Howmarminee 3aganue 6 (10 6aanoB)

HN3mepeHre KOHIIEHTPAIIUU HOCUTEAEH 3apsana U UX OABUKHOCTH II0 METOLY
Xoana (puc. 1, cxema caeBa).

JAsT TIOAOKHUTEABHOTO MAarHHTHOTO IIOAd B+ mpoBoodT cHadasa HU3MEPEHUd
oAag mpaMmoro Toka (+I). Hampumep, Ica Oad TOAy4YEHHI XOAAOBCKOM pPa3HOCTH
noteHIuaroB Upp+. He MeHad moadpHOCTH MarHuta (B+) mpoBoagaT U3MepeHud OAs
IIPOTHBOIIOAOZKHOIO HAIIPpaBAEHHd TOKa MEXAY TEMH K€ KOHTaKTaMHu -Iac [Oad
olpeneA€HUus IoAOXKHUTeAbHOTO Upp+. To e 1moBTOpseTcd mOas TOKOB Ips
(ycranaBauBaeTcs Uac+) U -Igp (u3mepsiercda Uca+).

3aTeM MEHHIOT IIOAGPHOCTH MArHUTHOTO IIOAS (BBITACKHBAIOT IIOCTOSHHBIHN
MarHuT M3 YCTAHOBKM H BBOAAT €ro C [APYyrod CTOPOHBI). AHAAOTHYHO
yCTaHaABAHWBAIOT 3HA4YE€HUd pas3HocTedr mnoteHIuasoB Usp-, Upsp., Uac- u Uca- . Ha
pHUC. 2 3HaYEeHUs HANPSKEHUU, ITOAYIEHHBbIE METOIOM XO0AAA C MATHUTHBIM IIOAEM
obBemeHbI KpaCHBIM KBaIPaTOM.

U: = Usp- — Upp+ Uz = Upp+ — UpB-
Us = Uact —Uac- Uz = Uca-— Uca+

Ecau cymma JC U; + Uz + Us + Us IOAOKUTEABHA, TO U3MEPAEMBIN o0pasely
p-THUIIA, €CAW OTpHUIlaTeAbHA — n-THoa. [Ipu pacyerax He cAeayeT 3a0bIBaTh
IPOU3BOAUTL MOEUCTBUE HAA €AUHUIAMU UM IIOMHUTH, YTO KOHIIEHTpAaIlUud

HOCHUTeAeH 3apsia BbIpasKaeTcs B CM3:
8IB

N =

Pucynok 1 — Cxembl nu3aMmepeHus: 1o X0AAYy (C MArHUTHBIM IIOAEM, CA€Ba) U 110 Ban
nep Iay (63 MarHUTHOTO MI0OAd, CIIpaBa)

[Ipu 3TOoM HampsizKeHHe Xoara OyaerT:

U, +U,+Uz+U,
H= 3

OmnpeneaeHue yOeAbBHOIO COIPOTUBAEHUS 110 MeToay Ban nep [lay

BBITIOAHLIOT IO 8 3HAYEHUAM HAaIIPSKEeHHs Ha KOHTaKTax B 00Xom II0
IIEPUMETPY IIOIIAapHO MEXKAy ABYMd KOHTAKTaMH IIPOIIyCKad TOK, a MEXAy AByMHA
APYTHMHU u3Mepdd Halnpda:xxeHue (puc. 1 copasa). [Ipu 3ToM moay4aroT 3HAYEHUH
HampsxkeHu Mmexay KoHTakTaMu Uap, Uag, Usc, Usc, Ucp, Ucp, Upa, Upa. Ha puc.
2 oHHM o0OBeneHbI CHHHM I[IBETOM. J3HAYE€HHE YIAECABPHOT'O COIPOTHBACHUL
PacCYUTHIBAIOT IIOCAEIOBATEABHO IIPUMEHSS (POPMYABI:



_ 7df (Usp —U_pp + Upc — U_pc)
a 41 % [n(2)

_ mdf (Uep — Upc + Upa — Ugp)
b 41 x In(2)

_R.+R,
P=""

B oTux ypaBHeHHIX f — 9TO Ta e IoIpaBodyHad (QYHKINS, 3aBUCANAd OT
COOTHOIIIEHUS COIIPOTHUBAEHUH.

