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JW200BE 7 v RT T =AY — FETIV6R0 T v RT T —AF — ETI)IV 684 X )IVF T L 77—
AR LT, S OVWTIIMIEEE SR L TTF S v,

BAS #1:#4¢ RRDE-3A [H[#57 4 A 7 BIRFEE > BFHLOWE. ET IV 600E ¥V — A N5 0
RDE HI#IZWHE T o EENANIIH D2 O0DNFF VX v 7OEBEFEIZ0~10V %D, 0~
10,000 rpm [AI#=HEE (ZAHYS L £ 57,

INTHREBOHE ST LE L7
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2. AY— ]
2.2 k&

WA S NAFNICEBEIIMEINTHE T, T4 AZIZNDENTWS - binT—F 774
WEEHI L 727 — % T,

DV a—F - LEBEORBEZRBTLGAE. V7 M ERE L, HEOBRZ ANT T, Ly
N7y T AZa—DNN— 27 —FAMa~<y Fa#H L 3, Linked Failed X v & — 8
BNTGE, T—TNVOFERER—-FNOBREEZT v 7 LTTFEV, vy N Ty T A=Z2—0
VAT LAY FEMEHL T, K= FNOREIHEY 2 E ) el L TT S,

IN=FT 27 —=DOFT A MERVAZ ) — VIZENTGE, @EIIBHCTWT T, 2TORKAE
NOK 51X, "= K727 —FTAMERIIE=F—IZEREINTT,

AT ADEREICEHIZ AT o T A D iERET A, 100kQ Oy I -k E LT
FHLET. M (H), 777 — M (JR) X 100kQ OEPTHENZER L. TERM (Fk)
L) —HIERLET, Yy b7y T A 2—DRFA—=Fa<v Y FEMHHALT, 0.5V~
OSVORT v VvaERLET, gy bua— v AZa—OlllEa~ >y P L CEHll%
ITWE T, WERRELTEMR(KRELRAT=T)DPRZL5TLL ).

VI NI 2T —ORFEZRBET L2012, 77 ANV AZ2—Oa~vy FE2BLTT—%
T7ANVERLZEDRNTEEST VI MT 2T T AN T =42 E3, TNHDOT—
FIIAREETHMEL 72T =7 Tdo 77 A4NVERER, OKKRY %227y L, 774 NV%H
FTEFe FRET77ANVKEY TV )y 7 LET, T—F HitAAATLHR, T—F %2FRL
720 T EIT) ZEDNTEE T, FITA VI A, T—FUH A2 —-DFTXTHI
<~y FEMHLTE 3w,
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2. AY — |

231%ZICAaIDE b

TAYRIAT ) = arE L MMHTAHICIEEHICCORBELRET L 2 LAk E T,
RORA Y META ¥ R ZREEEO LN DI20DRA » N TETD, WOk EE»@#HT 5L
THEFZLERA Y MZRATLE I,
1LY == (A Y A2 —=N=DFIZdHDKRY VDT SAFNWT V2N —) OEMEIZENLE T,

V=N —=F XT3~ FICERLST7 72 ATEET, a~xv Y PR Y OFERIIERY »

AT ERT )=V OETIZaX Y PBFERENTE T,

2EBDOTTANET) YN, SE, NTLLVTOY T ELDICEHDT 7 A NV EE FERGER L
T3, BRLEZVENO T 7 ANVZE ) v 7 LT, YXTADQLERY VLR TN v
TLET ZHOT 7 ANIEREINE T, 77 AT A L7 M)FIZEEESRVIEEA, Cl
F—FWLBRSRKT7ANEZ )y 7 LTRIRTE 9,

3YHN DS A PVOFADPEIIGEE, FTF7 T4 v 7 A_a—D 7+ haxy FEFEHLT, 7Y~
N 27200 Y HORIEA[ELEETEET,

4. TAT LT TN 7T EIEaoTTITANRT I =y 7 2 B8IRTXF 4,

5.0 7F =T HERETATLIIRBEL T, NIA—FEZEHETLIEPHRI T, WERY 7
AHDTFAIDPNATA FPEINTFTEEH LT FAIEANTEI T ML T ADT ) v
7& KNIy 7RI AL LD LF TERTY,

6. HEDOWNII /) 4 ZNTETH/HENTT, DM TR KRE L/ A XPFIET 1 2 JHWHEE (60 Hz
M50Hz) T3 o /A REHIKT A0 T7F a7 0 —NAT 4 )VE —DH) FT. AF v VHEEO.1
VisORE HEY S v b+ 73 EIX 150 Hz 22320 Hz T30 T A Y EAREEA/SA LT/ 4 AN E T
A ¥ v VM 0.05 Vs OFE, 74 0VE—DH v M TEWERIE 15532 Hz T T4 Y EERD
A DN RCHIE SN E T o TVHEPER T A Y EANoBBICKET 256, 714
Wk A XFZHIHCTE o DSBS LERBHREWHIEIZIZT7 7 77— r—Y%BEOLET,

7. 7= R ATERICERTAYGE, V974972 XA 2a—Dr 5 7F7vyaraxy FeflifHL
T3, FHWTEER T — ¥ FREREIARAT=Z 2T VD 6-1 R=T 2L TTH S,
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2, AF— |

24USB KZA4/NN—=DA X =
241 13U HIC

ALS/CHI 600E > V) — X128\ T USB OHEEEATEET T,

H$ A2 T,
242 4 A h—)VFJHE
BAS TA Y A M=V L7-¥4

CORITAN—OTE—-TFNEHIZVED ) T A

RS AN—DA ¥ A =)L, FrHIfH

HEDIZ, NV TV

DC RKIATIZHH TN —FER LT T COTHNVT—IZFTAN—DF 4 A7 LIZUSB *E

V=b 774V a—LTBEET,

1. ET)V 600E DEEH Y ALS VY v aryVa—4% USB7r— 70V CHEEL 3., B4 7214,

ET )V 600E DEFE ANT T,

243.USB KA N=DA1 X h=JL

(5%
FriidEl REE Fh) BMCADEL YD asPH o
OF: - O - ~an Sl G
F1100 | DG Wik Criver « | B}t
e T Y B #47 §i=lt1
AL GO BB Tr AN
| Frtll Tk 20042135
i e Tl T AL 133
W HCPD TPt e KR PRI —Za 200002410 1123
Slslativcp cat KB BRIUFHAS ENASTIA
o SHE fokPorEmd 2M0a/0213 142
BKB FELF PR amAITIE
1¥8 kT MDA

Drbvesr

GPE e Wandens
Tl Dl
HE Ry 0094 He4E 1350

243.1. £ Y A M —)VUSB A E ) —HNIZd 5[ CP210x
Windows Driver] — [CP210xVCPlInstaller.exe] % %
7)[/7 ]) D 7 Lij_o

£ FHRAL T3~ Ty

TeIbE R BTAD AT
- WS EHE A TR
BN S

14 Lk DYDY O-ROM EST

I+ 23 IDE ATASATAFL b0 —3

+ LB WUniversal Gerial Bus! 05 H0—3

R e e

13§ Ttk

(-8, sk BT, BT =4 T ko -3

14§ YATA TIMA

1§ < T420 FAF

4 B TATIA PHIR

[ El b= TG

14 b= =P T2

4 o it

-5 7O - Fa20 b0

= Al—F S0 LPTY

7 TACEDEDAA LT T R
© @ o

2.4.3.3. 2¥MAME (ALS/CHI) & PC % USB 7 — 7' )V
TE]E, #WAK (ALS/CHI) OEJFE%Z ON 127 4,
[vfavV¥a—% |oTuxs1%7) v 7 LT,
TNA AR A — T ¥ — % &, [Silicon Labs CO210x
USB to UART Bridge (COM#)| ® 7'ta/37 1 % & &
S

X COM HDOHIFHEHY 7 M EFUAR— FREICL
THFE vy,

X

,.%..!; Silicon Laboratories GF210x USE to UART Bridee Driver Installer

5

Inetallation Locatior:
iC:¥PrDzra m Files¥Silans¥ MOLBCP21 0¥

Silicon Laboratories
Silican Laboratories GF210x USE to UART Srides

Driver Werzion B4

Change Tnetall Location. ] Canesl

2432 EEDOWENZA VA M=V EIToTTF SV,
[Install ] Z#2 Vv 7 LT, A YA M—=LVZEHBLET,

Silicon Labs GP210x USB to UART Bridee (COMBIDZ 0T«

| e [R-FOEGE | psq/5] S26m |
By /858 [19200 v
F—# byh) [8 7]
BT (B ]
Abwd EybEk 1 ~|
F0-#IE: [HL |
| | BEERETR
[ o | [ Febl |

2434. Yy N/ #[19200], =%y 8], /%) T«
[ 2L 1. Ay Ty M), 7uo—#l@l 2L | &
ABDLFET, RIFEHREA) 227 ) v 7 LET,
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28, A¥—}

COME 0 F;
(5] FIFO  fuom b MBS (16950 E IR0 UART Hal@mih
v S SRR Lot |
S4B orR: AR 0 &an a4 [ |
BE D O oman s
COM A-tEE: | SREE ~ |

2435. %7 K7 X XP TlZ COM R— b & #EF§
DT, HHYV T FMEFRLER— MIERELTTFE W,
Windows98 Tl ERFHFADT, 2-4 THR—+%
WAL, HHY 7 bOR—TFREEZLTFE W,

14

PATLEz PRI

. EBIREES 1 STl

{7 60Hz
1,
& SOH: __.__M"’jm—.) ..|
- E
{* Fositive Left

™ Pasitive Righi

mRE -

* Pasitiva Lip
" Positive Dawn

e ; . ADORE(RBEIEE |
—EERE-F — CEEREH T

{+ Standard ¥ Dathodiz Positive _

£ Fast  Ancdc Pesifive El K
o I T mzoREEF -SERETS
e

M HEOT - FEEmnEs
{+ Engish i Oriental

[ = ak2z41LLLTEETS

2436, ALS V7 NDODIV AT LYY VT v TEREX.
[HER—MZPCHIOR—FMEFRTCIZLTTE W,



28, AF— |

25 AK1EDEY KTy T

1 AR~ = 27 JVIZRLER L 72 A RE 2 S S P AR 2 A 2 288 2 3 2 720 ISR S T v
T3, W, AT F A BHEBIAYZ 2T VRGO LT R o TF 3, BEREGHRTTOT,
BB A2+ T TF v BHEOY — CADPLERy G, ¥ —T— T A TEHE T S\,

2. BRI E R LB & T A A, R RE T AT, BIRRESE Y ZEO L@ 2 arIiZikiE LT
28V, AL E % EDOFED T (., KFNT VAP N T WAL ERT — 7 )% THFH 728w,
JEEWE ., BT AZE T O X ) BIGTIZE TF S v,

3AFHEGED EICHEMH e VELZENTERL IS L, Y TVORBFEDOERIDH ) L5DOT, 2
D& HMEILETTF SV 72, SMNERICHY > TR A L7256, &EFONRBEE I THERT
SV RMEDEMI R ERIILED ) TEAD, AMEIKID % EDMNHE L7267 Sk s 4V TR
WoTFSv, HLET I a8 -2 DB TEMRELZHDLL VI ) AT TT S Vv,

4. BV —TNVOBERI S VI IR/ AT TN, Foy 7 ke LTI M Q itz Hw
T, = I VHEPH, EKEZ21X10°E L, AKER 1 g ADEEIESNT T, FHEBIZIKILO
Fomlcism Ly oy —, SRBIZIEITOR D I8 L 3. BHEihEL 2 Wvw X ) [ e
TEwvy,

5. EBOBSALF I E T o 728, WIfEL 27— 2 0 CThVERIZE - - V7 — 7V ok, 8
BWROKI, EHEBOFENEORERNTH L I LIFHEICHONT T AY V¥ —FF v T hx v
TEZAFTFT—Y WA LIZED, FELWIHEZIT> TTF &,

6. HEED N IN—=Z2 BB DAL S VT Sy,

7. AT ARIEICEHT A MSDS v — M EEL, eIV AEEr~=aT7VEbd 52 L% BHE)
HLET,

8. NI TIWFEAE LA, E—IZ—TAZBMEET IV, HEEON—-FY72T7—TANTLT—
RN IR L6, EDX I BITT—DERENTVEDPEAEIZLTTFIV, ZONEZ B
HHEDN Sy,

9. PC I T AKBEDORF N IZIZIANR—AX BT TS, 77 Y OZEFIEERZ H I EMEFEDHL
PN LR WZER 2R L TTF S\,

10. EBROFEHFICEINEOCVr — TV EMEH LT TV, TZO27 ) v 7OBECIEZEZMITTTE
S, FEMANROERE D 9,
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2% ALY — b

6 BIRIRA

P ENTEFLABER-VERBLET L,
1. &R — 7V

V=70

.Y =27 )V (CD)

BRALFET T 7 A —AKE, USB T —7 )
AEX L Th B5E. EmEROLIV

AARIIZEGE 100V ~ 230V/50 ~ 60 Hz THEHTE 5 L) EtsnhTwE 4, AMRoOTmEF v 7 L
CTHEFT L, BEF—7NVEFATLA Yy 823 ) T3, WANSMAEHT 2 EEIIAELTCHY
9,

B — 7 VILEEEEICH ) FTEFEI Ly MIERLET. O, BHEOZ T 2 FHPIILT
WD EEMELTLE S, 97 Y PR TWIERAL, /A XDEKRELR) T, ba—X
BAKOEEY 7y bOFICHAATINTE T, La— ZDOHKIZ250V,04A T,

BEMET T4 T F—OBRE L VL ET L, WHOAL ¥V r— 5 —H i L ET.

AEDBEDEPA

1) £ tnamumests, 2.
Made in LL.5.A.

Com Port Cell Contral

1.3 =24 vF  KEDF Y | FTAAL T
La—X 250V, 0.4 A

IRV v b IEC ¥ 17

W7 7 v 0.8 A

B

16



3FE ., T 7 ANV A= 21—

31 7714)LERAL

KOG T a NGERTLT77ANVERELET .
—RT—2DT = DAREHAAATETET, CNET 7 T4 77 —FTTe 774D
HIAFNTM, A —ERFTOT—FEXRWBENT T, ZLT. V7974 v 7IFEHIN
F9, T 7 EEBNT A= L FEHEINET,

ZOVTMNEIIXNVNF FFXa Ay MMy —T - RA%HHT 45720, COFEEEEYRT T
WL TEEDOT 7 AN ERL S EPHET T,
THOKIE 7 7 ANVERHLL I~y R4 77Ky 7 AT,
KOKF T2 a NI CTT 7 AIVEERLET
Open . T |
TP OBFG [y dats = &8 & sl e
[ Gadhin L G hin DpaZhin [ed1
B Get bin E3 G bin Dpvl bin B
Ge2 bir Didpal bir Dipv2bir =
Cpl bin Didpa2 hin Dpv2bin [ i
Gl bin Dinpre bin Imp bin 1
w2 hin Dpal hin Imp2 bin ' t
_ | il
Zrd bRl | o |
FrA LOFERTE  |Binary Data Files (khbin =] HAr ) |

T7MILE

T7ANGE ATTEFZEEINT L, CORY 7 AT A TRy 7 AD) AT 7 4V TER
TEXLPYRT2FHFOT7 7 AN E—ELE T,

Wk T2 ANTHLEIEH ) T A, VAT LIEEEBWIZT 7 A VIHBET 2010 97,
T7AIVEATHO—E&

T7ANY A TOER, "bin"(NAF)T7ANT =5 )DARPHHATE T,

K147

VATFADPRETHE T 7 AND KT A4 T OHER,

F4L T M) —

VATFADPET AT TANDT 4 L7 MY —DEIR,
Coavrs NEx77 4 VveE T,
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3FE. T4V A= 21—

32FFEM T TRIFEAT R

T 7 AN T TIRET A< KT,
THRIZART 2T TIHRET A5 A 7O 7Ry 7 ATY .

EwETHTRT

IBFIB/AC: [y Data = & & e {__l

(a3 bin Cv3bin 3 Dpa2 bin

Gl bin Cvd bin 3 Dpwl bin ' I
o2 bin Didpal bin Dpv2 hin =k
Cpl bin Didpa2 bin Dy hin Frr
vl bin Dnp bin Imp1 bin |
2 hin Cipal hbin Imp2 hin t

| I ]
Frf N | e |
7 LDFERRTE  [Data Files fbind =] il |

7

ROF T a VIR GET LT 7 A VONE, GREIRELTT
T7M1ILE
BIEOTF—%, BE2HRETAH2OICH LT 7 ANVEEZIA T LET, 7714V 4IZ8 L
FEFCANTET S, GHEINL T 7 ANVEAEFBHLSE, VAT AIEEEEL, K
WZHERE T,
PRS2 74 7T HLBEIH) TR A, VAT AIZHBWIZIEEFZ2 7 74 VISHIT 3,
T—=5 7 7 ANVOEE, WET "bin" (N4 F ) =77 4)V) T, Y2707 74 INVDEE,
PIET "mer" T¥ o Y32l —2ar 774 VOEAE, HHET "sim" T3, MBOMETIEHF
HENnTnIHA
AT T 74 ILD—E&
FE720WT77ANVDY A T2 EIRLE T, "bin" (N F ) =T 74NV T—% ) DAHPFHHT

9,
N2
VATADPBRET LT 7 AND KT A4 T DR,
F4L M) —

VATFADPMRETE T 7ANDT 4 L7 MY — DR,
COaAav Y RIE77ANVERELE T,

18



3, I ANVAZa—

33fIKgaO~w> K

CoOav Yy REMHETLE, 77 AV EEIBRLE T,
TRIE7 74 VEIRYA TRy 7 AT .

TrANOIBRD: [ Data ~ & & {__l
Cadbin Cvibin [ DpaZ bin
i1 bin Crvd bin [*3 Dpet bin ' I
G2 bin Didpal bin Dpv2hin Frr
Cpl bin Didpa2 bin Dpvahin g
vl bin Cinpe bin Imp1 bin L
Cv2 bin Dpal bin Imp2 hin t
| | iz
e BN [*bin RR¢ 100 I
7 IEAEERTE  [Data Files Gbind =] s if7)). |
4

ROF T a  FHBRLEwT 7 A VOME, LRz EL 7
T71ILE
HIBE L 72w 7 7 A VB EIRE 7239 A T LT SOKRY T REIIA TRy 7 ADY A b
T ANWVICCTERT LR T2FHFOT7 7 A NVE—ELE T, ZHOT7 7 A NVEHIBRT L7720
12, Ctrl K7 L2036, BIRL2WT 7 A NVZICI T AEBE L., Ctrl ¥ —%24 L 7%
No, EXIARY Y% r7) v 7 LET,
VAT NI S NIER T 2 HIBE Y A TRy 2 Z1ZEIL 9,
2ATDT 74 IV—5

IR L7277 7 A VD F A TOREIR,

N v
B L7207 7 A VD KT A4 T OEIR,
FaLT M) —

Bl L2 W7 740071 L7 M) —DER,
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3B, 77 AR 2 —
341Ea~Y >R

Coavy FEERLETE, WETON— FF 127 RELThLF— 5 2TRIR L %
o EEBAIMETHE 7220, BELT — 0L DT LAvEa, 5147 — 5 EHET
XFEF. CHEAE ¥ L HEIROEROY A, AT MM S 2 M5 — & % 151
TEET,

COAX Y RFET 7NV EITIEAERNTIED ) THALBENAF ¥ VERERTITOR WA,
F /TR L) EERDHRRT L A,

HHEHZELTTIFIW, Zoaxy A% SEfE T~ @i il
2B, LY Ty T AZ T D g0 € pramLar JEZETT
YAF A AR FEMHLTT SN, 2 B 78 |
W DF— s BERE AT a> k| coms  [TE
Frv s LTFEW, € send fromin

BHROWET — ¥ % BEE L ps, | e
W BRI AT > T F S vae BIBLIIGE S Fal il —
ThET &, REOWET— 5 %D o © WEommas=reE TS
nET, Cesa 0 o B

357075 LNDEHFIAITKR

Coaxy FEfHTLE, BEBENTOYV T NI 2T —%T7 v 7 TF— T&FEF, T0ax v
FeflHd 256, 2=V =227 VOGOV 7 b7 27 —FHHOW NP2 LTI CTT
S,

TIY T aRE) =R BRI LA AXFTF TV T 7 1)V (Als/CHIxxxx. HEX, & 2 Tl
XXxx ZETNVE G TT ) DPLETT ROBIEEXITR>TT S\

1.PCH A4 KD Als/CHIxxxx 7H 7 T L& TLET,

2. RO BFELZTY £,

3MEO AT ZA L, B —N—FZH)H L E T,

4 9EVV)TNVEBEIRT T —DEFEIINY I AT, FAL v FBHN) T+, A4 v FME

% "Download" |22 L CTTF S\, .

5. EROBIREY AT 3,

6.PC 1 F® Als/CHIxxxx 717 7 A& b EIFE 3,

7. 77 ANVAZa—=TO" 77 I A8 ZfHLT7IvyvaX®)—EHIV 4707

Ry 7 A%TWE T,

8. ¥4 7Ky 7 AT, use "Browse" RY L EFEHL TAFH TN T 74 IVHGEERL
F9, WIZ, "Update" R > %27 ) v 7 LTIy aXEY) 27U I L%F 7 0—FKL
9,

Fvooa— Nl L7286, 29Xy v—UHNnET, A7y 7126V ELTHFE
Vg

9. 7 ya— RPN L23a, RA vy —UDBNRT 4, BEROBEZYD, Ny 725
A RAAL v FETEOMEBEIIR LT T, HBEEONN—2 TR LAV EIEOT T, TNTHEERD

T 77 L= NIRRT T, 2



3EE ., T ANVAZ 2 —

36 T7—2T77A4I—EaAT K

Coaxry FzfilH+T2E, 7FAPE-FTT—4 77/ Vv e—8T&Ed, 7F A}

T4+ =Y MNEITFTFANTIFAN T+ —<v NCEETXF T,

FIEDOT—=F IZEEEN I > T Ed, HEOT-FoHfEz—RT 556, La—X

—a-DF—=F—Ea<vr FEEFTLET,

TRIETFT—% 77 A NV—EDF¥ A TO 7Ry 7 ATY :

KBS
FrAMDBAY: [l Data -] & & cf
(a3 bin Cv3bin Dpa2 bin I
Gl bin Cvd bin Dp bin I
o2 bin Didpal bin Dpv2 hin =k
Cpl bin Didpa2 bin Dy hin Frr
Col i Dripy bin Imp1 bin L
2 hin Cipal hbin Imp2 hin t
| | Jiz
7 A {Calbin R 10 |
7 LDFERRTE  [Data Files fbind =] il |
=

ROF T2 a i ETFAPE-RFRT—HELIWT 7 A VONEEARIZIEEL T :

T71IL3E

—BLIWT T ANVEEEIRE IS A T LE T FA TR 7 AD) AN T 7 A4 WVITTHE
WS BPWRTE2ETHT 7 AN E—ELTT,

WIRT %254 73 AHLEEIH) FHA. VAT LITHEWIZT 7 4 VA2 "bin" ZAHTINZ

9, MOIETIIFFT ST A,
BALTDT771IL—F&

—BL7Z2WwT 7 ANVI A T BERLL9,"bin" (A F ) T 7ANT =7 )YDAEDBFHTE T,
N v

HIBE L7727 7 A4 VD K54 7D3%EIR,
FeLTR)—

HIBR L7207 7 A VDT 1 Lo M) — D8R,

21



3E ., T ANVAZ 2 —
377X X MNEHOT R

COaAx Yy RNEHHLETE.NAF) =T =5 T 7 ANV TFA M T 7 ANVICEHRL $9,
THEANT 4=V NETFANTIT7ANVT 3=~y MIIDEETEX T T,

ZRDOT 7 ANVSEBRHIGRRTE I3, ZHOT7 7 A VEEIRT 2556, ERLVWT 7

AWK AN = NVEBEHL, Cul ¥F—%2 M L2 o, EXTARY 22 ) v 7 LET,
FTEXEANT AN 7 N BIZIE 2 VEDOA T L Y R — P THAIARTX T3,

T 77 ANVEE YA TRy 7 AT

File Conversion
Frd WOIEAFD: |3 Data ~ & & eH [__I
Cadhbin Cw3bin L2 Dpa2 bin Feshe
Gel bin Cvd hin Dpv1 hin I
B2 hin Didpal bin Dpv2 hin =91
Cpl bin Ddpa2 bin Dpvdhin (231
Gl bin Dinprvbin Imp1 bin |
Cv2 hin Dipat hin Imp2 bin t
| | ia
D7 A G2 hin | R (O |
A IWDAEZRCD:  [Data Files tbind ] o)l |
i

WRDOF T3 NITFANT T ANIEW LW, F ) —T7 7 L VOMEL&AEixIEE LT3
T71IV3

—E LT 7 AV ﬁiti&47ti¢o947+/7xmux%774w |2 T
WY BPWRTEET LT 7ANE—EL T T,

BHLD 2D HD T 7 A VBT 5 2 LR TS,

WRT 254 73T ALEEH) THA VAT LZHEINIZT 7 4 V2 "bin" Z4AFTINZ
F9, MOPETITFFT ST A,

2ALTDT 74 I—8&

BT T 7 ANV A TH2EIRLEF T, "bin" (N F) T 7 ANVT—F )YOARDPFHTEXF
+

N

HIBEL 727 7 AV D K54 7TO%EIR,

T14LT KN —

Bl L7227 74V DF 1 L7 M) —DER,

22



3. T 7 AINVAZ 2 —

371 TFXFAMEBAEICONT

T—8RFKR LI, RET—% 25T —
IZBMT 5 FEICOWTRHEAAV LT3,
WE LT = OB RET— % %KD
LA, 77 ANVDHROTFANT 74V
xBTS,

TEFANTZ7TANVERZEIRLE S L. 6
DIATUTHRENET, TOT7 A VER
KL, BT — % 2 57— & 128
LI OWTRAVELETME LT —
YO BELRBET -5 2 ROLGE. 77
ANVOFDOTFANT7 74 NVIERZRIRL C
A%
%Té&é@ WERIHH X E, N?%—
NE N ﬁﬁf ¥ hRT ANZTHERL &
ﬁolﬁ%wc 9%l7x+—b¢é%
%\f—97ﬁ—7ybéﬁﬁﬁéﬁgﬁ%
DES, Bz, av~, ¥ 7% 3, o
gﬁttm\ﬁﬁﬁ@(%ﬁy~f—&$
A~ MR (BVORGEE ) *HBELE T, K
W A VE=F LV ADEE. 3T LAV E—
T AT—4 w2 @I L £9,

FREXDLVEND LT — Y EADERE
TWES, 79747 arz=ERLE5,

7T 7F T arE@ERL TS, GHEIE
WEREINET, 7% QDOF¥ATHT Ry
27 AT Capacitance DE Rz~ 7 A TIT W E
B

23

Y 1A AL T T3 - [eiibi
Iﬁm‘u.lr) ahPaTE :Ezl-n—.lL) Soieb e FoRRMD . 5% bEalebas B0 MMM
GrltH

L3 b 0 e = Yl o R G = __j|

Hzaggmnanw Gl b K3Fe(CM}6 in 0.4M KNO3

PRI~
T3 MR

AR A A= b,

BT

TE

L A bin

#TW
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HETY . LRI & D2 EIMIZTEED Cottrell 2L > THZOENFE T,

~ nFAD"C
1= TR

(v
(v
)

=it (A)
n =&BFBEE/ 5F4720. F=779714 =% (96,500C/mole)

A = EWAEFE (cm®) . D = {EEURE (em®/ s)
C=7&% (mol/cm’). t =B (s)

41



4% by b7y T A a—

P E B 77974 =BRGP CREL I (WERL 70 7 oRa7 54, X4-6.208),
PR RC L AWM ( Que ) OFEMZNIZEROEGERY T BIb, Qidt Izksl), L Tl
B2 ra /7 —ar7 A% X4-7. 1R LT T,

