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EAR T 35 = OO OO TR 17
7.4 Sequence Zi 5 M TR .......cooveeieieeceee e 19
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1. BH
LAY RS (LU R fEIFR PPMS-16T) bR ETAR, 14 Hoal (E 6. VS afd H o

2. Vi
AIRFEIE T B 255 Y & R4 PPMS-16T I .

3. R
3.1 7R A IR AR R e, AEHEAT RSN B DIANERE, RIS W15 il iE L
WL EHAR A

3.2 AP A TRAFFRIG ERERI LSS, REFR R VAT SI 55 18 N BAE 5
3.3 LI HA AN ORERIE N REEAEN, I AR AT ERAE

4. KRR EZEEENE

4.1 588 N Gt N S 5 A 08 I A S 2 A EANE I, DR B 2 e B AR KR
WA G i 2 A kIR HT /R UR R T s gse N BN T i B 4 5 5 Sl AR e Ar
B, SRR B i A b AT OR N R HE N SR

4.2 SEE N AN AT, MRENAT SRR R, AT R mEREE

4.3 R TT T B EAGE, AR I ST A ES AR AE R A R I S Bl s AL E
W SEI S W B SR = s R T AR Al AN A AR

4.4 NANSCIAE . BRI ESAEE, AR BT BOE A RESTE A

4.5 AXASAE P RERAEfTBE R L R AR, IR AR B TR, A E H R
fE.

4.6 JURGEST S = AT TR bRl RO I 1 8 B SR ST 4 2 R
P, UIZ)E ke e, g, PR BHL. FHL BAT RS SRR AN BRI
BECAE HIRLL ). T TR, AR R A

4.7 FENRIR S50 = 5 MAZ B AR, BRIBOREdh 2 oh, NARFFAE Tl GREERLZD o
LAk ANEAE SIS = ANEGES), DL XT SeisiE il Tt

4.8 PREBFEEMIIET. Bbs. @A KSR, EENR. R RS
T oRAbEE, ZRIERERETT, ZAREa . BOH. Mk EFAE R IR AR T .

4.9 Scy s N RFFRERS, ASERCE SIS OO IR AR R IR s AR Sl R R
SR A S IRE NSRRI R N s 1 SR =
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4.10 AL i P i A3 A i P A A 1, L S M R A AURAHAR 5 ST AE

401 EH SIS MR AT 5 HOR RV, AR B R RRHR S AT .

4.12 PRAFpulia DB, MR T HMEATREM B Mm%, RRIEFERN LA T &, 2
1E 2 T A i 5 SRR I 2R

4.13 ARIRSER , #5 RBUE AR vy, R R T2 A e, 257 B 1 S R 17 B
NE,

414 G {F GRS =R AR . N80T, MAEEH USB #5 DIEdE: A
A NEIAMNREEE A BB SR R, TR B GE s EERL B
R ] Ao

4.15 BERIRA S RN M B, 7 HE . IR TESE, TR TE, BikER
RN S 25 1) A AR N A 2 W 7 2 4 B AR R A fa B it 22 A SR B F KR AR IR
iRl S 56 = I 18 S JE By X OB L AR i i, T SRIe N BN TR B A HL 5 R Sk AR IE
(VAR

5. KRR ERZEEMNE
5.1 LREYIEN B RS A
AN M ZE AR it 15 2 FEASC 88 a0 %o K R 38 1 46 S AT IR B T i A B R N
G, FPRCAM . BREILER R, AR A BTE 2 BRSO AR
S FH MU SE WS S s AR ORISR P9 A8 FH I RIS, T ) Ak 2278
LRENIE I R R GAE 7 R N Tk
1) Y AR HER IR, BRI, BRI 7% B - dE & R S OFHIRE, B
ARG LW E MR Y], PPMS-16T JEAJFHE . B{FHIE K &% 57 TIRg;
HRURE S BIRE . DGR AR AEERAETRAR, B b3 R e I, i FE o e
AR T AT AR AR T AT B A 3
2) BEMR-HIG: HPMSIHIFE, Rt JSri/E PPMS-16T 1 A A BRI &k fF & 10T
LR k3 S5
3) HFMNK-g: F P MSLHIRE . BeRE s JUar A Ao b R St 16T Wikds, R3E%% £
FREME. REFIAEESE. MguRiiad e, Rk ZIhEerE AT o R AR =
oAt s BRI A AT AR
4) HEMRA-=: HPBSLHIFE 8 JSAE PPMS-16T {8 FRRE R LA .
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5) EARINR: TR AR AR RS B SRR P BT, BOR RS I
(€ ZNACTY LD
TR IR A5 P SEAT T BE, V5 A5 FH 2 AR AR A o (1 T B SR AE S R R B AR L A P R
457 (LA T SRR I ) AT TLY, 4% BB EORAE S0 e AR FARPELEI % (L 8. AH G/ SC%
A

5.2 L B

NFEIF AR RRE RS AR LA, ARAE I A 25 5 8 B (AN R, IR S = AT
Tx24 /NI FRETH BE o AR TR ] B P Bl A L = IRl B /D SR AT 2 /NI FRATBILIN s e B %
FER. HHEHEDRAT 2 RN o REFRGE A 18 F 75 ZEHR AT 5 AR 278 8 i 8 I T
[H] -

TP MR ST L IS ) A S, DL IR 2RI o 75 R i 1) B, AR R 5 (R 3 F vT 5 4
fib A P W o DRLOAS RELE T2 IS TR PO AR, T B AT 2 /NI E TR R Im An 4 R (. e
ANETRZIIS 18], F 45 B — A A TR 554

1) A AE A HAR R SERERE R, H %A 5 7 T BN

2) SEIGTFURI 55 SR TO AR BB, 45 AN A S SR AR IR

3) JEAETHE AL, PRED. RS E B A AR A OO R, AR AR
BEIFAR A, DRSS fs, Bl AR K e 75T, I b

4)  BRH RGBS (nBE R 8aE),  H 5 TR R AR R 415 2

5) ANATE [ BRI Z AN, a0 7RG S LB R B 0

6) MNAZIE A FVFAEAES B s, JUHAS RV U i SR sh i B s DL, &
AR B SR IE I WinSCP R #RJF A £l S A s, DUCRAT (s A 2T S it 25 dis
FEAR TG = B T R B 2 N H .