Teneps BBI MOXKeTe paccuuTathb p, N ¥ u 3agaHHOro obpasia.

3amanue

1. IlpoBeoguTe HU3MEPEHUSA BOABT-aMIIEPHBIX XAapPaKTEPHUCTHK KOHTAKTOB K
TEeCTHUPyeMOMy oOpa3siyy. YoeauTech, YTO BCe KOHTAKThI OMUYecKue (puc. 3).
2. [lo pUCYHKY 2 ONpPEAEAUTE BXOAHBbIE IIapaMeETpPbl XOAAOBCKUX H3MEPEHUM
CBoero Marepuasa. BossMmMuTe O0OTTyZa 3HA4YeHUs ToKa [, MarHUTHOM
UHAYKIUU B, ToAmmHBI 06pasia D (B 3eA€eHOM HNpPSIMOYTOABHUKE) U TAaBHOE!
— IIPAaBUABHO IIOACTaBbTE 3HAYEHUS HAIPIXKEHUN B COOTBETCTBYIOIINX
OKHaxX MporpamMMbl B (POPMYABI TEOPETHYECKOH YHYaACTU OMNUHCAHUA K ITOU

pabore.
H MER =
r INPUT VALUE — MEASUREMENT DATA
DATE USER NAME] B i e - -,
m m m m -| m
[ 10-09-2014 [ EcopiaEcopial
[ 0247 [ 0230 0010 0126 [ 0013
SAMPLE MAWE COMPORT  TEMP
| Cahs g covE [ =0 K [ 0.148 [ 0127 0108 0.040 [ 002
1=[ oo 2 ma DELAY= [ 0100 [S] D [miv] DA [miv] BOD ] MBO [mv] -MED [m¥]
[ 0250 [ 0244 -0.133 0.014 R
D= 7100 [urn] B= 0560 [T]
[ 0.148 [ 0.140 0.024 -0.102 [ 0028
Measurement Number =| 1000 [Times ]
- RESULF
Bulk concentration = -6.986E+18 [fem® ] Sheet Concentration = -4 9B0E+15 [Jem?]
Mohility = 1.448E+3 [cm2 I Ys] Conductivity = 1621E+3 [1/em]
Resistivity = 6.169E-4 [qem] Average Hall Coefficient = -8.935E-1 [ om’s C]
3
A-C Cross Hall Coefficient = -8.932E-1 [cmaf C] B-D Cross Hall Coefficient = -8 .038E-1 e fC]
Magneto-Resistance = T33E-2 [&] Ratio of Vertical / Horizontal = 9.345E-1

OPERATING CESCRIPTICN PROGRESS [%]
The calculation is completed. | GoTo I’V CURVE |
CDM.TEST‘ MEASURE‘ STOP CLEAR ‘ CcALCUL ‘ LOAD ‘ SAVE ‘ PRINT ‘ CLOSE ‘ HELP ‘