-

0.5emi K3Fo(CN)E in 040 KNO3 ~ 0.5mM K3Fe{CN)B In 0.4M KNO3

— 1
143

rrent | Te-4A

Charge | Le-60

Cuy

M 4-6.CA 7 11 ) 7 > ~x1 275 h (B - BREISZ) Ma4-7.CcCOr a2’y —urz 5 s (B - BRI

CA & CCHIEHEIZER 7Oy bOAREHATn, C.A. DOHND 1 2% D 57201 fFbILE 3,
HL, 420X A= DOWN3IDZHMANTHRITINELZ Y THA, LI, thorr=v s FIziE. %
DIV AT 7 = 7)DFHBHTFIRIZEE L . F D720 CA & CCILEENEICIT—KIZHEb T A
AtDILIFLIFChbD T 7=y 7 xfioCTlHIESNTWE T,

it ™ELIZQE " OMOBERIZER (F/IXEM) DI L > THEIZCTZ Y Pa— L ER
LR Z RS 2O IN T T, M4-8 IZIEHICx T2 it o7ay T, FAERIZBIT
LHEREPO DX VIIAT v TRT Vv VTIEHEBREZ TR T 2 DICLELRFHOESI2L) F9,
EREMICBIT A EHMED S O X VIZHARMRICE DD TY,

i/t-1/2

REBLIL

FrfE R

X 4-8. BAALFE Y A T L OFHILFSM 2 B BRI A
YR EELMCHS LTI/t (CA) Favy bk

CA & CCHIEFIZAFIEERIEIZIIHEH L AN, B SINIHTOE—RFISIZ L 5 iR
BALERNET A7-OIEHEINET O CNEFTVAT Y TTF 7=y 75w, 747 —RFENy
77— N&Eii (& ﬁ)@K%MET% EWIZE T RbRET, L7 AT —FATFy SCTERBICAE
DAL FEIS R S T2 51X, NS OEEW S FIZd AT vy 7TEBHIHE SR D 5,
Fg, ALFOeD L UL 5138 . ATy TTOER/EBMIT/NES LN T4, [bFERD#EE
FRG 572V ARIC X B8R (F72038M) ezt hBERENT S,

b LETRE)EISGEZ 5 2 W2 REEMIZT 22518, Bt (F7213EW) BT ILEEE
Hﬁfﬁ*%%@@ﬁﬁQiof%@éﬂ%TLlOO%OT%?@@@@iCA&CCkIOTM
EnEd 5,

42



4% by FNT T A2 —

CCIE CAICHRTHEOIDOFELRH Y T4, 7 FIVIGERR & c#@inL 4, InE0BFEHS 1

BUDICEFTAIHEEBBRICLVEDOSNZVOT, BWS/NEBESNT T, AT, B EET
WINE ENLDT, FIIEED»SDA v 7+ A= a rydEFESNF T,

WA R RIFS 2 2 EAVTE B HE AT 250 CC DICHIZEHEMO KW A L 72O
TY o TO&)BMIRT T X WDEAT HR0AR, FFICECERSINET, 70/ 7 -0 A}
1) — ORIZHIE S 12 AR EEAT 14

Q=Quirr + Qui T Quas

Qu ITEHBEMOTEIC L 5 EME . Qu (TWAEFEDEMFIZ X 4 B CHAEWE OFKIEIEE IZHLF L
T3, 320WITDI) By Quu 72T DEFRNIAKAF L 3. - T, Anson 7’0 v F DY 1L Qy + Qu (2
%0 FTo Qu HMET A1 DOOHERINY 7 7IY Y FIBHTCCEREIT2) 2 EI2E) Qu 2illE
LEZRDDLZETT,

LAL. SHEBEAMAEELEOFEICEADLL T Qu IR L TH L EIEL TWET 5 o I
FTLIEETIIDH) T A, —BIEELRHERZY TVATY FCCREHITETT, Quid7+7T— K/
JIN—=ZD Anson 71T v b (X4-9.) DY DEZFHETAHAZLIZIVBRETELINASLTT,

ep=
3 Pulse "Width (5] = 0.25

o L Smpl il (s) = 0000
e Cuiet Tima (£) = 10
2 F o Sensitivy (0] = 156
—
=4 3 Farward:
= ; i i L Clp=G074ed
by ad : ; f P Im=10i7eh
= £ i H B Coor = 0155554
054 . . x . . i . L T L . T il
5 fo H i 4 : Reverse
A e : : : b Sh=-RaNeR
154 ; : | : L Im=-B570s7
“\"‘“ ! ! : Cor = 095585
207 _ e : _ _
-25 4 :
=30

0 005 00 015 02 D2 030 035 04D 045 DED

Sqri{time/sec)

X4-9. 77— K /1) )N—AD Anson 7 I b

43



4% by Ty T A 2—

441780/ F7>NRAOX M) =INT X =2

s )7y RUARXN) =T X=FDFALT7a TRy 7 A% RLET,

MHAE 1 0v) .
B HO) o o
B L) CR
iIEA A TR (R L m
Ao .
A0 RHEON (el . IDEE—

o LR G (s o) I-EF
FPE BRI |2

BEEEIS A I1.e—I:IEIE -I

[T SuFIEERAT = 0005 snifd,

Tl I
e L HY I

AN S S =04

HME T w ik Y %

FENT A — % | #iPH, BRI OE D

INT A —% N P
WIAERL (V) 210 ~ +10 WAL
EEAL (V) -10 ~ +10 KTV X VAF Y YEEM) I v b
AN (V) -10 ~ +10 RFVI v VAT v REM) I v b
A & v sk Positive ¥ 7213 Negative AT v T DHMm
AT TH 1 ~ 320 EF XY VAT Y T
7%V A i (Sec) 1 x 10" ~ 1,000 DA DAY -
B2 TV (Sec) 1 X 10° ~ 10 7)) v T
i LIRS (Sec) 0 ~ 100,000 RT VX IWAT v THIUGEE O 1L EE
B (A/V) 1 X107 ~ 0.1 JKEEA 7 — v
N Sr st RSy s 2 TIVIEFEA 0.01 Sec & ) KE VO, [HIRER 24

44




4% by Ty T A a—

AL CARTEALIZA R L B 001 VEEL TF &\,

HEORWEEBM, KEMSAD ESNSE, VAT LIGHBICZENS OEEZFHEL 3,
MPAE, SEM, KEMEIKE LT TOT, Y272 EBINCWEIA T > 7% FHHH
BLET,

WERT VY Y IVAT Y THIFAIZ 13.1V TY,

oY IIVHBIE T — Y BEE LIFETASINIEEAPLEST, o P2 b7 —
YISERERGEECY  TIVHEAES T T, BHIOT— ¥ 5% s Thiud, Bt
YINVERPEO ST T, Lol 7)) v FERENFIT SN WS, ATy Y0 &
/N100 RA ¥ MILETT,

2 T IVHEEAY 0.002 Sec £ D HWEE, T—FIX) TNV A LAXR—ZATEHTEETA, E
WTH, F—Fikt L E4, WEST 723 O ONDBSBIREN TV WEE, 7 — 7 #i5k
O, VI 7IZLE T, EBREGEIS T — Yk T CREXH ) T3, N AEY —H A
A (64K) DIRFUC LD 7= D b= VL 64 K 2SR T o W > 7OVIEREIX B Bh09 12 i
HPEOT—FRA v MIRESNE T,

2 TIOVHEFEAY0.002 Sec £ D EWIGA, T IXERMICEEATEET, RK4KDOT—%
RA Y MIZEAT Y TTHEINT T o IVHBIIEBINICREFHFAOT— 2 KA~ MZ
FEEINFE T,

2 TIVHERE2AS 0.005 Sec UL LD A . i & MRV EILGE S (9 e E 75 ) 2L T
&F9, BHANHOTHEOOE YD aA 7Y —%2HLET, 2—F—<=27VOELT
7 M ARSI LTSV,

45



4% by N7y TR 2 —

44270/ 7—AXRMN)—=INTA—=%

TR/ 7—AXR)=NNTXA—2F4TATRy 72ERLET,

o0/ 0-0AH) —EEE

BB AL o T
BB EN . ST

A AdElzec) . [0zs AT H)

il

FRXNT A — % #HPH, FRHIZKROMHE D
INT X —# i AR
PINEAL (V) -10 ~ +10 WMEEL
RALBNL (V) -10 ~ +10 AL A
AT v T 1 ~ 320 KTV Y IWVAT Y T
7OV AN (Sec) 1 x 10"~ 1,000 A G 2AN
2 7OV (Sec) 4 %107 ~ 10 VA I
IR IRFRY (Sec) 0 ~ 100,000 KT 22 v VAT THIGEET O 1R
) 1 X107 ~ 0.1 )
JEEE (A/V) JREEA r — v
F720k 1 x10° ~ 1 X 10-6 C/V

46




1

4T £y NT v T A2 —

BN & BB EH 001 VEEL THF SV,

WERT YUY IVAT Yy THIFHIZ 131V TY,

EBEDOA TSV —=F (Fr—Y-BEI NI =) BIRTEFE T, ZOHE, BEIT1xX
10° ~ 1 X 10°C/VTCTTo Fr—JI8X10° 7 —uary 2Bz i A 77 L—%nar
T —IIRE SN, BEIIDEOMEICEMENE T, HARIEIAN T 7L -y THIETEZ
To VTV —DOBIZLD)F v —2 - 4 LR OAER & L TENT T AERMEIX
HETEXET, WEICTHTHIUL, BR-BEI o N—F —ZFR L., V7 MZIDHEIEL
ToEmEESTEET,

Bit-BEI YNy =70/ 7—u0 X M) —|ZHBEN TR, ZEEX YV ¥ AT
ERIENI BT, IO~ T — ¥ PEETH L6, Fry—Y -BEIT /N~
F—IZBWERTT,

By TIVHRIE T = BEEY LT 525 SNIIEEP LEST. o T Y2y b7 —
Y REBELRGEECY CTIVEBSED ONE T, BOT— 7 PRFEHT THIUL, B
YINVHEEAES SNE T, L L, ) T HEESHT SN WEA, ATy YD) K
/N 1,000 R4 ¥ MEILETY,

T2 TGS 0.002 Sec B L N BWIGAE, T—F 1 Z) TV A LAXR-ZATBHTEX EFH A
FEE TR, F—FiEki LT T, MIEFT 7T a oty BRI TV ARWEES, 7—%
BREOM. 2IVIZ OFF I L 9, FEBBGENS T — ik T CRIEXNH ) T3, W AT —
P A ZADRBIZLY T—=F D~ =7 )VEIL 64 K SR T H > 7 IVIHIBEIZ B B 12 o 4l
FOT—% KA MZHEINE T,

2 T IVEIBEAY 0.002 Sec £ ) BEWIA, T IXEBRMICIEETE I, ®RRK4KDT—%
KAV MIFEAT Yy TTHESINT T o 7IVHBIZHBINICREFHHOT— 5 K1 >~ M
FEINE T,

HWER, == 0 —BERXENLIPL LNTEA, NIRRT VI Y IVAT Y THT I
BHMNT VY MILDLDTT, Anson 7H v b (Q-t ploty DA ¥ —t 7 b (ZEE®D
F XNV P RAEWAEDERE G 25 ) ITHRE WG, TOBEELLRT ALEITIHD
HFho LU, T—FDERZHFAT 256, RERATF—VERTIER2ITUIR) A,
e, SATFTLA B AT =YY $ 57202 1/EI v NN—% —%HTLLERXS L2 LNE
AN, TANY —ORFHER 1/ 7y M 7RER) T2V ATREL D EWZ & 2R L TL
728\,

I A R, MEHEZNLEXE57-012, BEREREZ r—VoOfHzED 3,

47



4% Ly NT v T RA = a—
A5/INIVRT 72w

V2T =AA =TT =2y P ORREEO 1 2DENy 7777 2 F (FEEER) BROFIETT .
ZDIDINODT 7 =y 7 RREOERIM) 2 L3, BETEH ) TEA, MBRFIZZONY 7
Ty FEMRICE > TEBINnET,

FTRCONNVAT 7 =y I OREBEIRT VX VAT Y THRONYy 7 759 Y NERET 7 TT 14—
BILOBEREIEZDRH DI ETT Ny 7 7Ty FERIIEEEEWICEEL.—H. 777714 —
L 1/ (time) " OBHE LTREL ET. MIb, Ny 7 755 > FEROBIEREL T 7771 —
BREDDPLVECBELE T, Ny 7777 FERIIKRT Y Y IVAT v 7%, 5 Ru Cdl FElZBW»
THEMHTE T3 (RuCAIFESALF L VORERT us ~ms #HPFHICZ D £9). T 2. 2 ORI #IZ
WEERIET 7774 —BM7ZIFIZHRD 9,

INWVAT 7 =y 7 OEELZERIIROE) T,

a. 2OV ZIRMEIZ R T o ¥ W2V ADE ST, mV ERTT,

b. 7SV ARIE R T ¥ ¥ ¥ V7V 2 DR T, msec R T,

c. v FIVIRIXEFAE S NL 70 A DR (msec) T3 o %< &LV ATEL Y 3 msec 55 <
2% ) FHA (3 msec IAFEWEEEAALTIHET H7-OI120%), Eitld msec 24720 16 A4
77UV7§%$%§%§¢0%77»%%@?7%»%@@1hmmfﬁsOib\lﬂ@ﬁm%ﬁwo
Hz) D 1 %4 7 VOB T (e TT7A4 ¥/ 4 ZFF LTz ) £9),

d. 7OVAMRE /TR —CE 1 RT v v 4 7 )L (msee) ICHEEEINLIEHTHY ., L7l
EBLNNWAMEDZRETHRITNE R ) T8 A 2NIVAMBBSFRNVSY A M) —FEEIZfbi, % TR/
R—=07 774 =%, — KTy )V A, it v 7)) v 7 L KEREOMH TIIAHEHER LT
WwE g,

RTINSV AWERET 7)) TRBEBS R L 5723 OOV AT 7=y 7 2fn LT3,
Ny 72 7Iyy FEmERETENL, BEOMLEEBKVWERETREDVEFST (V2T AL =TT
7=y 7L T) SN0 HERIBEENEE TCXLHEN LT 7 =y 7 T9,

BB ARV S XA N — /RT3 07T 71— (SCV/SCP)

ER =707 57 4 —FEBROYEMT, KEFHORMBEOZALORREZ WA T 5 L9 IZFH SN T
WETo ATy v V2 4-10. 1R L 5
RFVYXYNVE—EDAT Yy 7TEALLET (GF 4
TR A 7V EREICHEM ST ET), Eild

BADFETORTEICH Y TF) v r7Eant$, iH ¥ 7T
TR & 27 v TOH A X5 4 OfIZHET X M
F3., ZORT Vv VIR IR & AT

LEVET,

—
-

[ 4-10. SCP DEF » ¥ ¥ Wik

<—b| Fh kB

48



4% ky FNT v TAZ 2 —

BRSO 10-11. 1R L 9. BRAEM () & Okovie IZE > THZHNFET,

0.5mi K3Fe(CN)6 in 0.4M KNO3

Current / le-6A

04
05 045 040 03 0 0 02 005 oM 405 0 005

Potential / V

X 4-11. SCV O SLRIFY 7 BHICE

:7O6nD1/2Cm2/3 T 1/6

n =ERBEH/ TV

D = $EHUAREL (em’/s)
= 2 (mol/cm’)

m = KRG E (mg/s)

T =% 7)) TR

mvwﬁﬁk&&@ﬁ EiiR—5927 574 — 5uA/mM, 10°M) ([ZEBLTWET, BEifK—
X9 % SCP DEZELFIIAL =T 7 ENTEBRITIT, 2070080 & BRAERL O %
#%% ) FET,
CHEAREWIZIER—=T0 7774 =7 7=y 7 TTH, BAFY HERLVY VA N)—T 7=y
7ELTHZET, COLBMIIMERAVSY X M) — LI E T,

49



4% Ly NT v T RA =2 —
4.6 / —<IINJVARIVEY X b1 — (NPV)

INGBNNVAT 7 =y 7ORT ¥ X )VIERIEIK 4-12 12 e
RLE T THUZ OV A TOMIAMHEIZRE 2 EAL L IRIE A =
My 2—BmONN VAP SHERINTET, b LOHEM TR ©
BILBEME D HDIETH 5% 5, /ANSWIRIE OV ZOHEIIT et ‘L
X7 7774 —sxRIET., BRILEVRH D TH A, /N —*L
WART Vv VSBALZEITTEMNAFTIZC AL BW, 2L R — s
PRIEAS T ISR E W, SV ARIE L7 79714 — K
(GEEICHWEFBEEEZIRELC) 25X FEd, 2L T2 _ “‘
D77 IF 1 —BROKE S IR L BT BHEEOT |~ ||
FIKE LT3 SVAET v v vpEibETEM LY 1
SRR BTBHIECRI 2L A, 77571 —Bifig  F4IZNPV/ PORT ¥ v Vi
PWHEEZTIKAET AL 5, AL, RABMICELE T, COBMODELK4-13 12K L
T3, VA FERBRERNAR—5027 5 7 1 —FEEBRTHEOLNLEEIMBICEDLTwET, 20
TR LT =< WSV AFEESEDIZZD/7286TT o NPVORBERIZSCV LD K&, &0 E
EERT 7=y 7 (30 u A/mM) THH ., KOHEHTFE (10°M) 2ME5ET,

t

=lojx|

0.5mM K3Fe(CN)6 in 0.4M KNO3

Oct. 12,2005 19:03:49
Tech: NP
Fils: Mpvl bin

e = [ mEM=05
Final E (v = 111

1] i T e L b et E vl e ooe
2 i : : Pulsa Wit (5= 005
v, 104 . | o e I, ¢ R AR L Sample \Width () = 00167
i; Pulsa Parind (5)= 02
: DB [ Sensitivty =‘€E-
! : . : K s .
g ned A . el s I weocre
£
= 04
@]
b2 -
P :
i) SR
Fony ST i sl nedinee bsak
-0z T T T T T T T T T T T
050 045 040 035 030 02 0 045 010 Dos 0 O0s 040

Potential / V'

4 4-13. NPV / P O BRI 70 RIS

NPV Tl&, WHIEMIZT7 7 974 —ReH R I S5 2 WHEHICRZEL T3,

W/ SIVARIVE A M) — (DPV)

DPV 77 =v 7 3kn2o007 7 =y 7 LRV, Ei | o sinne
ZBESVARBTIEY 7)) v rEE . AT v o ey ||
PAL 414 125 L 3o /0 AARIBIE —Th ) . N * IUI
ART I VHVNS R ATy TTHIML 9. ML, BB A ) A B S

RN S VIRIE SV Z 2 EEL TV T T, _“ .
BRI/ SOV AR () LSV ADRTEE () TH YT -
YTENE T E (ipi) BR=AKRT v VOB E L
TRUFR SN T T BILEBNI LI T LV Fy 7 ART oy o
VEDFAIEOBMTIIEBUSITEZ 57, BREEIYD
TYo LRy 7 ART V¥ v Vi CTIRERAITHRAIEL,
DRI 4 % L ROBRAR Y TICHA LES, E-s B4 DIVORT ¥ v L

50



4 Yy FNT v T AZ 2 —

ROHIIBESNTET (M4-1520), DPV OFEEILZ NPV & SCVOHFRITYT Q0uA/mM)s LA L
DPV DM TFIRIZ/ Ny 7 75 v F (FeEl) Z10°MUTIZRD $3,

Sti=lE)

0.5mi K3Fe(CN)E in 0.4MM KNO3
Ot 12,2008 194808
13 . . L L . L L L . . et it
Filu: Dipu! - bin
a9 Kt E (V] =05
274 Finst E {3 =-005
kerE v =000
2.4 Ampilude (v) = 0025
g Fulze Width (<) = D05
T 214 Sarrpla Veidih [s)=0 0167
o Fulse Pericel (2= 07
s 164 Cuiet Tima (g} =3
- Sunsithity (M) = 5o
§ 154 Ep=0244Y
4 p= 2007068
= 12 Ap =3 HTEeTVA
T 05
064
0.3 e A i S
o T T T T T T T T T T
050 0ds 040 03 030 025 G20 045 040 Qs o 005
Potential / V'
E=0.2344V 1i=9%.315&a-TR

4-13. DPV ORI 72 BT

51



4% by N7y T A 2—

461 BERBERILZ AN —IXT X —4&
BBV S Y A D) =T A= DF A Tur Ry 7 A% RLET,

P ERA TR L B U —Fl

BB 0 T
REBHEED o
| (i 05 () (W) [oood
A—FEgavre [+
A U ) JOD 6T
AT wF HBEE =ac) ... IDE—
ARG zec) .. E—

BEREIS A

o

x|
ok |
Froti |

AL

FBNT X =5 HH, FIROE D

NS A —% ey AR

WIAERL (V) -10 ~ +10 L A DA
AR (V) -10 ~ +10 HAS AL
AL (V) 1 X 10° ~ 0.05 AT TOINGER
R/ IV 1 ~ 10,000 S VE /4 IV Y
2T VT (Sec) 1 X 10* ~ 50 BZERA Y NOT—=5H 7)) v TE
AT v 7HIH (Sec) 0.001 ~ 50 RFV Ty )VAT y TR F 721300 TR
i 15 (Sec) 0 ~ 100,000 KT 27 ¥ VAT X ¥ BAMAET O # 1R
EIE (AIV) 1 X 107~ 0.1 J&FE A — )V
TR 2:
BAL (V) -10 ~ +10 55 2 VEH MmO AL
&I (A/V) 1 X 10" ~ 0.001 5 2 M DIREER - — v
ON Frv s FERF s v FMEHERE EEBMIZT S
Scan Frv 7 FERERF Y EEmE AR Y TS

pE

1 WINEN & iAEBEAIEID R EH 001 VEEL TF Sy,

2. U UTIEEAT Yy THEO 12T T, L4200 AT AIZEENICY T

YRR FEL 9,
3. F—H ) TIREARAT Y TORTEIATWE 9,

F2EME AF ¥ VIRELLYE, BAIIE-EREF IR T4, MIZLTHWIEA,

52




4% Ly NT v T RA =2 —

462WPINIVZAKILZ L A RN —INT X =%
BSISVAEN S Y AN —1ST A= ¥4 TaTEY 7 A %R LT,

L AR LA A R 5%
AT ERE i (X0 m
BEEREEN il:u ﬂ
ﬁfﬁmnné@tm foood %I
FE M A0 ) 0.05 ___I_
20 AT (sec) 0.05
HUF D TEE) Gee) [00T6T
AW AHREE et [02
ARk B RS Nse ) G
BEEE(S A m
TR X =5 #iH, FEHIZKRO@ED
NS X —%& oy EE S
FIERERL (V) 210 ~ 410 I
AR (V) 210 ~ +10 e ADA
BAHEING (V) *0.001 ~ £ 0.05 %RA ¥ N QBN
RIS (V) 0.001 ~ 0.5 BT 2w 8L ZHENR
70OV A (Sec) 0.001 ~ 10 E AR DAY
2T VT (Sec) 1 X 10" ~ 10 F=y 7)) v TIE
23V Z B (Sec) 0.01 ~ 50 AT 2% )2 Ov Z WM F 721358 T e
IR IRE ] (Sec) 0 ~ 100,000 ETF 2T v VAR v v BGREOF - REER
JKEE (A/V) 1 X107 ~ 0.1 J&JE A — )b
e
1. WEIEM & RAEMIEIDRCED 001 VEEL TTF S v,
2. YV ABRE SV ZHIE O 12 TICLE 9. b2, ¥ A7 AEHENIC OV AR Z 7
AL E£9,
3.0 BT UIIRIZOVATRO 12 INIZLE T, b FUE. AT AZHEINICY 7Y
YR FFEL 9,

4. ISVAHRBEAF v ¥ LR o 2258, RIEA~ A F AR E5

53



4% by N7y T A 2—

463/ —=TIVINILRAKRILZ A N —=INT A =24

J—=WINNVARNVEY VA N) = INGX—=F A7 7Ry 7 A%RLTT,

S =LA H _ X
SRR ... I
BREMEN T

a2 |

A ED O o T —
i i e

A S - I
HOULANRE) (cech . 00167
FULARBREE) (sech . bz
BBESRRGec) . 2
HEEGAN ... T

FEENT A =5 #iH, FEIROE D

INTA—2% & AR

PIHEL (V) -10 ~ +10 W ELL

AL (V) -10 ~ +10 AR AL

BRI (V) 0.001 ~ 0.05 &RA b OBEMBING

72XV A i (Sec) 0.001 ~ 10 AR DAY

T Y 7E (Sec) 1 %X 10* ~ 10 F=y T v TIE

7V 2 HH] (Sec) 0.01 ~ 50 A I PAVI 78 i el

# IR (Sec) 0 ~ 100,000 KT VT v VA F v v BMGREO -

&I (A/V) 1 X 10" ~ 0.1 J&’EE A — v

PEN

1. FIHIEM & REEMIIA R LS 001 VEEL THFE vy,

2. OVAMRIZZSOVAEI O 12 FICLET. bR, P A7 AEHEINIZ OV AR 15
LTI,

3. BT UTIREOVATED 12 LTFICLET, &b RTE, VAT AIZHEIIZY 7Y
YUEEBFHELE T,

e

1. IR L RREMIIAVHRCED 001 VEEL THF Sy,

2. YOV AMRIZZSOVAEIM O 12 LTI LET. b RFUE. P A7 AIHEIRIZ OV ATEE 5
LTI,

3. BT TIEECOVARDO 12 LTI LET, b T, AT AIZHENICT VT

YUEE L E T,

FE2BMBAAX Y VIZRELGA, BMIIE—EMERLCICZD T3, MIZLTWEFA,
F X AL 2WEFEBZERYT 7)) YT RITWER A, B LXMDY VT 2 TIERD
REYy7) 7L, B2 EEEOY ) o rEO R BT LTS,

54



4FE . Y PT v T A a—
464D/ —<IVINIWAKILZ LA R) —IXT X =4

VAT AT ) =<V ARVEY AN =G A—F EFER LTI,

X
ATHAEE ) i Fn | ok, |
BB E o jH,,”Z“fl
B fir 100 <5 (E) () ||:|.|:u:|4
FRAO .. T — Lo |
st 24 AMEM e oo
2nd /5)L AMEW Gec... [0O5
HFUIEE) Gea) . [DOTET
Sk AR (sec) ...... [oe
B 1k B R (e e =
BB S TAN [le-oos -]
[~ S TO -0 — & uhE
FEBONT X =% HPH, FIKRO@ED
INT A—& &t AR
WIATELT (V) 210 ~ +10 WAL
RAHEBAL (V) -10 ~ +10 3R IVA
BALEEIMST (V) 0.001 ~ 0.05 BRA 2 b OBAIEING
HRIE (V) 0.001 ~ 0.5 ANV ED AY &7}
13K 7%)V A1 (Sec) 0.01 ~ 10 BNV A g
2 K 73V A (Sec) 0.01 ~ 10 8= ROV A
I 7 27 (Sec) 0.001 ~ 5 F=y T Il
7%V Z I (Sec) 0.05 ~ 50 NNV GIZAVIS- ]S I Ad o I R
i IEIFF ] (Sec) 0 ~ 100,000 KT V2w VAT v v BGGET O LR
&L (A/V) 1 X107 ~ 0.1 JRJE A — v
B TOF — 7 1l FryrEdRkFey s ATy T UG —E BN F 7 13 FF LA PREE

SN

P

. AL & RREMIE AR LD 001 VEEL TF Svy,

2. W RISV ARLVEY AR DA, B—IRAT v 7OV ATELRLFEIG 5
5wy, WEMEMICREELE . FIRAT Y T A 2 VEICEINENE ., B~
70)1/Li,E‘HFEﬁ@7;%:':uB VC'TTbﬂi‘a—o SEHOBMIPE ATy 7O L) IZHEINE T 3%
— o (YRIE ) 12 ETRTUVIVXNVENESIZTTA(TITAAF Yy v OE) T213~
4%2(74%11#«>@%A W) 3, BV IV o RS TIrhbivE 3,
2ODERY  TNVOEIERT v VEEE L THESNE T,

3. ZSVABRIR OV AI O 12 LTI LET. ST, A7 AIZHENIZ OV AR
TELFET,

4. YTV TMRIECOVATEDO 12 DTICLET. Sb20E. AT AEHBEIIZY > T
YUMEE L £,

55



4T kY NT v T A2 —
4.7 FBRSET 7 = 7 (OSWV)

IR T 7 =y 7SV AT 7 = 7 ERFR

VE AN =TT =y JWICHERORERCEET | A% -
+, ZH 51 DPV/P ICEML T, ¥— 2 kFoEi Y | itdie
IREMEE G 2. Ny 2 rTy Y REREEREZH R RIRIE §

B L. AR S I T b #

4. Blurms L LI

COWHEEX 416 IR L E T,

OSWV DR T ¥ v WETIE BT\ T 3
AEELZOOICL) T, FIUIHMPREIE £k BER
HB—@HDIIV A (ENH, 7SV AERTRT 7=
JOMBFIZHABRLTWE) LRAETZENTEE ‘
o BRITESVAOET & (SHvizEd 4 2 Vi X 4-16. OSVW OKRT > T ¥ )VikiE
I2) THY TN TENFET, T AN MNERENIIEERRE LTHGEZ6NFETH (K10-18). 7 4+ 7 —
FER () &UNN—2ER (Q,) bELCEINkoOSNET (X 10-19) WHROEE, )/ N—AE
MOKEL Y, ZERII 74T — FERBVIZIN—ZAEROEELEL I KX 2D T4, s
DPV L BT OSWV AEKETH 2 1 OOHHTT, YN N— ABROK X SIIEFREO T4 T
RLDIfEDLNE T,

