R—=AS AV DEBRAIL B, 1Y M AT DEAIE BAEDIEICS
DAEBEHL 7V ITE, ZOEEEF->TELW., ATEMSIECZ VY I T5, 45520HDL.
ST ARV IVDEN TR S,

PENE* EX S Marking R AV 27 Vw735, ZRETICRESNENETIRTIVY
INBDT, 4 HOGEMERDRBTILNTES,

FTTICAHDMEEHEL T, BEDOI—A—DNERINTVWEEHICIE, I—H—DETITTRARA
VEETEN=VIDERED ST — A —NKEDWRTERIND, ZORBTERIISY—H—%2T5
FZENTED, EEL. WEOY—h—%2BXTEHMTZ2IFTERN, $E, —BEDOT—H—I1FF
REREBA TECEEIERVWL ., —BEDY—H—RZRREBOEEBI TEHMTZLITTERN,
T=HA—=TEWIERZENTILEFS, bob~vy—Ah—FLEADTEVWEERX. VFST72IEKTEZ
. BL. ¥ HA-DEL-TLESTHOELBEBRTERL oL ERX, —HZOU AR RALT
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1.2 RV PMLEEDROHDINT ,—5RE 11

Fig .11 DNS A =X ADE@EEHL, X=X Ay NATDEEXEF R —-RKMSAALTEET
5, HEE Settings A=a—h5 Sample cutoffs B ZEFEU EMEICH U EAREICY —H—DNERIH
50T, BEY—A—%RSv /L THERMECHDES.

EOI=———— TR Datavindiwn =——————
1 1

] (Scale ] it 77 o 1:1.800e-10[ 0003] 2:4600- 10{ 0023] f

_P[Tjﬂfjfﬂ?g V. -2 00623502 3 2 fie-09] 0133] 43 520e- 09 01 76]

3

3 4

3

3

i

i

i

i

i

|| bl

o <=l [

Figure 1.10: Y—A—%&7 57 LTEMLL THLE S

BEMD =D, ZOT 4R Y (Figl.10) DYV O—XRy 7 2% 7 Vv 7L T, W4V RUEEAL
5, T4V RUEHL 3L EICHEL EEMFENT XA -2 —-3h 50T, BATHCEZ L, T
A=A 4R Figl.11 D& DIl b,

Sample Baseline[*] ¥ Sample cutoff[(*] ITEWN Ao TW5, BIEHEEEY OMBNT A—2 % ANT 5,

FRID_EMSNECfER AN TWL . Probe length & Electrical length IZHEICHWET O—T DREX &
BRETHS, 2OV TIVT 7 AIITHL T, HIC 0.01 & 0.2 2 AST 5, RD, Sample Coductivity
& Calib.Conductivity {3 B AT, EHDOF FICL TH <L, Standard Sample (FHIEIC V=AY
VITNVERES, A_a—FERITRoTWS, Water ES,

TDR OWETIL. T TICHERFEBRANY MVDEEBERFZEN DN o TV 2 E B0 7K & R0
EUTHWS, ZOAZa—IlHhrWET. RREICHT 2EBFEREHETIRENT A-EANTT
IKRLNTWT, 707 5 LR TR ZOHMEFERBDO AN MVEFHEL TWS,

Temperature [ ZBEHAERBI O KFRE R FEL 22 ZOHREREX B R TAT TS, ERIC & o TIRAR
Ble ERERBIOHE X AU EETITOZ L 8H 5L, BOREBEDZLEHBESD,

YT NT7 AT, 25 B ANT 5,

Freq. DC Calc I B ASL 22\, FT start, Ft end, FT logf Interval 137 — V) TZH#13 2 FIREE
H e BEBOAREDONBDOEE ANT S, 2D DEIIET - 2037V w70y
EHEZRL THRD L, FBOYYTIVT 7 AI)VTIE, BIED 100MHz(10%Hz), #TH 10GHz(10'°Hz)
MNEYITHY., FT start 11X 8. Ftend ICIX 10 2 AST 5. 77—V ZEHBEOAIAIEL 0.05 2 AST 5.
JABE DB 8,8.05,8.1,.... LB ETHERABREFEITHZ LIRS,
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1.2 ZRI PN LEEDLODIINS A —5RE 12
TODR Pararmeters EE |
|
DataFile2 l
DataFile3
q Sample baseline[S]: & Probe length d{mm} :
| sample baselinelE] : 23 Electrical length gd{mm) :
| Sample cutofflS]: 177 Sample Conductivity
Sarmple cutoff[E] : 212 Calib. Conductivity :
DC Calib. baseline[s] o Standard Sample:
DC Calib. baselinelE] : o
DC Calib. cutoffls] ; 0 Temperature(C) :
DT Calib. cutafflE] 0 Freq. DC CalelHz) -
Tirme Interval{sec.) 2.00008-11 FT start(logf)
FT end (logf : E
Comment: FT Togf interval : [
I
5]
Figure 1.11: 7 —) IZXBROEEN I —ENn %
2B, Comment 7 £ =)URICIIMATHHFERZLE2ENWT LWV, IRTATVKDLD L, NS A—X
U4V KU Figl.13 D& DICkr b,
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1.2 2RI N LEEDROHDINT A —5RE 13
IE = = = TDR F'a.tl’ameters — ——
i DataFilel
| CataFilez i
p DataFile3 i
{1 Sample baseline[s]: ] Probe length dimm) : 01 -
{ Sample baseline[E] : 23 Electrical length gdimm): | -2 -
1 Sample cutoff[S]: 177 Sarnple Conductivity
1 sample cutofflE] : 212 Calib. Conductivity :
| bpccalib basetinels]: |9 Standard Sample:
1 DCrcalib baselinelE] o water
{ DC Calib. cutaffls] : 0 Temperature(C): Acetan
! DC Calib. cutoffIE] 0 e B Eatetball: Chraloform
1 Time Intervalizsec.: 2.0000e-11 FT start{logf) . Benzene
i FT end {logf}): Taruene
1 Comment: FT logf interval : Ethanol
| Methanal
i
i ]
Figure 1.12: £ L DEHEANL . BEY VT L EESR
iE TODR Parameters = EEE
] DataFilel -
| CataFilez i
i DataFile3 i
i Sample baselinelS]: & Probe length dimm) : 01 -
{1 Sample baseline[E]: 23 Electrical length gdimm): | -2 -
1 Sample cutoff[S]: 177 Sarnple Conductivity
1 sample cutofflE] : 212 Calib. Conductivity :
| pccarib basetinels): |0 Standard Sample:
1 DCcalib baselinelE] o =
{ DbCCalib. cutoffls] 0 Temperature(C):
! DC calib. cutoffIE] 0 ;UL LalelHal .
1 Time Intervalizsec.): 2.0000e-11 FT start{logf):
! FT end {1ogf) ; 0
1 Comment: FT logf interval : 05
b
F (=]
Figure 1.13: /NZ A=%D ASMFTET L /=
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1.3 HELHBRORE 14

