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1. Hardware installation. 

1) HMS5300 consists of. 

< Pic# 1. HMS5300 system full set view > 

HMS5300 system mainly consists of "Main body System", "Magnet for 80K-

350K(AMP55T)", "Sample Holder(SH80350K)", "Magnet for RT-573K(AHT55T3)" and 

"software program" 

3 



2) Cable connections. 

2-1) Testing on 80K -350K (Using AMP55T) 

First of all, you need to connect many cables successfully as below images. 

< Pic#2 LN2 tank top view > 

You need to take care CD.CZl.® cable connectors are water-proof but the other side of 

CD,CZl,® cable connectors are non-water proof. Water proof connectors are little longer 

than the other side connectors. 

The reason why we use wafer-proof connectors for connecting to LN2 tank is for more 

safety issue. Because, LN2 tank surface will be dewy , whenever measuring in low 

temperature. 
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< Pic#3. Cable connectors in main body's rear side panel > 

And, either USB or RS232 cable also must be connected between your computer and 

main body system's back panel's connector. 

And, "voltage rate switch" also must be selected as per your electrical environment. 

2-2) Testing on RT-573K (Using AHT55T3) 

First of all, you need to connect many cabl·es with below AHT55T3 

0 , 0 

Gas Out 
(.2. 

I. "# 

~ 

0 
~JPTlOO 

@)sensor 

~ y 

0 . 
11Jsample 

~ 

Gas In 

8' 
CD heater 

®motor 

r .. 
~ 

Pic#4 AHT55T3 rear view > 
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2-3) How to input the gas valve 

Insert the pipe into 'Gas In' and 'Gas Out' with nut and ferrules as the below picture. 

* When you finish the test of low temp with AMP55T Kit and then intend to 

measure high temp with AHT55T3, you can· see the red bulb of 'ERROR' in front of Main 

Body. At this time, please push a button of 'RESET', so that it will be back to normal 

status. 

OPt RATION 
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3) Bolt screw in and out , to lock in and lock out magnet 

< Pic#5, please r emove two bolt screw pin on both sides magne t as shown above > 
As shown in above image, you have to screw bolt out, first of all, before you start to test. If not, 

magnet does not move at all and it causes noise sounds. If you meet this noise sounds, rush to 

push "power off' button and get rid of two bolts on both magnet sides, left and right. 

The tools you need to screw the both 
The Long bolt pin 2EA side bolts. 
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1. Pull to the end of left, and insert the 'long bolt pin'. 
Tum the long bolt pin to the right.(About 10-15 turns} 

2. When you push the magnet to the 
middle, if you see the tool is located in 
middle as the left picture, you tum the 
bolt appropriately. 

3. It is time to tum the right side. 
(!) Again, move the magnet 

slightly to the left side. 
(~ Push the bolt pin to be 

straight. 

4. (!) Pull the magnet 
slightly to the right side. 

@ When the bolt pin meets 
the hole, turn to the right 
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5. You may need the 'Big L hexa wrench' to work these 
jobs. 

< Pic#6. both sides bolt should be screw in to lock magnet movement > 

Both of bolt must be screw in and firmly fixed , in order to prevent the magnet from 

moving on both sides out of control in a process of shipping. Please screw bolt in 

whenever you move magnet for long iourney. If not, magnet move left and right sides 

out of control and it may be the reason of shorter magnet life time , and magnet may be 

broken or not operated by serious shockness. 

And, if the magnet is not standing on initial position, push "RESET" button in the main 

body system's front panel. If so, magnet comes to initial position automatically. 

Magnet is ready to run successfully. 
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4) LN2 tank and sample board construction. 

<Pic# 6. LN2 tank top view and it's construction> < Pic#7. LN2 tank lid and funnel > 

Above image is to show top view of LN2 tank with magnet kit. 

LN2 must be poured into "CD LN2 tank" to test in variable temperature. And, it can 

make it possible to maintain LN2 temperature during test. 

" (2) part of sample board" is top end of sample board. Sample board was made of 

"Oxygen-free bronze" shank and it was coated by gold. 

Oxygen-free bronze is very good to respond for temperature variation very fast. And, 

coated-gold can prevent sample board from getting rusty. 

" ® motorizing controller" is to make it possible to move magnet left and right side 

automatically during test. 

" ® LN2 tank lid" should be closed as above image right after pouring LN2, in order to 

keep LN2 for longer time. If not, LN2 does boil and evaporate faster. 
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" (J) Funnel" is to make it possible to flow LN2 into square type LN2 tank which is 

centered on both round magnet. 
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< Pic# 8. sample board for low temp(SH80350K -above) and sample board in 

AHT55T3(below) > 

Above images are to show sample board. And, those are not detachable each other. 