7) AR RLORIE S X AR T, W T e A R, AR SR = AN SR
FEfh . MEFE A IBEIOLL BB, AT LS TS BRI T O 3 A 4G
T

8) PRI BTG NAE S EAT 10T P sis.

5.3 BB A% HI

RWNZUN . WA RIS, HEOR A2 H AT R I, 85 =870

F—Ehsr: SR E T NS ST AN AR BT I . e (R
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JEER BEAHEAR
B BRI, AL BE S IERE SRR L SRR R RUARR (B R,
=2 SOP). AH N A 2
By EABRIGEAS, Sl REM A NET 20 HIRE £ AL, ER =i
A G R AT IS A
S HAR BRI 0 BUAE S 2 50 ST A AT 5 28 T35 I 5 B RULE K S 22 53 BT
FOVE IR AT $AE S0 0 ] A AT A AR o A SEAE & GO0 B N ON B AR R B BU S e 2, B
ISR AR AEB R AL, BT HRBEHEN . BT
FEE: BRUE SR S ORER H 20 1 i 3 BN, 58 e 1) 7 S E T R
I EHAR BB AL, BRI T 2 A
S BIN G AR B R
1) P& PPMS-16T FJRIEE, I S &3 MIThRE, Morc iy (Ui B I, fER
SRA5 HLIN R S I AL FRA 2R O B, IR S R
2) BGRER PPMS-16T DRI S YR B, W% AR e SRR R, B 1R R 3
PEA 238G BUAHS WO, R R AT FERAT BN (FIE LB N S, B it
RRAA R LEE TR ), B PPMS-16T f i F S b ic 3% o
5.3 BRI EIR &
1) AR RS, S H IR R AR (S S S BRIV EEE S A B
2) VHTESS— I RH A RS BB, R IRATLE SL1H “screenshot” S, b7 L
P ZEE R B IA-SIM 4 -F P 47 78 (BB & TSR AR) A e ZE U

6. LZZEVMHENE RS KEMBRIE

6.1 WEEXFBR

AR5 PPMS-16T; j=Hh: KE; BHMEH: https://www.qdusa.com/products/ppms.html

LEAWIMENIE £ 4t (Physical Property Measurement System PPMS) PPMS R4 (¥ 113 &
FETE— ARG AR R I ICR AR T & b, R AR B IERES, SR80

I FRLAE S R VEI B T B SRR BT AR AN R IR AR IS 3] 7 R A A,
RRIRD T % PO SAL AR B A, 4 1 H RS SR A BEURR 22, AT DU e SEILAE 7 N
R T A 7T L

—~ PPMS 5 5t B 5 A 5 G & Pl 5 A9 e T Be I 1R F) - B AR R G ft IMIGIR A R i )
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MIFREE, DLREEAS RG] o0y F PSR RS0 T & IOREAE Lk B QRO 1 %
e Y B 78) %) Fiicpviey G

S PR ZHCHE BT H , PPMS CLA BT 14 F S RISk, F1EA bRkl & T
REMBELE, tisd B RREE . RAFPH . Ty fPH . /R RE. RZeeE . Im A iR, AL
R W IEIZE . AVBEENZE . LEA. BN, JEDUE REL. SRR RIS, X
DT AT S RE SV 2 T LR R 2R B RARRE R AT . SRR TS Wit
PPMS R4 EI& AN EEIF 2 RIRE% EA TP, H e fa s Al B D)4 .

6.2 WENA

WK 6.1 Firr, RAFEEH W L&A, ML HEVIEH RS A EWCE AR KA
W T dewar. FEME. WSHIA. B RG%: EHVORRA BRI, ME R,
Model6000 #3555 THENLIEH RG QAR EM L. BoRat . HHIRT MRS ARGH
B S B PR IR = G B E I R AR JREDFE SRS T HERIN R A
MR NLIEAE: RIS L&A, RS SR, SRR, RIHE R R
JREFEAT AT AT
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Kl 6.1 PPMS-16T Z24cH02H il 1.4 4 2. 500 3. EHMiEHI R4 4.2 N
6.3 BEARSH
6.3.1 £ R

1) IEIEEHE: 1.9-400 K #ELEEH],

2) ImFEIRRE: 50mK FEEHIAHL, 1000K VSM iy

3) IMEHHIHEZ: 0.01-8K/min;

4) RERGEM: +£0.2% T<10K, +0.02% T>10K;

5) mEEEHIA. PodB, JEd i, AR

6) WiimiaE: +6T;

7) Wiy ¥R 0.02mTto 1T, 0.2mT to 9T;

8) HipFasEME: 1PPM/hour;

9) “AFI7idF: 10-200 Oels;

10) ARIRAERE: PP IR BB

11) W@t EHsia, e, ZMi, P,
6.3.2 it L PH R &

1) AT CAFES IS 3 ANFE A

2) KHARAEDY 5] 2l &2

3) HLVEH: 5nA-5mA;

4) HEVEHE: 1-95mV;

5) DFRiuH: 0.001-5000uW;

6) MM 4uQ;

7) ECKIEHRH: 4MQ;

8) ML & R A AT A T I B IS W A7 AE — 8 AR T 1 LI LR
6.3.3 L HEIIZE

1) WEFEIL: 1nV/rtHz;

2) HEHHVEE: £4.5V;