1.3 FHEHGROKRE
ANRY NV EFET 5IC1E. Calculate X =2 —® Start FT&Iteration %23\,

& File Edit Settings Browse Connection
e Start FT&Iteration
DataFilel Standard
Matalilad

Figure 1.14: Calculate * =1 —

BAEBRNCEENMEE 2, HiEICY A R UMNEWT, HER2LTWA., Y OEERZHEL TV
AEMFRTS, (LALZORITHAEL TWRW)

TAYRUICEFY U BVRED 2D L, HEOERTRT BT EDIEoE, BHON—Y 3 Vi Tici TEWT
WEDTEHENED > =D THRBE/NEN>E, UHL. PowerMac IR S THBIFFOSRENEL o/, HE
BENENDT, V4 VR UEFRRLUCEHENME 2 ELBoEL IO > TERAMBATLE D, FYBILUR
BBV ITBEDITHELY, 20T 4 YR INENTWEREESEZENTERN o, T4V RINHETWS
HRENETEC, FA3IV 7 2HbETHEE2F VI FY—32Z2NTERD ENBE,

HEN D2 L., RO T 7 AINVDBRERITD, 77 AIVREDE 4707 XEENFIHT 5 & HEH
ICFEREN B (Fig.1.15),

[ _sample by apj * |
D met_wlni.dat
Desktop
R OO

[
o
]
=
o
i
II 7 1

&

Output file name Cancel
[Untitied |

il SPC delimited text |

Figure 1.15: $6R&E®REFT 57 7 4 LOFBAEER

Save

ot

WREPRETE 77 AL, 200EREENS, IGOR TEXT #3&3 L., Igor D wave 7 7 £ VDT
RTCHEEIND, ZORRTHRELET7 7 AV % IGOR THhadb ., BB, FERDEL - BEICZ
NFN wave DLEIA DX, EED wave D WaeNote I ANRY NVEEDEEDING A —XDENRTXTA
5%, SPC delimited text 23 & . I LI, FE. Freq. DC.calc DEHEBICHIT 5 DC 2L 5l
RS, ATV —Y a3y OEEDIECAXR—=ATRYISNET —ENTEFANT7 AV U THRESN S,

Igor ERTLRFEL TANRY NVDIEHTIC Tgor D Z L ##ERT 5, Igor BRATHNE, 7—-VIE
HOBEDNS A—ZPAALETAV R, iR 7—V B2 1T 7= HERE DN FTART WaveNote ICA
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1.3 HELHARORE

15

DT, EONIT—=EAMWDTHHIBZZEMNTE S, Igor FEHLARVWEEIZ. SPC delimited text T
BETNE, EWTWORHE - VSTV I NTHRARADZENTES,
YU TNT 7 ANVDFHEICENWTIE, Freq. DC.calc X ZERTEHEL DT, SPC delimited text TH#
BLEGE. 4ABBDT7 4= VREIRTONAS,
ATV —=varyOERIE, ATV —YaroO—TE2ELERTHEZNCT OV SLON—T HTV R
EZDEEMELTVWASED. 1HFHBELESEIXONA-TWS, BEDT £ —)URIC 1 BLUEENE

HEToEEBICR S,
FEN KD E#, NS A—FT7 4Y R Fig.1.16 D& D175, Sample Conductivity 7 4 —JUR
ICENA-TWS,
T = = TDR Parameters —— — = FE |
DataFilel i
b
DataFile2 4
| DataFile3 -
? Sample baselinel[S] : & Probe length dimm) : 01 -
| sample baselinelE] 23 Electrical length gdimm) : | 2
Sarnple cutaff[S] 177 Sample Conductivity -2.613494e-04
Sample cutoff[E] 212 Calib. Conductivity 0.0000008+00
DC Calib. bageline(s]: |9 Standard Sarple: -
DC Calib. baselinelE] : 0 = -
DC Calib. cutoff(s] ; 0 TemperatureiC) : s
DC Calib. cutafflE] - 0 Freq. DE CalctHz) -
Time Intervalisec.): 2.0000e-11 FT start(logf) :
FT end {lagf}): 10
Camment: FT lagf interval : 03 |
E
&
Figure 1.16: 5tB&. EEEXDENAS

Igor FTERT 7 7 A IV ELFEL . Load Igor Text.... THARAAE L ZD Igor D Command Window DH

% Fig.1.17I3R7

Lok sy b T

ntitled

T e W T g e g S -..|.;|J.