Please do not try to take it to pieces by force. 
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"®Heater" was embedded in sample board inside. It can make it possible to raise the 

temperature goes up by getting signal from electrical power. 

And, @ AMP55T: "sample board" is heated by heater and cooled down by LN2. 

AHT55T3: "sample board" is only heated by heater. 

" @ Temperature sensor" reads temperature currently on the real time basis, and send 

signal to main body system. 

"@sample" must be mounted on sample board successfully. It is very important process. 

If sample mounted on sample board loosely, connection between each probe tip and 

sample's four point edge may be disconnected during test , esp in low temperature. 

So, please try to check each connection was successfully done. 

If you finished all the cable connections, voltage rate switch selection, USB/RS232 

connection and mounting sample on board, you can power main body system on. 

When a tester uses AHT55T3, the tester should open and close the 

magnet lid and cap. 
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5) Sample holding kit supporter. 

< Pic#9. Sample holding kit supporter > 

Sample holding kit can be put on supporting base as shown above. It makes easier and 

more convenient to mount sample on sample board and exchange samples. 

14 



2. S/W program installation. 

~~ iit~ (l) ----------------------~·----· ,.. 

ECOPIA USB Driver 20814 
I:f1.' ~q 

.... SYSTEM (C ) I' 
o BACKUP (D.) 