3) HEUVEM: 10nA-100mA;

4)  AFJEH: BRECSH (0.1Hz-200HZ) ;

5) FEPHMIEFRSEE: 0.1% (R<200kQ) , 0.2% (R>200kQ) ;
6) AHXRESE: +10nQ RMS;

7) HBHMIEEE . PUZkik 10°Q-10%Q, LRk 105Q-5%10°Q;
6.3.4 WEHERERT:

1) TSR S R ) s

2) BCEFEMBERATE, AT T 4 8 3 A B AR DG RGN &
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3)
4)

5)
6)
7)
8)
9)

W3 AR R AT IR A A

K S FAR SRR AR R DN AEL O, 55 P A B ol v A 52 LS008 r P SR s P A SR8 11 LB AR
1ks

O BB IR IR RE = AR bR HE R/ INIRERE . FH R B BIRSHE AR 1R

MR HE: 1*107emu;

AEEM: 1%10°Nm;

M EJERE: £10°Nm;

FEfL R SF: 1.5%1.5%0.5mm3;

10) FEabJiiE: <10mg;
11) fFEVEHE: 360° ;
6.3.5 PRBIFE SRR

1)
2)
3)
4)
5)
6)
7)

AT IR FURE 70 3R B 1 1A RE W s AR SR RS A HR 50 5
ffi T A PPMS 22 4t H 22 2% BG4

Do B AR AT DA SR Geill =i X 5 2 1] 1000K;

& R : <10%emu;

KW EREFE: ~120emu;

FEmARBNMZ . 40HzZ;

FEmIRBRME: 0.5-10mm:;

6.3.6 HHIIER A

1)
2)
3)
4)
5)
6)
7)
8)

2 H B FBRIET EROR, R R

SARVERIR © MRS, HARS B3 TSR i 1 LA
£ H B A TR E 5

MEREFr B shE AT 5t IR ;

L A LE A i 221 6 A5 220 LA AR5 B T 1
AT LARCE He3 il P HILAIRR R il v Bz A5 FH

4 H Bl AL

FE e FLAE BT e il

6.3.7 FREHIEHLE

1)
2)
3)
4)
5)
6)

AR A 2] 50mK;
BARGBAEMTIR];
ToBRA I []45 B4 7E 50mK
AP FE A H A E LI

M 300K P& % 100mK /N 8 AN/,
£ F T H i D0 2R L )
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7)

X A 50mK—4K;

6.3.8 BETEMH:

1)
2)
3)
4)
5)

FH e WS PR A ARG T IR B AR I B v A

RORARH Fr, RGURETRIEHE N AR s

Zirafai e, BOHRGTY, 4RI

W B PEARLRL T EL B B A

PPMS AN e ZR AN il & iRy LB R (RIS 4T BUAGEE . IS rh . MoRe il v HLik
Py Al iR VSM £

6.3.9 FEShFEFE T A

1)
2)
3)
4)
5)
6)
7)

F T 22 LI F Az DN DA R B o )

4 B BTSRRI B

JFH -0 BAG P 1) S M B % ) S O o

Hyrra N ERETS

HAIuH: -10—370 JE;

R AR RE: 0.05 B2, 10 /s (Fr#EY); 0.0045 FE. 1 /s (kbR AY);
HEEVEH: 1.9-400K;

6.3.10 ZIhEeHE AT M

1)
2)
3)
4)
5)
6)

RS ONIE ML U VRN R ) LSS V) w2 BN O &M v A
A DL 22 BRIl 48 (1) HLOAE 5 R3E 4T 56 FL S

A LLELFZ R PPMS AL D BEREAT S0 47 ol AN e R 2 5
FEREAD B R e TR LT TR R iR P AT M A

SR AT ELREAE N HORFE a2 AR 7 i P 2 B

FISELER L Ay RASOG IR i s S5 B T R

6.3.11 ERIE = R RE:

1)
2)
3)
4)
5)

i H 7 ElectroLab A 7% T8 PPMS R4 i, WA SERET R,

AJ{E PPMS R fitm RIAEE AT &, SEIARIR . AR AR TR AR S
AR T NEIRETE, R TIEE 10 AR T4

BAJES): 3.0GPa (£ 3 JiNRAE) 8 (SNIAXT, DAC) ;

FEm BRI RS e REAR N 44 mm, FEAETAHCE: 4 mm;

6.3.12 BANIERER:

1) fAKH9E: 1.3 Gpa Bl M (ENIAXT, DAC) ;
2) FESASERSF: ©2.10r 2.6 mm;

3) A EAKE: 7 mm;

4) FEtkEZ: 8.5 mm;
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6.4 VAR

6.4.1 HEXFKM KWL TAE:

1) WRELT 60%AREMINFY: FE LR (>9T) , RIERZA AL T 70%; A
AT R R R AR T £ 50%;  1EH AR IR MR S IR K EL N 8%/IK, =3 SR 2 iR
%, R ENZGER A E;

2) MWERIFRE: WERBZABE RS, (RIEFIEF AR >50L, %12 dewar 4
TR % 1, 80 P et [ SO 6 70 20 BRI N 0 70 5

3) WERLFE4E (>99.9995%) &K, I THEIE,

4) TEZRDWHN NEEEAE, MG KR T A0 5 1T 5855 B 5 2 4%

6.4.2 MAERME

" -
i
H i
i 3
H
= 9T
H 3¢
h W
i
H
o

; i b= ‘ s
K 6.2 WAGER: LMW, 2 0E 8, 34418 dewar Sk 4 E/HSIRI: 5B GERER
B 10D 5 6 WK T; 7. PPMS dewar ZE & HES s 8.4 s 9. % 1008053 118K
A

5) (FILFTARL, BBOEATE IR, K ARGIRE L E R 300K, FREE; KR NE;