Iqar text Toad from "Untitled”
waves: WAVE_logf, WAVE _real, WaYE_imag

Il E{)E

]

Figure 1.17:

TDRppc 2—%—ZXH A K by apj
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1.3 HELHBRORE

16

Igor T. HEEBD wave I Browse Wave & FE4TU EHERDOBI% Fig.1.18 & Fig.1.19 1TRT

! =————————— [Browse Waves 2
2
Tupe: DF Paoints: <1 F

WaNVE_Togf 7]
wWANME real % Scale: 0,41, ™ "
: F
WAWYE_imag D Scale: 0,0, ;
i Mod:  yes 96.5.15 20:26 F
Symb Path: <none: File Name: g
F
4| Path: E
= ¥Wave Note 3
STAMDARD_INDEX: 1; i F
STAMDARD_MAME: Water; k
Sample baseline[S] :6; = |I:
&l Eml
( Relocate to File ] .

Save and Kill| Path: |—default_w | Done

Cr ) ) | 3

Figure 1.18:

Fig.1.19 D)NF X — & & Igor D keyword-value DFERICHE S TWE ., ZOEARTHETHLIL IgorPro
Folder MH®D, WaveMetrics Procedures:Utilities:String:Keyword-Valu D7 0 Y —Yv & FAWT, THE%:
BATZOEEZRYHBTZ EAEBICTE S, Igor Pro ver.3 @ User’s Guide p.105 ICH AN D 5.

TDRppc 2—%—ZXH A K by apj

February 26, 1999

20: 27



1.3 FHELHBRORE 17

Yarvre Nple00Feamm—m—m—m—7—————

STaMDARD_IMDEX: 1;
STAMNDARD_MAME:wWater;

Sample baseline[5] :6;

Sample baseline[E] :23;

Sample cuttoff[S] :177;

Sample cuttoff[E] :212;

DC Calib. baseline[S] :0;

1| DC Calib. baselinelE] :0;

Al | DC Calib. cutoff[5] :0;

Al DC Calib. cutaff[E] :0;

Time Intervalisec.) :2.00008-11;
Probe Tength dimm) .01;
Electrical length gdimm) :.2;
Sample Conductivity :-2.615494e-04;
Calib. Conductivity :0.000000e+00;

<alli

T A The s T

Figure 1.19: WaveNote I35 RI& HEICET 21E#HNAS
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1.4 HRFBO7 7 A LOFHH A (BBATF— V) 18

1.4 RETRFBOT 7 4 LOTAHAL (BEKT A —< UM )

[DataFilel [RE> &7 Vw7 LkEHE . Fig.1.3 DX 47 0Y T TOKAI Univ.format %&3., ZDL
%, Fig. .20 ICRT Ay E—UNHEM, [OK|EZ ) v 7L TERIEE AW,

Cannot find resource of Preamble in
your data file.

Sl

!

i TS R | I TETTTHOr atur e

Figure 1.20: 7Y 7 U TLDBENE WS Ay =V

Preamble & 13, HIEHNFHF > TWBEHRO—ETH S, TDRppe &> THIREL EHE1E Z DIFHMN
FHHEED 7 7 AIICASTWED, I TRWERIEIZD AV E—-UNHS, Preamble ZDED%E T —
AL ED Z L RVWDT, ZOAVE-YERICTINEI RN, Figl21 DEIRAvE-IUNE
REINBZLvH b,

% This data file has parameters of last
processing.

Do you want to restore the paremeters?

[Restnre Parameters] [ MNew Parameters ]

Figure 1.21:

Zhi, DEIC Z DI TAXRY NVDFER L EZ eARH > EHEICFREIN S, TDRppe ik, AN
J MVDFEMED o= ZICS, TDT 7 AIVICABNS A=A 5 FETE, £ WDV EkYy YT
NVERWENE WD EHREHEDSFTRLZ LN TE S, DRIOABENS X — & L FURETARR L =
W =i, Restore Paremeters 2 7 Vw735, L WRHETHHEWE Z1d New Parameters & 7 U W
755, HIOFRGETARNT NVOFHERT B L. FEMD 7= L ZITH WNT A — XIHL WNT A —
AT LEEXINS,

(HBRT+—~<v MIonWT]
TDR ® difference method D7 A5 S LI AFIMTREZINTWSE, REBRZOETHAESETEREINEDD

ABRAIT, PC-9801 ¥V —X (NEC) TEIET 5, KICAMWMELTRBRORHICE THAEEICHERE DD > THMEI/EL
LEBORHY, Y PC-9801 ¥V —XTEIET 5, ZORICIARDFHFI AN DOS/V BETEEL ZE0A

TDRppc L—H—=ZXH A K by apj February 26, 1999  20: 27



1.4 RFBO7 7 A LOFH AL (BBATF—I V) 19

H5, TREYDLLEBNT. A ELTFEOWIED ZHIC Macintosh ICEESEEL =, REROT IV —TIEHZEHL
SYVETHHROT OIS LEHESTVWRIITE. BRHSADBDICEL TESD L Z AHEHRN 2,

FAD PCOSJRIE. T—R 7A=Y MBNAFUTHY, SIEEHAL TWawn, 2EEDSEETIET — XD export
EZBATINTTFAMERICU 2. TDR O ERILTERO 7 )V —T BEEL TWT (ARLDT) EH
TERY, EHROZMDO=DICE. KEROT I —T DT 7 ANWERDBENH D, EDEDFERT+—I Y D
REREED 7 7 A ) 2 5EHPAD B L DIEREIL =, 77 AIIVERDEL WEHIE Design & Implementation % SHEL
TIEL WY,