0.5mM K3Fe{CN)& in 0.4M KNO3

04
304 ;
204
104 i el

0.5mM K3Fe{CN)& in 0.4M KNO3

Current/ le-6A
Current/ le-5A

———

o T T T T T T T T T T T
080 045 040 036 030 02 020 016 010 006 0 006 040

Potential / V

050 045 040 026 030 025 020 015 00 006 0 006
Potential / V

X 4-17. OSWV D ZEFE i IE X 4-18. OSWV D 7 % 7 — K& & V) )N— A EFISE

OSWV ODOF L DPV/P IZILEE L CEDAE = FIZH Y T3, 5,000 V/S TTDOAF v » HEDF
HTE T4, MAAYIZIE 100 mV/S ~E VIS DA % VEED LN T T (OSWV DA ¥+ V#EE X
IR R BN AR ) o 2T DPV (10 ~ 20 mV/S) D A F v VL D IEEBEICH L e ) 3, HIZ,
DPV & B TEEIIAHEE CTE 2 A3 ¥ Yl EHE e Ficm L 3,

OSWV DO FEIKIE L mA ¥ — NI OBRALAEEEOEESITEE LTCORHEEE L E L, &
HTRIZEZ D a Y 10BTHESNLIAN) v ELY ZFERMH) L ICEDTHICFIFS T,

56



4F . kv FT v T A= a—
A7 AMEHERILZ AN —INS XA —4

IRV Y VA RN = IS A= DFATATRY 7 AZRT,

SEREEA LA b el i x|
B ) @ T ok |
BHEEEN [a v |
B HR 05 (E) () ||:|.|:u:|4

B mw@|
ST CAY 0 fooes

BB #E ) fis
3 = T |2
EERE(S AT |1 e—00F = I

FBNT A =5 HH, FERIZROE D

INT A =4 & RN
TN (V) -10 ~ +10 WAL
AN (V) -10 ~ +10 AN
BN (V) 0.001 ~ 0.05 KEA v N OEMBEINS
IEIE (V) 0.001 ~ 0.5 FRTE AR R
JE W5 (Hz) 1 ~ 100,000 SRl A
1L R (Sec) 0 ~ 100,000 KT Vv )VAX x v BMGIEO B 1L
&P (A/V) 1 X107 ~ 0.1 JREEA 7r — v

TE

. OIIEA EERAEMIZ DR LD 001 VEEL TTF SV,

2. T7AT—F, UN—RALBEROEITFLEINE T T RREHETATDIZTT T4 0D
ARXAZa—DTI7FTaraxwy FaFEHLEd,

3. IRIEIZFEMBEING (BERT VY VIEEORTF Y Yy VAT Yy 7OES) L) RKEL RiTh
XD FHA.

4, AFxx UEE (mV/is) EWEEE EAEENGORE T,

57



4% Ly NT v T A= a—
48AC T7=v7% (ACV. SHACV)

ERWEOTG T 7 = 7 IEARENZ 2 DIZ5HES
NETo ZifiA v E—F o ZAETIRERETF v ° w5
V(HBEIRZIEL Ky 72 ZRT V2 v b ) IZ—%EIS
B /S VIRIE DAL (3 2 #1180 T2 I 20
DEME L E 3

—| MM

LAV v A MY —FERKRA v E—F 2 R
BoN)T—2 3001 2TY, BERY —EI2L «ﬁﬁﬂ
THEHBRART Yy v x2w-< ) 28 FEd (K
4-19) o fEHEMOEMHIZB W TERILD 2\ ITERIT S ,
NTFEOREEATE 2 57O ERAET V3 v LA E Xl 4-19. ACV & SHACV D RT ¥ % )\ OhEE I
PNETZ LTINS DBEEIEBEEZ 525720 CKRART VXY VP EEEINTE T KRAT U v
VORIFEIEIL Ry 7 ART T v )i
BT KEL DT, fEo T, 0.5mi K3Fe(CN)6 in 0.4M KNO3
ACV IZBIT ARMERIDEILE — 7 Ik N
Bl £3 (144-20),

2 Ui B i e B VX B TR Bl L AR
LETOT, KHANVE A M) =133
AN AR AR O UG & X5 72
DIZfEbNET, SheoDT7=v 7
W E U < AR RS A B o ik e LTk feg e s
:5i@~fﬁ0)ﬂj$}i[§%§}§[x\‘% 7212 ?00.50 045 040 025 03 025 02 045 010 006 0 065
fibhEd, LarLtorr=y 7 (fl Ty
U A2 Y 2 ENLIT AR — X 4-20. SHACV O HiLH [ 7 BT IS &

s/ 7—aXM)—) &, TOHELVERLTHT T,

FUHFEB OEMAERIZE D . NS NIRRT~ ¥ v Vv E R ERISE I ZEDE U F 3,

B o A TRRERTZMET SO LIXLITHEHTT,

Ot 12,2008 133006

R sie s i e et Sae ol

204

28 E Ep=0238Y
i=1334s54

7Ed. e

744

AC Current /1e-5A

PR 22 W R ORAR A 45 ° 1k L CRETT R GBWETFRBEIOR) Tld45™ KThREL< 2D 9,
PRI ERRD ¥ A DA — VK L 3O T, RO UIE LIR30 5 Bl iR~
Db L SEE T, (B T auMAg0asy Y2 v b (tans) O 70y MIETBEHE
ErEHTs-0IcHINE T,

WSRO Y — 7 8\ i, IFRORUZ L > TIRONE T,

. n’FFw DCAE
b 4RT

n =B BEIK
F=77774—%E% (96500 C /eq)
A = BHBEMFE (cm?®)

w=2rx HSEWE)

D = #EHtR % (em?s)

C =i (mol/cm’)

AE =R T ¥ ¥ v VORI

58



4T by N7y T A2 —

RS R HE R (2 L THISARWHR) NEZT 220N T, i, RIECHA L, 313 w
PIZHBIL TRA (DPOTARIGEBEBIILHRT 7 =y 712X o THRE SR awkEbh T L2
FEBNIZ ) TlE R, HEFOL) BARATRIE=ERIWNS R ),

LA T VT X VI T 2R ERICE IS EMRBERICH ) THA, BlL, %ﬂi%ﬁﬁk%@%%&
ORI D E3, A Y FNh—F=v 7 (EZEHRMKE SHACV/P) ORFERISES LIFLIEHELILE T,
:@%7:77Kiof%%néMﬁiAmﬁP@MAQUPkHLT?OMKé_\Eiﬁ%ﬁ@%
FIZEVMRHTHY, ¥4 L A7 —)VITFL %) 5, SHACV ITEXASHE S Nz, Al US T
HHEOEALEICEMHZEICHEHINTEE L P42 ) v 7KV v X M) —%(2H~_TSHACV ©
T A DR =V E TS, BRBEIRICRE Z 2L OB R S E ), X421 12 SHACV
DA Z R F T,

= =10 ]
0.5mM K3Fe(CN)6 in 0.4M KNO3
Ol 12. ZDZG 190740

75 L L I L I I I I L I Tech o

2n4 2 File: SI hacvl.bin
154

104
054
04
054

I it £ (X .5
Fmal I: M= ﬂ 5
3 Iner E (V] = 0.004
P »\‘mpln uda ()= 0.025
Fneq ncy (Hz) =100
D

And
#
15
20
PR
=304
354
A0
-45 T T T T T
0] 04 D040 03 030 025 0M 0f OM0 05 0 006

iy HAN] 1ed

Current/ 1e-7A

Potential / V

4-21. SHACV O I 7 BT &

59



4T kY NT v T RAZ2—

48N KXFRARILZ AN —INT A —4

THRRIVZAR) =X A—2DOEA4T7AT Ry 7V XER-OLET,

SER oA b TR x|
*.]] E '@ 'EIE ﬂ_m ................... - I 0 | Ok

B BAEN o E —
BEBMAE 0 [0008 e

FEAEOA V) [ooes ATH |
R #EHD........ flon
HLF LG ey [T
- =7 L - |2—
AT ABRET o [T~ |
BB AN) [feoos <]

[ agEar— L

EBNT A= HH, FRIROMED

NS A —% ey AR
FHENL (V) -10 ~ +10 BN
FALTENT (V) -10 ~ +10 RSN
BRI (V) 0.001 ~ 0.05 #RA v b OB
R (V) 0.001 ~ 0.4 AR
il 3 (Hz) 1 ~ 10,000 S SE W E
2 7 VI (Sec) 1~ 65 T =57 v 7 FE 7 TR
i I (Sec) 0 ~ 100,000 KT 2V ¥ VAT X ¥ BAMHET O & 1R
TEIE (AIV) 1 X107 ~ 0.1 J&FE A —
INA T R R off — range-on MR OEILERNA T A HNIT S
H Bl Frv s EFRERFy s B P O 2 0 BB E
e
1. EM & REEMIDRCED 001 VEEL THF I,
2. FEWEFEPNIAKTE L E 3O T, B BEEEITKRO 5 2 ENTE T A MBI #E
g4,
3. JEHWES2Hz £ 23 NLTOSGAE. T IVIIIEA R b 2T L E T, &b BT UL,
AT AFIHEIICY VI R L 9
4.  HEIREWRDE . LKMERPMRVEGE, BREROA —/N—780 — |2 X DEKEIZHEML €A,
JEREBAMR NG A, BEIEEL T, EERNA 7 A 2@ L, SXifEsHEEzirvwEd,
COHBD72012 16 bit DAC BHWVHN T F, BEIRETRAKE &L B EWGE, N
A7 ABEMELZEHT 2 LEIH D A,
5. #ixtEWR. MAHBEIRERPAFTEES /97497 XA =2a—DrI7F7aryavx sy N

THWTT =Y FRA T a Ve ERTE L7,

60



48 by NT T AZ2—
A82E T EIEARARIAZALA N —INTA—4

BEoSHRERRARNE A N =INT XA =2 EA4T7OT Ry VX ERLET

B el R L A B

BB o I e
TR () [ooes AL H) |

ﬂ??mﬂHEBmL"h
AR sec) .. IE

AT AEFEER . IBE|D'.'."| H: 'rI
BEEEXAN) ... [te-oos -]

EEBNT X =5 i, FIROED

INTA—% i A
WL (V) -10 ~ +10 B EEAL
ALBEN (V) -10 ~ +10 LA A
BAHGT (V) 0.001 ~ 0.05 HARA 2 N OB
RIE (V) 0.001 ~ 0.4 R ARNR
Fi % (Hz) 1 ~ 5,000 R IE R
2 7OV (Sec) 1~ 65 T 7)) v M F 73 R
P IR R[] (Sec) 0 ~ 100,000 ETF Yy VA X X VB O
JEE (A/V) 1 X107 ~ 0.1 JRJE A A —
INA T ATE i BT off — range-on HI5E F OEFRETRNA T AEEHICT S
HB) Fry 2 EFRERTF Yy HI5E R DY) 2 O BB E

S

=

. EAM L ERAEMIEA R ED 001 VEEL TTF S\,

2. FEUEBEHEICKE L ETOT, EMELREERIIRD L2 ENTE A EPMED BB EDHS
HanEd,

3. JEWEES 2Hz T3 ENUTOEAE Y TVEIMIE R b 2L 9. &b R,
VAT LITHBIICY Y IV R L 9,

4. HERBERIE . RMERIMEVIGE, BREROA —/N—7 00— 2L DIEEIZHEML $EA,
BRI E, BEIZEL Ty BERERNA 7 A2 #EH L., BRRETHEEEITVE T,
ZOHBD72DHIZ 16 bit DAC BHWVHN T T, BERERAKE &L, BAEEIEVEAE, N
A7 AEREREFHT A2 LEITIH) T A,

5. MBI, MHBRIRERPAFCEES, VY9749 7 Aa—0Dr5 77 arya<vy K
EHWCT =¥ FRF T a v EEIRTE T T,

61



4% kv VT v T A= a—
49T LAROX KY=F 7=y % (it

INsidrza /s 7orRuAN) vy 777 =y 7Ty, A, BRIIFEHOBEKE LTHESNE T,
— N S D XA T I =y ZIIERIEE. T R A N v s —, 7O — b VEIbILE T,
FIHCTE L3O T 7 =y 7HOEIELNLIRT Vv VIEE T, Blb, K7 v ¥ v VEIL#E
Wik 2ET s -0Ic LREnTwE T,

Wb TNV RT VY Y VIERIZEEBRM T, TN i-t OWE T i-t O & MBI 2 BT IC
BKhrFnezn422 L 423 1 RL T,

0.5mid KIFe{CN)E in 0.4M KNO3

HE L | 13

Current / Te-64
Z BoZ &

I o4 o
t 0 an s an 120 150 180 210 240 &0 A0

LS| - g LR —
(2B K=5 x 10°)

Time / sec

0

4 4-22. it DRT ¥ ¥ ¥ VKK 4 4-23. i-t QWA 5 BIRIGE

ToNRORXN)=KRT YT XVEEO 1 ODOERIE—ERIFEOMER VA EZEEL $3 (X4-23),
IS/ SV A (DPA) 77 =9 7 T3, BRIV ADERIE 7SV AOKETHERIZY T 75 &
NEd. Nv 7777 FEROENGZELEZT %) 2P TEE T, ZRMPERINTITOT,
COHFEEIRT Vv VIA Y R0 F 2y 7§52 ENTE, HEOEREZH LT L0127 E F
3o DPA QMBI ERISE X X 4-24 ITIRLE T,

E
0.5mM K3Fe{CN)E in D.4M KNG3
1‘ f
24 4 i
i IV AELL ILAB2 ?5 23 e
= I
NMEL b ' ' > R
_';"_:;7_ ™ i - 38
B SULABERT UL RESR2 -
I t ) 1] |-;-:- _:n'.\ _;[:[u -aj:-_'- 5)Ir- -yin- 0.0
— B2 ILGE Time { sec
A (k=32 x10% #)

X 4-23. DPA DR T ¥ ¥ v Vi

62

X 4-24. DPA O S RI) 72 BTG

i
=



4% Ly NT v T RAZa—
491 F7>~ROX M) — it BIR/NT X — %

ToNROX M) — it/ A —2414707 KRy 7 X&R~LET,

FoasOAN el | -t HRITET ) x|
FIEAE T DO 1] | K I
B 0 [ ACHLCT A B Th] el |
BIFERHE T feec) {400

Hi
23ISR ) s ... T e |
BERROAT =L ....... |1 - |

FERESHAND

[T 510005 =DiF. FEBNE S50
[ Sl<= D002=MiBS. ERREBEADG

FgXT A — & #HPH, FEHIZROME D
INS A —4 &5 AR
PIEREEAL (V) -10 ~ +10 PR EEAL
> TV (Sec) 1 X 10° ~ 50 F =& TV
MI5E RS (Sec) 0.001 ~ 5% 105 b — & )V DI E R
1R R (Sec) 0 ~ 100,000 T — & SREUBAAA AT O F 1k R
W DA —v 1,2,3 FBRFTRA T — VL
I (A/V) 1 X107 ~ 0.1 J&FE A — )V
27 v RS 0.01 UL LA RIERHIZAME
WS O FrvrErERFry s e ; o ¥
IERERE
2 7 IVIEEAS 0.002 Sec LA E 53R EE ADC % f#
B E ADC FrvZERERFY Y o < T
M3 %,
PEN

1. 7% OVHEBIEEHIEERIC X D #IRL £ 5, FHUREWEGAE, o 7Vl E K& L.
FEwWHhry 7UVHRIZT 2 & 7 F Vo EL, 2 A XAPMETLET,

2. WEW, F=FPRAKT—F RSV M RBR R, T RERMBIEEEINIC 2R T3,
ZD1OT =5 KA Y MIMREEIN G WREWEHIIT A —N—T78a—-L ¥ A,

3. YU VEREAT0.005 Sec LLEDEA, T rxa X b — R & FEHCHEREEES (50 RE
FOEII)ERETEE T BHANHOTROOE Y DA ¥ —%fFHLEFT, 21— —
XZaTNVOE YTy MRS TSN,

63



3.
x

4% by b7y T A a—

T =7 TIVERRIZERIRE R L ) #EIRL £9, FHUDPRWIGEAE, o 7FVvEEEz KE L.
Fwyr 7IVHBICT 2 &2 7P VoFEEfearml L. 2 4 XKL E T,

HER, F—= PR KT—FRA v N eiBA oM, F— Y REHRIZEEINIC 2 /51220 T4,
ZDHT =5 KAy P3RS VWEWEHIIT A —N—T70—-L EH A,

2 FIVEIEAT0.005 Sec LEDHE, 7T X M) —5& L FEHIESEIEE S (06EE
FOEHI)REHTETE T BEAHOTHOOY YDAt ¥ —%FHLEFT., 21— —
2T VO YT ML TLZE N,

2 TIVEFEAY 0.002 Sec Ll EDOWAE. SEE ADC T =43 > 7)) Y ICHWSLNE T,
FRE ADCIEBIF R SINE G2 F 3, T— Y OERGEICL ) BEREOKE L %D
L7

B 1 DMERFRENLEE, HEIWICT =127 4 P LET, B2 PHEREREINS
By, ZIVAT—)®D 1/100, 1/10 £ 72 ) 9, B3I PWEFFRRENLEE, TIVAT—)LD
1/100. 1/10. 1/1 &7 9,

E2 ON |3%E 2 EMREN T > PO — )V TONIZTEXE TS, BV 7)) 73 fTwEH A
FEL2EMEDHLEOY 2 AL —F BB LTHEHT LA, AXITT. £2F v A IVDOE
MEMETAHE, 2ONEZF Ly 7 LTFEW,

64



4T by Ty T A2 —
492A/NIVA T RAOX M) —INT A -4

WD ISIWZAToNROXRN)=INGA =G4 TATHRy TXERLET,

o LA P el O A U —EESE

X
BB V) I
pu-—voaEe [0 — sootl |

SU-ZuIEE e
AT H)

PLH M- £ T B— R
)l 2EEREN (P isec) IIIH—
Al Amigeaog [0
AL ZEREE (sec) . l31_
e el 400

2B 1E B (3 s . .
MEenAr-nd 1 -]

[ All—CZddpnhad—Foa0— 3k

FEBNT X =% HH, FTRO@E) T,

INT A —& E 2 NE
WIHENL (V) -10 ~ +10 i L PR FH] > ) B 7R Ao
7)) — =2 FEL (V) -10 ~ +10 R ) — = 7B
7)) — = 7 (Sec) 0~ 32 BT ) — = v T EEH
7OV ATERL 1 (V) -10 ~ +10 B5— XV A AT
73V ARER 1 (Sec) 0.01 ~ 32 B— 7L B
7V ATERL 2 (V) -10 ~ +10 OV AN
7V A REH] 2 (Sec) 0.01 ~ 32 NV AR
TA 7V 10 ~ 100,000 MRS A 7 VK
1R RER (Sec) 0 ~ 100,000 T — & BREUBAGEHT O & Lk B[
HWEB DA — ) 1,2,3 HIRFTR AT — VL
JEEE (A/V) 1.0 ~ 0.1 JREE A — b
)=V THOF =T 7)==V ATy T —ERME A — 7 UMl
Sy b TP RRERT 27 e iciia s

65



4% by N7y T A2 —

BEEFIEZ ) — = 7, =SV A, B2V ARLRD T3, ZONEFITET 1 7 VI
FEF LI L VFIEENDEFTHRY)BEINE ST 7)==V T ATy TOM, 7—
A T) TN ER A ) - = Y TR U O E COR Ty SR I N T T,
F—=HEE—, BV AFICT T T EN, ENHREENT T,

T—=FIENNVAL E20%FOPEHHM T 7)) v 7rE3nEd. NVAENIELS ) 5 &,
U TVHBOELS 2D ET. RV VI VERIIBR 2 FEES LY. 2 A X3P % Lk
DEd,

HER, F—=FDPRRT—FRA » NeB2 o, F— 7RI EEIIC 2 51220 $9,
ZDDT—F KA MIPFH I WRVEHIIT A —N—T7 80— LEHA,

B 1 NER TR ENLE, HEIWICT =127 14y P LET. B2 BMERERINS
B, ZIVAT—®1/100, 1/10 £ 72 ) £3, B IDPMWEFERENLEE, ZIVAT— )LD
1/100. 1/10. 1/1 &7 9,

66



4% by b7y T RAZ 2 —

493 X TIVHRDINIVZA T oNROX M) —=IXT 4 =4

LTI INIIVZTorxOxX N)—24T700RKy 72~ 0LET,

x|
- 5B —DFPA oK
== IEEN @) g |
G
QU-ZpOBRAMEfo —l
Sl AEED D ) o AN H) |
) AR R zec) !m
Pl B O [o—
Al AERz WG Jo1
M alU-=ndhas-—F b —%ut
— B DPA
gy-zpasEeen o
e ll Ebmitad o L GHTCTTS | TR
Pl RBE GO0 o
5 AL o [o—
Ml AR e[0T . 1,;; =
7 S
A REEA O o
oy ALk BRI Mmm o) II:I
Ml AEFE AR ||:|_1 .
MEHRoAr-Iw [ ]
b o o = "
M alU-=ndhas—F b —%ut BEG) A e
FENT A —F | #HH. FEllIZKRO#ED) T,
NS A—% &5 AR
First DPA:
7)== 781 (V) -10 ~ +10 By ) — = 7B
71) — = 7R (Sec) 0~ 32 BT 1) — = > IR
2OV ATERL 1 (V) -10 ~ +10 AV .Y XA
23V AR 1 (Sec) 0.01 ~ 32 HE—7 OV A R
78V AFERL 2 (V) -10 ~ +10 BV AN
27XV A 2 (Sec) 0.01 ~ 32 VAV Y il

7)== THROF =T

Frv T FEREIRFV

)=V ATy T 1Id—EBNFE I A =T

=Xy b — Xy bOEEL L TRET S
Second DPA:

7)== 7B 2 (V) -10 ~ +10 By ) — = 7EN

1) — = ZHEH (Sec) 0~ 32 WAR Y ) — = TR

7OV AN 3 (V) -10 ~ +10 H—7 OV AEN

75V ABER] 3 (Sec) 0.01 ~ 32 )b AR

78V AL 4 (V) -10 ~ +10 BV AN

23)V A IREH] 4 (Sec) 0.01 ~ 32 BN)L AR

) == THOF =T

Frv I FERIEIRFV T

V) ==Y ATy 23— ER NI A -7

VU —F v b =¥y bOELLP—HTHREFT S
WHIEAL (V) -10 ~ +10 i LIRS B R O W FE AL

VR I% 10 ~ 100,000 DR LA 7 VB

1 IR¢ ] (Sec) 0 ~ 100,000 7 — & PRELBAAA T O 1L R
WO A 4 — )b 1,2,3 HITFOR A r — VL

JEEE (A/V) 1.0~ 0.1 J&PE A —

67




Pacs

4% by Ty T A 2—

HIZENEF X first DPA 7 ) — = 7, F—73)V A, FE 78V A, KIZsecond DPA 7 1) — = 7,
BNV A, BTNV ANL RN T3, COHEFIERTA 7 VEICEE T 2IE2—F—12LD
HMIEENEF TV EINT S, 2V -V T ATy 7O, =830 7)) v 7idfibh E
Hho 7)) —Z U ZJEEPPOOEE, COATy FI3EEINT T, T—FI3HE—, FE
WARIZY 7)) a3, EZhmEant 4,

2HDOT =7 PR NE T,

FT—=FIFSV A1 E2DBFOFRME T 7)) v r7rEanEd, SVRARBPEL LD T3 &,
PO TIUVHBOELS 2D ET RV Y TIVHBIIETRESE R0 ) A XD 9,
WEh, F—= DB HRART— 8BV b 282, F— Y REMBIZABINIC 2 /B R ) F3,
FDIDT = RA Y VI SN ZVEWEHIITL A —N—T7 10— L T A,

B 1M ERFIRENLEE, HEIWIZCT—2I1274 v ML ET, BR2NETERENS
Bf. ZIVAT —)® 1/100. 1/10 £ 72 ) 9, BRI DPWEFRFRRENLEF, TIVAT—)LD
1/100. 1/10. 1/1 &7 9,

1R 2R DPA D, M DT =¥ % FKREEDGE, FTTA VI A= 2a—DTTT7F T3
yaAv Y FPEHWTT =y ERt 7Ty a 2 #ERLE T,

68



4% by FNT v T A 2—

410 M) FIVINJILR T O % M) — (TPA)

iz 70X M) —TIXECHE, B—R7 I, 74— VoRBEEEMNELEE LT TOTK
E&~ﬁ@#ﬁmLiToFU7WNWX$T//VWﬁﬁﬂEUi% INSDOGFIZHE LTV E T,

LHIDRT K3 DDRT I v V2V ADSZRICEHIIN S L, BIRIEZENZEND/2IV AD#ET

Ty rEnNE T, (X425 TOWRIILELRY A 7 VEGERY RSN, £ L CERY 7L
O 1K OBEE LTiRRSNE T, (X4-26) (D 2 DIZBOMNED 72D IZRFEEINFE T.) HED
BHOBA, 7OVAFNIROMY) : 1 FHO OV ZITEMETE S L, EEICELEEZEY 3,
FE20D7VAITEMICHWOGTERESELRT VXYV TT, ZLTINLDOGTOMMIE3EH
DIV ATITRbINE o THRFRLEFIOEGETT NS, TPA 135 OB v — DI fE
ML ENTEL BN HMORFEEEZDLNETLE ),

B
E — —
bl '
@{EI %{ﬁiﬁnﬂﬁ CEE—
B B ﬁ
| 3 |

MR2 MR . . .