6) KR, BB UREERS, MEEEGEITE; W AR ST
%, RAEELRE AT, KI—miERLis dewar, A —iiER: PPMS, K H—imff
AiJa—RESHK, High i A =gEEk;

7) CHEVCE B ST (B 6.2 RIFFSL 9 4T, PIANAERS, 2B E S s 1w
% (MARBIREFE) , JolKr—i/ O i NSt fop, TR T (K 6.2
6D, MERIRE SRS, A VSR, WG —HEEKLRE, HagIEA, B
JEIHEERAMUL T, M SRR AN S — bk, SH PR A E B, KR
IR ZE TR, B TE NG 1, — 2 46 B R (i 6.2 11 8 i)
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8) 17T PPMS MultiVu #ft:, siaisic A~ i Utilities, 64 Helium Fill, 7E55 W 0 TEAE
H R LA S W R ORGP 6.2 H i 11 BT, A BRI M E SR e TRl 0
(30 min) , A RAIE R Rk i Sk e A

P J
:: e F PEMS ARSI R
I L e neam | wea | AR
'g‘g Y ‘ ; i .: (AL
N s, 513 2103 24 14 1l
II‘N-M(II.IIINII‘M , . v
w . Poost] ot [gur oy | us

W00 | 13e) | pal | g | 9%
Yoo 8. | ity ot S_‘J arg |3

2610, 126
»)o.l"..m
1wie. 6. i
0. b R
100 4.9 3
ow.b. 1o 4
Wy bl
200 L[
)ow.ﬁ

(=
W

N

YO

K] 6.3 PPMS i 2/ B RESE IR A

9) WA E S I8 dewar It KF25 vE 24 (WK 6.2 5 i) , fREiERRR
BRI P RIS, BRIERA B SIRNE S, S8R R AR Tk
Kl 6.2 4 ), W0 R 2 0.1MPa /i fq s

10) PPMS dewar 7&K MR EEIEHAR, I FRZHMOXHIA BN (o 6.2 11 7 fr
), MR E N TER . SR

11) MEEIEF LS (E 6.2 F ) 3 Aivn) , AT HERIR A ME R, ML SN AR RR
1E 1-2PSI 2 [a], B8 R ROE B RO AE 1%/min 7247, PRIERATT 75 2 1k AN 1)
TR AT CanE 6.2 Fi 4 Frs) SRIGIE 7, 72 R+ 13 /A< ]
4 dewar [k 7Ji& B 2PSI 2 A I OGHL, SO FE AR CHIER) , ERE T AAEK
I [T T 5

12) WAEM LRy 90%, A E AT 85%Nf, RGma &k “WR " MIRERS, WA
BN dewar Fi 7, A SN B 5512 dewar WidFRI]; B, SEARIREHESE
JERENE, [FIRTEEIE dewar (19 Syt /N T 1PSI, AT DAE S-Sl s R H 5

13) R EPINBLE, Fokitia dewar —im#R itk i, M IFREII, H—mikt, K
WG R Al s K52 dewar LGB EIELIF T, SHRE kWt RISCH
HOR IR T s
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14) VEECE R R AL, K RO R 55 B IR 1 0% (] 6.2 HR 9 FTuR) 5 45 PPMS LA 45
UK, FIWXBLINAY, FE T RR A S Bl RAE “PPMS AR A RESS 1D 5%
A7 (i 6.3 Fias) 5 ¥ PPMS MultiVu 3447 1) Helium Fill Status S5, Krikia
dewar iz ZR A B R Ge 5 H], R RIWCE R, K38 /AR T THT I 13,

15) 14545 30min DAL J5 R 46 I RS2 .

6.5 AR M ER

6.5.1 AR KIS TIE

1) PPMS % 3-4 RAAEEmM — A, FW 1-2 RER—IK, REBREI R0 LUEHR
TAE;

2) RORIBUEE N A TR, VR L R T R

3) HINAEMENSEEE, FHTTFHORE il 6.4 Fig 1 Fis), KREHENEIEE
8PSI Jifi: AERENUREAR, TS o5 /2 8PSI ifh, EREIGE

Kl 6.4 WA : 1 ARR; 2.3 HvRiE; 3.38E; 4.PPMS i 5.PPMS HEBUH s
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6.5.2 MR FEHMTE

1)

2)

3)

4)

TERAT BT R, R PSR e e A R ] CaniEl 6.4 R 2 B
), K PPMS PR (anfE 6.4 Hif) 4. 5 Fn ) ERIIRIESE RO, Kk EEA
PPMS i I ;

SRS AT TR RE R R ] B (Al 6.4 R 2 o), CEREIRDET, W%¢ PPMS HEK
FHpg AR EE, AT 2E 30em mifERIAT, VA RVIOH B A B i P

1 PPMS HE T Canlsl 6.4 A 5 Fon) A REEIE H A, 37 RGP R U 3t VR
I, KRR R, PR R A T AR e Bl S AL

FEALSRA F STt A E R (i 6.3 Fis)

7. ERBHEREAFRER
LA P BEL 2875 FH s v P DY AN 5 I R R 1) B/ L BEL R, T 3 mT AR R RO
BEMAS R TIREE, TR RS, MEMFTIE 6.5 Fras, w238 E 8] IS X35, m PAIR]

& 3 MEE S

Resistivity Puck Sample Wiring Test Station

Kl 6.5 B HEBEAR S FATI L &

7.1 BERER

1)
2)

3)

AR B R ERE B s FEAREARIR . BAS . S IREE T O R, WA ToTS Gt

FESOVEARTUR, FERTSRERCT R, WATRBCIR. AR, e AR R By B b4
MRS AR, AL/ T Smm; ERNRE SmER G ERMEI T, iR
AF

I 5 A TRER AR b T SR AT S BOR IR, FRZMAIN 8], 359 WA bl DR A

FAF

.
’
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7.2 PR R

1)