TDRppc 2—Y—=XH A K by apj February 26, 1999  20: 27



1.5 HP54750A DT —H5 7 7 A4 L DFEIHrAH 20

1.5 HP54750A DT —%5 7 7 4 L Di&HIAH

HP5412*T OFREEREY U T, HP54750A BHEFTEI N, /NWVAY 22 U —RITF Y OARKICHA AR
T, 35 AYF 709 —RSAT 2NBEL TWSORNRMTH S, TDRppeld GP-IBAY A —Tz— R
25T HPSATS50A WD T — X EMYADLZ L ETE BN, ZZTE HP54T50A MBS EHE 7D v E —IC
EXAAVET — R EHPAUEEICOWTEHHT 5. GP-IB%8BL TTF — X2 HAAAEGEIE. ZOH
DABTERL TH bR,

HP54750A D7 A vE—R SATIEESINET — R 7 7 AKX OBEEN ST — K TREIS
NTASTBY., MacDTF AN T 7 AINCEHT 5 LHETIZIE 1TBEICEZATNTWS (EFICL
FHIFIFTICASTWBZERH D), Zhid, TN 74—y MR DOSHIETH Y, BITa— N DFWHR
Mac & ERo5TWaEH L B 5, Rl Y OFHIIA> TR, ZDT77 A )IVDFHFEHAAARE. 1.6
DD DBELRLCTH S,

12D 77 AVIC 1 DDLU MEETERWD T, HIEN KD 5 & ERERBOWID 7 7 £ )L & KA
BBEOWEED T 7 AN TEBIXTTHE (BRICE>TEXDCHED T 7 AN TES), Fig.l2 T
[DataFilel JR&> % 2 ) v 7 U, Fig.1.3 T HP5AT50A data %38, 7 7 A VI IZEERBDT — & %
HET 5. W[ DataFile3 [RAY &7 Vw7 L. 77 A)UERIC HP54T50A data ZHEL . REEEO
F— R EHEHAD, BU DCHENLER BT, [DataFile2 [RE> %7 )y ¥ L. HP54750A data %38
ELUTDCHET—ADT 7 L) EHAAL,

[DataFile3 | 7 )y 7 LTI 7 AV EFARDE, Fig1.22D & Sk 42 R INBIL, # of points IC
FHET — X DEMNA->TWS, last tile(sec.) I, {ﬁﬂﬁ(ﬁﬂ"/@%ﬁé@ B%Fﬁ%]\jj'ﬁ‘é L,
TDRppcld Z DiE% # of points DAETE] - 7= 48 % FeiEE & 3 5 Rl %
'ﬂE‘DT%‘f‘ﬁ’Eﬁ”\)u BL. ZZTESEMENASLU A, Fig.1.5 D Settings A =2 —7»5 Timebase
2B Fig .22 WERINDBDTHEANRITD,

- Timebase

| * of points [lo |

N 1ast timeisec) |0.0000009+00 | I
il

f '
ul

M TaAalh haceliRel=l - LT T s el el D v VS

Figure 1.22:

Timebase & FEITEREL RiITNIX D RWDIX, 77 AIVHEEEIEHRE F->TWRWEEEITTH
%, TDRppc THIRL EHE. T —R 77 A NVIE TR CHEEIEHREFHF->TWE, FEFBATA -7y
N DF — X LI HEIEHREFFoTVWE, Chod7 74 LER>TH HE EIF. Timebase £RET 5N
ETl3 R0,

F7=. # of points DIENHIERE B> TWBH L EX, 77 ANVICEERD > THREBEETT 455
RADZENTERDSETEENDSZ. 77 ANETIFANIT A ATHIRE LT, BERIRETSLZ
Y. T=EADNUTTRISNTONEFRHARRII TN EDT, BERSNITBETEZ L,

¥, Figl.20 D& DT 4 VY RUNERINZZEDRH BN, BICBRELIICZHIRICTEHE
F AW TERL TZLW., Figl.21ld. —EHEREHEL ZRARBOT — 4 2 BEHRMAEL =
ICRRIN D,
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1.6 DC fENVLELZHZE 21

1.6 DCHENVELHZE

EFREBRND 5BERZVRBEHEL TAXY MUV EFHET I, ERERE (S). RAEM (x).
DC #HIEHDFE (B) DIRFREFED 3 DN BEIC 25, HEFIEL EROBEERBICEL->T, 77/ V%
ZRIAE BB FHENERRS, W OWDHEFICOWTHHAT S,

(77 AV EHEMAD FHiE]

e A TDRppc TRAIEL. 1D2D7 74 LIS, BXDIETT—9BA>TWH 55HE
Fig.1.2 C[DataFilel fR A2 % # U w # L. Fig.1.3 T Std&Calib&Sample %3&3%.

e B.TDRppc TRIEL. 774L 1ICS,BOIAT. 7741 2I1Z BXDIETT—FMA>TH %
HEe
Fig.1.2 C[DataFilel (R &> % Z Vw7 L. Fig.1.3 T Std&Sample % &, HAALT7 AVICT 7
A1 %2IBET S, KIS, DataFile2 REAY &2 T Vv I L, 77 AIVERNIC Std&Sample % FE, &
PRAOT 7 AINWICT 7 ANV 2 RIBET B,

o CEBAIL—TOTOTZL&8F>TRAIEL. 774L 1ICS,BOIET. 774L2IZBX®D
IETT—9MA> T BiHE
Fig.1.2 [ DataFilel JR&> % 7 Vv 7 L. Fig.1.3 T TOKAI Univ.format %33, HHAD77 4V
K77 AV 1 BHET B, KIC, [DataFile2 [RAZ %7 Vv 7 U, 77 4)VFERIC TOKAT Univ.format
BEY, HARALT7AIICT 7 LIV 2 RIBET 5.