ﬁ%ﬂ: B#Fﬁﬁ o ] 1CYCLE — Potential / V'

X 4-25. TPA DK F > 3 x Vi [X] 4-26. TPA @ LTI 70 BRI Er

69



4 Ly NT v T A2 —
4101 Y TIVISILZA T NRAX N —INT A —%&

R ZTILINILZToNROX RN =S4 T7ATRy X ERLET,

FUZI L AT O A R —ZEE x|
=
=i B lg | S I
HARE =) _WJ e
[ A=—Tut—% 7w |
—EBfr 2
=21 O I‘,:,_
HARE (=) Im
VBB AT o ER
| 3 BEEM () s [o
= \TE
A ; 400
S [0
HHRE (=) T L BRSO e fo—
o |':'— BMERORT— D [l =
EE(EWW .............. I1 005 | I

FBNT A =% HH, FEIIROME) T,

NS A —% ey AR
B 1 (V) -10 ~ 10 B— N )V AL
HAR 1 (Sec) 0~ 32 H— 7L ZHH
Fe T ey Sy s E Ty s 7\-?~y7:}ci*%ﬁ'éfiimiﬁ—j"/@&%@k“%%fﬁ
— T2 %
A2 (V) -10 ~ 10 CRAVI N A A
JTH] 2 (Sec) 0~ 32 CRAVI S ]
AL 3 (V) -10 ~ +10 H=7 OV AEAL
HIR 3 (Sec) 0.01 ~ 32 EVAYI Sl
B4y EAL (V) 0~02 gL
PR (V) -10 ~ +10 LR R D R A R AL
RAEBA (V) -10 ~ +10 A% v ¥ DOIEN
T 17V 10 ~ 100,000 MR LA 7 vEL
i IEEE (Sec) 0 ~ 100,000 7 — & BRHUBAAGTT O 11 R
HER O A 7 — )1 1,2,3 BILFIR A r— IV
EJE (A/V) 102 ~0.1 JEE A — )V




4% Ly NT v T A2 —

MWENEF X first DPA 7)) — =2 27, &—IN)V A, &5V A, IKIZ second DPA 7 1) — = 77,
BNV A, BNV ANL LN FT, TONEFRITEY A 7 VEICHEE T —I12L)
HIEENEETRYVEENT S, 2) -0 7 A7y 7O, F—8F 7)) v 7idfrbh g
Fho 7)) =V ZTEMPYXYOORE, COATy TI3EHINT T, 7—7 13585 —, FHE N
WARNZY 7)) v 7rsin, ErPmEEnE 3,

2HDOT =7 PR NE T,

B AT THWIGA, FEERIZE3 THIGL. mREEMTH T LE T, B3 LRAZEMI
BB 001 VEELTT SV A 7 VEIIEIEDSH D T A,

T=FIZ/OVA 1 E2DBFEOFHH T 7Y v rEnE T, 2NIVARBHPEL D T3 &,
U TUVHEBLEL R FT BT Y IVHERBIEBIFRETE 2D ) A X%k 3,
g, F—= DR RT—F B AV b 2BAEE, F— Y REMBIIEHEIC /R $9,
ZDDT—=FKRA Y MIFEIN L WEVEHIIT A —N—T7 00— LEHA,

B DPHERERENLE HEIWIC T — 212714 v P LT, Bt 2 DSHIERER SN S E,
TIVAT =)D 1/100. 1/10 & 70 9, Bt 3 2NEFRFRINLE, 7IVAT =)V d 1/100.
1710, 1/1 &7 0 9,

71



4.10.2 1&n/

4% kY NT v T A2 —

SILAToNROX M) —1@H/INT X —4

BR/NILZAT7~ROXN)—S4700KRy 7X%RLET,

0w htE R X
~Stepl: ARk ——————  ~Stepd: - ILF “
Rl @1 ) T f—hF @ g o
t— IbEBER ) [0z t—IlFER e oz —I
AT H) |
~Btepf: P —F AFF1 - Step 5: B L
E-f®EM [0 B R i () o
AFvvEE G [0z B EBERA (=) ... foe
~Step 3 I —R3F 4+ —Step 6: BT et el 13- . S 400
wigEEE o grEm ey o BEERE@I ). 2
AvoEmE e [0z BT G [z BEEE (AT T —

FEEST 2 — 5 H#F,

FEiERO@E Y TY

INT A =%

[

ATy T 1. AF¥—1

BAIREEANL (V)

-3.276 ~ 3.276

FAGTEAL (—7E )

PREFEER] (Sec)

0.05~1

THIZ 10 msec & BT 5

FUMEAIIH ORG, AL DA T v TOik

AT v 72

ZE VAN NS o

Y— 7 &AL (V)

-3.276 ~ 3.276

FIREN S ¥ — 7 AL CHEME A ¥ ¥ >~

A % v VI (Sec) 0.15 ~ 1 BHBEMNDP S E— 7 BN E TOAF v VI
AT T3 YN—=AAF ¥

R4 BN (V) 23276 ~ 3276 Y— 7 BN ORALEME CEME AT Y
A% v VR (Sec) 0.15 ~ 1 =7 BN ORAEME TOAF v VI
AT v T4 FK—)VF

A=) REL (V)

-3.276 ~ 3.276

F— v REN

AR — )b FIREfH (Sec) 0.05 ~ 1 A=)V FEMIAMER. 10 msec M OEHA G & #T
AT v 75 WL

FRALEAL (V) 3276 ~ 3276 AL O EE L AL

FEALIREI (Sec) 0.05 ~ 1 AL

AT v T 6 L

HICTENL (V) 3276 ~ 3.276 AR 0 i T FE L

FRALIRERHT (Sec) 0.05 ~ 1 & T

A7V 5 ~ 65,535 6 AT v Tx@E LA 7 IV

fif IEIRE I (Sec) 0 ~ 100,000 F—=& T TR O

JEJE (V) 1 X 107 ~0.1 JEE

72




4 Ly NT v TR a—

FEEEOFNEIFABEN, 7+ 7 — FEMAF Yy >, UN—ZABMAF ¥, F—)V FEM., B
LB, BUTEMEHREET COFEIET M= VDY A 7 VE, HLHVEZ—HF—2L5H
WrETREDIRL £

BIIIBBEN. 74T — FAF ¥ 2 UN—ZAZAF v DEF 10msec DY~ 7)) v 7 &,
A=V FEMORAD 10 msec DEY > 7)) v 73 NFE I,

HER, F—=PIRKT = RA MBI, 7— YRR EEIIC 2 51220 T4,
ZDDT =5 KA NI SN ZVWEWEHIIT A —N—T7 00— L 8 A,

73



ATk Ty T A2 —

AN 0O/ 7—0X*MN)—=ICEBNIVIEGHE (BE)

NV 7 BRI (BE) OFEBIZIEFICHM T, O LELSNHEOADSRIHET 5% 5,
RTF VI VR BERPICRICERITICT DL AOMICHKE L. BIUHEOANERICHAETSETIO
2R L 9, BEEBRPICH - 28RN (Q 377774 —F % L CTRUICHELET SBILFED
BV N) L5 F47-00BFEEHE () LEESITLET,

CZTFR7 7774 —5%E%$(96,500C/ E)V) TTo o T b LnBWIINODEL LD S IX,
—hHEHEHTEET, BEEGIEAROMGIIISHTE Y,

BE IZWELREIWVIERNE VXA M) —EERICLELE ENLE NV EIEZERELDVET (KW A M) =T
T HYOBESACFEE G TOIEAD—EEEMRINL T T, KEVWEERE (728213, A4
WWIIKER T — V) R o 7AEHEME REWEERE B2, HEI A VRIZEMN) 270y
VH—EMEM) LI o TEMOEE TN EL FI. EAEBNHAD OYEBEHEE > R 72
OEBRZRBELEST. Aoy —BRIIEREREBEEL., 7Y v ¥ —BBROEMBERY & ERERT
DBELZSHEEEOTHEHIEL T4, EHERE Y vy —EMEPRET A ORBIRIIZEE D
BRIFNUEZR D FH A MEOBSEIAAKE W EBRHRORRIZEEZ KITTUREMEDSH 5720 TY,

BE ORI, BT ¥ VEBEINL T4, EICOLAE, BN L RT V¥ v )VIERLEICERM (F]
ZETA 7w 7RVE AN =1L DHIE) XDF200 mV AL T3, EHROEEIIEHEM
OWEBBEEICL > THRENTET, Lo LarstoBSAAEEYE (B 213, EFER., B,
B OMOES) OBEMEMITNE, BILETENE DI VR BN EZHFHTE WA H D)
9,

BE FEEit, PC E=% —OIFFHIFERIFM 2 TR L 3. &7 — F B0 AR EIZZOMIZE - 72
BILETNE TORBHNE=Y —ICERENE T, 1 FHDOA VT —NVOFEHERE KA 25—
VOFHEFRILDFRENT T, CORFIIBMROBEZHETL-00EELRLRIZLD T3, Ak,
COWEN1% ONv I 7Ty RERTHHEREM) (GELRE—RNICERIIH T AL LET,
RAEEMIE L= =1L o TORETEET (1% IET 74V METT ) BfET—% — 12T (F
LS VB R R 7 a b (X 4-27) 720X o B 0 o b (B 4-28) TRERDSFEREINE T,

— == [(EE e sl
0.5ml K3Fe{CN}6 in 0.4M KNO3 . 0.5mbd K3Fe(CN}E in 0.4M KNO3
; . i i i o Jam 23,0008 0847 00
15 an a - . - > h BE
16 ;
T mn
14 |
%] . < 60|
= az =~ |
_‘% 10 _é aeql
9 1
% o s § 40 \-._
5 s ; = %
iy ) o o 30 o\
oz .f... : 20 R i < N SN
o L T T T T T T T 10 T T T T T T T
o flali] b} a0 a0 B0 BOO i) ano o a1} 20 il a0 B0 B0 Fali] ano
Time / sec Time / sec
. _ o S s A YT
[ 4-27. #8717 BE OEM % B 70 v b [X] 4-28. JLRI[Y 7 BE DG A B 770 v b

74



4 Ly NT v TSR a—

ANMANIVIETDE— 7 —0OX M) —INT XA —24A

NIVIEBRPBE—T7—0OX RN —=INFGA—224T707Ry 77X %RLET,

X

ok |

B @R .. [0 S
F — SR REIB D). . =

A BERE AR . C— AbFH |
HEBRERE (). R

B FEEMNEEIN e ﬁ

FBNT A =5 HH, FEHIZROE D

NS A—4% #iF AR

BLT BN (V) -10 ~ +10 AR

AT (%) 0 ~ 100 Z DB T ERE L

7 — % RAFTHIFR (Sec) 0.01 ~ 100 T =& FIR. PRAT R B

HI B fFELL (V) -10 ~ +10 il E i R

HiAEMEEEH (Sec)) 0 ~ 100,000 [ # ER

1E

1. @EOEBEXDWHORNICHEMRA T Y THHFTINE T, TNIERFRERZ KD SELDICHE
MTT. AIEMAETRROBRIIFRAERE LTALZEIN, b= VT ¥ =TI NOEEDO R Y b
Fry—ThEFEET, AIERBEEISEOOLE, COATy FTIIEHAINT T, WEEIED
XY FEVOTLIFZLICL), mIERIFIELES., BFOBEIGSHEITATAET,

2. FEBFEEZ - VIZEHFWIZU D EDD 9,

3. BIRHIEWAERICEARLE T, 7= ¥ RAFHIED 1 BOWE. W ER L E S % O iR A)
D1BOPIER T,

4. WRBEBRIEPXPOOMGE, BRSHBIIKAHES T4, EBEEEILTLIGA, Elavry Fz
FITLETS
FHlld, F—=2 37— AR EFE CEECHET SN E T,
7 — F ORAFHI BRI R 1S U CEIRE N E 37, SRR S RWiEGE. 77— & IRIFHFE I &
RN FEFT, BT — Y REMBIEIRWIS Z7F LV EEL, /A XD R0 ET, LaL,
BB VogE, Hwr— Y IiRFREIIEXS 70 202 BI5R$ 5720IfH I E
o

7. BEOWHH. T IDPRRKT I RA M RBRRE, T AR EEIIC 2 52D

T TOLOT=FFRA Y MIFINLZVWEVEHIITO A —N—T7 80— L I A.

75



4% kv N7y T A2 —
412 \1 FAE1+3Ivo7577=v% (HDM)

FIMMEMANOERIGEZZ CORFIZL o TROLNE T, €D ) b TOEE LR 2 fULE B HEE
LN D A SR AR A7) P E RSB E T § o
WEBEIHEZ 51213 2OFENDH ) 7

1 LB — B A B X B 5 TEE)
2. KB —BARABIN X 555 TEE)
3. 0P — L ONELC L o TR Z 550 FEH)

RIVE XN —FEBEPSERNT— % 21557201203, WEBET— FOEFEISHT LT WE
ICEFRSIN T WD I ENEZETYT, ToREEL 2EHREORINCEL > TIRTOFRNVY A ) —Fhi
POKBIOREPEHTEL LI LE T, LEEHRAZTE2EZEETHREZEDT T,

ZHDORNVEY X M) —FEERT, B AT, AEBORE L PIET 5 2 LI X D ximAtkRE S
F9 (ZD L) BRRMITBAYERR L MR SN FA) . BILBERIREZMHTLIRLVY V2 M) —
WA 270w 7R VE A N)— (CV). 70/ 7 —a XA N)— SVAGIBET 7=y 7 25T T,
e L OFGE R T A 2 & OEBREE L S 122 T, IECIROFEBRIIWERBEIEE 22 2 5 ik
MW WZ EDRFE LR 5,

NAROFAFIv s T 7=y 7 TR, TFEIKERSN/ALS TEMEmMICEINE T, T4b
LW e T A0, SWdR s ax N5 7 4 — | BEALFEDO LY IR Y T TT O = IVIERE
MLET. mOBILHRHAEIN T L, BT+ A7 B E o TEME MfxT 52 LTI,

N RaFAF Iy s 77 =y ZIEBEBBERNHAT H2WEBEEEON EOM R, #FEwRT 7
=y 7 U EICE L DR HEER>TWET, WEEBB L ETFRBEIIHND GO FHR. L) HCYWEBEHE
WEEFKREBICRESETLIENTEX, AF v VHEEPTHITEVEGAIIHED) (WEIAIZIEH 20 mV/s
DIF) ERIREEAMEFRE SN T T, EHIRERLY v X M) —D 1 D0OFEIEdH 55 2 5N BATER
BAF v VHEEBROMBIKE L W & T, 2OXE. RV ETITLIEY7EA PSR
LONHTT, MOWEBEIIEEOTOKE LM LS, M7 4 A7 BHIZA M) v ¥y 7EER
O ATy 7TEILBHENT T,

7 a 2R ER WEBEZEOER) (X Levich X\ TH 2 oM E T

i=0.62nFACD™* w '* v

n = B FHEEL /mole
F=77774—%% (96,500C/mole)
A = FEAREFE (cm”)

C =2Z (mole/cm’)

D = $EHAREL (em®/s)

w=27n { ( (PHEED) /rps)

v = Bk

ko T, W 7a v 20 ik w " O 70y MIEH (Levich 70 v M) 240D $3. ZOHE, Wik
Y ERBEEE & B L CGEWETREISLELR L, AL, REEEERETE L Py 72 2SI
M HESEICBATT SRS ) £, TMd Levich 70 v T EMEELOLOXLIZEDNE T, &
TR B (L [l R A BRI CAME L 72 BF O &G (kinetic current) 22 SHEH S ILE T,
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48 ky Ty T A2 —

Z O kinetic current (335 Levich 712 v ~ (1 /i, & 1/w") OUIF»LROONT T, TOHEIEE

LNy 7 ) — ORI LI LB SNE T, - EHEER LICHELZR) v — 74 VARl ET
BEEEOWEIC b b E T,

B
A E
SR —
RPM
Edlai ]
MHAELL
t

4-29. BFURY 70 [l BE A & RERTI R 2 BAZIETE B

N RO AFIvrEY2L— 3 (HDM) (SR E B R Z IEX I 2 b s+ 58T 7 = v
7T, it PICHEITAE =T, w PEEFDIZIL T, KHERITEEOT — 7 UBE TR S
T3, Hlb, 740V =%l L7, B ISR RIS T — 7 B S E 3,

Levich 2 XX icK w " THHN. 22T w'= w, A w"sincgt (w, (30 mEEEE TR o,
RIEAw POV A VR TERINE T, M4-30S0) mEMRB A 431 TREN, A IR
RiZLoTH2HLNTE T,

s (B2)io.

RPM Bl

- w ANATATARAY S
“”JUUUU% WUUVUY

X 4-30. HDM 7 7 = v 7 % F\\ 72 Bl #5535 O 25 3 X 4-31. HDM Ot B

Current / le-SA

[ g —

o T T T T T T T T
QED 045 040 056 050 026 020 016 010 006 @

Potential / V

[X] 4-32. RDE O A1y 70 B IS A
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4T Y FNT Yy T A2 —
A12A NN FOFZAF Iy IBRRIVEZ A N) —=INT A =24

NARAFZAFIy VTERFNEZ AN —NNTXA =284 TATRy VRERLET,

EAR L= LG — iz 1|

BEEHEEN o E $rulb |

T A0 FE) (W) o foood e
B85 3 B (R (rpmil...... T ALFH |

oS B od ) o S B

AR AR (A (rpmi) ..., 100

H A LB m
AL BB O] T
FEESAN o [te-oos -]

FBNT A =5 HH, FEHIZROE D

185 A =4 i NE
FHEN (V) -10 ~ +10 WAL
IRFEEAL (V) -10 ~ +10 AL AL
ELIS (V) 0.001 ~ 0.02 HAT v TOBEMHIMS
[l # 4 (rpm) 0 ~ 10,000 FRL LR 0 [l i
25 8 U B (Hz) 1~5 2T JE R
ZZ PRI (rpm) 0 ~ 3600 LRI 2 =0
I A1 7V 1~ 10 LRI A 7V
I (Sec) 0 ~ 100,000 FF 2w VR F v o BIIGTH Ok R R
JEJE (AIV) 1 X102 ~ 0.1 JRIEAR T — v

1
. EAL L RAEEMITA R LD 001 VEEL TH 3wy,
2. N A Fa¥FAFIvrEYal— 3 yOEBROREHEEIL
w2 :W%)/2+AW 1/Zsin(s 1)
FECERT 77 v a I A YT CCHEICHHET TN R o ORI T,
HR I w  DITEFHIAE L F 9% ZEORBIISHTIEH ) FEA. AT A—=% Aw
EEBORIETIEH ) THAD, LN TOETT,
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4122 R4 —T-R 7Ty T T 7>

4% by b7 v T A2 —

—

A7 T EE =)

AT T EE )

—

~Saquence 1: 24— F —————— —Sequence 5: 24— F —Sequence 9 24—
mmEEnes  [§ m@Emonn o mmEsoes o
BEEaE0s [0 | BasgeEn o | BsEaEs o
AT ETAEE (W) | At ETagEEE (s [0 AT i@ E (] I':'-1

—Sequence & AT wF —Sequence B AF T —Sequence 10: A5
A EM 0 || AZYFEML... o AF 9 E DV o

—

AT T EE )

—Sequence 3; 24—

AMEREE fur (1) |E|

~Sequence 7 Aq—F

ATHRE (] ) ||:|

—Sequence 11: 24—2F

FOHAEE {2 (0D [o

Ok

FrvEl |
AT |

Ili

RuEEEM [0 | [ Re®Rem [0 || BREsE [ | o I
axevEm o[0T || 2% evEs s [0 e ) || S
—Sequence 4 AF w7 —Eequence & AF W —Sequence 12: AF w7 AzuF el [oooz
AFod B0 | | [ BFsFEG G0 ZF9FEM e[l | @B [T
AFvrEEE [0 || AFUTEEE [0 | | AzeUEEE [0 | mEwsn.. T —
TR X — & #iH, FEHIZKRO®ED
INT A —4 ] NE
6T 1,3,5,7,9, 11
AL =T
WIENEERL (V) -10 ~ +10 PN EEAL
WALEAL (V) -10 ~ +10 3 G R IA
A% v VR (V/s) 10° ~ 50 KTV X IVAF v v
NEF 2,4, 6,8, 10, 12
AT
AT v 7 BA(V) -10 ~ +10 AT T B
AT TR (Sec) 0 ~ 10,000 AT v THEE
WIEAL (V) -10 ~ +10 W RN
A A =T TIVEIR (V) 0.001 ~ 0.05 A4 =TT 7o varyty T IVEE
AT T TIVIEIE ((Sec) 0.0001 ~ 1 ATy T Ty va ity TV
i IR (Sec) 0 ~ 100,000 RT V2 X VAR X 2 BHIGEH O 1R
JEEE (A/V) 10" ~ 0.1 JEHE A —
pE

1. AA—=T77rr7varoyts, IHENEREEMDED 001 VILFOLE, 2ot 72

M ST T

2. AT T T ryriarogs. ATy TEERDY0.001 LU, KA v
MR ENT ST, A7y T Z R4 0,

ok T A
U

3. AL =TT 7 72aryOAFy VHEEDN05V/IS LT 5IE
. FRENEd,
4, AT T T aroy VRS 0002 L) KXnEES, F—

k&, FRE

NE 9o

—ZEX) T A NIZHERE S

5. FIEAL, BAAEN. ATy TEMOBMAEIX 131V ETIZ LT &y,
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4% by Ty T A 2—

4123 RNF -KRT Vv IV ATy TINTA =4

TIWNF-RFLIIWAT Yy TINGA—2ZAT7ATRy 7XERRLET,

3|
- AF A ~ATuUFS ~AFuda
AFuF EO0.....[T A5 9T EOH.n O AFuT B0 jW'v.t,w
AFUTEEE oz AFudEEE [T AFuTBEE [0 Sy
AL H)
-ATuT e ATV 6 —AZwF 0 i |
AF T E W s ID S ] = B |D AT T EMD ID
AT w7 BE &) ID A7 TR =) |D AT o7 ER =) ID
_AFwTF 3 AT T —AF W
REATIE R IIZI e (V)'!D AF T E O ID
- - IR (W) il:u
AT w7 BE &) ||:| AF T EFE = |D AT T B ) |D
= A |1
rATsgd—————————— CAFude————————  -Azufis HOTILEE @ oo
AFWTE M!D AT O E T ID AFU T EN L ID 0k BERS (sec) |2—
AF w7 (s) |'3' AT wTEE (5 |D AT o7 ER =) |D B ) Im
FhXT X — & #iH, FEHIZKRO@ED
INT A —2Z & AR
ATy TNEH 1-12:
AT v 7 AL (V) -10 ~ +10 AT TN
A7 v T (Sec) 0 ~ 10,000 27 T
WIERENRL (V) -10 ~ +10 PR EEAL
A7V 0 ~ 10,000 I A7V
2 TV FE (Sec) 0.0001 - 1 2TV
5 1IEFER (Sec) 0 ~ 100,000 RT VX IVAF X v BRI O 1E 5
JEIE (A/V) 1 X 107~ 0.1 J&EE A — )b
e

AT TIALD00IVUTTHLEHIE, SOATy FXFWHTE T,

. AT YT IALNET T TIVEBLVELS A E. SOATy SIIEHINE T,

3. (AT v THRRM *x A7V Y TIVHEIR) D64 K e R A, T3 FEER., T 5 fmx
TAYE, U IVEBIIHEINIZE Z £ 9
T VHEED 0.002 P L ) KREWGE, 7—F1dEmkEsSh, VTV A LICERENTE T,
BN, BN, ATy TEMOBEMEIZ1I3IVIUTICLZTUERD FH A
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47 by NT v T A2 —
41314 E—4>Z (IMP)

RVE ANy 7R FETE, KTy v VERELRH#EPNTALE Y, BRnErE=y—LZ
FTo RVFVAN) =D 1 RIOHETIE, ¥4 A7 = VvE—%E B2, A%y #EE) I2LFET,
IMP EERTIE, KT > ¥ v VITHEE 2 (B 213, FEEMN) ICEZE SN, AEWIRIED AC KT v
WIEESINE T, 1HOIMPEET, 5 AC BHELFEHASHIMEI N, REeD 54 L AT —IVEAT
LELEAFNB L oW BEEIMRETE 3,

WILSE & T — T O H I 7 — ) 2 B2 v 3, BEBEER T, 1 DORERE RO
BoRIZE A LH LT LWIREE ANHAZVAHZ D > 2280 REESER SN E T (K4-43) =
DOFERFEWE LD E ARSI 7% S 2 WX ISR 2 BRSO 1 23T 3. CORERD 1/
TR D TV 7 WEIRANER SN D/IABHER L 750 77 4 Vv — &R L TRIVICEIN S
iﬁoumimin&mL@t LB D R ENFE T SEEEEP T, YA 7 OVEERIEA

25 < . FEBREER 2 e 2 k&<%ﬁ@@%“#%ﬁéﬂi¢o

IIII‘ .|,'Iii | :' |
_|W | |

]
X 4-43.ACA Y= iETHEHESNLEFT A b2 4 AWK

FNENO RV CRESHEIICHE L - ERISENE= S — S F 3. KREHERE M
EPET T L, FT—FE7—) 2T LT XA Lo TSN E T, EBT— ¥ OFBIIEN
KTV X VEBRISEMOMAAZEIC L VEMEIC R T3, HREAVE-F A (Z=E /1) Bwid
TRIvVI U A(Y=1/Z) LLTELENET, Z (F=FNVAf 2 E=FA), Z"' (FINEEEH
ﬁ%yﬁ—ﬁ%ﬂ\ZWmM%Fk%°ﬁﬁwdhtnyﬁ YR) &6 (i) Moz
4-44 R L ET o INHOEBUIREREE (w) & & BITET LI EIZTEET SV,

Ty NCEXLA =¥ ZADOFEE

Z 1. Nyquist: -Z2"-Z'
> 2. Bode: LogZ & phase - Log(Freq)
@ 3. LogZ - Log(Freq)

4 .phase - Log(Freq)
5.1og(Z" & Z" ) - Log(Freq)
6. logY - log(Freq)

Z 7. Admittance: Y~ -Y’
7~ v 8. Warburg: Z" & Z' - 1/sqrt(w)
9.7 -wzZ'
10.Z' - Z"/w
4-44. A Y= Y A Z DY MV 11.Cot(phase)-Sqrt (w)

12. UwZ" - 1/wZ’
13.Y"/'w-Y'/w
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4% by b7y TRAZ2—

A E=F U AMEDOHRDEE L WE O 1 DIFERT— 7 ORI T, FEARWREZ FITESA[LF
Ve BFEBOEMAKTBEBENAONLEVI ECAIIHY T4, FZIX, REHEBIHEAR C,
DAy 7Ty —IUTWE T, FAEHEMRE BEMRE O RFEBEIEIR, B £9. ET VL
L7-BZALFEE NV OMOERERICIBETRE (779714 —A Y E—=5 2 R) AL ERE) (Warburg
A VE=FUR) BEATET,

T7IT4 = AV E=F Y ADHGRIEDITITKRDO LI ) T3, b LEUMEE (ACIRE) H/h
2 (B 5mmV, n IBHETR) 451X HINEE: BRICEHITEREBR T, AL, I=E/R, &7
D.REZT 7974 AV E=F Y ATY, ROAIETFBEHEOSEEICHBIL TT. /NS HOYR
X Z2=R, . REWHDOYFIZZ=R, +R 122D T3 FHIEORK -Z" BT 5 FEBUE 1/R,Cy 12
L) ET ST .COMHZR RCEIEED 3OO ERITA v E—F V ZAFEILHE R I NE T,
HHOEFVIIBESACFOFEPEFBEHE C L > TR ENs (Blb, EFBEEEDEN) 5o
Wt L E 9. BRSSO SN T W5

b 5 —J DR By A, Nyquist 70 v M IR 1 -
DEMIZZ Y T3, FHDOYEIE Nyquist 7’10 > b ]

BTN (BUSHEEE R 1 KRB o]

VOB GERCERR) (CBELEd. Bln. Ba s g

YHGEREDT 1 FOER RN S LE T, -

Nyquist 71 v ME—EHIZR L% 07— 5 % af i Yo,
RIEDNS FETT . Bode 71 k& Nyquist 7 At
Oy b &) AEESEVOT, b LREHET 28 2 lohm
21O s BT, A Y E=F AT [ 4-45. LRI 7 Nyquist 7' v K

0y MIZ L DOFEERPEOLNE T, FFRICHEMETH )., ST LOPHE LN L3H ) 3, FlzIL,
Nyquist 70 v b Tld, 12U EDOFHPFHETLZENHNFEFT L. EORBIZHZVWI ENL D TY
o A VE=F Y AREIIL EBFBBHEZEONIE, FlZIX. BER Ny 7 —OEICEHINTEE
L7ze F72 . ERERLOBXIAEER) Y — 7 4 VA ZRNLEFOBERE ZWET 572012 ff
HaE3nTwEd,
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4.13.1

4% by b7y T RAZ 2 —

RhAE—HZ L RINT A —4

i el o B

DR e [B
R R ) (He) [foooon FE—
1 R BIL) (HE) o ]T__——— St
T EAL O s [Goos _ N7 |
N i) X e T
EE T LRE

=z

FZarll

100 Hzl B TmillE £ F

v FT " Single Freq.

Measuring Time or Cyzles and Foints

- AT A—2847009Ky 7%~ L0%T,

Freq Rangs Awred Cycles Points £ Decade Frag

100K = 1M Hz : [1 [12

10K — 100K Hz : [t [tz

Tk = 10K Hz: [1 [12

100 -1K Hz: |1 |12

10 -100Hz; [1 [12

1 -10Hz: [1 12

01 =1 Hz loycles) [1 [12

001 - 01 Hz (oycles) [ 12

0.001 — 001 He feyeles) |1 [12

0001 — 001 He foycles) |1 12

00001 - 0001 He (oye) |1 [12

BEPDSAAT AERERN 1Below1 Hz LJ
FgX T A — & #HH, FEHIZKRO@E D
INT A —% Y kS

WIIEAL (V) -10 ~ +10 MRTF v v
= % (Hz) 0.001 ~ 100,000 R I v b
RJEMEL (Hz) 0.0001 ~ 10,000 BEWEE) I b
IRIE (V) 0.001 ~ 0.4 AR
fif IR IR (Sec) 0 ~ 100,000 KT 2w )V AF ¥ 2 BAIETT Ok FE
EB)REE R 7 — )VEEE Select HEjF-id~=27 )
% A . (Sec, range, 1-100 Hz) 1~ 10 T2 R R
4 7L (0.01 ~ 0.1 Hz) 1~ 4,096 ZRRWE O A 7 VL
Avrg( 1K ~ 1 MHz) 1~ 4 EEHT sy —
Avrg( 1 ~ 999 Hz) 1~ 256 ST oy —
P4 7V (0.1 ~ 1 Hz) 1 ~ 4,096 ZIRW O A 7V
4 7V (0.01 ~ 0.1 Hz) 1~ 4,096 B TOT 1 7 Vv
A 7V (0.001 ~ 0.01 Hz) 1~ 256 ZRW O A 7V
+ 4 27 )V (0.0001 ~ 0.001 Hz) 1~ 16 BRI OF A 7 VK
KAV (&FEED 2~ 100 FEWE 10 REEFH4L 72D R A » MK

HIEHR DN A 7 ATE LR

oftf — range-on

HEH OEFERNA 7 AZHBZT S
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x
1.