li ce-mE 
llf~ ~[t 

nldlrt.ld 
ID.iij-~ 

2280t 0:i ~ 

setup.ini 
.::1. ~~~ 
5.S9KB 

~~~::~~ n: 11 

( ' ovo RW s.~tOJ_ I c,~3.01 't: il!~ l7t ~ ill~ (1) 
e9 HD DVD-ROM £ desktop.ini 

~ Nero Sc<Jut I m , -"{; "li'i; 
I~ £~ .:. ~- l"-">}OJ!:: 

O! t! I 
L> ~Ait 

31511-01-India(<t I 
061 511-0 -China(S 

81111·01-USA(Int ~ l_ 

suppcrtfil~s 
rr; ~ ~ Ci 

Click "setup.exe" file to start HMS5300 installation program. 

MS- 5300 Ver5.8 

H M S-5300 Ver5 .8 

It is strongly recommended that you el<it all programs before running this 
installer. Appications that run in the background. such as vilus·scanning ' 
utilities. might cause the installer to take longer than average to complete. 

Please wait while the installer initializes. 

It automatically goes on as above. 

~~--· . 
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l[J HMS-5300 Ver5.8 !EJ (~] ~ 

Destination Directory 
Select the primary installation dwectory. 

All software will be installed in the followin!lloc~ion(s~ To install softw~re into ~ 
dlferent loc~ion[s), click the Browse button Md select ~nether dWectory. 

T argel directory for application . - - -

jC:WProgram FilesWHMS-5300 Ver5.ff# II Browse ... I ' 
-~--- .. , . - ~----·· 

Target dwectory for Nation~llnstruments software -

IC :WProgram FilesWNatlonallnstrumentsW II Browse ... J 

[ « aack J[ Neld » ] [ 1;ancel ]' 

Click "Next" button. 

· l[,l HMS-5300 Ver5.8 l_gJ @] I~ I 

License Agreement 
You must accept the ticense(s) displayed below to proceed. 

.... 

NA llONAL INSTRUMENTS .± :u: E ~~ <>l ~o] ~A J11 ~ D 

~-'.j{)" "?.21J..}-;g: 0]~~ J1l~O]Q. _±~~~Oj q~-~E. ~ ~7.] .:i!.j-~-i- ~lit]-/] 0]~011 ~ 

.711 ~Lil %~ ~ ~'6] ~£~ t]-Q. ~'6~~ .±~~~Oj q~·~E. 'JJ il~l .:i!.l-~ ~li~ ~t]-'5'ij~ 

&Je~ :=r~~.s:.~ . ~ Jll~ ~.:a011 ~.21tt::i2. ~ .711~011 .:r-.;t;-~~ ~011 ~.21ttJ11 !E!LJ-. ~ .711 
~£1 ~J-~:A~.S:.~ ~ .71]~{)"£1 ~_:a011.:r-.;!;-£!J]~ ~~~ ef~ ~'*- , iJ'-].:i!.l-~ ~.± 'd-Je~ ~ 
~t*l9 .±~~~OJ~ q~·.S:.E. 'JJ J-t-§-t~:Al WO:] .±~~~OJ~~{[.±~ .±~~~OJ~ (£ 
-E-..;.~ ~J--j.2} -§-J] ~~) .;.~t]- ~5:.¥-El 30~ O]L!lol] .±~~~Oj~ ~';tt]-Q. ~';I' J-1, Nl 

£1 ~J-] ~';j" ~7<Jl0111I}~Q . 

1. ~g] - ~ .711~011J-i q~gJ -§-Oj~~ q~.:i!.j- i[~ £10]~ .:Q~Q: 

A. " o/?}l1/l~>"/7li!J " O]P;:): ~~-- "?~ ii!.-&JHJ"'i- £1D]t_1-Q 
~ 

. - - ~ .. 

0 I accept the License Agreement. 

® :C¥::6:~i::~:;;:c:j_pi:i6~:(1~~riS.~Ai~:~:~:~:6:\;: 

I « .6.ack II Next» II ,Cancel I 
Click " I accept the License Agreement(s)". 
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---
~ ,J HMS-5300 VerS.S CEJ @) ..,.... l!!i3!rl 

license Agreement 
You must accept the license( s) displayed below to proceed. 

' 

.... 
NATIONAL INSTRUMENTS ±. :u: E ~<>-] i:10]~A Jfl~ D 

~ ;t]~ .,;p~ .l.}~: 0]~~ Jl]~O ]Lf. ~~~-lli] Oj L.f~.X.E. ~ ~;t] .Jl}~~ ~.ii:5"}7] O]~oJI ~ 

Jll~L!l-!i- {]~tl i1 £~ ~q. -=?~"8H:· ~~~~OJ q.~.x..:. '1! -ii!;tJ.Jll-~ ~.tt.s- ~mt11~ 
Hi~~ .!r~.£.~~ . ~ Jl]~ ~z:!Oll ~~ti}.:U. ~ 74!e..~ =jL:;lf~~ ~oll ~~"B"tJ11 ~Lf. ~ Jll 
~~ ~.l.t:At.x.~ ~ Jll~~~ ~z:Joll =iL~£1Jlw JtJ ;tJ u-~ ~~. ~;tJ .Jll-~ ~~Hie~~ 
~"5-}0j ~~~~Oji- Lf~.X.E. ~ .l.}%"5-t:Al W"Dl ~~~Sj:I]Oj ~~~~.X. ~~~~Oji- (.£ 
~ 4Jtl- ~.l.-j.2j- %7] ~~) 4~~ ~.£¥Ei 3 0 ~ O]L!loJI ~~~Sj:I]Ojfi- Jt)-';;t~I.f . Jt!-\t J..l, Nl 
~ ~)..] Jt)-';;t ~-'Jloli!L]-~q 

1. ~~ - ~ Jl]~oJI .l.i q.~~ -!OJ~~ Lf~.Jl} i;l"~ ~ll]i- ~~Lf: 

A. "CJ7f Efr>/7li!l" O]Ttf "2:i~i- _,;p~ jj!~J~~~ ~ll]~Cf. 
~ - .. ---~ -- - ---- -- -- -----. ·--- ·--· 

® iL~~~P-~ :ffu!:~f?.~D.i~A.ii!.~~~~Qi:.J 
0 I do not accept the License AQreement. 

I «.6.ack ][ Ne~<t » II ~ancel I 

Click "Next" button. 

J:. J HMS-5300 Ver5.S ~ B ~ 

Start I n&taOation 
Review the following summary before continuing. ' 

Adding 01 Changing 
• HMS-5300 Ver5.8 Files 

' 

.. -------

Click the Neid button to begin installation. Click the Back button to change the installation settings. 

[ .s_aveFile ... j [ « .6.ack l lc: : :::: fi~i::>. >. ::: ::J [ ~ancel I 

Click "Next" button . 
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1[,1 HMS-5300 Ver5.8 

Over~ Progress 
5 

Currently installing HMS-5300 Ver5.8. Part 1 of 1. 

\:~ ... :: .. "-':"Jl . .- ... ·--~ ~~ .-.. _-. 

It is installing program files. 

lfJ HMS-5300 Ver5.8 

Installation Complete 

The installer has finished updating your system. 

l « Back If Next » 

IE] a 

][ ::~~;h 

Click "Finish". Installation process was finished. 

~ 

J 

r~---------------~-

You mllst rest~rt your ~omputer to complete this operatiori'. 

If you need to install hardware now, shutdown the c(jmputer. If ypu 
choose to restart later, restart.your computer before runnin·g an~/ of 
this software. · 

j['·n··· ............ Res\aif ..... : ... n··] .~hut Down Restart Lg_ter 