e D.TDRppc TRIEL. 774L 1ICS. 77A4L2[CB. 774L3ICXDT—IBA>TH S
Be
Fig.1.2 C[DataFilel [RZ> %7 ) w 7 L. Fig.1.3 T 1-Data %&S. HAIALT 7 AIICT 74V
1R HET S, KIS, [DataFile2[REAZ &7 Vw7 L. 77 A VBRIC 1-Data 2EF, HARD
T AIICT 7 AV 2 R HET 5. BARIC, [DataFile3[RAV 27 Vv 7L, 77 A)UERIC 1-Data
2B, HARLT 7 AVICT 7 A3 RIBET B,

[N A—RD#tE L #E]

12HDFIEL IFEAC TH B, £J. Settings A= —D Sample cutoffs % BATHEEY S T7E2H L.
R=AS5AVeHY NI TDHEIHEHTZ 5% 4 ST, Data Window ZBAU %, ¥KIC, Settings A
Za—® Calibration cutoffs 2 BATHET ST EHL, R—A5A2 AV MNFTD 4 HEFDT Data
Window ZEAU 5.,

RIC. Parameter 7 4 ¥ R UDHEMMDIEEE AST 5. ZDLE, Sample Conductivity, Calib. Con-
ductivity |[3ZEHD E FICU THL, Freq.DC Cale BZEMHICL THL, ATMNKETLED, L3EIRLE
& DI Calculate A= a—2 o THEZRITW. 77 ANVERET S,

FEMKT T B L. Parameter 7 4 2 K UMD Sample Conductivity, Calib. Conductivity 0 /51 fEAY
A3,

TDRppc L—H%—=ZXH A K by apj February 26, 1999  20: 27



1.6 DC fENVLELZHZE 22

[ Freq.DC Calc DfFEVWF)

HIEDIRRRIC & - Tk, BAEICEEL 22 21X DC DELBIEN+oTIERL, FERO B
BAIMN., ISR RWVICEIDND DT, log(e”) —log(f) TTOY ML EL ZICERMCHEMTEZ 2
NHbd, ZOrZ2OMEZ., FHEGEIY 1T ERBEBOL Z2D " 2RDT. ZDMENTXNTEGR
BOMCHISRT 5 L AE L TEBREFEL, " MBHELUBIL, ZDE X, Freq.DC Cale 74 —)VRDJF
W DfER > TEBRY HHET 5,

WENLENE DMIMIEL W ZOFHERREE RCHNd 5., ZOMERL TRIEN2WRDS, Z
D74 =)VREZEHL THBIRETH B,

TDRppc L—H%—=ZXH A K by apj February 26, 1999  20: 27



1.7 FOMoER 23

1.7 ZFofoER
(A7 V- 3y DIUERBORE]

Fig.1.5 M Settings X =a—M5, Convergence Condition % #E3& Fig.1.23 WFERIN 5, # of Iteration
EHUIGEL e o EGBICHBER2IT Y2 E TOFHBEEETH 5.

* of eration

Condition of convergence : | 1.0000e-05 |

[T I R ) o I | I

Bt

[ ]

Figure 1.23: 4 7L —¥ 3 VT &4

ERDFTEAE L H#EL T, Condition of Convergence 7 4 — )UK DAELATF DZE{L & o 7= RECISER L 7=
LHET S,
(BT 2 EHE Ro)

TDRppc CHIRE 24T ESE. KEFHEED 7 7 £ )VIC preamble MEFE SN 5, Zh%® BBICIE. Browse
AZa—h5, Preamble & &SI,

@ File Edit Settings EE

T

FPreamble
FT result Info

DataFilel

DataFile2 Calculated spectrum
DataFile3 Standard sample

e |

Figure 1.24:

preamble & Fig.1.25 D & DICFERIN 5,
REHEOFERICOWTIE, WEHOT=aT7VEBRTHZ L,

(AN NVETEICEET 5 1E#]

Browse A= —T FT result Info 223\,

# of data. # of calib IZFFEICHEHL 725 — X EET. # of spectrum 1 FT DT — X ¥ TH 5.
Sample DC,Calib. DC IZFHE TR = DC FHIEDMET. sigma/eps [FFEERE EERDILTH L., EFHFE
WX EBRTBHZL,

(BHEERIR]

TDRppc L—H%—=ZXH A K by apj February 26, 1999  20: 27



1.7 FoMhoER

24

._' % TODR : Waveform Preamble

A format: 2 type: 2 points: S00 count: 512
E #increment: 2.000000e-11 ®origing 2.674000e-05
d| =reference: 0.000000e+00
8l yincrement: 2.125000e-05 yorigin:  2.930000e-01 :
yreference: 1 a638400e+04 yrange:  4.000000e-01
| T i 1 FT mdmd f sy = [

Figure 1.25: Preamble

# of data: 206 # of calib: 0]

#* of spectrum : 1
Sample DC : -1.0241e-04 Calib. DC ;. 0.0O000e+00
sigmasepsisample) - -3.9205e+085 B

sigmasepsicalibd 0.0000a+00
are/ep

'=T:nl

Figure 1.26:

ANY MVOHERERI 7 7 AVITRESN DD D, TF 4 ZRETHITEIRSZ A TES, LAL
ZOFEEMIFTICHEL EZEDYD AR MVDERFERLEWZ N H S, Z0DL =X, Browse A
—a—"T Calculated spectrum % &3\,

ZEMBIEC, log(f), f, £, BE. ATV —YaryOEEBTHE, ZOT LY RINT 75 147 DIRRE
T, File A= =25 Save B, BREINTVWEINEETI AN 77 AINHRETEZ LN TES,

BIVEED vd 2RD B L ZIC, 7d BEX TV > THEBROEHDENWSDEOEILE RTHRDZZ L
NHb, ZOLEILT7AINVEFEM L TEFHERHRE AN B L EFTH 5.