4% by NT v T A= 2—

100 Hz L Eoa Bt e BIHEEA Y = U A% E T 5720 CEL T3, 10 fFHAYS D O
2 EEEE S 2 MELE T, 7= 2 BHROWE, FMEIZEEEEMO 102 - L9,
100 Hz LT 036, BROAMESINE T FIMEEIIFHOMAMEL 7 MIZn <, EHEEEZ S
nE3,

CEFERAE L RRERMER S, EREROA —/N=7 10— 12X ) EEEEINL A,

B ERNGE, MREIXEA T, BRERNA 7 A2 EH L, BXiEFHMIEZITVWE T,
COHMD72H12 16 bit DAC BHWOHN T ¥, EIRBEIIRAKEZ %L, BB EWGE. N1
7 AEMEREFEHTLLEEIH) A

R BIIHEIC T L 3. 1 ~ 100 Hz I TRWHIEZ 179 e RO ERBEHO 7 —

B EmE ELE S,

EEEZ 7 — VDT 7 )V FEFHBNC 2D £3, FHlld, P A7 2 3ERY A A2 H B L. &
WRIEEA T —VEFARE T, ZNEHEERCHE T3, BEAT - VBT~V = 2 7T IVICRE
TXTF, BEORNT., BVWESELZ5.2 2200 £, JOBEE. KEZr —LIZ& 10
ERORBEHEMIC BN Ty PTEET, VAT AT =27 VEERES A 7TU TRy 7 A
EFRL, YZa T VOBRERAY —VERETE T,

N_1FNEESE

P e S 3R] BEEE (A ..EH..
ook = 1M Hz Automatic - e |

TOK - 100K Hz ...

Al T H)D
TR = 10K Hz o iAutl:-rnati-: - i
100 =1000 HZ e Automatic - _.__._.._JE gj](&j

10 = 100 HZ oo [Automatic + |
e [Automatic -]
01 =1 HE o [Automatic - |
B F T o [Automatic + |
0001 =001 HE oo [Automatic - |
0.0001 - 0.001 Hz ... [Automatic + |
000001 - 00001 Hz ... |Automatic  «
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4% by NT v TS A2 —

41324 E—F XA —=24 LINTG A =42

AE—F A=A LINTA=2ZATATRKYy 7TAERLET,

X
FIEAE DO o T
FRIEA) O fooos oot |
BEEEENHE) ... flooo
TR ) . o e |
BITERFRRD (sec) .......... T
BRI G0 HellF) .
B L AR ey I2
PATAERER . [Below 1 He =]
FEEGIAND : |.qut.:.matic 'i
FERNT A —F | #PH. PRIk O
INT X —% e RE

PIRERL (V) -10 ~ +10 WAL

HRIE (V) 0.001 ~ 0.25 ARG

Fi % (Hz) 10" ~ 10° R IR W B

2 7V (Sec) 5 ~ 20,000 F=yF ) v TR

HITERFI (Sec) 100 ~ 500,000 F T 5 e ]

A 27 )V (10Hz BLTF ) 1 ~ 100 KT DD R LA 7 VL

1SR (Sec) 0 ~ 100,000 F=F T v O

WEH DN A 7 AT BT off — range-on WEFF OBEREINA T AT HIIZT 5

I (A/V) HEj 23~ =—27 )L JRE A A — b

pE

1. Y TWHEEDY 7)o T E LR FERORM L D /NS WA 7)) v TR BENY
WL

2. AT NVEDNL L R, SINEmEL F325, MERMEL 2D 3,

3. HEMERAE . KMERAMENEE, EREROA — /=70 — X D EREIIHEINL T A,
BB A, ISR T, HRERNA 7 A% #EA L, SXmEZHEELITVE T,
COHMD7z12 16 bit DAC BHWONFE §, EMERNKE %2 BEED S WG, N
A7 ABEMERZEHT A2 LEIH ) A,

4. JERERAT—NVEREIEIT 7NV NTHENIR) T3, WEP. AT ATERT A X 2R L.

WREREEA T =V EFRE T, B EFMEHLEF T, BEATF - VEEITIYZ 2T IVRE
WCEECTEXET,
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AT by NT v T A2 —

41331 E—HF XA —BN/INT A =4

1PE—F L R—BNUNTA—2FA4T7ATRy 7RERLET,

X
MR X0 m
B E A0 h D““'l
895 &1 (E) () foos
AR CAT V) [Goos L
RIS EIENH) ffooo
2 L2 0 0 Hz I, |5—
A RO ec] IE
PAT ABRER .. [Belowl He -]
S e [Automatic -]
FBXT X — & #iH, FEHIZKRO@ED
IST A—4 ]2 RE
WIHIELL (V) 210 ~ +10 WAL
RATERL (V) 210 ~ +10 73 (A A
BRI (V) 0.001 ~ 0.25 ALY
HRIF (V) 0.001 ~ 0.4 AR
JE % (Hz) 0.0001 ~ 100,000 LRI
¥ A 2 )V (10Hz LLT) 1 ~ 100 BB CTOMY LY A 7 VL
1L FER (Sec) 0 ~ 100,000 F—=F T v IO
HIFEFR DN A T AT R off — range-on WEF OERBEINA T AZHINZT S
B (A/V) HE F2ld~=a7 )L J&EE A — L
2
1. HERERSE . KMERSMERWEE, BEREROFT —NN—78 — (X DKEIIHEINL A,
DM A A FREIZES T EERNA 7 A Z#EH L, B 7 HEiEE T3,
COHMD7zH12 16 bit DAC KHWONFE 7, EMERNKE %2 BEID S E, N
A7 ABEMERTEHT A LEIH ) THEA,
2. EEAT—VEEET7ANVFTHENIZD 3, WER, Y A7 AI3ERY A X2 allil .

R R EEA T — IV EPFART T lE LT FHL I BEAT - VBREIIY = 2 7 IVBGE
ICEETE I,
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48 Ly NT v

414 JAJ/ RT3 XA M) —NNT X =%

A= a—

JAJRTLIa AN =NRIA—2Z4T7ATKy 7X%&RLET,

2,

05 ) 2

H— R @) ()
T FERAI G

B i L o O .
EB A LE L) o I
A= F BRI Gsecd o

7./~ F EREm) Gec)

EA 12 2 i o |D=athn:dic ,I
T — MRERRD) (e ... IIII.I
T ATARED I1
B|ITHE QR
v D B

|

[ o7 LR = 0005 MR &, WEESE0E

Frr el |
ANTH |

FENT A —F | P, FEHIZKROE )
ST A= i A WE
BT (A) 0 ~ 025 BRI O I
EFEST (A) 0 ~ 025 LR fl4H
BEM) Y (V) -10 ~ +10 EEM) Iy ME
B 2 v b (V) -10 ~ +10 REMY 2 v Ml
FEAsIRF R (Sec) 0.05 ~ 100,000 Fexpm 0 ey
Pt lRe i (Sec) 0.05 ~ 100,000 [ 2 I e P
WA Cathodic ¥ 721 Anodic WADX 7 A Ok
7 — ¥ LRAE P (Sec) 0.0001 ~ 32 T — & LR AT T B
L XY M 1 ~ 1,000,000 A 7V
ERINIE R TS CAVAEFEL ] B A G R 4
T ———— Fro s IR T s ;ﬁ;‘;z%ﬂﬁﬁw 0.0005 FLL Lo, WK ZANERME 5 &

87




4 by VT T A2 —

BERIZEIC, EERIIBCCHVE T, EXoM, |KEM) I v MIEZE LA, B
PEIZEBEIAICIEENZE D B ) 3, IV AOMICEEMY) I v MIELREL 254,
BB HEIICEENCEI D B Y 3, BBz oBEE s 2 v MK L £ 9,
REXT A MNICEE LA, ERIELRL T,

DI E TR I T A —=F 12X Db 5N FE T,

HEFOT =7 37— R E U EECER SN E T,

— MBI, T YRR ERORE SIS U TERIREN T T MEPEL R T &, 7—
FHRAEMBLREL VTS, T PmMARA V BRI TE, F— 7 REMBIEEEIRY
2RI £, B, TR A Y MIFIFELZVWRWERIIZ B2 22 L1d3H D) T A
LAY NEERELTAIEEFTETTA, T— IR D 400 £ 7 A 2 N OERDPERAF S
T3, WEPIZAHOL T AV IPFERENE T, RIFIT ST A

B EOEM T 2R ERBO— TV D F4, B F 7 Mm% e B

DEd. M, REELESERSNTHTH, V) Iy PEMICEREL %46, BRI ER
S A oY NB UL i D=
S i
el : : ; ; ; ; JuneZE.J_DIB 17:00:11
004 o : : + o g s e H Eﬁsn:l.’);ﬁ;m
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5.7#ERLUAEa~Y K

—HWOFHEIT) 72D a< v KT,

MR LHEOH., YATAET—F) v F oy 7 LET, Vi s k., av s
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V7 MIFEBNRT A= OMAEEETF v 7 LET, fMARENEYTLRWEE, o<
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4= AT P ANEED o Jre— el |
ER DB R Gec) . C— el
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BITEEL

WERE AT Do 785 A —FHPH 1 1 ~ 999.
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D3 T A= 1dEE L2 ER O BIER T3, 28T XA — F#HiHIX 0 ~ 32,767 T3 &l
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AR N D) T —2EIRE N E 5 & SR IINERE S OREIREEIC 2D 9, 4 MY I —2¢
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W oam
E-SRE iDeBuIt - I
7l iDr's'naI vI

= AT AlE Erowse |

R, WEOF MBI, M) H— ~=a7
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59vIWFTLIH—av KR

YNFTL =2 HWTC—EOFHI 24T 720D a< Y RTY, LERN— K7 27—
ETN 684 XIVTF T LI =TT, ETI 684 DIFAKT ¥ > A WIE 8 TTo ¥ ¥ FIVEIT 8
DOREEL. x16,24, x32- + - &) K64 T v U ANVETHELTHE T,
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V684 DF v » AN BYa. AT A =71 3EHINE T,
FREMCTAOS Ty b

RoaT VD F v 7 ENEE ., T Ty MIZME(—RHOHEZ B ) FICENLE T,
VAT AINETDHETHEEL I,
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active low C. HEEOWH/SA VO > 13 12HH L 9,
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[ B

]
CORYUEMLITE, BIRLAEF Y AVOMEEZRBLEST X=X 7 74 V& E R
DTBIFIE, 77 A VEHBIICN=Z2T7 7 A V& +F X AV bin & LTRES TS, 6
AL, NR=ZT7 7 A NVH%E TEST & L., ETIN 684 DF ¥ » )% 3, 8, 23, 58 IR L ., il
EEITWE T, 477 7 1 )V1Z TEST3,bin, TEST8.bin, TEST23.bin, TEST58.bin & L THEZ
WEF, X=X T 7 A NVGER CATDPHFET 256, FHARELEPERENE T, WELSE
fRiZa~ >y FEATENICEHE L TH 3y,
~NWVF LY suavx s R
<TIVFTL Y= ZiF2on0~xrsaav sy K3H) T3,
121F " mchi# HFv ANV ERETETET,
o~ 1 a< FiX "'mchn” (X For.......Next loop T &% 9§, For.....Next loop % filiH
T5ZEI2ED) mehn” THEDTF ¥ A VT AXy 7L THEL T,

ET)V 684 & H72illE
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510 ¥7Oa~v> KR

BELZIEE C—HEDa~y FEEFTT LI T, MIEZAEINICITIHE. KREER T,
TR~z oa~<x sy KoY A T7a 7Ry 7 ATY

VIR IV EREE
techio = skl |
:E?E Al -] |
EJ ém$®|
:Enn£=1e—4 f;ﬁ(ij |
ii*; Ercvﬂm 90 x.ﬁirﬂj|
run

=auwe 02

w=0.3

Fun Eave cud0s

ROFTvavidwrua<y Feffe, dthdk, BRE. FEITTEFET:

ToIA
PRi~270a<y RCTA AZIRELZ T 7 ANV EGARAL I ENTE T T,
VATATHLS YA TO TRy 7 A%FRL, 774 NVEERLE T,

=111}

*®7F

<70 ax Y FTHRELLETA AT 774 NVEGAALIENTE TS, B TTICEY
EE R

VAT AL RN TRES A T O TRy 7 ARFIRL, 77 A NVICART 2T 5 2
EMWTEET,
< 7 OET

CORY WL, vxrua~y FE2FEITLES, FATT AR, Y AT AIZaxr
RERTG A= OFEMMEE T v 7 LET TIPS NTEE VAT AIv 70av
YERERTL, BHEAvE—URRBELNRET,
v/70av > KiRE

WERY 7 A0a<y FE AN LTS, £a~r FI1f7&LEd. Coa~vy 2%
WMTHRWEES, AR—ZZEHINT T, I FORIINT A —FRNELE T 246, a<
YRENG AT EGEET AOIZan y " F3ET =Ty ENRT A= BT AT
DIZFHINE T,

I~ NEEREDA

a<v v K INTG A =4 i
tech string BEALFET 7 = v 7 OFER
folder string 7 7 ANVEGRAET LT ci\chiltest
T—=8% T4 A7 77 A VIS ; Next....loop D&, 7 7 4 V&L
save string SXFOANTORELRY T, V—TFEF (1-999) 257 7 4 VE AT
mEnFEd,
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tsave string THEFAMEATT - E2L—T92%
W FBER T 27 7 A VAP D T 7 A VB EFE LG, X
= VARY 7 APBNTY 7 BORIG R {205 Z0a~vy
fileoverride . .
N% save I~¥ Y FORHZAND ER—T7 7 A NVZDT 7 ANVHET 74
Wi EEEZIIND
macrotest XIUDOHNEXFTET T v 7 DBIT) o
end Y7 UDKRK, UEOITIZa< Y FRANEN T THFET L2
beep FHLTCVWLPCHOLE—=TEXHET D
for 1 - 999 for...next V— 7 DG, V=T xEESELHZ LITTE W)
next for....next ) — 7 D IH
delay 1 - 32000 Fa~y FHICEBERMZ3ET 5 L JIHHT2
purge 1 - 32000 faaE L7200, S EE T/ =T %17
stir 1 - 32000 BE L2 7200 AR E TR 5
i run I Y RORICATT A E, <7 afitGHkIc M) T —E5 Ok
e REEIZA S
trigoff trigon I~ ¥ FOSYHI NS
. Fr LR AT RO b ) A — IR (0 = B ORI b ) 7 —FERRIKEE. 1
trigmode 0F720x 1 R o
= Hr kR ORI b Y F —FRERIREE
fnock Fay 7y —FEZANCT S WERBHENIC/MEBEEIC Y
roekon H—rSV A% B L 5L T S
knockoff a7 v — e ENICT S
gcmon QCM E— FZERICT S
qcmoff QCM £ — F & #X)IZ T 5
auxon BTG F H FLEkT AT ¥ Y ANV EGRCT S
auxoff BTG 5 FLEk T DT ¥ v AV BRI T 5
cellon ROWED LG SN D T THIER TROBEMEINOREZ RO
celloff e DA IEMENZ 72w
. (tpm I~ ¥ N7 & CIRE L2 MR <) MiREHKPEE (RRDE-3A)
e % i 5455
rdeoff xR E (RRDE-3A) Olizx F1E3 2%
A MYy €Y ZETHEAT 254, B o 2 ol AR SE 1E % n]dx
rdedepositionon
25
AN v ¥y BTl A5E AT o R E R E o [T
rdedepositionoff N
zfFIbd %
rdequieton ik L B ] P S [l FEAR S 1 % [l S %
rdequietoff A 11 R ] v o [ ik B A R 1 D [ 2 45 E 5
rderunon 7 Hp L2 [ s A R 1 A Al S 5
rderunoff HER IR EREE L FIESE S
rdebetweenrunon 0 5 [ 12 [P is PR 1 2 [Pl iR S 5
rdebetweenrunoff P ) R EARE E 2 IR S5
rpm 0 - 10,000 [ gz A (rpm) % 5ET S
) [l §zE E (rpm) DI 2 5ET A for....next )b — T DO HITHAAA T
rpmincr 0 - 1,000
IR
MBI EE (rpm) OF HR 2 HEET A B rpmsqrt:20 O & X 400rpm T
rpmsqrt 0 - 100 B
[HER
. IS E (rpm) O RO 3 % 45%E S A for...next )b — T OHITH
rpmsqrtincr 0-10
HAATHHST S
aflt HEj 74 V7 =% (&TDHT71)VY —DEEN "automatic" 1272 5)
e 0.3 KT % )IV7 4 )V ¥ —Di%%E : 0=Automatic, 1=none, 2=150KHz,
‘ 3=15KHz, 4=1500Hz, 5=150Hz, 6=15Hz, 7=1.5Hz, 8=0.15Hz
1 0. s VE Z¥ 7 14 )V % — D% 5% : 0=Automatic, 1=none, 2=32KHz, 3=3200Hz,
' 4=320Hz, 5=32Hz, 6=3.2Hz, 7=0.32Hz, 8=0.032Hz
. 0.3 T FINVT 4V F —DFKE : 0=Automatic, 1=none, 2=150KHz, 3=15KHz,

4=1500Hz, 5=150Hz, 6=15Hz, 7=1.5Hz, 8=0.15Hz
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TTFIVT 4V F —DFKE : 0=Automatic, 1=none, 2=150KHz, 3=15KHz,

fit3 0-38
4=1500Hz, 5=150Hz, 6=15Hz, 7=1.5Hz, 8=0.15Hz
- 0.3 FB2F v ANVHUEZEW T 4 V& — D75 : 0=Automatic, 1=none,
‘ 2=32KHz, 3=3200Hz, 4=320Hz, 5=32Hz, 6=3.2Hz, 7=0.32Hz, 8=0.032Hz
q 0.3 B2F Y ANVHY T FIVT 4 VY —DEESE : 0=Automatic, 1=none,
© 2=150KHz, 3=15KHz, 4=1500Hz, 5=150Hz, 6=15Hz, 7=1.5Hz, 8=0.15Hz
for..next V— 72l L7250~ VF T L 7 —DF ¥ RV DHE
mch 1 - 64
N
mchn TIVF TV I —DF ¥ R DER
el -10 - +10 WIIEN DRE
ch -10 - +10 CV, CA,CP DEEAY) I v MDOERE
el -10 - +10 CV,CA, CP DIKENY) I v b DOFE
ef .10 - +10 AL —TF 7 = 7 & PSA DRAREMNDEE
. F—F o —F v bRF U VEMNNEME LCHEATS WIE
0 BA AT END L. COavy FIEEIC A S
) F—=T =%y bRF VU NVEEHBRME LTCHENT S EEM)
e Iy MEANENS . oAy FIZERICR D
| F—T oY —Fv bRF VI NVEEEBENE L THEHT S KEMY
e Iy MFATENDE. COavy FIRIEENC RS
. F—=T =%y MRF VU NVERKEME LTHEHT S mRE
©O B 3y FAADSNA L. Coavy FIREHICA S
F—F o H—Fv bRF VI YNV EEEICIREEDBEMEFIMLZD
eioei -10 - +10 OEMMEME LTHEHT 2 WHEMS AT ENEE, 20a~vy
I ES S )
=T oW =%y MRTF U IVELEIIREEOBMEZEMLZD
eioef -10 - +10 DxiEM e LTHERT S MHEMPAT SN E, Zoavx
B | )
. F—T U —F v VRTF VY v VDEHRE L EEM - KRB OB
elocenter 0)11'3!/[:‘%:723 % J: ;) ng&%?%
for..next v — 7HOMPBL OBy V— T TRIEDIZ) £ b
eiincr -1 - +1
T LHUEND D
for..next )V — T HORKEMOBE S V— T TRIZEOIZY £y b
efincr -1 - +1
T LHUEDRD D
for.next W — 7HOFEM Oy V— T TRIFELOIZ) LY b§
ehincr -1 - +1
BB D B
for..next b — 7HDOREMORS  V— TR THRIZETIC) £y b
elincr -1 - +1
BABEN D D
fullcycleon CVINTA TN (RFxFvy P A2 IVET) 2T A
fullcycleoff CVINHA TN (Axx A7 I#ET) ZEHIZT D
efon BN EZ BT 5
efoff AN T RIS 5
sens le-12 - .1 REOKE
sens?2 le-12 - .1 E2F Y U ANVDEE (FE2Fx AN HHTLGE
autosens HENEE  (CV,LSV 7 EIab [HEAY <=0.01 V /s DGE D HHEFTT )
qt 0 - 100,000 52 BA 26T O B 11 RF
ht 0 - 100,000 TAFEL O f & B fRdeiRg
smodeon AM) ¥ TE—REHANT S
smodeoff AN TE— FREIIT S
depeon AN) ¥y 7E— N CTONBEMEANT S
depeoff A MY v ¥ TE—= RTONHENZEDIZT D
depe -10 - +10 M EALDRRE
dept 1 - 100,000 MR O %2

quieteon

AP) v Y TE— FHOFIEEMEZERICT S
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S5, a2 O— )V A= a2 —

quieteoff ANy ¥y 7 E— NHOFRIEEMNZ BRI T 5
quiete -10 - +10 A MY v ¥ 7 E— NHOEIEEMNORE
pcon 1T v Y AIVORILHE LRI S
pcoff 1T v AIVORPILEE A R IZT S
pcon2 B2 F X v AIVORIILEEE HIZT S
pcoff2 B2 T v Y AIVOFLE 2 RIS S
initeon HE R EAMICRE S
initeoff e R AR AL & RO
peel -10 - +10 BB OE—~ AT — VDB MOERE
pee2 -10 - +10 BB OEZ AT — TV DBEMOXE
pee3 -10 - +10 AL OE =T — Y OBEMDEIE
petl 0 - 6,400 HIALER OO 55— A 7 — ¥ OB O %58
pet2 0 - 6,400 HILEL DS — A 7 — J DR D% E
pet3 0 - 6,400 BB O = A T — Y O O%E
noabort Wk a~ v F2EET 5
abortov BAA —/N—70—3 5 LlEEZHIET S
abortigt 0 -2 BILARE L/ fix L5 EHlEx RS 5
abortilt 0 -2 BiEE Loz T2 L flEz kg%
abortq 0 - 100,000 B EAYEE L% Bl L EflEY RIET S
10RO 7 FVELEATEE L2 (0~ 100%) % T 0556,
abort10s 0 -1 e
5 % k%
abort10s I ¥ F & JR7E L7=fen 10 7 & FE1 00 T (- IS A S % 25
abortchgt 1 - 3,600
B AT S
RNR=AFGA VHIE: N=AFGA T AT 4 VT &BEDHE 1 E—2
beela -10 - +10 s
D "from" FALDFIE
R=AFTAYHIE: R=AFTA T4 9T 4 Y T&RAEDHE 1 ¥—7
becelb -10 - +10 e
D "to" BEALDFKIE
RNR=ATGA HE: N=AFGA T4 v T4 VT &BEDFHE2E—2
bce2a -10 - +10 e
D "from" FALDFIE
N=AFTA VHHIE: R=ATA VT AT A4 VT &BEDE2E—7
bee2b -10 - +10 e
D "to" WD FEIE
R—ATAVHIE: R=ATA LT AT AV T &KBEDEIE—2
bee3a -10 - +10 s
D "from" FALDFEIE
R=ATA I R=AFGA LT AT 4 VT &BEDEI E—7
bee3b -10 - +10 SR,
D "to" BLDFKIE
NR=AFTA VHIE: R=AFTA T A 9T 4 YT &BADHELIE—7
bceda -10 - +10 e
D "from" BALDFEIE
N=AFTA VHHIE: R=ATA T4 T4 VT &BEDOELIE—2
beedb -10 - +10 e
D "to" BALDFKIE
NR=ATA VHIE: R=ATA LT A9 T4 YT &BADHES E—7
beeSa -10 - +10 e
D "from" FEALDFXIE
N=AFTA VHHIE: R=ATA VT AT A VT &BEDES -7
bceSb -10 - +10 e
D "to" BEALDFKIE
beorder 1 - 19 R—=ZAFGA T4 9742 TR
N=ZFA Y TNIT) XL 0=ERLHN (EXRNTRDE) | 1=
bealgor 0 -1 R
RN
note string RIS ST 25 AT S
header string ~Ny S L ER AT S
bce3a -10 ~ +10 BC: 3rd peak foot "from" potential
bce3b -10 ~ +10 BC: 3rd peak foot "to" potential
bceda -10 ~ +10 BC: 4th peak foot "from" potential
beedb -10 ~ +10 BC: 4th peak foot "to" potential
bceSa -10 ~ +10 BC: 5th peak foot "from" potential
bceSb -10 ~ +10 BC: 5th peak foot "to" potential
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beorder 0~ 19 BC polynomial order

bcalgor 0~ 1 BC algorithm: O=orthogonal, 1=least squares
note String Note #it53

header String 70y DNy ¥ —GEE

NARF>a3XEZy NHIaATR

97> K INT A —4& Bidsz

e2on E2F XY U ARINVEEMITS 2 a~vy NTHNEMZRET 5
e2off B2 F vy pIVEERNCT S
5 B2F vy ANVEAEMILTC, fEHEME L CERREETSL 2 3
- ~ v FCHMAR % #ET %
i20ff E2F v A NVEENIILC, EHEMRE L CERTIRL W
e2 -10 - +10 B2 T v U AIVICEIINT A — AL DRBE
5 BO2F XY VALNDAF Y, HAWIEATY THEMTSH (FI
e BRI 1 F v v AL EFL)

e2dscan IV FTHTAE 1 F Y o ANV EELF ¥ AL EDENE
e2d 02 - 02 -

NOFRE

El1F v AN L Te2da~vy RTIBELZEBMPITE2F v~
e2dscan

INBEMETOSLEDRLANMLTAF Yy, HELVIIAT Y 75T

YIWFRFL DT

A&y NHITCKR

d< o R T A — % i
ei -10 - +10 B F X RO EN O HRE
2 -10 - +10 2 F X RO EN ORE
e3 -10 - +10 53 F X o VORI EN D% E
e4 -10 - +10 B4 F % v ROV ORI EN D% E
e5 -10 - +10 %5 F v A NVOMPAEMOKRE
6 -10 - +10 6 F X v AV EN DB E
e7 -10 - +10 87 F v ANV ONPENOERE
e8 -10 - +10 B8 TF v v AIVOWMENDRE
sens le-9 le-3 BT v ANVDOKEDORE
sens2 le-9 - le-3 B2 F X VRV DRREDRE
sens3 le-9 le-3 B3F v U ANVDEEDOERTE
sens4 le-9 le-3 BA4F v s RIVOKIEDHKE
senss le-9 le-3 ST vy AVOKEDERE
sens6 le-9 - le-3 B6F v RIVDIKEDRE
sens? le-9 - le-3 B F % RIVOREDORE
sens8 le-9 le-3 BT v UV AINDKEDERTE
elon Bl1F vy ANV EEMNIT S
e2on E2F XY U ARINEENITS
e3on B3 F vy RIVERERICTS
edon BAF v RV EEPICTS
e5on ESsTF vy rILEEMCTS
e6on B6F vy AIEEMITAS
e7on BT1TF v ANVEANIT D
eSon BT v AL EAEMIZTAS
eloff H1lF v ANVEMGCT S
e20ff B2 F v s RV EREICT S
e3off B3F v RV ERECT S
edoff EA4TF v RNV ERECT S
e5off 5T v AT
e6off H6F v AN E TS
e7off ¥7F v RV RIS
e8off I AV NI R/ 5] 1 el VS
) E2TF Y Y AVDAF Y U HEVEAT Y TEANZTS (FE1TF v
cZscan

VSR LE:)
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58, 2y O — )L A= a—

; EITFXY U ANVDAXY U HIVEAT Y T2 HMTH (FE1Fx
€iscan
~ 3OV & FE)
. FAF XV ANVDAF Y U HLVIEIAT Yy T2 HENNITH (Bl T~
cascan
MR
S ES5TF YU ANVDAXY U HILVEIATY T2 HNTH (FE1Fx
€iscan
~ 3OV & FE)
) BOeT Y Y AVDAXF Y U HEWVEIAT Y TEANITSL (FE1F v
coscan
MR
; EITFXY U ANVDAXY U HIVEAT Y T2 HMTH (E1Fx
€/8can
2R
. E8T Y Y AVDAFXF Y U HEVEIAT Y TEANITSL (FE1TF v
eoscan
MR
. for.next )V — 7HDE 1 F ¥ » R IVOBEMDIES; V— T D%IZ 01
ciner o )y b B LEND S
1 v SN N
. for..next )V — T H D2 F ¥ ¥ A IVOBENMDIESS ; V— T D%IZ 01
ezner o )ty Y ABEN DD
1 v I N
' for.next WV —THDE3 F ¥ AIVOBMDEEG ; V—TDHEIZ0 I
e3incr -1 - 41 ey 2,
1 S VA SHh A
i _— for.next V— 7HDHE 4 F X ¥ FIVOEMOBS Vv —TDHIF 012
Vty b LUEND D
. for.next )V — TH D 5 F ¥ » FIIVOBEBMDOIES; V— T D%IZ 01
eSincr -1 - +1 Sy b EN D2
1 v /A N
. for..next )V — THDE 6 T ¥ » HAIVOEMDIESS ; V— T D%IZ 01
comer o )ty b ABEN DD
1 v I N
. for.next )V — 7HDE 7 F ¥ » R IVOBEBMDOIES ; V— T D%IZ 01
e7incr -1 - 41 Sy b2 LE S
1 S VA SHh A
. for..next )V — 7HDE 8§ F ¥ » A IVDOENMDIES; V— T Di%IZ 01
esiner o )ty b ABEN DD
1 v I N
sequential HHHEE — FO#H
simultaneous [F] R 7 € — N o)l
indcell M7z L AHIE
onecell IEDOSHEM, I L 5 B OV HlE