Pucynok 2 — OKHO niporpaMMsbl OAS pacdeToB 3a1a49n



e —
DATE LISER MAME SAMPLE MAME COM PORT TEMP COMNT. REF[%] DELAY TIME
10-08-2014 EcopiaEropial [ Gass I coma [3o0k =] 3 1ooD [ o100
INPUT CURRENT mNTaL [ -1.000000 3 mA FNaL | 1000000 3 ma STEP| - 10
ab — da— ab — da—
1.23E-2- 8.84E+0-
1.00E-2 5.0nE -
7 e // o —t A E—
" s
- 500E-3 £
: 2.50E-3 47 [ 7 S S ¥
u / w o0E T
a B.BTE-19 z =
2 = | g,
3 -280E3- = w 500
& -500E-3 et @
- W 4.00E
-750E-3 — =
3.00E
-1.00E-2 i
-1.24E-2-, ! 1.79E+0-] - 3 \
-1.0E-3 -500.0E-6 0.0E+D S00.0E-8 1.0E-3 -1.0E-3 -500.0E-6 0.0E+0 S00.0E-8 1.0E-3
CURRENT [A41] CURRENT[ & |
-V CURVE | DATA VIEW | I-R CURVE ‘
OPERATING DESCRIPTION PROGRESS [%]
measurementis completed | Go To HALL
COM.TEST ‘ MEASURE | STOP | CLEAR | REDRAW ‘ LOAD | SAVE PRINT | CLOSE | HELP |

Pucynok 3 — BAX KOHTakKTOB K IA€HKe GaAs

»1

f=oc ECOPIA

ﬁ"%‘ Sy
e WA T Oy

B SPCB-01

A KaKIoro CTyAeHTa IIpeasaraeTcd IPOBECTH COOCTBEHHBIM pacdeT ero
UHAVWBUAYaAbHOTO 3amaHus. Pruc. 2 neaaet 2KaHeas.

B pesyabraTe pacyeTOB BBl [OAXKHBI IIOAYYHUTH 3HAYEHUS KOHIIEHTPAIIUU
Hocuteaett (bulk concentration), ux mnoaBuxkHOcTH (mobility) u ymeabrHOTrO
compoTuBAeHUS obOpasmna (resistivity) kak B OKHe Bamlefi oporpaMMbl

). TouHOCTBH
COBIIQZIEHUS — OO TPETHEro 3HaKa IocAe 3ardTol. [IpaBHABHO TakKe MOAXKEH OBITH
OIIpEIEA€H THUII IIPOBOAUMOCTH obOpasna.

Baumanue! Ecau y Bac He moAay4aroTcda TaKWe 3HAYEHMHd, KaK B OKHE Balllei
IporpaMMbl, HE IPUCHIAAWTE MHE pelleHHe Ha IIpoBepKy! MOKHO mpucaaTh C
BOIIPOCOM — BOT XOJ] MOET'O PEIIEHUs], YTO 5 JeAal0 He TaK?



HALL EFFECT MEASUREMENT SYSTEM

~ INPUT VALUE
DATE USER HAVE
[ 05182014 [ Ecopia
SAMPLE NAME COMPORT  TEMF

Al

[ Zno  comz [T K

j=| 20000 3 us DELAY = | 0100  [S]

D= 1.000 [um] B= 0560 [T]
Measurement Murmber = 1000 [Times]

— MEASUREMENT DATA

AB [rv] BC [mv] AC [mv] MAC [rmiv] “MAC [mv]
[ -az3g -35.146 30624 [ 27517 73 669
EEE 35534 -30.443 [ 318624 -29.484

CD [mv] DA [rriv] BD [miv] MBD ] -MBD [mv]
[ -as33 -34.803 30284 [ 29218 30995
[ azss 36113 -31.169 [ -29918 -32.237

- RESULT

XKan (CuO)

Bulk concentration = IW [ em? ]
Mobiity=[" 3295E+2  [em?/ Vs]
Resistivity = W [&cm]
A-C Cross Hall Coefficient = IW [cmaf C]
Magneto-Resistance = IW [Q]

Sheet Concentration = 5552E+13 [/cm 2 ]
Conductivity = 2931E+1 [1/cem]
Average Hall Coefficient = 1.124E+1 [cmaf C]