(FRHEaRH

FHEICHWEEHERBOMEE R5Z LA TE S, Browse X =2 —T Standard sample %23,

EMNBIEIC, log(f),f, £, B TH 5. EHEXBOMEI. BEL BEEN b EBRE2FE - TEHEL -
BDTHD, ZOVAYRNINT VT 4T DIRAET, File A=a =D Save BEI L, REINTWVD
NEETXI AN T 7 ANVIBRETEZ LN TE S,

FSTRAEDEH O A A DMEICR > TWER ., ZNIEREFEREH OO T L ZICEHEATHODLTZ LICHRD
EABSTHD, EXICZOENEDEL Y, ZOFRREHDED 0 ISHEWADMEICZRSZENHLMNRICL LT
BYW, ZO&S%ZENEEDDITEBDOMEN/NE STEEMC 0 L BRELHET, BHAHA0LLTHDONST
MEDRV,
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1.7 FotoER 25
EE Spectrum EE|
1 8.000 1.0000e+08 2.27549433e+01 220662279+00 O I
1 8.050 1.12208+08 2.265681589:+01 2.40453304e+00 O :
1| 5100 1.258%e+08 2.251070228+01 2.60304534e+00 0
1 5.150 1.4125e+08 2.234942560+01 2.796436256+00 O
| B.200 15849e+08 2.21795214e+01 2.97861019e+00 0
| B.250 1.7783e+08 2.20126048e+01 3.14474805e+00 O
| 8300 10953e+08 2.18662755e+01 3.20433458e+00 O

8350 2.2387e+08 2.17634069+01 3.43577303e+00 O
1 5400 25119e+08 2.172794608+01 3.50191534e+00 0
i':::::'\.l Tat ] L 1 YA At L = 1

Figure 1.27: X2 ML OFERROBEE R %

EE Spectrum EE|
1 8.000 1.0000e+08 7.53011576e+01 -3.99453651e-01
1 8.050 1.1220e+08 7.530059168+01 -4.452245548-01
1| 5100 1.2589e+08 7.52008790e+01 -5.020911312e-01
1 5,150 1.4125e+08 7.52959519e+01 -5.64268535e-01
| B.200 15849e+08 7.62978527e+01 -6.33110255e-01
| B.250 1.7783e+08 7.82964310e+01 -7.103475552-01
| 8300 1.0953e+08 7.529464138+01 -7.970035248-01

8350 2.2387e+08 7.52923854e+01 -8.942250618-01
1 5400 2.5110e+08 7.52895523e+01 -1.003298048+00 i
i':::::'\.l Tt rli] LY 1 B L B = 1 ]

Figure 1.28: BREFHMOHE(EZ R 5
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1.8 L OESEK vd DRE 26

1.8 LILOEZR[ER vd DRE

ZDX=a7I)VTHEHAL EHE TIE 1.2 HiT Electrical length gd(mm) DfE% 0.2 & B =M. B
RHIROBANC T O—T DERE 1A 28D 5, vd T BIVOBIC & - TR 2 EH TR, S FHET
HZLHTEDIN. YU T NVEHRL TERIIRD S HNEETH S,

3. BAORBTHER1TS. FLARX 7 N EEREY TV L. AR ) —)VERAGB L A
UTRHBEEERET 5. IRIKCN—AT ARy N 727D T, FEHEHABZHEL =L ZDREER
7 =) IEBEOEHEE ANT B, XX ) =)V 10°Hz I ERH B DT, log(f) X 8 HD 10 £TD
HEFIEET L. WETHHEEEE Z OB FRBEBEICHOETHD 5, (HP5412% DEE. 1nsec/div A
500ps/divIC9 )

yd i, FEEEILOFERDBMAZARES d KV RWVMECRY, BIVOBENREL RBIFEEI RS,
¥FF. VdEHATT7 -V IEBHEEITD, Z0DL ZDFERRIBREL 2V, Browse A=a—T Calculated
spectrum % BO . BN HE ZP0OEHOMEEHERL . WEREETD AL ) —)VOEHOFEMHEL L
35, AL DBEHEMEL BERoTWEDT, d 2BATEEY -V IEHL., A% ) -V OiEHE
CRUAEICARS EDIC vd 2D S,

A& ) = )VDFHEMEEFDICIE. NFA—Z ATV 42 R (Fig.1.12) @D Standard Sample % Methanol
ICU. #@EL FT Start, FT end, FT logf interval #$85%€ L T Calcuate A =2 —M5 Standard % &3,
Fig.1.27T D EDIHERNFREIN ZDTHERD File A= —25 Save 2B, TF AN 77 AR
#LTHKL.
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2 TDRppc (L& 5T

27

2 TDRppc & X8RO

ZOEORNRT. EENMEAL ERBICESWTWS, OBRBETHIEE2TAICIE. 70y S La0EX

BANDLETH 5,

2.0 BESSDERERTE

TDRppc DBIERUICHIE 247D, AFORERICT 2 HENDH S -

J2E a—4& : Power Macintosh

AV A —T x—R : MacADIOS488s. ¥ 7=1F MacSCSI488. F7ziX PCI-GPIB

HRESS : HP5412*¥T U —X |, F7=1% HP54750%

MacADIOS488s F7=1F MacSCSI488 * 3 2581 Fig. 2.1 DX DICEHRT 5.

Povwar Macintosh

HPS41 2T
Sl
HPES4 750~

Sl

GP-1B{HPIE)

=it

MacSDI0 54888

MacsCaldas

Figure 2.1: MacADIOS488s,MacSCSI488 % Si5&

BT UEDS . 7R LAY OBEET.