FEIAY > ROFERE

TRDYAMIETIVEOE ) —AHTHAI, A<V N, NI A-FHEHHIETVICLVELRYDEITOT, Fh
FNOETIVOY 70a~x Y FIZETLHEICOWTIEL— -~ 22T VE RGNV T 2SS 52 &,

IV PR SN, T2 F A =PI H L6, 7a 77 ATEBEEHOY A Tu Ky 7 A% $k
Y ho FREDYAMNEBEIZTHI L,

CVOY L RENTA—2

av v R INT A — K wt B
tech cv A7)y 7RIVEY A M) —DiER
ei -10 - +10 I ELL (V)
ch -10 - +10 1= B (V)
el -10 - +10 RFEAL (V)
ef -10 - +10 RALFENL (V)
pn 'p' or 'n' WIAEN AT D B2 %l pn=p
v le-6 - 2e4 A% v A E (V/s)
cl 1 - 10,000 7 AL N
si 001 - .064 I TV (V)
qt 0 - 100,000 H7E FT O IEFEH] ()
sens le-12 - .1 KEE (A/V)
autosens 0.01V/s LLTDOAF v V#EEDGE., HENKE
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58 ay hO— )V A= a2—

LSV CERT 3~ > RIFITD@EY)

NN INTXA—4& B 2]
Tech Isv/lssv V2T — AL =T RKNVF A F)—DER
ei -10 ~ +10 FIHAENLL (V)
ef -10 ~ +10 AR (V)
v le-6 ~ 2e4 A% % VM (V/s)
si 0.001 ~ 0.064 B2 IR F 720 T — & R R
qt 0 ~ 100,000 Y5 i D 11 R
sens le-12 ~ 0.1 KEE (A/V)
autosens 0.01V/s T DA F ¥ VHEEDOYE, HEKE

SCV CERYT %A~ RIFLIT D@

Jv >R INT A —%& & BH
Tech scv/scp/scsv FEBCIRAR N &~ X 3 1) — DR
ei -10 ~ +10 WIHENLL (V)
ef -10 ~ +10 RALEN (V)
incre 0.001 ~ 0.05 BN (V)
SW 0.0001 ~ 50 7)) VTR (V)
prod 0.01 ~ 50 AT v 7
qt 0 ~ 100,000 72 Hi O B 1R RER (s)
sens le-12 ~ 0.1 JEEE (A/V)
autosens 0.01V/s LTO A F v v HEOYE., BEIKE

Tafel TEHET 337> RIZLITO&EY)

av >R INTA—%& &t B
Tech tafel ¥ —7 )7y hDOFER
ei -10 ~ +10 PN ELL (V)
ef -10 ~ +10 AR (V)
cl 1 ~2 L7 A T N
ht 0 ~ 100,000 TAFEL O B A RFFRE R (s)
v le-6 ~ 0.1 A F X U RIE (V/s)
qt 0 ~ 100,000 W7 BT DO FFIEFEH ()
sens le-12 ~ 0.1 JKEE (A/V)
autosens 0.01V/s LFD A% v OB G, HEYRE
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CATERATZIVY RIZLITD®&EY)

58, Iy M=)V A= 2—

av > K INT X —& ZER
Tech ca s )T yd A M) — DR
ei -10 ~ +10 M ENL (V)
ch -10 ~ +10 EEAL) I v b (V)
el -10 ~ +10 REM) I Y (V)
pn pF7/idn WA Y)Y B =
cl 1 ~320 A7y T
pw 0.0001 ~ 1,000 70V A g
si 2e-6 ~ 10 2 7OV (V)
qt 0 ~ 100,000 I E BT O FF IR (s)
sens le-12 ~ 0.1 J&FE (A/V)
CC CfEHT 2O~ > KIEFLITD®&EY)
av >R INT A —& Biki]
Tech cc 7a/ 7 —uaX M) —0FER
ei -10 ~ +10 PINELL (V)
ef -10 ~ +10 AL (V)
cl 1 ~ 320 2T v 7T
pw 0.0001 ~ 1,000 7V AN
si 2e-6 ~ 10 2 T OVEIRE (V)
qt 0 ~ 100,000 72 Hi D IR (s)
sens le-12 ~ 0.1 R (A/V)
DPV CfEHT3a~ > RIZLITD®@EY
av >R INT A =4 Biii
Tech dpv/dpp/dpsv 537 SOV ARG v A N 1) —DFEIR
ei -10 ~ +10 WAL (V)
ef -10 ~ +10 RAEENL (V)
incre 0.001 ~ 0.05 AN (V)
amp 0.001 ~ 0.5 7OV AJRIE (V)
pw 0.001 ~ 10 7%V A (s)
SW 0.0001 ~ 10 I 7)) 2 TE (V)
prod 0.01 ~ 50 A7 v 7
qt 0 ~ 100,000 W72 FT D IEFEH ()
sens le-12 ~ 0.1 EIE (A/V)
NPV CERT2 O~ RIZLITO®@EY
av >R INT X —4 FtEA
Tech npv/npp/npsv )= WISWARIVY X 1) —DER
ei -10 ~ +10 PN ELL (V)
ef -10 ~ +10 AL (V)
incre 0.001 ~ 0.05 BN (V)
pw 0.001 ~ 10 7%V ANE (s)
SW 0.0001 ~ 10 I 7)) 2 FE (V)
prod 0.01 ~ 50 A7 v 7
qt 0 ~ 100,000 72 B O B IR R (s)
sens le-12 ~ 0.1 B (A/V)
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58, O hO— )L A= 2—

DNPV CERHT 37> KT O®@EY

av R INT X —4 FtEA
Tech dnpv/dnpp/dnpsv By ) =<V 7SVARNE v A N1 —DEIR
ei -10 ~ +10 PINELL (V)
ef -10 ~ +10 FACENL (V)
incre 0.001 ~ 0.05 BRI (V)
amp 0.001 ~0.5 7OV AHRIE (V)
pwl 0.001 ~ 10 — SV AT (s)
pw2 0.001 ~ 10 SV AT (s)
SW 0.001 ~ 5 7)) VTR (V)
prod 0.05 ~ 50 A7 v T (s)
qt 0 ~ 100,000 5 1T O 1R (s)
sens le-12 ~ 0.1 B (A/V)
SWV TEHT a7 RIZLTDO@EY
av >R INT X —4 Biis
Tech SWV FRIEHE AR A B 1) — DRI
ei -10 ~ +10 MIENL (V)
ef -10 ~ +10 AL (V)
incre 0.001 ~ 0.05 RO (V)
amp 0.001 ~0.5 O BRIE (V)
pwl 0.001 ~ 10 — ROV AME (s)
pw2 0.001 ~ 10 ROV A (s)
SW 0.001 ~ 5 27 VTR (V)
freq 1~ 100,000 FEIE 5 2 (Hz)
qt 0 ~ 100,000 1 72 FiT O IR FRE R (s)
sens le-12 ~ 0.1 B (A/V)
ACV CfERT 2O~ KIZTO@EY
av >R INTG A —& Eiss
Tech acv/acp/acsv LAV Y A B —DFEIR
ei -10 ~ +10 WIELL (V)
ef -10 ~ +10 RALENL (V)
incre 0.001 ~ 0.05 BRI (V)
amp 0.001 ~ 0.4 S HARE (V)
freq 1~ 100,000 AR 1B e A (Hz)
prod 1~ 65 Z 7 v 7THI (s)
qt 0 ~ 100,000 HI7E BT DR (s)
sens le-12 ~ 0.1 B (A/V)
autosens E iﬂ@zfg
SHACV TfEHT 27> RIZUTD&EY
v >R INTG XA =% =HER
Tech shacv/shacp 5 AT ARV 7 o A ) — DEEIR
ei -10 ~ +10 WAL (V)
ef -10 ~ +10 ALEN (V)
incre 0.001 ~ 0.05 RO (V)
amp 0.001 ~ 0.4 S BRI (V)
freq 1~ 100,000 SEUIE B E (Hz)
prod 1~ 65 A7 v T (s)
qt 0 ~ 100,000 I E 1T O 1R (s)
sens le-12 ~ 0.1 B (A/V)
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it CERT Y FREUTO®EY

S5, a2y MU= )V A= 2—

av > R INT A —& 5iEH
Tech i-t 7 0 A ) — it [l ER
ei -10 ~ +10 PHINELL (V)
si 2e-6 ~ 50 2V E 72T — 7 R R
st 0.001 ~ 5e5 i-t lFRD »— & V4 v 7 )VERH
qt 0 ~ 100,000 T 52 i O e 11 P P
sens le-12 ~ 0.1 KIE (A/V)
BE C{EHT3IY RIZLITO®@EY
av >R INT A —%& &t BH
Tech be NV 7 BRSO FER
ei -10 ~ +10 WHEELL (V)
iratio 0 ~ 100 BE ORI (%)
si 2e-6 ~ 50 T — 7 FoR & T — 5 BRI (s)
bepe -10 ~ +10 BE DHiEMAEL
bept 0 ~ 100,000 BE O Hij T RF

HMV TEHRT 237> RIZITO@Y)

avw >R INTGA—A& 5iiAA
Tech hmv NA ROy A F 3y 7RSS X N1 —DFER
ei -10 ~ +10 FINELL (V)
ef -10 ~ +10 AL (V)
incre 0.001 ~ 0.05 B (V)
rpm 0 ~ 10,000 1§ (rpm)
freq 1 ~5 25 IR 2 (Hz)
modamp 1 ~ 3,600 2 IR IR
cl 1 ~10 27 v TH
qt 0 ~ 100,000 5 1T O IE R (s)
sens le-12 ~ 0.1 B (A/V)
SSFOTY > REINT A=A
a< VR INT A — 4 ahi HH
tech ssf A A =T AT v THERED H#IR
ei -10 - +10 PR EAL (V)
si .001 - 0.05 2 A — T 2 T IVIEE (V)
st 0001 - 1 AT T TV (s)
qt 0 - 100,000 7 Fif O 1R RE R (s)
sens le-12 - .1 KEE (A/V)
eil -10 - +10 PEN (V) EE 1. A4 —F
efl -10 - +10 RASEEN. (V) B 1 A4 — 7
vl le-4 - 10 A% v HEV)EF L A4 —T
esl -10 - +10 ATy TN (V) NEE2: A7 T
stl 0 - 10,000 AT v 7WEH () i 2: AT v 7
ei2 -10 - +10 EN (V) JEEF 3 A4 —F
ef2 -10 - +10 TASEA (V) BT 3: A4 —7
v2 le-4 - 10 A% v VHEE V) A3 A4 —T
es2 -10 - +10 AT v TR (V) NEE 4: A7 7
st2 0 - 10,000 AT v TWEH (5) i 4: AT v 7
ei3 -10 - +10 EN (V) JEE S A4 —F
ef3 -10 - +10 SACEA (V) BT 5: A4 —7
v3 le-4 - 10 A% v VHEE V) EFE S A4 —T
es3 -10 - +10 AT v TN (V)BT 6: AT v 7
st3 0 - 10,000 AT v 7 (s) iFK 6: AT v 7
ei4 -10 - +10 EN (V) EE T A4 —F
ef4 -10 - +10 TACEA (V) B 7: A4 —7
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S5, O MU= )b A= 2—

v4 le-4 - 10 Ax v vHEEV)EER T A4 =7
es4 -10 - +10 ATy TEMN (V) EES: AT v T
st4 0 - 10,000 2Ty THEH (s) IEFE 8: AT v 7
ei5 -10 - +10 WEL (V) EFE 9 A4 —F

ef5 -10 - +10 TASEA (V) B 9: A 4 — 7

v5 le-4 - 10 Axx VAHE V) EEK 9: A4 —TF
ess -10 - +10 A7 TEL (V)BT 10: A7 2 7
st5 0 - 10,000 A7 v THEHE (s) EFE 10 A7 v 7
ci6 -10 - +10 WEL (V) I 11 A4 —7

ef6 -10 - +10 TN (V) IHFE 11 A4 — 7

v6 le-4 - 10 Ax v yAHE V) EF 1L A4 —T
es6 -10 - +10 ATy TEAN (V) EFE12: A7 9 T
St6 0 - 10,000 ATy THEH (s) EE 12: A7 v 7

STEP OV > K&EINTA—%&

av v KR INTG A =4 i
tech step SNWFRT VI XIVAT Y T ER
ei -10 - +10 MIELL (V)
cl 1 - 10,000 Y47V
si 0001 - 1 2 TV (s)
qt 0 - 100,000 I 5E 1 O IR (s)
sens le-12 - .1 JKEE (A/V)
esl -10 - +10 ATy 7 1 DAT v TE (V)
stl 0 - 10,000 AT 71 DAT v THEH (s)
es2 -10 - +10 AT v T 2DAT v TEA (V)
st2 0 - 10,000 AT v 72 DAT v TH (s)
es3 -10 - +10 AT T3DAT v TEA (V)
st3 0 - 10,000 AT v T 3DAT v T (s)
es4 -10 - 410 AT v T 4 DAT v TEHM (V)
st4 0 - 10,000 ATy T 4DAT v T (s)
esS -10 - +10 ATV T 5DAT v TEA (V)
stS 0 - 10,000 AT v 75 DAT v THER (s)
es6 -10 - +10 ATV 7T 6 DAT v TEA (V)
st6 0 - 10,000 2T 76 DATy T (s)
es7 -10 - +10 ATy T T DAT v TEM (V)
st7 0 - 10,000 ATy 7 TDAT v THR (s)
es8 -10 - +10 AT v T 8DAT v TEA (V)
st8 0 - 10,000 AT v 78 DAT v THERM (s)
es9 -10 - 410 AT v T 9DAT v TEA (V)
st9 0 - 10,000 AT T 9DAT v TR (s)
esl0 210 - +10 AT v 710 DA T v TE (V)
st10 0 - 10,000 AT v 710 DAT v T (s)
esll -10 - +10 27w 71 DAT v TEMN (V)
stll 0 - 10,000 27w 71 DAT v THH (s)
esl2 -10 - +10 AT T 12 DAT v TERM (V)
stl2 0 - 10,000 AT v 7 12DAT v THEH (s)
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IMPO~XY > RENT XA -4

5. 2V O— )V A= 2 —

avw v R NG A—4 i B
tech imp £ =5 ADEIR
ei -10 - +10 IERL (V)
fl .0001 - 10,000 R B 8 (Hz)
th .001 - 100,000 = I (H2)
amp 0.001 - 0.4 HRIEE (V)
qt 0 - 100,000 52 BT O IERER (5)
impautosens H YRR (R0 B E AT X T "Automatic" 272 5)
impsens0 le-12 - .1 10K-100K Hz O B E R E
impsens| le-12 - .1 10K-100K Hz O F#) K E R E
impsens2 le-12 - .1 1K-10K Hz O FE & E R E
impsens3 le-12 - .1 100-1K Hz O FB K ERRE
impsens4 le-12 - .1 10-100 Hz O FE) LR E
impsens5 le-12 - .1 1-10 Hz O FEyI&E S E
impsens6 le-12 - .1 0.1-1 Hz O FBYKE %
impsens7 le-12 - .1 0.01-0.1 Hz O FE)KEZHE
impsens8 le-12 - .1 0.001-0.01 Hz O F-B &L % 5E
impsens9 le-12 - .1 0.0001-0.001 Hz O FB) KR
impsens10 le-12 - .1 0.00001-0.0001 Hz O FBY&EE % 5E
impft 7 =) IEREEE—F
impsf W[50 % (single frequency) HIEE— N
ibias 0-4 HsEH DN A 7 AR
cll 1 - 4096 JEWE R 1-10 Hz BE D3 A 7 )V Ea il 58
cl2 1 - 4096 JE W% 0.1-1 Hz BE DY A 7 Vi e
cl3 1 - 256 JE 3 %50.01-0.1Hz IFEDH A 7 VA HIZE
cl4 1 - 256 JE1%20.001-0.01Hz Fe DY A 7 VE & e
cl5 1-16 JE 9% %2 0.0001-0.001Hz B D 1 27 )V % il 58

IMPT OY > RENT XA =%

aw v R ING A — % il
tech impt L= A I A LFER
ei -10 - +10 PHINELL (V)
amp 0.001 - 0.25 IRIEIE (V)
freq .0001 - 100,000 I E (Hz)
si 5 - 20,000 I TV ()
st 100 - 500,000 HIE R (s)
cll 1 - 100 10 Hz LT O 6, # Y RLG A7)
qt 0 - 100,000 T 7E HT DR (s)
impautosens DO HBIRRE ("sens" I~ ¥ FOWEIFTBIHSIND)
sens le-12 - .1 JEJE (AWV) D~ = 27 VEIGRE

IMPE O REIXNTA—&

aw v R INT R— % il
tech impe L =¥ A BN EER
ei -10 - +10 PIHELL (V)
ef -10 - +10 IRFCER (V)
incre 001 - .25 HIEL (V)
amp 0.001 - 0.25 FRIENE (V)
freq .0001 - 100,000 JE B %5 (Hz)
cll 1 - 100 FEEE 10 Hz LT %6, # Y RLG A7)
qt 0 - 100,000 HERT O FF LR (5)
impautosens JEEDOHBIRRE ("sens" I~ ¥ FOWEIFTBIHSIND)
sens le-12 - .1 JEE (AV) D~ = 27 VG E
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CPOYXYRNENTA—2Z

5. 2 bO— )V A= 2 —

a<w s R INT A — % wiBH
tech cp o0 )R7T v a A M) —EFER
ic 0-0.25 HRRIL (A)
ia 0 - 0.25 IEFEIT (A)
ch -10 - +10 EEMY I v ME (V)
heht 0 - 100000 = AL REFEE R (s)
el -10 - +10 REAY) I v ME (V)
leht 0 - 100000 BN ARFHRER (s)
tc 0.05 - 100,000 Pt s TIIIRE R (s)
ta 0.05 - 100,000 P E TRl ] (5)
pn "p" or"n" B— 2 7 v TR
si 0.0025 - 32 T — 5 RAF I (s)
cl 1 - 1,000,000 7 AL
priot Iy i R
prioe BAE
CPCRON > KEINT A =%
a<w s KN INT A —% B
tech cper ya /Ry a X)) — BRI T EER
ic 0-0.25 I EGT (A)
ia 0 - 025 HACER T (A)
v le-6 - .01 BID A X X VR (Als)
ch -10 - +10 EEM) I v b (V)
el -10 - +10 R I v b (V)
si 0.0025 - 32 7 — 5 RAE I (s)

ISTEP O~ > RE&EIINT XA —4

g~ N ING A—% ]
tech istep IV FERAT v T EIR
is1 ) AT 71 DAT v T8 (A)
stl 0 - 10,000 AT v 7T 1 DAT v T (s)
is2 ) ATV T 2DAT v TEFE(A)
st2 0 - 10,000 AT T 2DATy TH (s)
is3 ) AT v T 3DAT v TEI (A)
st3 0 - 10,000 AT T 3DATy T (s)
is4 2 - 42 AT T ADAT v TE(A)
st4 0 - 10,000 AT v T 4 DAT v THH ()
is5 2 - 2 AT v T 5DAT v TEH(A)
st5 0 - 10,000 AT v T 5 DAT v T (s)
is6 2 - 2 AT v 7 6 DAT v THEI(A)
st6 0 - 10,000 AT v T 6 DAT v TIHEH (s)
is7 2 - +2 AT v T TDAT v TR (A)
st7 0 - 10,000 25 7 TDATy TR (s)
is8 2 - +2 AT v T 8DAT v T (A)
st8 0 - 10,000 AT T 8DAT v THEM (s)
is9 2 - +2 AT 7 9DAT v THE(A)
st9 0 - 10,000 AT v T 9DAT v THH (s)
is10 2 - 1 AT 710 D AT v TE (A)
st10 0 - 10,000 27 710 DA T v THEM (s)
isl1 2 - 12 AT v T 11 DAT v TEi (A)
st 0 - 10,000 A7 711 DAT v TR (s)
is12 2 - +2 AT v 712 DAT v TEI(A)
st12 0 - 10,000 2T 7 12 DAT v THEM (s)
e¢h -10 - +10 EERALY I v ME (V)
el -10 - +10 EEMY I v M (V)
si le-5 - 1 7 — & BRAL R ()
cl 1 - 10,000 AR
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PSAIY> RENT 4 — &

5%, 2 MO — )V A= 2 —

wicAVEN INT A —% i lH
tech psa RKrrvaxb)y s AN) v EryT55HT
depe -10 - +10 AT AL (V)
dept 0 - 100,000 AT RE ] (sec)
ef -10 - +10 FACERAL (V)
i 0 - 0.25 PSA Tl L 725 (A)
qt 0 - 100,000 HZEFT O IEREH] (s)
OCPT O~ REINT A —%&
a< v R INT R — % Bl
tech ocpt F—T =%y bRTF T -F A L FEER
st .1 - 500,000 HE R (s)
ch -10 - +10 EEMY I v b (V)
el -10 - +10 EBMY) I v b (V)
PSCOv> K&/NT X —%&  (900B. 920C N #)
wicAVEN INT A —% i HH
tech psc 70— 7 A% v O FEIR
ei 210 - +10 70— 75N (V)
sens le-12 - 0.001 70— TR (A/V)
ep -10 - +10 70— 77V ZEA (V)
tp 0-10 7OV Z B (s)
td 0.1 - 50 BT Y THIOIOV AT, BRIERER (s)
epon 70— 773V AFEAL on
epoff 70— 73V A AL off
e2 -10 - +10 SEEm B (V)
sens2 le-12 - 0.001 SRR AR O K FE R E (A/V)
e2on AR on
e2on SRR BB off
i2on UL FEABUENZE on
i20ff PR UENE off
ilimiton RELZERL VIR L E 70— TEIEEIL
ilimitoff %MVNwiffﬂ TEEEIEL v
imin 0 - 0.01 DBEFTLNIWVEUFIC RS L 70— 78 E
imax 0 - 0.01 COBBLANNVU LIRS E 70— TEIEEL
dist - 50,000 - + 50,000 7' — 7R EHHE (um)
incrdist 0.0001 - 100 70 — 785 B (um)
incrtime 0.002 - 0.2 WA IRE R (s)
qt 1 - 100,000 70 — 7 EER O FFIEFRR (s)
dir X,y Or Z A ¥ v VI OFR
PAC OV > R&/INT A =%  (900B. 920C D #)
v K IRTX—=% i
tech pac 70— 77 71 —F {0 IR
ei -10 - +10 7'u— 7 AL (V)
sens le-12 - 0.001 7u— TR (A/V)
ep -10 - +10 70— 77V AEL (V)
tp 0 - 10 27XV A HIR (s)
td 0.1 - 50 T Y TRIO OV AR, BIEEEH (s)
epon 70— 775V AT on
epoff 70— 778V A BN off
e2 -10 - +10 FUEFERR (V)
sens2 le-12 - 0.001 PUEFE R O R EE R E (A/V)
e2on SEFEAR on
e2off R FEAR off
i2on SR B A B 3 ) 72 on
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5. 2V O— )V A= 2 —

i20ff B EBUE T E off

iratio 1 - 400 FKHIZEE LB EO®RIIT

iratioon Jua— gL | CERIL Y

iabs 0 - 0.01 FKHNEE L7226 0FR L NV (A)

iabson 70— 7 E IR b RO BRI & (A)
maxincr 0.0001 - 1 RN L7268 0 70— 7 O KBy
withdraw 0 - 10,000 FKEEET 2170 — 705 57 LEHE (um)

surface interrogation SECM (SISECM) a7 > KE/NT X =%

(900B. 920C D #)

a<w R ING A—4 i B
tech sisecm SISECM 7% 54k
siei -10 - +10 AR EROMIIEL (V)
sief -10 - +10 AEERO R EN (V)
siseg 1 - 100 AEEmO L7 X N
siqt 0 - 50,000 FUEHFEAR D IR (s)
sens le-12 - 0.001 A E MO K E DR E
siv le-6 - 3 SUEFER D A F v HE (V/s)
siswpsi 0.001 - 0.02 HEEMORT Y > TIVEE
sipw 0.01 - 1,000 SHEEMO OV AR
sistpsi 0.0005 - 10 SHEERDO AT v T T IV
siswpstp 0 -1 SEEBOTI0) & AT v 7 (1) DER
siei2 -10 - +10 70— 7 EBOMAEN (V)
sief2 -10 - +10 70— T BMORKEL (V)
siseg2 1 - 100 Tu—TEBOLT AL M
siqt2 0 - 50,000 70 — 7 EBOE LK ()
sens2 le-12 - 0.001 70— T EBOEEDRE
siv2 le-6 - 3 70— TEBOAX ¥ VA (Vis)
siswpsi2 0.001 - 0.02 70— 7 EBOFG Y 2 TIVEE (V)
sipw2 0.01 - 1,000 70— 7 EED OV AE (s)
sistpsi2 0.0005 - 10 T0— T BBO AT v T TV (s)
siswpstp2 0 -1 Tu—T7EBOTEIO) & AT v 7 (1) OFER
sidelay 0 - 10,000 {72 [ O JEREIRE B D FRIE (s)
simanual HER O~ =2 7))V 707 M2 X5
ROWMEOFICF =T —F v FRF U I XY VHREBMIZR D T TH
siocp -10 - +10
RS
sieiincr -0.2 - +0.2 AL AR O 1 E@TL@iEE"\ (V)
siefincr 0.2 - +0.2 AALEMOREREN OB (V)
siei2iner 0.2 - +0.2 Ta—7 @I@*}J,ﬁﬂ%‘éﬁ@im“(\/)
sief2incr 0.2 - 0.2 70— T EBOEAENDEES (V)
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58, OO — )L A= 2—
SMNA-—T>H—Fy bRF>I AR

Coa~xy FaHT 5 LB T Yy Vv EHEL 3,

F =T =%y bRT VYAV VICERIEIN L WEHER & SIRERO BN T,
CHIEEELR/NT A =5 T, WEXHIGT 2R OMUREL ST E S, et ofb&Was
MBIALE - EETCHETH AN ERSTTAZENTEET,

HWER, VAT AEZF =T —F 9y NRF VY NFA TRy 7 AL ) —T >
=Xy "ART YUY VEERRLET, TOEEZFRAAALZE,. OKE I ) v 7 THE5AT
07Ky 7 AL ET,

Open Circuit Potential Measurement |

Open Circuit Potential [V]......... 1210
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58, 2 hO— )L A= 2—
512iIRffEa~> R
A<y FEMAT L EBRIRPLE VIR ER. FECHE T 213~ 27 2

L5 RMEOHEHE/IIMHL 2VEREZITVE T,
VAT AIXIRMWEYATOS Ry 7 A% FR L, iRESFGZERETCETTT,

—iRiEF AHEE
$EH ohm..... I— T
RO o I I —I

el A FHD I
A TE L)l R I
Fo 4 B fohm).. (el
[ i OBE DiRE R

T e CiRAERE]
= AEI e B @ O EEw
AT wF fRtEs i ID.DE AR E—F
E5 -0 | SN S I1 [iT] v EEE ' FZaT b
F—ri—ia—toak. [

—v—arF )l ——
I | EEem. o

ROF T2 a VIFRAENRNTA—FHETESTET,
iR fEABRGER

iRTFANKRY U&7y 7 §bE, VAT MIEHIEILE CVEEEHRBR 2TV T4,
RIIZ I THESINT T,

VAT MIUE L HEL NVICEHET H L TRAICHEL NV e BT 50, 7203 A7 A
AR S ETEER T T A M LE T, EBOFEHIEL NV ERMGERIIPFZRINE
o RMEIEPUIE R SN FAEREL VB s E T,

WK PHIEIIVE I v N—=F =D 7 4 — FNy ZIPUIHIR SN A Z L 12iEE L TL
7230,
iR f{EEER

iR B2 FIAT AHIC. TAMNTI A= % F 2y 7 LET,

T A MNBEMITZEBRMACEEFTR S RWTAMNRT Yy VT, VAT AWREBEEITH
., TAFRTF I X NVOBDICRT XY VAT 7RENL 9., SEBERIIERLY
WHB—BHOTHEHEF v /XY Y —OEWIRILE R — % IR T, 7 A MEMOHPHIL-10 V
~+10V T35,

BTy ATy TRIEZREL L3, IRIEZRE L L, SINHIBELS DT, L
N, EIEEZRKRESLTELET7 7T T7 4 —BRPTENT T 005V AT v TIRENHEE I L
T3, A7 v TIREOHPHIX 0.01 ~025V T,

B L OV EIRPT 2 IS W THIE L 72 WIRPLO B A T3, /3T X — & O#iFIL 0
~200% T3 774V MEIX 100% T3 o

F—N—=T 2= N L NWVERERRBEORLETT, RPT4 774 - Ny a2l %
TE VAT LARAREIIEN T, R vaxgyy MOHIERGT 2HIC. KTy v
WINETHEMOA —/N—2 a2 — bPENTE T, FEDOLF—N—2a— ML EL, WTEBZH
BLANVEEL ) EFTH, YATLOZERITEALE T 787 X —F OHIFHIZ 0 ~ 100%
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58, O PO — )V A= a—

TYo 774N MLV 2% TY,

iRTANKY VB ThE, VAT LMIGHREILE ZEEZRBL 9. #RITIR
HERBAE R ARy 7 21 iE SN T 7,

iR i E DFEMINZ DOV TIEZ T RO kA ZHE LT F S\, Intelligent, Automatic Compensation of
Solution Resistance. P. He, and L. R. Faulkner, Anal. Chem., 58, 517-523 (1986).