3
B-D Cross Hall Coefficient = 9. 142E+0 [em fC]
Ratio of Vertical / Horizontal = 1.249E-1

HALL EFFECT MEASUREMENT SYSTEM

~ INPUT VALUE — MEASUREMENT DATA
DATE {ISER MM
. BB [mv] BC [mv] AC [mV] MAC [my] MAC [mv]
| os-27-2014 | -Ecapial
| 750799 -268.812 -468.297 [ 467083 [ 474970
SAMPLE MAME COMPORT  TEMP
| Cuo Jeoome [77 W | 742648 278.164 447.822 ] | 472518
1= 10000 3 na DELav=| 0100 [S] 0 [mv] D, [mi] B [m] MED ] WED ]
| 730534 -238.557 -454p98 | -483B03 [ 485747
D= 1.000 [urn] B=| 03560 [T]
745611 313,452 477643 485838 488.352
Measurement Mumber = 1000 [Times] I I I
- RESULT
Builk concentration=| 3120E+14 [Icm3 ] Sheet Concentration:l 3128E+10 [Icm2]
hiobility = 9.381E+0 [cm2 Ivs] Conductivity = 4.703E-4 [1rgzcm]
Resistivity = 2126E+3 [2em] Average Hall Coefiicient= 1.995E+4 [cmSIC]
3
A-C Cross Hall Coefficient = 3.841E+4 [cmgiC] B-D Cross Hall Coefiicient = 1.487E+3 [em iG]
Magneto-Resistance = 1.004E+5 [2] Ratio ofVenicaIIHorizontaI:I 3T01EA1




Epnoc (Si)

..... o e = X
HALL EFFECT MEASUREMENT SYSTEM

- INPUT VALUE — MEASUREMENT DATA
DATE i
BB [m] BIC [m] A [mi] WA ] WA ]
| 03122014 | lporous
| eszzir [ 0081 | 190577 | 80540 | 34805
SAMPLE MAME COhl PORT TEMP
| 5i Joowz [ 77 K | -tos1s [ -0.0e7 | -tossiso | -feo@ss | 9904
|=| 0.50 =Ty DEL&Y = | 0100 [5] CD [mv] O[] B [m] MED [m] MED [m¥]
| 125030 | 208238 | 2481790 | 1073790 | 1097470
p-[ osoo  wml  B=[ 0880  [T]
B06.351 149.998 269578 491 266 413.241
Measurement Number = 1000 [Times] I I I I I

- RESULT
Blulk concentration = IW [icm® ] Sheet Concentration = IW [fem? ]
Mohility = 1.208E+3 [cm2 Is] Conductivity = 2110E-5 [1iGem]
Resistivity = 4. T39E+4 [Sem] Average Hall Coefficient= 5. 7IE+T [cm3I C]
£ Cross Hall Coefficient = 6.922E+7 [cm3:C1 B-D Cross Hall Coefiicient= 4. 540E+7 [cm3IC]

Magneto-Resistance = 1.345E+89 [2] Ratio of Yertical f Horizantal :I -1.047E+5

Aauniep (Cu20)

HALL EFFECT MEASUREMENT SYSTEM

- INPUT VALUE — MEASUREMENT DATA
DATE LISER NAME!
: A [m] B [m] A ] A [mi] A [m]
| 04082018 f [Ecopia
| 278329 | 102737 | 28215 | 16607 | 23541
SAMPLE MAME COob PORT TERP
[ cuzo7min Jooms [ s K | 186.014 | 110079 | -293.015 | 9904 | 21703
|=| 010 = DELAY=| 0100 [8] D [mv] D, [m] BD [m] MED [m+] MED [m]
| -o6.898 | -11.263 | 22708 | 19923 | 18918
D= 0148 [um] B=| 0560 [T]
_ 101.120 326.979 -6.919 -7.565 -9.629
Measurement MNumber = 100 [Times] I I I I I
- RESULT

Bulk concentration=| G.406E+14 [Icm3 1 SheetConcentration:l 9.481E+9 [Icm2]
hohility = | 0.084E+1 [em? § s ] Conductivity = 1.014E-2 [Taem]