2)

3)

7.3
1)

Kl 6.6 Fmzdkn: £l BK+4£E T4 H&: wire bonding;
BESE JREE S R R FERG R, TR R IR R, KR S5 AR AT DL BEAR IR | IR TS (GE
7031 varnish). 1KIR-S#E (Apiezon N Grease), By 2L B SAE TR
A, WA DIERES NI SRS AR, WA . AL203. AIN 4%;
FESERTT s WA R, WK 6.6 FiR: —FURMIRmSL, SERTLIERESE
2. M. WLE, FLREFEMTZRIERE RO, FETZENZR LS
FEdh IR Al R, ORFB A 1 00 75 BEAEAE i R T & IR W il 3 — b
wire bonding, FEEXTHER KL, A& BOVEAERL, X707 M HRGE;
PRSI I, RN SRR T, BB NG, T R A2 2
75 T30 B
R FEMIEM R BARIREE, WS B &I
TFRERERE
ZBAE 24 /NI RETIHFHUIRES , BRI T ZIFHLERAE, $2 BTN () &bl R 48, PPMS
MultiVu FAEROZHTEFT TR, AT MEAE S A R B, B ARG TEBAT, 1ERTH
2 ‘PPMSMultiVu’ Pd 52, AHELVE 5O AT I, TS RE R A DU
JUrl: (1) BARFEEZIT: () RELAT 300K; (3) Winh%E; (4 FEaEkT
“Purged” IR ; RIEAE T 10Torr; (4) sy “Utilities” #EIUH [ ¢ Activate Option”,
ESH I E DR BUE ARG (5 W&ELGAELERE: JHHALEE Rk
RIMAE T B BN SRS 1 5T N, AR .
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Recycle Bin

0
¥

BT

i BURZS o
BHIRTS
ERLYENNE

a—JE
1] Location: Ppmsl

MultiVu

SR ]Q*Z,"‘

Ht
i

o o Sl — R 085349 ~ 092004 @
"\ PPMS MultiVu - Simulation Mode
File View Sample Sequence Measure Graph Instrument rL_)tﬂit_ie_s__H_e\J:l ______________ .
0D ® BB > Y ! Activate Option... 1 Option Manager X
Selected Sequence: Conligure Opior Available Options : Active Options
|Snone> J LcalREMSUats Electrical Transport - Resistivity |
Sequence Status: Upload... Activate -->>
Sequence |dle
Send GPIB Commands... ] . =Y SE L BE A ok A
. | R
Magnet > e ————— -
PRia Error Handling... Connection
bort st Event Log... Diagrams
Sigma Log PPMS Data...
Helium Fill...
Status Calculator...

Kl 6.7 AT LITIERT I Rgita s, REUEITA M.

2) WK 6.8 fin, W BIREARLE 300K, Wikar O X i, 3 H6HEHE, ‘Set Point’
WHEN 300K, ‘rate’ WHENS5, ‘Mode’ 13 ‘Fast Settle’; WiEHL: HHHAN
F, WL e X, #EXTERE, ‘SetPoint” WE N 0, rate” W E N 50, ‘Approach’
i ‘Linear’, ‘Mode’ 4% ‘Persistent’; FpilEAWIARIE BAME, XA IR
A, HEXHENE, i ‘Vent Cont.”, RSN “Venting” 5, HATTF—H.
EE: HARGUHE 10K LUNPRETHR E SR, DAUE 300K fR%F 30min LL_EABETFIE .
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PERSCHE, IS Z)BE R R ATED.

HE)

Temperature - System X Field X
Status Status
Temp | 30000 K Fd [ 0% go o -
Persistent
State | Stable e | preelne e P\.::w
Control Control Sensor | Prani ::vx ’
. SetPoint 0e s [ e Ve
SwFo[3000_ g Rote [10_] Oeree =
Rate [200 |K/min . e ——
Mode [Fast Settle
Fast Settle
Sel
—— N Wiz
tﬂx—zﬁ- tﬂ'ﬁi‘
Sequence |dle 300.00 K, Stable | -0.58 Oe, Persistent 260 Torr Log File Recording
Seq: <none> Set: 300.00K Set: 0.0 0e i Purged [Log File: ppmslog2020607
<none> | 2.00 K/min, Fast Settle ' | 0.000e/sec, Linear 73.90% He | Repeat: 5.00 sec

v log ¥
(3) &

K 6.8 WARIEWRIOY: WEIREE. WEMY . Tk EIRES
3) HEEHEME LR IRF AT RHRE: (D BRI T () WM R E R

FES PR S AR (4 BMBEREEBUNIT I (5) BRIt AR (6)
KR E R Bl o A, e — g ERA AR BB R TR,
JONFE G, ARG Iese, 43RBT RALE S, TR TN, AR,
K REBS BT (9) TREHUHRERERE; (10) KBRARE I (11) 22 hr 4
(u)ﬂ%ﬁ%%%ﬁ@ﬁ,%EWﬁﬁ,ﬁ%‘m@%wn
B RS AE 3Torr LR JE FEHEIT R —

PREREE R, REEFE ‘Venting” RIS S5

CABTHivE: (7) KRR
(8)

IREZAN ‘Purged’,

YL e
VE=:

MEBIARIONTF R4l BRAER . EARARBUNIT T . ARFE AR
il AR AN S ]

6.9 I RIRNE:

7.4 Sequence 47 5 R E

1) WK 6.10 Frs, %37 LogPPMSData SCA%, » HT 565

RAER T RGHRES
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P A RAE PRI AT MultiVu B4 “Utilities”, i%#% ‘LogPPMSData’ (5
FWERHS Log File X)), i ‘Stop’ ZKIFIEEHHATHIICS; Midi ‘Browse’, #f
AHRAFAE LogPPMSData SCAFRT, #4720~ ‘LogPPMSData+4: H H+HEH A,
B4 ‘LogPPMSData20201001zhangchao’, ‘Repeat Every’ R iE# 5-60s; 437 il
‘Standard Items’ ZFIEI, FEAHRIMP) % HIE3E ‘Select All”; JF&: miti ‘Map Items’
J& 5 B T “Select Map File”, 7554 Hi i i I FRi% ¢ “Full PSU-new” SCF, i ‘Open’,
M ‘Select All’.