KOWMTED iR #H1E

CORY ZADF vy 7 3NET L, ROWED R MHEIZHEHTRTS . HEHEI ZE
S, IR HERBED I TO N, FRFEEA T — VBRI TV % 51E, iR fEILH
HT&FRA, 2OFFvavidaryba— L ix=a2—0WlESRGEI< Y FH5 ON, OFF T
SR
iR Hfi 18 15 I W]

F 7 ay = pEIRE N A, IR fEIXROBIEICO SN S, RISHEHA I
) 9, HAEHEIZ#EIS SN D F CHESREPLELR SR ERE"F 7Y a Y2 ERLE T,
7T a v BRI LOCREETTIARY ) v 7 LET,
iR fiifEE— I

HEJ iR i 7213~ =27 ViR M2 #EIRTE £ 9, HEYiR MHEIL iR i E R R I22E
DVTWVWET, MELZWVIEIZ AN T2 LICED Y =2 T IViR filEZERTEE T, 47
a e BEIRT L0l RERTIVEARY s ) v LET,
< = a7 VRS

Y2 T I)VIR fEZBEIRT L6, VAT LICHIESEAEIEEZ AL 3, ML X
WICHER L TR 3w Ml LNV EEOEEIRIUEF 50, T2EBRATwL58, A7
yvaAyy MIEIRL 9. RARFFERIUMEIZVE I Y N=F =D 7 1 — F/¥y ZIRHTIZ
HIR SN F 9

CONT A= IFHE) R fESERSNGE, ARITIEDH) A

DAY FIZY—NWN—FR¥ ox3H ) 4 -
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5 ., O O — )V A= a—

5.13 iR {8
KT riax )y 7 RFEETIE, EHEME LLBEM O S 2 Y 2 BALET O&ET
oS 2 BB OFINEMER L EREL TWE T, BHIEPUIZ X 5 2 BB O iR FET 255
HNHTT, TORPUITFHEREZRIMT LI LIZLDTNTITFoNT TN, L6, EE
THLEEIHVETA. TOL) RGE. BRWICHETE I3,
1. KA EEST OB E
2. ffifE & ]k 2 e TR B

KA EIITO M E

ZOWETIE, BRALFEVIZETLFMICRC BB ESMEZ 2 9. B RMEEEI Ru
X, ZEEAEC LEVTYT (K5-1)e 77974 AYE=F U A2 ZDETIVTIEIEZ
AN WDOT, TAMNKRT Y X))V (FAMNE) 377774 —BEMREILZWHEIZLE
FIUER D A RT Y I ¥ VAT v 7 (AE) Z.ZORT v VARETHIL 5 (B
H, FAME25mVAS5T AN E+25mV)s

BICIEAT Y THEINENTZM%, 54 us & RusliZBWTH 7Y 7 LET, BilfEH
BB EES 5 O T (M52 Z8) B L, T O RIIMET 2 28IV EHI T T,
AE =R, DT, RIFZOHEEILSER ENE T,

F5-1IZIBBBEHEOIFIZ LI 20 o007 I — VOBIHIEORK R R L T4, BEHK
3200 4 s D REVEAE, IEFHICES—FLET. LAL, BEEA 100us LF T, 72
FIIKREL RN T, 8o T HEYIR ME L. REEIEIIME 2, FFERDV NS W E X121
B E T A CORERIHERGEY) ICWVLRVERISEDEWM BT L ENDIZLLEARDL

nE9, 2 5-1. BB ORI X 5 MEHPT &
Rw Q IERCHEER/ us" HERVQ RullliEDiEE (%)
50.3 38 29 -42
100.4 94 92 8.4
150 146 145 3.3
200 198 198 -1.0
250 250 249 0.4
300 302 301 +0.3
347 350 349 +0.6
401 406 404 +0.7
452 360 449 0.7

a: P. He, L.R. Faulkner, Anal. Chem. 58 (1986) 523

b: 10 u F OF =% i
i
e‘wm
Re Ru Cdl /
A(E%\/A\J/\(%>\¢/\N/AL4P45>W b
R
X 5-1. #PrEBICHH$ 4 RC 1%

|
| | |
0 54 72 t/ s

X 5-2. BHCIEE O i B B xE
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58, 2y a— )b A= a—

{8 & MERLE MR

FEIZRT > a Ry VORI T4 T T4 =N 7\ 2koTThabiET, LAL.
EA100% £ ) 7% D /INE S TOHBPALEIC LD EVIMEIRILZZERHD T, £
NI, RYT 4774 — 2Ny 738 L 72 REERPLO—EH A& %2 BRI L Tw
XFET,
BB, 80% FT5% 02, 80% A5 90% FT2% D00, ZDH 1% DO2OWIL E3.
M DO ZEMEIIIEMET LT A M LE T, fEOREIZL—F—DPERTEES (F7+ )V
Ml =100% &3 %),

HEWRBETIE. T AN EZBATS0mV A7y 7HHIMENTE T XN=Z2F 1 VIIRF >
A NAT Y TRHAMNTAEROT— 5 28052 Ik THIEEINT T, FLT.ZOR—
AL MEEATy TT=8 0 EL. ERERMEE LE T,

EEZML TV, RMOERICEITRBEABRERZ, ) v F o 7R E2RL (K
53ZM), EEIL T3, BiREN) VXV SOREIIF —N—va— e LTERT LR THE
fIbLETo A== 22— NI/ (R
N4 7)) BiE TRy EBKE ]
il Gmk) EoERTERL, -t
YIMTERLET, BB, A== 22—
b= IHR/ANEK) x100 T o AHFE
F—N—Ya— ML —F—DEHRTE
F9 (F7 4NV ME=10% T9),

b LEEAF — N = 2 — MEDRKHFR

LT 51, MigdRyeonEd, oL
FAEL D REL, MiBORET H L)L /\/\
ICEZEL T ARWR S, BELZE S /
Ll B e vy —BBOBIZ L, \j \/ U v
T =% HALET, £ L CHiED
VR L NWIZET B, A== 2 —
MEDHEZ 5NEET (L LINDHEZ S [ 5-3. iR WEIZ L 2 v ¥y Zih
HIX, EBRTHEIMERZDLTNIZZO
EHrLEAPLET) 7AMEkiT 7,

FEL NNV EHERT 1 OO HFEIEF —N—2 2= M-tk T - V%W TIETT, 40%
T ClLEHE ., #&TT,

max
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S5E . I MO— )b X =Za2—
514 74 )2 —5FEIAX K

COAXY FIXBEBMNMEBERTANY —ZHETH-OIHHL T,

BTV XNWVTANY IR T Y WVEIEZ 74 V5 —3 57202 4L, 1K Bessel
O—/SAT7 4NV —TF, b I 2V MRGEZRYELS72DIHEHTE 9, IEHIERERME
TG T RN T AL —TIIEHT L2 L TY,

Fy /N =13 —/NARC 7 A NVY — %I T B72DIZI/ET Y /N—F —DT 4 — )Ny
ZIPUCERSNE T ROICERER 1 A2 E7,

TA VAT —=TVDORINI, YT FINVT AN =P S, 2K Bessel H—/SA 7 4 V¥ —T
5

TANVE —IZHEFRD ) A X2 BEIRT 5 DIZHER T,

VAT AET AN —ERTA T U Ry 7 AERFIRL, TA NG —I8F A —F ZFETE
9,
45— ER rE
HE o b IbA— ) VEERT I A— 0 28 LTk A - s

[Fome L JCTIEE vl |

ER: ER AL |
;Autn:rmatic 1.-'5-.utn:urnatic

Mone
160K Hz
16K Hz
1600 Hz
160 Hz
16 Hz
156 Hz

ROF T a xTANY —I8T A=Y EZHRETETT,
TANY =D&, 8T A=FIZOWTFEL L RITUE, BEIEREZ EIRL TFS W,

RFE v LT 4 ILE —

CORY 7 RAFEBRBORT Iy VT4 VT —FZETFRLET,
EIR

KTy x VT 4Ny =Ty A 7R EIRL 3, 2T Bessel 74 V¥ —T9,
CDTANEY —DREIIERDY 4T, EBOY A LAATr—VIKFLET. HEjZERL
TET I ANDIREICRDET COT4NVY =3Bz EETA2-0EHL T4 v E—
7y RMEDE A, BETLE#ITL-OICERER S E Ty PLET, V=T — A4 — 7K
w&/xbv—m%ﬁ\%&%ﬁ%%%%@$7//er4~ WL E 9,
EZ#T 1 IVE—

CORYy 7 RANFEBOER-BEI N—F =T A VI —RETFRRLT T,

#IR
VEI Y N—=F—T 4 VE =7y b4 7EEEE#ERL 9, ZHULER-EE WE) I 2 /3—
Yy — LR EDETRC 7AINVEY —TFs 7ANY —DRFBIIHEDY 4 LA — )b L EERD
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58, a P a— )b A= a—

FATIMAELE T, HENZSEIRT AL, 7740 FEEICR D 5,

HDHHy N TGRSR ABIRENTLADOFT VEEDOKEAT — VOBAE YE TV /N—
H—DT 4 — RNy 7RSI, RCOMAEDLEILBIR L7 v M 7 B Rk
TEEHA UMM v M 7 EWEEZ SR £ 92V RIEER T — IV Z2HH T 5 20,
F 72 SAUIMSIZE T v b A TS R EIRT A5, SIREA T -V EHHT A LEEE E
Fo EATF—VEERT LI EICLVER#EL T v M 7 RERERETE T T,
STFINT 1L Z—

CORY 7 AIEBOY T F VT A NVY —REEZFRLTT,

BEEETIN

STFNTANY =Ty M TR ERL £ 9. 2HUE K Bessel 7 4 VY — T, 7 A
WE—DRFERXFEBRDOIA T, FALAT—VIHKITF LT T, HEIZEINLITE, 740
MEEICRD T9,

oA Y Ry —IN—Ky B Hh) T4

Rl =
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58, 2y ha— )b A= a—
515 J/JLa~v > K

Coavy NiE o=, i, BRI L F 3 BEE. KR TR, BT,
BEALF YISV Y — R ETETET,
VATFAFELVIY A=W A TO SRy P AFFERL, BV ay ha— LV ERETET

ERS

LB PR %]
3 S M ol R THPRASTE

* Active Highi " Active Law =
B |
BfEFi81% /
Stir Time (zec) ... 10
BHE
BIERTNSMDER D ... i

B i ~EEETT -
Furge Time fzect ... [240 v BEhETEN

RS LT, " On o Off
# a [ 4%*5

lv BlIEDROEREE

BPBSCel O AR
v CBIGERDI S =3
ECItEﬂtiEﬂ [T F— 0 aﬁﬂ:ﬂ@ B0 -,7 ﬁﬂ#[‘j%}*t.llﬁ'_a
Time (zech. 10 ﬂﬁFaE]FsE]ﬁE(E)(sec)... 1‘] I POERdE — ) TekEe
Cell On 1FHR ) [ BIERAM Cell On
. v EETEFIERE LR

KOF T avidkvary ha— LrieEcxEd,
B¥S/>na> bA—ILLANIL

B4 varybo— w7 rVvidgRorssh—5Td, BASHIIEa Yy tu— L7
FNEMFEHLTCWET, $72, PARFIIKY 7P Va2 AL CwET, k> bo— L
NWVEEIRT L7207V F Ry 7))y 7 LET,
AURIEH

AR 2 A ) TE E . 23T XA —FHFIE 1 ~ 32,767 TT. #HKRY V2L TS L
BB SN E T,
AR/ —

BN =V AN TEE T /8T A= FHIPHIEL 1 ~ 32,767 TI o /N—=T RS VZMLZ
T ERB S VBB I N FE T

HIE )L ON
YVRT VT X )V (-10 ~ +10 DFEFH ), LIV ON ¥ 1 A (1 ~ 32,767 DHEFH) = ATJL T35

LIVONKRY V2L ITT L. FEOEMOEEDORT VY IVTEMEFLESETT

7K §RE T £7EL
CIUIKITF AR L, BRINT A7200FM %+ 7 3 T3 HIL 72\ (1 ~ 1,000

O ), WHDOZ A L4 7=V (05~100Z AN LET, BRI T v P2 Ry v 2L ET
&L BRIERGL £
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58, O O— )V A= a—

BITE DRE D18

COHEHZ T =y 7 LETEMEFOREIEIITAE T, COHBIZIY PE— )V AZa2—0D
HERT I~ > K25 ON, OFF T& ¥ 3,
BIEDEDIN—

COHHZF 2y 7 LI EHMEFONRN=I2MT2F 9, COHHIZTY PE— )b A= a2 —
OWERIN T~ > F25 ON, OFF TX F 7,
BITERTD SMDE 7@ T

INT A= DF7 5V MEIZ 1 TS 8 Y AT A13EIEKEHE T EM (SMDE) 28 H & h
LI, BIERICH LW BT A 72D/ /v 7 2 MARETE T 2077 5 )V &
AEETEE T, NTA—FHPFIL0~20TYo HHETIZO0ICHESNTWEEE . ROEIE
(AEETOME IR SN2 T RUE2MEH SN E 9, SMDE Oia. v 51 —I125E8dMT
HL. BEMARSKELZEDRH) 9, FE NI 1EULESERNTY,

COFTvaviiaritu— Az a—OHlEREIY Y FTEETXE T,
TEEF v /N 2 —

vy —ERESHEBROMIZIZ 01 FEENF Y XV ¥ =S NThET, Fr8
VY —ER T a Ry NERELLETHE, WOV ATARBESE T T, TIUIE
HEMO_EREX v /350 5 P ADRKREVE, 2F 1), NV I EBXGHRE /213K E 7% iR #ESL
O, FIZERTT,

COLEIF YNV S —DFT 7+ )V NIABRETT. 74X v O—2%7) v 7§45
ZlIZEY, HEREEREHATIZITE T,
4 BB

RTrryvaAyy e 4By PLEd, 4BMIBEHRZ ) v 7', a5 75— JL—,
TR OFEMIRITIZ X D BAE T 2 RANT A 72011 L 3, Bkt o2 ~03 Q T3,
AT 250 mA DHFA. 50 ~ 75 mV OFETFITHE L E T, Ny 71 =Dk A ¥ =5 > Al
EIIHHTEEEA 4B BEHAVE T L, MO ETEHTE, KA E-F¥ R
HEXIT) ZENTET T,

MRIZKRE A Y E—=F 2 210 QUL ) A, 4 EMITE 7L ET,
AlEH L ON

774V b TIE, WIEOB IV ONIZR D 9, HlEHR, LIVOFFIZARN 3., COHB%
Fryv 7 LETE, FEENBD 9. LIV ONK, R#EYIC vV 2 F 723N T 254,
BWICA A—V%52F 9, RICSHEEMRE DY v ¥ —BBEEH L THF S, BUNTHA.
TER BB A &AL E T
BIEREELMICES

Ihx Ty 7 LTBEETL, WER HEMIIED 9, bR, BIZETO
HEDREIZR ) T, MEFEVONETFT 2y 7 LTWALEEOAE®RIEDH Y T3,

DAY NIZY—IVN—FKY T, :
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58, 2y ha— )b A= a—
516 ATy T T2 3>aAx R

WHHE R 2 S E T 57200 a< Y F T, 2oa~y FIZEMLE ( F 720394 ) 7202
O HBIZHEHTZ 3,

T ZIIERIL. FRENFTH A

VAT LA T YT Ty ardATa Ry s ARFIRL, ATy THRUERETE,
A7y T Iy rryaryarb—%—%GLET,

x|
A ... @ TR
FEDE)..... E el |
Az wd|EQWME [0 e
A7 T HETE) o1 —I:BJE EH;
AFvTEmEMRA [0 ——— |
A7 7 B2 E) for

AF T BT A E El

[T Hilbss 28 £=F

ROF T a EZATy TRy, i, €7 A M2 RETAHAZENTEET,

INTA—4 i) NE
FGGREELL (V) -10 ~ +10 [ LEGE A
HIH (s) 0 ~ 100,000 Bl 7 . oD 1] i)
AT THEN (V) -10 ~ +10 E— AT v B
A7 v TR 1 (Sec) 0.0001 ~ 100,000 BAT Y TORH
AT TEM2 V) -10 ~ +10 AT v TEA
AT T 2 (Sec) 0.0001 ~ 100,000 S AT v T O
AT TR A 1 ~ 2,000,000 AT TR T AN, A T UD 8T A b
HNVIN) Ay bE—F Fryv s ERERT=v s 2;7757\7‘7]‘if:‘iﬁ)bﬂ/X5"7]\‘?3* "
5

SN

xE
1. BN, AT v TEM 1. ATy TERM2DKRT ¥ v )VERIZ 131V T T,
2. BAIREAC AR X 0.001 sec LN A, BIMAEMITEHR SN E T,
3. A7y SWEAT Y TEML, AT v TEM2, ATy TE ML, ATy TEM2... O#ERETT,
MTRT Iy V3T BT A b OYE, ATy T 1EMELR), BT 22 NOEA,
ATy TEM2ELY)TT,
W

WERY VEWLETE, AT v T T7007arylarb—F—28HEFET, A7—F X
Ry 7 AIAT Y T8 BOVDAT Y 7, K2R LGB0 FRLET FILTy v aRy »
AL ETE, CORBETF Y LV TEE T, T F IR, FREINFHA
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58, 2 O — )V A= 2—
517 gL~ > K

HET AR BB WS 272003~ Y FTF, JIUIEMEE T 7130 RHICE
BT, BILBRIIAT I F 23R ORI S ) $4,
FRENZHZERmORLELY 4 7a 7Ry 7 ATY,

BIE AT OETLIE A

I AR aIEs oK |
~%— A7 el |
|EEI0 .. [0 N AT |
BRIME ... I
~BI Az el
FE (). P
BSRAG) (5 [o
~BZ A7
B () O [o
BFfE (m) (=) ..o I':' [T Eleptimde @

3AT Y TOFMTTO I ATEE T, ROFT TV a VIFHILEARETEE T, ¢

AIALIR(E A PRI RE

APALERIAT I F 72 1 3F LR ORI E L E . SOKRYy 7 A% RF = v 7127 5 & ATl
ATy Tl 9,
RF 2o vl

INT X —FHHIE-10 ~ 10V T,
A

INT A —FHFHIZ 0~ 6,400 TT o FFEDAT v 7ORMLEEMS YO ORE, TOAT v
T AL F9, BRIZREIX 1 msec L TOA. Hoay bu—VIZIEETZVR S LT
Ao
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58, 2y ha— )b A= a—

518[@&xTF « XAV EMI~< > R

A5 4 A7 BROBEEE Y RET A0 Y R T, WAWA LA — A ThlifiE%
ON, OFF T& %7,

TR R T 1 A 7 BRAIH S A T 7Ky 7 AT,

[ol#z .4 5 £ 3l W

(O] &z 2 BECS ) (rpmiL.. ]351:n:u| QK.

v §7 B fEl o T B ET D) e ]
[T B EES s ) e T H)

| AlESnOER)
[ ERoOEd)

WROF T g VIZNEETF 0 A7 ERfHYRETCXE S,
EERRE (rpm)

ZDINT A — &i@ﬁ%417%ﬁ@LF% XETE E 9, MEEEEHFPH L 0~ 10,000 rpm
T9o BEOFMIINTF T vy Z7HDH D 0~ 10,000rpm L0~ 10V IZFHLB L 9,
o EER

COERF v LETE, AN E YT E— FTCONEFERIELFT, COHEBHIZa Y
P =V A=2—DWlERE I~ K% ON, OFF L 9,

E#IEREREITh OO [AER

COEF vy 7 LETE, FHEFMTPEEZELEST, COHEHBIZZY Pa—IbA=2—0Dil
EIRIL I~ K% ON, OFF L ¥,

BIE F D [BElEx

COEF vz LETE, HIEREELET, SOHEBIZIY PO )L A =2 —DHl5EIR
a2~ > F% ON, OFF L £,
BIE DR O AR

COHEEF vy LETE, WEOHRBELET, ZOHEHITI Y FO— IV A= 2—DHl%E
Ria~<> K% ON., OFF L £,
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5%, A hO— )b X Za2—
519 ZMOftha> kO—JLav > K

COavy NIEwHEI7 7 Y L EHEROHESANEREZ ON, OFF 2> fu— )V L Ed,
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QCM: Quartz Crystal Microbalance
K AR B - KA
SCV: Staircase Voltammetry

BEBLARIV S A M) —

SHACSV: Second Harmonic AC Stripping Voltammetry (Second Harmonic Phase Selective AC Stripping Voltammetry)
BRI A Yy X TRV Y A MY — (B EBEAAHEI SR A M) v ¥ TRy
AN =Tl

SSF: Sweep-Step Functions
AN =T =ATyTT7rrvar
STEP: Multi-Potential Steps
YNF-RTFVTXNVAT YT
SWV: Square Wave Voltammetry
IR Y & N —
TAFEL: Tafel Plot
=7z ) 7ay b
TPA: Triple Pulse Amperometry

MY TSN AT R X Y —
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(EECS

A-2. EXUELFE T )L 400C ERKBIRE) FHERTTAITE

Model 400B Time-Resolved Electrochemical Quartz Crystal Microbalance

AR IRED T KAE (QCM) IFE K = ERE T oo g~ A 70tk o —0—FfTd, il LT,
FEATE V%2 7.995 MHz OARSIRE) % 9 23546 (LtoZE@EAA) . 1| Hz O1IEZ LI REFR 0.196 cm® D75
WA &7z 1.34ng OFEHIHHE L 9.

QCM & 2 OELALF L DA EDLE (EQCM) TS ISR L 72&Bomit, R ~x—7 1 VAahoAf+ %
BB OBIH, N A - L WEWEOWE I FZOWIEIIIA S FHINTWE T, EQCM OFEETIE
TEFEMIC BT 28, B, B, FEBETHL T 2000 ARG, s RERILT/ YT X — & OWlE X[
FEIZATWE T ROXR=V O~ 1R THIEREEZHHT2 &, FFEIEEZITZE T, ET IV 400C ¥ — XD
ETOEFNVTIIEEEBNVEE B A7)y 7 RKVy 2 ) —lEHO=MEMIE) OISH. B oG
wE, BBy vy =3V artifoRT Yy axyy MRS vy —FFBE L TITWE 3,

ETIV400C ¥ ) — RIIKRSEIRENT-. BB Y > 5 —, BT Y ¥ VETRESR. BERESSHEET —
DIAREE, KT axyy e, WX ZAZ v b (BETIVA40C DA) HRERENT T, QCM &ERT
YaARY v b HWNI A Y N EREESE T, EQCM OWFIEDSEHAZ, AN ) T3 BIREEEEE % & &,
ETNA400C ) — RFEHHETHEITZ ETo QCM DEWEBE T ITEESHBE R, OFE I NET. 20T
7= 7R QCMEF DY ¥ 7)) Y ZIZLE R 2 RWIZEHA L. QCM B 75 2 S BE L £ 3, HEETHEIE
»EHLEI L. 1 Hz O QCM FfREEIX 1 B oH > 7)) v ZEESLEL, 0.1 Hz D5 fEEEIX 10 oy » 7y v 7
RS ZE T AE— FId 171000 HALTQCM 55 %2 L ) BV e CHlE T A 2 L 2 WREICL £ 9. AF v
DS 1 Vs ORI, QCM T — F IFftdk S 3

EQCM W23 2D VT 7 B EEnTwEd (R—Y, M-1Z2H), 205 137 mm T, EE
35mm CF o FEBIIBREME N EMEZEET L7200V D52TT, 22T US—=THDO 2mm ORA2 D
HYFET, BEHOETBERTOLVKRT 4 T FHITHALTHTT, RU4RZHEHL,. VKT 1+ DT
B FREICEE L E 3o KBEBTIEZEVET 4 OTH, BFOMICEZ TS, Y-V EiEo 42001
LoTEESIEZ2200) 7B L ET, KGREFOEREIT 13.7mm T3, £EHROEEIL 5.1 mm TY,

aw

RrvaX&y b O—/S2AE5 74 V8 — HEj L ~ = 2 7 IVissE
NN A v b (ET IV 440C) CV & LSV A ¥ x V&% 0.000001 ~ 2,000 V/s
o i ] -10 ~ 10V| A F ¥ OB L5 0.1 mV @ 100 V/s
5 BT R <2 u s|CA & CC /%)L A 0.0001 ~ 1,000 sec
o EE * 12V|CA &£ CC AT v T 320
3- 7203 4- ERALE DPV & NPV /%)L AUiE 0.0001 ~ 10 sec
B i i [ 250 mA|SWV k%L 1 ~ 100 kHz
SIEBANA Y E=F VR 1 x 10" Q|ACV JE# % 1 ~ 10 kHz
JRPE A — )V 1 X 107 ~0.1A/V, 34 L v J|SHACV JE#% 1 ~ 5kHz
AJINA T AR <50 pA|HEVEMEIRE 21

B 7 53 f R < 1 pA|RDE [ml#z il ) 0~ 10V (430A LI I)
CV OALEA I 100 4 V|ENL & i Truazih
CAVEE e s 1 MHz| & )V il AN | N
7 — & BlA A 16 bit @ 200 kHz|7— ¥ & 128 K ~ 4096 K DFEIR
JE R e <0.1 Hz|¥ ¥ — V51 31 (W) X 28(D) X 12(H) cm
QCM sE v 7Y v 7 500 Hz|ZEfE KR v 7 A 6.6 (W) X 12(D) X 3.9 (H) cm
iR Ffif& HE), ~=a2 7))V |&HE 6.8 kg

223



(RS

E7IL400C V) —ZXDT 7=y 7

HERE 400C | 410C | 420C | 4
A7)y 7ERVY VAN —(CV) o @
JZFAA—TE)VEY A1) — (LSV) ¢ [ ®
REBIEAR IV &~ A B 1Y — (SCV) *
¥ —7x )70 v b (TAFEL)
70 )7 O AN — (CA)
yua/Z—ui}k1)—(CC)
W57 SV ARV Y A h ) — (DPV) ™
) =WV AKRIV Y ¥ A R — (NPV) ™
Wy ) —< VIS )VARLVE v A 1) — (DPNV)™
I ARNZ 2 X B — (SWV) ©
LAV Y A k1) — (ACV) **
52 BRI Y A h 1) — (SHACV) #*°
7 o0 X MY — It fifR J-t)
W7 SV A7 »~_a X k1) — (DPA)
57 N5/ S VAT 2 E A k1) — (DDPA)
) TNV AT T X k1) — (TPA)
7 —u X b —|2 & HER[SH (BE) [ o
N FaF A5 Iy 7ERANVSY Y A MY — (HMV
AL =T -ATv T T 773~ (SSF)
~)WVF -R7 % )VAT v 7 (STEP
ya/)EF7 v a i b — (CP)
BT v VLA 0 )RT7 v a X M) — CPCR)
RFryaAb)yr ANy ¥EY 75 (PSA)
F — 7" [ E& B — R (OCPT)
KRB T KA (QCM)
HIWINI AH >y b
RDE #llf#l (0 ~ 10V 1))
INNN—TVarsCNyial—F—
PREN—VayCVyIal—%—
IR fifE
# HETLR—-I0 I 71y 27— FiIfr2Ed,
&BETLAMN) v FE— FIITAET,
$: FIAHSBEIR T — 7 I 3HEFMHTE E 5,