MacADIOS(MacSCSI) fFBD K Z AN % Mac ICANT, SCSI 7 K U A& MacADIOS(MacSCSI) D
GPIB7R VA%, v=a7)VOBYICEET S, SCSI 7R VARSI ONB WK IICHERTEZ L,
MacADIOS(MacSCST) @ GPIB 7 KV ZiE 00 % 01 T&W, ¥V I XX CRHLFICT 5,

HP5412*T(HP54750%) D GPIB 7 K V ZADFERLTD. T 7 AV KA 06 TH Y, IS Eahibstasnteir

NEZDEETEN, HERIITOZ L,

MacADIOS(MacSCSI) ICBIRE AN = REET Mac 2 FHREEIT 5 L. 488 OHBBILIED 7 4 > W idE)
BRCFREN 5, Mac DREEIRFIC MacADIOS(MacSCST) DEFN Ao TWah o5&k, FEIHIC 488
DOHBEIEIR® ARAE L ZICE —THENT 5. ZD F T MacADIOS(MacSCSI) 2 X W\WDT,
MacADIOS(MacSCSI) D &EiIfE AN TH DS Mac 2 FHEH T 5h. F/=1d SCSIProbe X B’sCrew 72 E D
SCSIVw Y AT~ TY T3, Tk, HIREFNCE L 7 2T MacADIOS(MacSCSI) DR 5 A N\ & #EE

BWEDELBEHTERNWILNH S,

TDRppc 2—%—ZXH A K by apj
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2.0 MESSOIERERTE 28

Mac IC MacADIOS(MacSCSI) B0 SCSI ##: (BT 4 A7 7Y) &E#HL TW25a1E. HED
=T I)HERBRNWZ ENH B, ZDLEF, BYRr—TNVERHETSEZ L., SCSIHOZE#HIRX I &
DERTET AN EHETH S, ZPRMTEEDEWT —TNVERET 2L 28D 5. FTRMZEH
TRV AEMHESEDN, SCSITS—%2FZ LT Mac ZDEDOMNEEIL i Y, ¥Ry —T IV EIICHE
Lk,

PCI-GPIB 23 5 BE1E Fig. 2.2 DX DICEHRT 5.

Poweer MacirsoshiPCL
FCHGPIE

GP-1B(HPIE)

HR541 24T

F=hid
HP54 750+

Figure 2.2: PCI-GPIB %2{F>154&

Power Macintosh @ PCI /N ZIC PCI-GPIB /Y A —7 =z — AR —RK 2 ZL A8, ZORET Mac &
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2.1 RAE
HP OF IV RANVAYODAEY 1-3 2T 5. BEEIT-ERFEEE XEVICHEMHT 5 AEICDOWN

Tk, AP O a7 )i B35 L,
TDRppc Tk, TYZNAYODERAEVICEATD & SISIRENBMENTWS EHEL TWS :

o A.EESKERANBR DAL, DCHEDT -5 L DHE
AEY 1RGSR, XE Y 2 REAEE

o B.EESR L ARNZRE DCHEADEE 03 > ELIHE
AT IR, AT Y 28 DC HIEHDREE. ATV 3WRAE

TENTZDNEEE Fo TUEL W, KA & SO ZR FHET 2 L B /R 285, TDRppe
T, TARRAAEZRBIEE ANBZ ZEMETSEZEL Ty, AEVADEMN L B> TWBE5EIE.
TDRppc TEHET B0, HIOY =NV EFE ST (& X IgorPro TTES) T — 2% ANEZ HHEN
H5,

FiX, FYUANLAY OO AE) LYY T IVOBEROM G FICONWT, Lo bFRICEETESL EDICL LD
EBRTEQEDN, BRAERIIRDE. WObeBOoEIERTHERRERET L2 LB LABREVDD LICRY
FOFEL. BRET 7 AINEEREEL THBEAZ LICHHEL LU TH, Do VHEIDREDE FHEL D ZNLTHRRE
NEYe D, £, MADNTHAERETZ L OIBREFICAICE S THY T IV T 7 A IVICASTWET — X DEIE
WED LBELEBLIETELESEMSE, ADVWWENH - EBEHXTIEL W,

HIRE%R 3 31C1E. Connection A=a—%f,

& File Edit Settings Browse Calculate JEMiyTaaily]
é{jxu'""xu'"“’"'"'"J"""-FD Measurementi3) E
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Read memz,mem3
Read Memory 1
Fead Memory2
- Fead Memory3 —
Sample baseline[5] :
Sample baseline[E] : Operataor name & comment |
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Figure 2.3: Connection * —1—

Measurement (3) 1&. AEV 1,2,3 ZFAHIT . Measurement (2) 1, XEV 1,2 FHAH . Read mem2,mem3
WX AEY 2,3 2FHAHT, Read Memoryl..3 lZZENZENDAE) 2FHAH T, WTNDEEBHAARD
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1ThhahoE=HEE, AZa—M5 Measurement X° Read % BAE L ZIC Fig24 DLk HRT 4V RUNE
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REND, Comment IXEHTEMNEHLRWVA, Operator Name ICELBTE ATLTOK 27 Vv 7L ARG
nE s, ZZNEROE FELHETE 2N,

7=, ZOD Comment fIC AT SN EZRNRIIRIFBEED 7 7 AIICRGFESIN T, LUHDE=DICHEARANA
7Z & ZIC Figl.19 @ Comment HHICFRR I, RENHEETH B, 7— V) LD AN Y M)V % IgorPro
FERTHREL 7= & Z1IE WaveNote I HEIICA S,