PLERBEREE, B3] ‘General” FUfi, sty ‘Start’, REHHICHKEME, [dF View
Data’ 1 DAEEEHE .

“\ PPMS MultiVu - 20200608 Sn3P4 SmA cold down.dat
File View Sample Sequence Measure Graph Instrument  Utilities Window Help

ﬂﬂﬂﬂﬁ!hﬁ@bul@

Log Data

General | Standard tems _Diagnostic kems _ Advanced tems wmi—»’é’n‘lﬁﬁﬂiﬁﬁtf'@i@
Data File Parameters

|D&aFie hgm m_-mzd:z_- v\ Ovenwrite Existing File
@HRMA: PPMSlogdata+E+F+H

Send GPIB Commands...
Magnet

ErfocHanciog= | Repeat Every 5 Seconds) [0.250 min - 99999 max] 1—12] i 5 (6] — i 5 - 6052 [6]
Event Log...

Sigma Log PPMS Data...

Helium Fill...
Status Calculator... View Data

Start Stop J Acquire Once Close
_x Select a Map File X
Log Data
(— - Lok in: [ || QMap v @%@
General Standard kems Diagnostic kems Mvmoodlm'“ﬂﬂ‘em' = =
MCurent®) 0000674053 ACoselRead V) Gaggat DATemp2DegC 3388 2 {pe—— Ouemodfied. | Tipe
14093 46681 . 28 3 gsunpsu -newqmap | 9/25/20192:52AM  QMAP Fil
M status 7 T 10000576024 [ATemp3DegC 288368 Quick access bmmmmmmmmmmmeeeaad
EAPsuO(v) (00392824 [ MagnetVokage 1000108594  [Modueifo  §33722e:010
[ Target FieldOe) 0 [predctedmagve [ Lead vot 2433 =
EASwHrtaget mA (636798 MTamDAC? 32775 [ RateGoingPersis & Desktop
[ Contactor n 4 Switch max amp: — [ H-Piaste Protect 1 .
[4 5w Hr vokage V0 " [AMagnetRate 100 ~ [Cosel DACcrts 2878 ' m
HAamCount 0 [ Sw Hir Percent 0 [ACosel Eror DAC 0 : Libraries
[ASw Hr Ohms 0hm0 0341825 [ASysDebugMode @ [ARampMode 0 @
MCoselSet(v) 4456 ~  [JTemp1DegC 244379 McafomADC  [1661 T;’yPC
s
| @
- < >
1 S = | Network | |
Start [ Stop Acquire Oncs ( Close | Floras [i )4 i[O i
BN .

6.10 737 LogPPMSData 3/
2) tnl 6.11 FoRiid ‘Resistivity” fF: i ‘Utilities” I N € Activate Option” ,
FESR O TEHE 4% “Resistivity”, 2RJ5 mith ‘Activate”, LI 223 Resistivity
Option X 1HAE ;
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“\- PPMS MultiVu - logppmsdata20201116.dat
File View Sample Sequence Messure Graph Instrument | Utilities Window Help ______ = Resistivity Option  — X

Wl)ﬂjl B IhHE & »nu ‘ Sample Status

Frats e | some e Optons: it
| Samples... |

Send GPIB Commands...
Magnet

Error Handling...
[ mi=m Event Log...

— Sigma Log PPMS Data...
Helium Fill...
Status Calculator...

6.11 WU Resistivity &
3) Ym’5 Sequence MIEFEfF: & 6.12 Fisn, iy ‘File” &3 ‘New Sequence’, 37
—ANHRE T, BUEEE ‘Open” THY ‘Sequence’ T H—/NCAMIFEST; Hidik#

MultiVu {445 “Sequence Commands’ HF 5 A) AT 405 ;

“\. PPMS MultiVu - logppmsdata20201116.dat S8l 20201030 500~ m{ﬁ]@ = = X
| File View Sample S M Graph | Utilities Window Help | [SeiectedLne: 4
| e LogData Start Append 5.00 1073741823 1073741823 1073741823 0 "D:Wser data\Chao ZHANG\20201030 RT test\LogPy
New Sequence CtidsN | | : Cn teat "“Defouk Tl
Scan Temp flom
oo awor P S —
Close DataFile §Tfm..°" 10K 2t 5K/min. Fast Settle Set Field (o
s ;/alFu Temperature, Delay 1800 secs, No Action Set Position
T from 10K to 18K at 1K/min. in 83 steps, Urslom, Sy emper:
Save Template bt EE—E:, oot 500000, CH2 01, CH301 o ::‘T e
Save Template As... ISet Tempesature 1.8K at SK/rin. Fast Settle Signal Qutput
Mak For Tempersture, Delay 60 secs, No Acton Wait
[Scan Temp fiom 18K 10 10K at 0. 3K/min, in 83 steps. Undom, Sweep
Export... ‘k.l-:v:-m 500.000uA, Ch2 Off, Ch3 OIf EMMCMIM
Print... Ctri+P EndScan Advise
i ot Pl 00 B o 10 Dol o, P e
Print Preview... M/ Fox Temperatse, Fikd, Delay 60 secs, No Action Helum Low Pause
Print Setu [Scan Temp from 1.8K to 10K at 0.5K/min, in 83 steps, Urifom, Sweep Magnet Reset
p... Resistivty Ch1 500.000uA, Ch2 OH, Ch3 Of Measure
EndScan
3 - Model 6000 Comment
) iSet Temperature 10K at 2K/min Fast Settle
2\C pnsi\Datalheiimor.dat Set Magneic Field 0 0 1 10000 L, Pt Synchronize
2 RT BOS new.seq s ""vﬂf:’ ‘xw-;‘:m o Upload Data
from 10K to o . Uritosm,
320201118 BOS polycrystal RH.dat ey O SO0 D208 G00H 9“’&"”";&:"‘"“’
EndScan Fw\t
Set Temperature 300K at SK/min. Fast Settie st
420201118 STO 0.22% RH.dat wzhhw‘n';qm_:mm = Resistivity .
520201118 STO RH.dat o fnane D ﬂ’ P
620201118 STO RH-Re measure Cha3.dat Resistivty
720201118 STO 0.22% RT.dat s
8 logppmsdata20201116.dat i $
Exit
< >