(@)
IS
@)

0000 00000000

o ooo0o0000000000OCOCOCOGOOGOOOOOOGOGOOS

K AIRE) 113 7.995 MHz DN 2 A L IHIZ @2 2558 LTH ) 5o &2 7488 L 72/KIRE) 113 M BAHE & e L
TEHEmE LTHALE T, €ORETHIITHESH LTINS v,

- 1. EQCM O# AL TH

By — EQCM Analyzer

I | |

HIVAAS,

Qv Ea—%—
i% Ti TRBYF,

OV JE I

RO

__IJ:.—
W
8
&




(E S

A-3. ETIV600E 2 U —ZXDTI =y

77=v?%7 | 600E | 602E

604E

606E | 608E

610E

620E | 630E

650E | 660E

Cv [ ]

LSV & o

scv *&

TAFEL

CA

CC

DPV *&

NPV #&

DNPV *&

SWyv ¢

ACV #&8

SHACV *&*

i-t

DPA

DDPA

TPA

IPAD

BE o o

HMV

SSF

STEP

IMP

IMP-t

IMP-E

CP

CPCR

ISTEP

ECN

PSA

OCPT o o

# RKR—90757 14 —F—NEETED
&AMV TE—REEFTTE S,
$: AN 7 — & FI HI W] B

BENTA—=ZDIALAFI v TIL2TY

INTA—4& E 7L 6xxE TIT=v7
BAL (V) 10 ~ +10
BT (A) 0 ~ +0.25
&L (A/V) 1 X107~ 0.1
A% v Y REE (V/s) | 0.000001 ~ 20,000 CV, LSV
7))V AW (sec) 0.0001 ~ 1000 CA, CA
7V A NG (sec) 0.001 ~ 10 DPV, NPV
2 7)) U 7E (sec) 0.0001 ~ 10 DPV, NPV
JE 0% 55 (Hz) 1 ~ 100,000 SWV
JE 0% 5 (Hz) 1 ~ 10,000 ACV
JE 0% 55 (Hz) 1 ~ 5,000 SHACV
JE 03 (Hz) 0.0001 ~ 100,000 IMP
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(E S

A-4. ETIVTO0E ) —ZXNA RT3 A2y NDTTZy 7

TI=v7

700E | 702E | 704E

706E | 708E

710E

720E | 730E

m

m

Ccv

LSV &

Scv *&

TAFEL

CA

CC

0o eoer
o000 o0

DPV *&

NPV *&

DNPV #&

SWyv ¢

ACV &

SHACV "#*

i-t

0000 000000002

DPA

DDPA

TPA

IPAD

BE

HMV

SSF

STEP

IMP

IMP-t

IMP-E

CP

CPCR

ISTEP

PSA

ECN

OCPT

0000000000 000OC0OCOCOCOGOOOGOOGOGOGOOOOO:

# RK—90rI53 74 —F—NE2EFTTEL
&AM TE— REEFTES,

$: PLAHEIR T — & FIH Ul g

TaTIVFx Y ANVHESFHTE2 77 =y 7%
CV,LSV,SCV,CA,DPV,NPV,DNPV,SWV,i-t T3,

BIENTXA—=2DIAFIv 7LD

INT A —4 EF IV TxxE T7=v7
B (V) 10 ~ +10
I (A) 0 ~ *0.25 (1Ch only)
T (A) 0 ~ *0.125 (Dual Ch only)
&I (A/V) 1 X 10"~ 0.1 (Both Ch)
A VR (V/s) | 0.000001 ~ 20,000 CV,LSV
7%)V A1 (sec) 0.0001 ~ 1000 CA, CA
79V A1E (sec) 0.001 ~ 10 DPV, NPV
T VT (sec) 0.0001 ~ 10 DPV, NPV
JE 5 (Hz) 1 ~ 100,000 SWV
Ji 0% % (Hz) 1 ~ 10,000 ACV
JE L (Hz) 1 ~ 5,000 SHACV
JE 5 (Hz) 0.0001 ~ 100,000 IMP
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A-5. E7I)L8B00C ) —XDT 7=y 7

TI=v7 810C/812C | 820C/822C | 830C/832C | 840C/842C | 850C/852C
YAy TRILE AR — o o [ o
)T —X4=THKRIVZ AR — o [ J [ L)
BEEOR AR Z L X M) — - R
Z2—7 )70y b - -
g/ 7 NROX M) — - -
g0/ 7—0X K — - -
D INIVZRILZ A R — -
J —=IVINIVZRILZ A ) — - [ J
BER AL R A K1) — -
7oNaAXx M) — o -
ARG A N — - -
E= N e P N - R
A ISV AT RO X k) — [ J -
LTIWHBINIVZAToxOX R — [ ) -
N TIVINJVZ T RO% K1) — [ J -
FED/NILZA T oNxOX ) —18H - -
NIV ETPE—7—OX K1) — - [ ]
N ROFAFIyJEVaL—D g - -
Rroarxb)y X))y ELTHH - -
gO/R7Fa X b)) — - - -
JO/ R oarhN)—|ErR77 - - -
Open Circuit Potential-Time o o [
Sweep-Step-function - - -
Multi-potential step - - -
Multi-current-step - - o
ETLFE /1 JBIE - - -
CV>Ial—2 32 (BEERRERR ) o o -
CVyIal—v3> - - o
# R=IUrI774—FE—F2FETTES
& ANy EYTE—REETTE D,

BENTA=ZDIAFI v T2

INTG A —2Z Lo TI=Zv 7T
B (V) -10 ~ +10
BT (A) 0 ~ = 0.010
B (A/V) 1 X 10"~ 0.001
A F X VR (V/s) 0.000001 ~ 500 CV, LSV
2%V Al (sec) 0. 001 - 1,000 CA, CA
2%V A (sec) 0.001 ~ 10 DPV, NPV
H 27 2 TR (sec) 0.00005 ~ 100 i-t
JE 0% (Hz) 1 ~ 10000 SWV

ETIV8xxC 1 ¥ ¥ 7V (8x0C) T 721x T 2 7V (8x2C) F v ¥ A NVELRALEL Y v v 7, B, K A X 24-bit A/D 3 28—
§—o WART a2 A% v Ma®DTRRDE IZEHTE 5
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5%
A-6. EFIL 920D EERETILFIEWEE

1989 4EIZHAS & N7 BRI KL F MR (SECM) (X ST DAL 1 2 AL 7 B iR CRl%i 3 %
TPODFEBETT, Vo TNVERELFELE AF v & L TRUNMNESHCEEZ 2 UL % B{RL L £ 9, SECM 133
HOALEIE O FUSEEDEEZXIT) 72OIIHH L £9. £ < O SECM ORI
MEZEr oSG SN TwE T, ICHASE L L QIR ENZ. MEONZE. WA momEIcHw S5 h
TBY EIHEDPILES > TWETSECME WY v 7V b SEBEFESEORIE D MG SN TwE T,
E7I)V 920C SECM I ZT7 FH A KFED 7V — T EHFERHZE L £ L7z,

EFN R0C EFMELALFHEMEEEI 777 arVa b —F— NRFUYa ATy b, &
fRAGEE T — Z L, =R~ A 70K Y aF—obBlInTnid,

1. A.J. Bard, F.-R. F. Fan, J. Kwak, and O. Lev, Anal. Chem. 61, 132 (1989); U.S. Patent No. 5,202,004 (April 13, 1993).

2. A.J. Bard, F.-R. Fan, M. V. Mirkin, in Electroanalytical Chemistry, A. J . Bard, Ed., Marcel Dekker, New York, 1994, Vol. 18, pp
243-373.

7L 920D 1t
HEBE E2 0 HEBE =20
X,Y,Y f 155 4 nm DU 74y KXV 7 b
YA ORI at—  [XY.ZBEEE 5.0 cm TYNAAN)—ERT Y a A M) —
Closed Loop Piezo (920C) |1.6 nm T 85u m DFLH i —EDES L —EBRE—F
TH—TRF XNV +10V 20t VT IVE A LR & AR EE SR
g A + 10V T NWE A LTTa—T Y v FIVERFER
. AL =12V I ve.X 70 b
NART YR Zy b= — ~ %\}IL -
GRS 107 ~ 10" A/V EivsY 7 b
i R * 250 mA it vs.Z 7y b
ADC fER 20 bit/1 kHz, 24 bit/10 Hz FE R FE I g
ERTO—T 7T =y s 5 £
7o —75EA MR, 7a — 7 H R W s T
— i —
SECM A * — 3/, Surface Patterned Conditioning [EAR D 451
TI=27 CV, LSV, SCV, Tafel, CA, CC, DPV, NPV, DNPV, SWV, L S
ACV, SHACYV, i-t, DPA, DDPA, TPA, BE, HMV, SSF, STEP, R
IMP, IMPT, IMPE, CP, CPCR, ISTEP, PSA, ECN, OCPT
SECM 1 X —% JO-JEEh—T
e - 0 U
Dl a) Tl winlm|| el kil | sl ] pi] s ' . el
§ all : %
g \
e X
S g \k
£.278e-9 Eou \
() -"
5.416e-9 204 \\ L
g s g \
E 455409 - B S RS TR~ S A e’ 7 P PRas RN
E 3.692e-9 /-’ Distance fum
3 <80

2838 |

1.967e-9
i

et prusa i el
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(EECS

A-7. Model 1000C ¥ IV F RT3 XXy b

Mode 10xxC ¥ ) — AT L7 bu s I VEHIGHE Y A > B X ET/8y a2 THlES 2 85
fLARESRETH Y . S EENE - JCHMEEZ AT AMERETY. K7 vaxyy peT7 >
73aryVzAb—F=FBFyvFrFL, TyREX M)y 7, CVIllEELX 8 F ¥ ¥ 1)V THE
& Ed. BIFIMECTEE - F2#EIRL, NI A= 2 AT 5L, HEIRIZIE % B
GLET. B—F ¥ Y FVOAMMBE#AIZ: 10 V. 207 F % > FIVOMMEEF#E7I =
10 VT, HEBMREEHIL+ 10mA TT o KF v ~ A )VIiL ON/OFF HilfHl, AL, BEEEZ M7 L
TRETEE T, FFT ¥ VANV T—=F3HA4ICFER, BEREZEFLITRE T,

TFI=yY 1000C 1010C 1020C 1030C
CV O O O O
LSV O O O O
CA - - - O
cC - - - O
DPV - - O O
NPV - - O O
SWV - - O O
i-t O O - O
DPA - O - O
TPA - O - O
SSF - - O O
STEP - - - O
OCPT O O O O

OldtEde 3+ 7> areihid

BRI & 45
INT A —# E7FJL1000C > U —X
RT3 v )VEIH 10V
B Uit 66 * 10 mA
JRFE 1 X 10” ~ 0.001 A/V
ANA Y E=F VA 1 X 107Q
BRI 78 53 <1pA
KB HEEE 500 Hz
WA 7)) v HE He 1000
T=% T T 16 bit@1 MHz max
ADC 77 f#HE @10Hz 24bit
AF ¥ Y HE (Visec) CV 10° ~ 5000
7¥)V Alig CA, CC 0.1 ~ 1000 sec
73V A g DPV, NPV 0.001 ~ 10 sec
JEWEH SWV 1 ~ 100 Hz
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%

A-8. ETIVL100C Y ) —ANT—=FKRF>2>2aXZy M HIVIN X5y b

ETIV1100C ¥ ) —XiI Ny 7 —, BE, BRSW. #EEFOL ) ZRELERELEL T2 HEICHE
LE L7, BHEPILE 20A T I TIA TV ABED £25VH D T3, WEROMBIET Y ¥ VEIREE AR,
F=FH T T YAT A, BRETDT 4 VY —, iR GEWERE, RT3 aAF v b, NI ATy b (F
7V 1140C) T9 o BV OFIEHFELFIL = 10 V T A% ¥ X7 LHHUTE TV 600E & E 7 )V 680C & DALAE
bR EF, ETIIVI100C ¥ —AET 2787 T, ET WV 600E V) — XORERNZ AT Y12 22 T3
B D 10pA TTOFHMGWHETY o CVIZL D AF ¥ Y HED 5000 Visee FTOREETAF ¥ TE T,

i

RroiaZxay b CV & LSV A% % ¥ 3T 0.000001 ~ 5000 V/s
HNWINI AF v b (ET IV 1140C) A% ¥ OB NS 0.1 mV
AR -10 ~ 10 V|CA & CC 7 %)V Alig 0.001 ~ 1,000 sec
S5 B R <2 us|CAECCART VT 320
)R + 25 V|DPV & NPV /%)L Al 0.001 ~ 10 sec
3- 7013 4- B E SWV JE £ 1 ~ 100 kHz
B A + 2 A|HEEMER Y 01t

ZHEBBAIA YV E=F VA 1 X 102 Qa— S2EFT 1 V5 — HEj L~ =27 VEkE
J&PEA o — v 1 X 107~ 0.1A/V. 10 L ¥ | &)Vl VAT ANEE | 1 < NIV 4
ATINA T At < 100 pA|iR fifi & HEj, v~=a27
B E o ae <1pA|FT—%DES 128K ~ 4096 K
AL 10 MHz|~}42: 31 (W) X 28(D) X 12(H) cm
T — 7 HA & 16 bit @ 1 MHz|H & 6.8 Kg

EFIVL1100C ) —XINT—KR72 3 X2y hDOIERE

U=
FA )y 7 R)VEY X 1) — (CV)
V=T AA—=TR)VE VA1) — (LSV)*
BB AR N 5 A b 1) — (SCV) ™
% —7 x )V 7’0y b (TAFEL)
s0 )7 AR RN — (CA)
ryua/ s —=uXk—(CC)
W7 SV AR E & F1) — (DPV) ™
J =< WINVAR)EY v A 1) — (NPV) ™
Wy, —< NSV AR E X h1) — (DPNV)™
WAV Y X hY — (SWV) &
7 o0 X b — 1t AR (1-t)
LAV A+ 1) — (ACV)
BB ALY A R — (SHACV)
W5/ SV AT A A 1) — (DPA)
57 WSV AT T A b 1) — (DDPA)
N1 T OV AT T X N 1) — (TPA)
77— X M) — |2k 5 EL5H (BE)
AA =T -AFTv T T 773 (SSF)
<)WVF - RF VL ¥ )VAT v 7 (STEP)
ya /) RF7 v a kb — (CP)
BT v 7Nk AHra )Ry a A MY — (CPCR)
RrrvaAb)yZ AN v ¥ Y758 (PSA)
d =7 % =%y bRT VT ¥ )V (OCPT)
CV v % 2 L — % — (Limited version)
CV ¥ 3 2 L — % — (Full version) o

1100C
[ J
[ J

1110C
[ J
[ ]

1120C
[ ]
[ ]

1130C | 1140C
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it
A-9. ET IV 1200B > ) —XEFILZETF 5414 ¥ —

EFIL1200B V) —XERUELZETFSA4 ¥ — 13/ Ny 7 ) —ERENC. B %
BIETICMATHEBTZE S RT3 X422y FTT, BERBTETE— K#%FEIR
L. INGAXA—2%EANT3E. BEWNICATEZRBLE T,

ESRERT 3 X%y MERE

I pA L NILDE A HEITE H R RE
Ml UL rToBR(EAEICRE
ECTHEHAITE 2 /87 ME%ET
USB #x#it = ] INTA—5 E7I1200B ¥ —X
EFV 12008 | FF oo v VR + 24V
) = XEFo ) EE *75V
OHH A4 XN G | *2mA
VR — TR JE 1 X 10"~ 0.001 A/V
YaA¥ v b AHA Y E—F A 1 x10"%Q
T9. HHDN T/ INE R4 R 100 u V
OV 13 E R WART -5 E 128,000
r— 7V F. USB 7 — 7 Vit 03d ) £, B IR <5pA
ADC 73 f# %2 @10Hz 16 bit
A ¥ v v (Visec) CV 10°~ 10
7SIV A AT v 7 CA, CC 1~320
7%)V Z1iE DPV, NPV 0.001 ~ 10 sec
JE R SWV 1 ~ 5,000 Hz
RFrvaxsy b YTV
K& 22(W) X 11(D) X 2.5(H) cm

BRALEAET 7= v

TI=ZvY 1200B1202B | 1205B/1206B | 1210B/1212B | 1220B/1222B | 1230B/1232B | 1240B/1242B
FA 7)oy 7 RVE AN — O @) O
VT —AAL—=TRNVE /X ) — O O O
FEECE AR Y A N1 — - -
707 yNREARN) — @) -
ZE )y =mR p= O
BT ISV ARV S AR — - -
J = WINNVAFRIVEY A 1) — - -
W) —< ISV ARIVEY A R — - -
HERPE RN Y A N1 — - -
RANEY A K1) — - -
BRIy A M) — - - - -
T RO AN — - O - O
WA 7SIVAT a A ) — - - - -
T W7V AT A X 1) — - f
AL =T - AT T Ty rar - -
RNVF -RTFUVTVXNVAT YT - -
MY TWIS)VAT XA X 1) —
F—T o —Fy FRT I ¥
CV ¥ % 2 L — % — (Limited version)
CV ¥ % 2 L — % — (Full version) - - - - O

- 1O]0]0]0] OO

OO

O]+ |0]0|0|O] + |O|O

ellelex

OO

OO
OlOf+
OO
O|O

Of+ [O]O]O]O|O[O|O]0]0|O[O|O|O]|0|O[O|O|O




i &%
A-10. EFIL 200B) QAT L RT T — X &2 —

ETINV200B) EIAT ¥ RT T =AY — (PAFC) * HHWE T &, BYE a7 v T OMAEGRE 75121
ETEXET, ETIV200IEET IV 600/A.700/A ) — AOWEZZFIHTE 3 F72.200B & 600B/C/D.
700B/C/D/E & 800B ICFIH T F4, NAKF >3 A% v b 700/A/B/C/D/E & 800B 15— F v » &)L
DAREMERD T3,

a7 o RT7 T =AY — %y A0, HEOEBRLT LT 7IZLET, a7y X7 T —A5 — %K
D /XA VD Electrodes I 47 ¥ — 28l L £ 370 FEEDOEM/ YA )LD Cell Control T 47 ¥ — |2 ¥
a7 U NRTT—=AY =D DB2S T =T NVEHWTHRLET, BHEEA ICLTFS W,

DB-25 247 ¥ —3BEAMIE L. 94 v 2Hl#IL T (8RO —7 )0V, #Fma SR TF 3w ),
DB-25 247 ¥ =R ENTWARWEE, Ea7 v X7 7 =27 =& HAARTIZLCTh, MERTZ
¥4, ZOYE, 77 77— —JIERENTY,

THAN=TZATH)Ye. YVAY Y FOBMIIH B AT A= D% 5 —12h A feeim L 4,

a7 o7 7T—=A7 =% L, BEATZ—VE1x10°A/VUTICLETE, Ea7 77—
A= ZHEHTEEIC R T3, S0 E, HHTEETA, Ea7 77— —IZHBIC
A4 v FERYNVEZ ET,

a7 v R_RTT =AY —3F =Tz, ZNVIBERGH. AV E=F A0 L) ABKEZ RS
77 =y 7 TREHTEEFEA, INOLDOT 7 =y 7 ClIEHRENTLELEIDH ) TEA. LEL, 7
O/R7Fy>aXb)—, Ry a X )92 A M) ToMOL )BTV ATy T
Zw 7 Tld, ¥a7 o7 T—AF =34 L TBWTTF S,

EFN600 ) —A1E 1 X 10  ~UUTFTOKEICTEIT VR T—AF =B ) 9,

A12. EFIV684 X ILFTL Y —a<v R

ETI 684 %IV F T L 7 —I1FE T )L 400/A/B/C. 600A/B/C/D/E, 700A/B/C/D/E. 800B/C.
900B/C. 1100A/B/C ¥V — A& —fEICHHTE T3, vV F T o7 —2HwT—#HDFH %
797200 aA<x Y R T, WELRN—FT 2T —IZEFET V68 YIVFTLIH—TF, ETI
684 DFMF ¥ ¥ 2 IVIE 8 TTo F ¥ ¥ AIVEUIL 8 DREEL. x16,24, x32- - - &%, &K
64 F ¥ Y ANVETHELTVWET,

IVFTLIF—D 1B BY ) Dr —7VIE AR (R, oA, B, 7wy —E)
PORRENTVET, frk6d LIV T TERTEX, HEERI2YTZ 3,

TIVFTL Y —lZii2on0~xvrsaavw sy KaH) 4,

12l " mchi#tt HF ¥ U ANVEEHETETET,
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T5ZEI2ED) mehn” THEOF Y A VEAFy 7L THELE T,
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A-13. E7JL680C 7> RT7 T —RXZ—

ETIV68OC T v XT T =AY —%fliHTHE, B2 A T THETE T, ETIV680C 1 LH%4F
ET IV 600E ICHEHMEZFF> T E 9,

TYRT T =AY =% T AR EEOBEBR A 7IZLET ETN680D4- Y din T A7 5 —
% E7 )V 600E DI /S A IV D electrodes T4 7 ¥ — 128 LEF T, MEEOL)LI Y Fa— )L K-+
3 3-ft DB-25 7 — 7V (BT 680 E s — 7)) TEH L FT. ET I 6xxE & E T )L 680 %
BEOBEFREZ L L E T, —MHMWICETIV6xXxE ZEI2A Y IZLTHHETIV680C &4 Y I2T 5 DItk
WMTY, BEEA 7127 5546, MOIEERTIT-> TS,
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WICHERSITET (B EVW) - FEE2 Y a— PS8 FET ). 4 BERERIIERDPLENE VA
HHTTo X757 =%, VL =%, BBEEKOEIZHALEEET (02~03F—2HW),

TURT T =AY =R ENLGE, S—=D, v r, HEEOX LI Y - U EFIEIAREIC R
DE5,

T YR T =AY = HMEBERIEICDAEETT. 10 pAFTOREROMETE T T, AF vV #
JEAY50 mV/is LEDOR:, 74 VWK A A2 T 2720127 7 777 =P EIZR D T,

T YRT T =AY —OFEBICEITET IV 6oxxE HE L DD LKL 2 ) T3, BBlEDOSE. 7
N7 T=AY =% P YEES 2T IR ) T A

N= R L7 ISR E 725, T Y RT T =AY — AR SN A VIREET, N—FYZ70F Z b
AT TLZE WV, BT 6xXxD BT A MDD o Th S, T YT 7 — A% — %3kt L CHMERITT
TYRTT—=AY =% T AMLTLES W, CVEMATS L, B KOEE 8- 2 ERZ RS
ZENRTEFET,

A-14. ETIV 682 & | MFRET X T 5 —

ETIV 682 (XEILBE)., 7 I AVt — FWH ., B 2 SO /I IEEZE T,
W/ WEFRERFZE 38 2 ROBRER, 2 KON 7 ¥ —BHREFHLE S, WEL-KFyvaxsyy
MIZHFOZ>OZBEBOENEZL I ba— VL Ed, —H. ZODHh Y v ¥ —EMEBEHET S
BREAWELT T, EFIV6RM/WHREA V7 —T 2 —ATF¥ 7% —IEET IV 700A (ZHEMEHSDH )
T3, COMMITZ—H—I12L > TIIELEHBORNERTY . AL OBERIAEFEIHEHTE F 925
HWIN) ZAZy by WNARTF I aAyy MERRZF > TWI A,

E 7V 400A/B/C. 600A/B/C/D/E. 700B/C/D/E. 800B/C. 900B/C. 1100A/B/C ¥) — A% 5N 4 &
WY AT 2IEETIVER W/ R A V7 — T 2 — AT T =%l L7 &b B /i il g
PITZ2ET,
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A-14.CVEBRE 7741 —

QFEL A TOEBHEEVZLETDOTIRZERELS BEVEDETE L,

A520% No R U g
002013  |PTE H& M OD:6mm, ID:1.6mm
002420  [PTE H&FEM OD:10mm, ID:5.0mm
002422 |PTE H1 4 %R OD:6mm, ID:3.0mm
002012 |GCE 77 v ¥ — 71— K VBl OD:6mm, ID:3.0mm
002411 GCE 7" v ¥ — 71 — R V& OD:6mm, ID:1.0mm
002417 |GCE 77 v ¥ — 7 — K v EW OD:10mm, ID:5.0mm
002014 |AUE 4t OD:6mm, ID:1.6mm
002418 |AUE & OD:10mm, ID:5.0mm
002421 |AUE & OD:6mm, ID:3.0mm
002011 AGE R &R OD:6mm, ID:1.6mm
002416  |AGE §R 7 M OD:10mm, ID:5.0mm
002419  |AGE R &M OD:6mm, ID:3.0mm
002408  |[PFCE 3 7 — K » &fii OD:6mm, ID:3.0mm
002409 [PFCE 1 /1 — K » i OD:6mm, ID:1.0mm
002016  [NIE = v 7 L&A OD:6mm, ID:5.0mm
002017  |CUE $i & OD:6mm, ID:1.6mm
002018  |FEE #kFE M OD:6mm, ID:5.0mm
002252 Pyrolytic Graphite 751 (Basal Plane) OD:6mm, ID:3.0mm
002253 Pyrolytic Graphite it (Edge Plane) OD:6mm, ID:3.0mm
002210 |CPE 71— KR v _— 2 & OD:6mm, ID:3.0mm
002223 [MCPE ~ A 7 0y — K ~_— A & OD:3mm, ID:1.6mm
002007 |MCE /B — K> 7 7 £ )N — i OD:4mm, ID:7 u m
002002  |MCE /NG — K> 7 7 4 )N—FE ik OD:4mm, ID:33 u m
002005  |MPTE f/NH &M OD:4mm, ID:10 x4 m
002015  |MPTE /N1 & f OD:4mm, ID:15 u m
002003  [MPTE /N 4 AR OD:4mm, ID:25 u m
002009  |MPTE f/NE & 7B M6 OD:4mm, ID:100 1 m
002006  [MAUE /N4 T4 OD:4mm, ID:10 4 m
002004 |MAUE /&M OD:4mm, ID:25 u m
002271  |[MCUE {8/ )N 80 AR OD:4mm, ID:25 u m
002272 |[MWE fslvh% > 7 A7 > Bl OD:4mm, ID:10 4 m
002273  [MNIE = v 7 )V &1 OD:4mm, ID:100 4 m
002313  |SPTE 4 & OD:3mm, ID:1.6mm
002314  [SAUE & &M OD:3mm, ID:1.6mm
002319  [SPDE /¥T ¥ =7 X\ ik OD:3mm, ID:1.6mm
002412  [SGCE 7" v ¥ — 71 — R v & OD:3mm, ID:1.0mm
002250 |H& A v ¥ 2B 80mesh, 25 X 35mm
002251 G Xy T 2 ER 100mesh, 25 X 35mm

*PFCE(Plastic Formed Carbon B ) 1% =22 814% (#k ) & MOZATBUE NEESEBA G IIZEHT & O EFFFZEIC L W S/ 0T,
EHOBRIE, R OFEHIEE BiA S v EHEBRITER, BEICTERLTHESZHOH DT,
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W7y 2@ g SE20E8 (F)
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3. FAT7urs Ry s AEMICHE, OO JHE MY F—llE" I2F v 72 ANTE T, (KA21-5 ZOREDE @D
FrEREEI RO M) M= 0B DKy 7 AT “Before” ZHEIRNL T, @DOHOWUERS ¥ 244 & 3 CICRRRIREELC
A AR N ) T E T R T 7R S FRREE], v TSR Y £9.
@T “After’ %ERNT L LOOMUERSY > M L2 HEHEIC 1. TRE SN IR 2858 L Th S HRIREICAD .
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LFIRENE T,
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EFERENT, HEDY A< =R G DAY v P27, BRTHROIAFT AT Y v Mo L HIRETHEL BRI 7,

£ ALESCHTGOD TR RS0 — - Dintitfed] =1 9}%{5 A R
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[High Level] J7:Ud & D £ 325, Low Level & WiDf575/%% — 2127 ) £ 9. Thcld SEC2000 % Trigger Low Level 753 Cifi]
2 HEEBNCHBEL 7
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HA aV ¥ acquisition command
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20EH)IN=F7 7O TILE5W T L L7,
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B £ O TT S0,
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2. BRULZET F I 14 ¥ — & DiEh
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A-17-3. 25 pin @ Cell Control ¥ - D 5 H., Pin O 7 % %
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b W o e L
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