3
Resistivity = 9.858E+1 [Srem] Average Hall Coefficient= 9.T44E+3 [cm FC]

3
&-C Crozs Hall Coefficient = 1.8709E+4 [cmgf C] B-D Crass Hall Coefiicient = £.935E+2 [em TC]

Magneto-Resistance = 7.845E+5 [2] Ratio of Yertical  Horizontal :I 7.749E-1

OPERATING DESCRIPTION PROGRESS [%]
The calculation is completed. | GoTo IIV CURVE |

COM.TEST ‘ MEASURE STOP CLEAR CALCUL LOAD SAVE ‘ PRINT ‘ CLOSE HELP ‘




[MToamman (CdTe — Tearnypuna KagMus)

HALL EFFECT MEASUREMENT SYSTEM

~ INPUT VALUE — MEASUREMENT DATA
DATE LIZER N
. AB [m] BC [m¥] AC [mi] MAC [m] MAC [m¥]
| oe-18-2015 | Ecopia
| -0.059 -0.055 | 0080 | 007 | o062
SAMPLE NAME COMPORT  TEMP
[ caTeta oo [0 K | -nos7 -0.054 | -o0s0 | -0.0ss | -oo0sg
I =| 1.00 2 na DELav=| o010 (3] D [m¥] DA [m] BD [m] MED [m] -MED [m]
| 0075 -0.068 | 00865 | -0.083 | 0085
p=| 1.000 [urm] B=| 0880  [T]
) -0.073 -0.067 -0.065 -0.063 -0.064
Measurement Mumber = 1000 [Times] I I I I I
- RESULT
Bulk concerrtration=| -4 510E+16 [chm3 ] SheetConcentration:l -4 510E+12 [Icmzl
hohbility = I 4 420E+2 [cm2 Is] Conductivity = F193E+0 [1igtem]
3
Resistivity = I 3131E-1 [Sem] Average Hall Coefﬁcient:l -1.384E+2 [em iC]
3 3
&7 Cross Hall Coefficient = | 2076E+2 [em ] B-D Cross Hall Coefficient= -4.845E+2 [em TC]
Magneto-Resistance = 4.807E+3 [2] Ratio of Vertical  Harizontal :I 2.355E1
OFERATING DESCRIFTION PROGRESS [%]
The calculation is completed. I GoTo IV CURVE
Azamart (GaAs:Sn,Te)
~ INPUT VALUE — MEASUREMENT DATA
DATE USER MAME
A5 ] BC [m] AC [mY] MAC [mv] MAC [miv]
| oe-18-2015 | Ecopia
| o070 | -n.oeg R | -noe7 | -n.oe
SAMPLE NAME COM PORT
[ GasEnTe) ooz [a0 K | -n.oe1 | -n.oe0 | -0.oes | -n.oe3 | -0.oes
I = | 2000 3 ua DELav=[ o100 [S) D [m¥] DA, [m¥] BD [m] MED [m] -MED [m]
| o072 | -0z | -0.0es | -n.oss | -0.0es
D=| 7.100 [urm] B=| 0560 [T]
) -0.066 -0.063 -0.066 -0.068 -0.064
Measurement Number = 1000 [Times ] I I I I I
- RESULT
Builk concentration=| -4 552E+18 [Icm3 ] SheetConcentration:l -3.232EH15 [Icmzl
Mobility = 2.029E+3 [emt £ Vs] Conductivity = 1.480E+3 [1i2cm]
Resistivity = B.75TE-4 [Sem] Average Hall Coefiicient= -1.371E+0 [cmgiC]
3
A-C Cross Hall Coefficient = I -1.413E+0 [cmSI c] B-D Cross Hall Coefficient= -1.329E+0 [em IC]
Magneto-Resistance = 1.081E1 [2] Ratio ofVenicaIIHorizontaI:I 89.944E1
OPERATING DESCRIPTION PROGRESS [%]
I [ T T P D P P 1 GoTo IV CURVE