P 6.12 Sequence M &= FE 79w 'S

4) Sequence FEF R, ZAEF AT PATE D £ ‘Standard Sequence” IR 1l 6.13
PR, 3% — AN HARE dh F BB IR S AL IR P, P 2D T HE I ) P 5 2 Tl T Y
WA B & ;s Sequence HHIIEAJHZ M ‘Sequence Commands’ HHIEFERT, B
B BTN R, —> Sequence FEFF —UELE =7 BB BUEMIIRAT,
w2 Frows B AN, w3 M4 R =i RS UG RS
W, Wi VAT BR s / BEVE R B2 iR A 7R R 2 10K U, A Z07E 10K
fRFF 30min AL, 15 A6 JioK;
ZOITREA R 7L FE BT, OEEiR, @k ERiEay, QO-FH

Tt
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O U~ W

BN

TR Bk

PERSC A

10T HYSEIG A FIFOAR 51, ASREAERLIB]EAT S5

I 31 1R] 20 4 A

5) Kl 6.14 i 1 UANE B ) B A

Mo
g X
Sequence Commands: Dda‘lh "L \ﬂde\D&a\zhagﬂde‘lm dal" "default name" i
(=) System Commands ~ ||| {Scan Temp from 300K to 10K aISKIn'm in 291 steps, Uniform, Sweep—’
Been Resistivity Chi 100.000u8, Ch2 100.000u8, Ch3 100.000uA sl /]
Bridge Setup End Scan
E::‘:z*;:w St Temperaiiie 10K o SKJmin F 55t Seille. mmmmpunp
Digital Dul:.xt wait For Temperature, Delay 1800 secs, No Action d > 6
Driver Dulpul Scan Temp from 10K to 1.8K at 2K/min, in 17 steps, Uniform, Sweep
Eitaal Selt Resistivity Ch1 100.000u4, Ch2 100.000u4, Ch3 100.000uA
Remark End Scan
mmm Scan Field et Temperature 1.8K at 2K/min. Fast Settle
Sean Pasition ait For Temperature, Delay 120 secs, No Action
m— Scan T_errpsrdurs et Magnetic Field S0000.00e at 100.00e/sec, Linear, Persistent — 7
Scan Time ait For Temperature, Delay 30 secs, No Action
. g:::;eldesage can Temp from 1.8K to 10K at 2K/min, in 17 steps, Uniform, Sweep
Set Position Resistivity Ch1 100.000ua, Ch2 100.000us, EhQIOOIIOLA/\
et Temperature nd Scan '\_ _/
Shutdowm et Magretic Field 0.00e at 100.00e/sec, Linear, Persistent  ~
Signal Oulput emperature ast Sellle
— it ait For Temperature, Delay 30 secs, No Action
BAdvanced Commands Scan Field from 0.00e to 100000.00e at 100.00e/sec, in 101 steps, Uniform, Sweep, Driven ml—ly- 8
Advise Resistivity Ch1 100.000u4, Ch2 100.000ué, Ch3 100.000ud
Execute Command v End Scan
< IR > Set Magnetic Field 100000.00e at 100.00e/sec, Linear, Persistent
= a X "wait For Temperature, Delay 1200 secs, No Action
1S can Field fror 100000.00e to 120000.00e at 50.00e/sec, in 21 steps, Uniform, Sweep, Driven
Resistivity Ch1 100.000u4, Ch2 100.000ué, Ch3 100.000ud,
End Scan
Sequence Commands: Set Magnetic Field 120000.00e at 50.00e/sec, Linear, Persistent
Set Field A ||| §w/ait For Temperatue, Delay 1200 secs, No Action
Set Pasition 1S can Field from 120000.00e to 140000.00e at 50.00e/sec, in 21 steps, Uniform, Sweep, Diiven
Set Temperalure Resistivity Ch1 100.000u4, Ch2 100.000ua, Ch3 100.000u4
Shutdown End Scan
Signal Output Set Magnetic Field 140000 00e at 50 00e/sec, Linear, Persistent
Wait hwait For Temperatuie, Delay 1200 secs, No Action
e {5can Field from 140000.00e to 160000.00e at 50.00e/sec. in 21 steps. Unifoim, Sweep, Diiven
s Sk Resistivity Ch1 100.000u8, Ch2 100.000u4, Ch3 100.000uA
Helium Low Pause End Scan
Magret Beset Set Magnetic Field 160000.00e at 50.00e/sec, Linear, Persistent
Measure "wait For Temperatue, Delay 600 secs, Mo Action
todel 6000 Comment Set Magnetic Field 140000.00e at 50.00e/sec. Linear, Persistent
Synchronize "W ait For Temperature, Delay 1200 secs, Mo Action
Upload Data Set Magnetic Field 120000.00e at 50.00e/sec, Linear, Persistent
& Measuement Commands hait For Temperature, Delay 1200 secs, No Action
[ Lo FemsData Set Magnetic Field 100000.00e at 50.00e/sec, Linear, Persistent
_EJ Flf:s::n\: — \Wait For Temperature, Delay 1200 secs, No Action N
D atafile Comment |Set Magnetic Field 0.00e at 100.00e/sec, Linear, Persistent £ /'
 Fesistiviy (Wai For Temperature. Delay 1200 secs. No Action )
Scan Excitation [Scan Temp ffom 10K to 00K at SK/min, in 291 steps, Unilorm, Sweep
Sigma Log Ppms Data Resistivity Ch1 100.000ué, Ch2 100.000ué, Ch3 100.000us /3
™ 5 End Scan
et Temperature 300K at 5K/min. Fast Settle
et Magretic Field 0.00e at 100.00e/sec, Linear, Persistent
ait For Temperature, Field, Delay 1800 secs, No Action
ogData Stop ™' ﬁ 1
L - >