Operator Mame

Comment for this measurement

| |

TS | LT O T e [

Figure 2.4: QIEEDBFIE I AU £FZZ S |

HEL T — R ABIMTH D, WELET —REANRYT NVOFEMNTE ST TDRppe WHEID X
EVIHEESN TR, ARY MVOFHERT5ICIE. 1.1 TR & 51| Datafilel H Datafile3 i
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FZTAEPCLGPIB DT EMEEY T, TDRppe & NIFEOR — RICHIGX B BEERITV, 705 S5 A
DEWETHZ L BHERL =, BIRTIEZT 0V 27 N 77 ANVDZ AT 5 VIl Teeel O.cp(MacADIOS/MacSCSI
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W77 AT 228 VEREEEEL TR,
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3 IHILEARFEWA
3.0 X~ NILEHEO—FEIE

TDRppc IXACLIINS A — X THEL 2T NE RS WT — AN SHH 258 HRICHE TS =D
IS, LT 7 VI AT L -V aryNTELEIIR>TVS,

P, FT—AT7AND1IDERBAT 1HDEDICAENS A— R E2RDT FT 2ITWHEREEEET
%, RIC, File =2 —M»5 Save Settings % F4T5 5, ¥ AT LT 4 )NVE DHDGEHRE 7 4 VX DH
IC. TDRpreference & \V D 77 A JVAMERREIN T, ZZICABENS A—=ANREESIN S, Hid, LML
EWIZ7A)IEFEHTGEIRL, TDRppe D7 AAVICR ST &ROVTT5L, DT 7 AIVDH -
=7 A IRICFTERERD T 7 A VN TE S,

—FEHLBED & =X, Igor DIERTH AT BHED wave DARHICEBEE DT HZ LN TES, FL T 3.2
iz DHOBRFEREE BRIz L.

[D&D IC TDRppe D7 £ AV MNIHL W& =]

L =\ 7 7 £)u% TDRppc D7 A AVIC D&D §5&. TDRppe D7 £ AV IR NIET 5. ZD
KBTI ARAY 2T L WHEN BT ZD, DED LTHE7AAVAREBELRWZ ERH L, 2k
TDRppe M D&D M TH 5 Z & % Macintosh D Finder BN&%%L TWhaWEHTH L, 2D =2, —H
TDRppc 28 TL. TDRppc 7 # VA DHD _tools 7 # VR &BIVT. Save a BNDL £ WH 7T U Ar—
Y ar® ki TDRppe D7 422 % D&D 5%, Finder # D ARX—KRTE3NEINENWTLIEDT, V
AZ—K%E4TD, ZOHT TDRppc il 77 A )& D&D 358, KinT 333 TH5,

—FEETEIX. TDRpreference ICAREFEINTWBINT A—RICHEDIWTITHH 5, TDRpreference DINE
2HEFRT BICIE, File A= —m5 Load Settings #4735, LU, AT EIREF—XT77 A )VDH
HEVT VT 7Ly 2O BAREWGEEE. AHINS A— X OWREL FHFM T Tnirnwe Hial T
BAVE-VERRT S,

MESENTG A—ZTAMEL TH, TOEAIAMEIToEAICH Y, EEEIEEERERY., B
MEZIDLWAYTHBLEO RS, HETUHERFEELEZRETH B,

—FEETEEZ I BE L ZIC TDRppe N7V —XF 5745, B%FH L Preference NEENTW5, TDRpref-
erence ¥#ET T, BEEYRBLTALEHETSEZ L,

—¥EFTED & ZiE, Calib.Conductivity DfER2 52 5 Z LIXTERW, BICT — AL FEIN S,
(Sample Conductivity 1Z& AREET LFHBENFHONS)
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3.1 RETERFEOFRTDOILK - /)

Fig.1.7 CTRU EHEL NS, REFBEEOFRRY A X2 BX 5N H 5. WEEFRLU TWHIRET
command ¥ — (apple ¥—7D¥—) &2H#L ., YUVRATHEEO—HERN TV I T 5,
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3.2 FOMORIERE

Settings A =2 =5 Environment Info %23 (Fig.1.5) &, Fig.3.3 D& DT 1Y R UNFRIN S,

GPIE Address of HPS412%T
Input File type | Std&Sample w | Output File Type | IGOR TEXT v |
datafile basename | | Start No. (0O Set Path...
Spectrumfile basename | | Start Mo, [0 Set Path..
logif) basenarme ‘ | (] 1ogif) wave dupulicate
real part basename ‘ | Start Mo. I:l
imaginary part basename ‘ | [] 5ave Start Mo
[ Memory Mappings... ]
BT F—— [T | 1

Figure 3.3: FRIEZRTE

GPIB Address 1. HIREERD GPIB7RVALEHLCEDE2ANT S, GPIB7 R LV A% ASHLED, File
AZa—M"5 Save Settings ¥ F{7FHZ L,

Input File Type 8 & Output File Type l&. —$EFHEHD L ZDAT - HAT7 7 ANVDEXEFEET 5.
ZDT A4 —)IVREZa7)VTEEICAT - HATHEL ERRERFEL TWD, BEOERE Rk
T77AVERTEET L ER. ZDT7 4 VN EEET S,

datafile basename &, L =IO T — &2 7 7 A I)VDL4ETRIBET 5. Start No. B 0 LA EDE
Bor xX. 77 AR daialog DT 7 £ VD basename IC Start No. DI MAEZEDICRSE, ZD
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Kb, ZOLE, 77 A)VEREFET S L Start No. DfEIE 1 DR 5.
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MZEHTHRL, Start NO. DEDED L =X, basename DT 7 AV KD T 7 A)V&4ERY., BEITEM
SN\,
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No. D/ &0 T2 LENH D,

log(f) basename, real part basename, imaginary part basename &, Igor FER THREFET 5 & D wave
D4HTRIBET 5. SPC delimited file  REERICBAEGEITZN S IZEH SN S, basename NN
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