& 6.13 Sequence &7 7 15

1. lOgPPMSdata’ JZE‘T urnn E EJE/J Dg

SR, RAAEE QISR T, THIRIEES; 2 EHHRK R, bl &

FIECHR RS CRAFAE XN S 3.Scan Temperature, HR3E 75 2 35% 5E Z [X TA],

ANAZ

B B AR R <5K/min; 4.3 E,
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BPE, 10T BURF<1000e/s, 10T LA E<500e/s; 5 =F751% 77 ‘Linear’ 1%, ‘No
O’Shoot” HFidl, ‘Oscillate’ 7Z3%: JCHFIPATRKMNIEHE ‘Linear’; 5. HFHME ],
HApf=AmEnr H, S RIRET, TFRRE, MR R 5 B N E 1 R
HESESHG 6 MERRE, WE HRREMRREE (S5K/min); 7587, ALAE
IR B B AR 37 55 5 WO S5 I TR] 8.4 iE B I, 10T LR <1000¢/s,
10T PLE<500e/s, #xik$E ‘diven’, FFFE 10T, 12T, 14T, 16T ] ‘persistent’
B854 20min.

Log Ppms Data X Change Datafile Sequence - SCAN TEMPERATURE - X

- SET TEMPERATURE -

General  Qanderd kems Diagnostic kems  Advanced kems = Map kems Datafie  Sample
Drrectory: D:\User data\Chao ZHANG\20201030 RT test Initial Temp (K):  |EEE
00Ppms Seq20201030 dat]

Path: [D:\User data\Chao ZHANG\20201030 RTtest | Final Temp (K} |10 Temperature (K):

Name: [20201030RT test Tl th fim dat Spacing: [Unfom |

1 : Teie:  [Defauk Tele Increments (K}

Action Fie Action Nurber of Steps:
L(:)“;: O Use Curent Fie Fie Action lm 3 Fast Settle v
Osop

OreateNew e Verson Create New Fle NVersion Rate(k/mnk  [5 | =
O Acce Once @ Aopendto Fie Fast Settle

Appendto File Approach: /Sweep v
Repeat Every |5 | Secondis) [0.250 min - 99959 max]

Help

- SET FIELD - - SCAN FIELD - X

Bridge Configuration  Data Fields Initial Field (Oe}: D
G P Vi Gt Fed@er [0 | M reureson 0000 Wait for the specified condition(s), then delay for ___ seconds
) ) mv)

Dive
o g before continuing with the sequence.
SpacingCode:  |Unfom v
- 7 % Rate (De/S 50000 Conditi
_cmmicmmiwm] f e | e oy ords) Delay (secs.}: [1800)
5 - v A r G < Number of Steps: | 101 M Temperature
A

<] (5000 1000 % On Error Execute:

No Action v

Rate (Oe/Sec } [J Fied
End Mode: i
Eaoen Apoxch  [Sweep v [ Posiion
EndMode: Diven [J Chamber

7C°"°°‘ g [/ coen

4. [NoAction v| 100

0K | | Cancel |

6.13 Sequence & ) 7~ 15

6) Sequence F2/74 S SER)E, M ‘File” #EF ‘Save’, fRAF/EH CWISCIEIeH, H{E
TUCRA: ARG, slZAM ‘Run’, FRFFHFLRIZAT;
TER: Sequence FEFPIEAT 5 AT R TORUN, FHEFSLAAE ‘Abort”, Pt
IFEEANRAE, IRNJE FUGEAT

7.5 PAGR

1) MR TE R » X BE R A X3, A 6.7 TR, 7855 H G HE 45 75 € Vent Cont.”
WEZN  “Venting” J&, %M 6.6.3 FFREREFE IUTKAE I, BONFR# R IEC
PR i s
HE: WRRGE 10K FOREFF TEHCHE] CRT 10h), PRIETHE 300K /5 77 2456 1
30min PA_EFEOF I EURE

2) MultiVu BAREHEAT, BEKS: BRSO IR RFE EIRT, 7 [ AT BL

N
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HO B, ArEHEEE 71, DA RREEIR; ¥ puck VR PRER . RS
FERETEE T, el R AL

8. FASR/SCHMICMF
AN E RGCRA V1.0; (ESLId FE R 0 sim g .

B8 BT R
Arke [Ooxme Ozfae | Aame | # A A
OHMAEE OF%&d%Hiz OVSM OVSM FiE OHEE Ok |
WRIEFC | Dpomenabl O DR DA Lo,
IR NGAE : P/ R i) <
IR : s i <
ME B] B | 4 2
e 15 T U F0 45 S B R Gl 3 B {7 2 5L~ Screenshot” 3 {3k«
o i 44 7 T e+ F BRI i 4 B
kA= AR “E:
B K Hge : AR
i e ) e MR M EERE MR, Bl E)
E: I AR EE. s, RS R
e '
e
fi e
FriFe

ZEEMIEDNE R GICHA-VI0
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