Click "Restart" and before that, please save the data in advance that is on operating. 
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3. How to measure 

Start the program. 

HP USB .3t.~ ¥~ ~~ 

ISP Li~e 
K-MAC 

ny 

NHc 7 Es>enti.a ls 

Norton Ghost 

· PMPql;!j ~ 

PrintS~rver Utiliti l?~ 

S.am>ung CLP-31 S!?rie-s 

SK Telecom ~~USB'=.2}0 1 !:f1 

USB •VEB CAMERA 

1) The first main page of hall effect measurement system 

If all the hardware connections and s/w program was successfully installed, start to 

open measurement page. 
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O(um( 

~sert4 am_!] 

SampleN ame 

TempOelay (sec( - SII1P - I *IIF*A 

Su!lt concentr1tion • Mii!IIII§M { f em 31 
SheetConcentrations MEI!I!IIGM [l cm 2J 

Res istivity • MEfii!iJFM l 0 em J 

MAI!i!lliiM [1 iO em l 

'iiW 
PIP* 

UACimlll. 
MPLIII 

*"""* IABO lmiiil. 
*¥'14 M FIFE 

Mobi lity "' WiEFFFIM [cm2t vs ] 
Aw rage Hall Coefficient "' MIFFSQM [em 3J C I 

A-C Cross Hall Coe1'ficient • ipi+!M I em 31 C J 

B-0 Cross Hall Coefficient "' [ em 3/ C J 

< Pic# 1. Initial test page > 

Above pic#l) is to show initial measurement page . 

(1) Input value 

INPUT VALUE 

Date 

ComPort 

Temp. 

lniti<1! [1 \ ] 

!rffJJ 

o::Hl-2011 User Name 

Sampletlame 

< Pic#2. COM PORT selection> 

Ecop1a 

Pic#2 is to show selecting COM PORT by pull-down menu bar. It is automatically 

s ele cted but if not, click COM3 except for COMl. 
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INPUT VALUE 

Date 

ComPort 

Temp. 

lni ti ~d [h] 

8 [T] 

>~ROOM TEMP. 

VARIABLE 

Usert·lame 

Samplet·lame 

TempDelay [sec] 

Step 

.I 

::::pa1n 

< Pic#3, TEMPERATURE selection and temp range set up> 

You can select "ROOM TEMP" or "VARIABLE TEMP" as per your test purpose. 

INPUT VALUE 

Date 
::;:.:•-••••n•••-•••1 

i~:EL~!~~.~j 
Temp. 

lniti::1l [h] 

OE:-31-.:!011 UserName 

SampleName 

<Pic# 4. Input current> 

" I" means input current value. You c'an fill it from lnA to 20mA as per the sample's 

electrical properties. If it is too high resistive sample, you will have to fill it lower, on 

the other ~and, if it is high conductivity sample, input current must be lOrnA or 15, or 

higher. 

"D" is doped - sample thickness layer. You have to know it in advance by testing with 

your ellipsometer or other instruments. 

"B" is magneto flux density. We usually offer 0.55Tesla magnet but it may be little 

stronger or little weaker. It will be range of 0.57T - 0.53T and we will test and label 

actual magneto flux density in magnet kit before shipment. 

This is because our permanent magnet is very sensitive to air gap between both round 

magnet. 

"INITIAL" and "FINAL" means variable temperature set-up range in which user likes to 

test. Limit temperature of AMP55T is 80K for "INITIAL" and 350K for "FINAL" temp . 

and temperature of AHT55T3 is upto 573K. 
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"STEP" means actual testing point. In Pic#4, we filled "11" and "INITIAL" temp is 

300K and "FINAL" temp is 320K. If so, our system will measure at 300K, 302K, 

304K,,, 318K and 320K. It measures 11 number of point at each 2K interval variation. 

Date 

f o.i1i.P"o.itl 
:••-••--•-•u -•J 

Temp. 

lniti:"il [h] 

(2) Open port 

D [um] 

Userl>lame 

SampleName 

TempDelay [sec) 

- Step 

< Pic#5. complete input value > 

< Pic# 6 click "OPEN PORT'' > 

Ec o~:na 

100 ~ ........ 

If you filled all menu in input value, you have to click "OPEN PORT'' to see if connection 

is successful. 

Above Pic# 6 is to show "connection success" and you can also see currently real-time 

temperature in progress. It now indicates 297K. If it reach to 300K, the system will 

start to run , after system wait 5 seconds of maintaining time at 300K. 

If you see "connection fail", you need to check hardware(cable) connections. 

If you see "connection success", click "MEASURE" button, and it starts to run 

successfully. 
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(3) Measure 

OPERATING DESCRIPTION . . _ . 
• ~ "i. 

< Pic# 7. It is testing and reads raw data > 

It is testing now and it reads and displays raw data, Vab, Vbc, Vac, Vcd, Vda, Vbd. 

OPERATING DESCRIPTION 

< Pic# 8. Magnet system is inserting Magnet N to S > 

Now, magnet s ystem is inserting magnet N to S automatically by motorizing system. 

And then right after that, system reads and displays data of MAC and MBD. 

OPERATING DESCRIPTION . -·-· . 

< Pic# 9. Magnet system is inserting Magnet S to N > 

Now magnet system is inserting magnetS toN automatically by motorizing system. 

And then right after that, system reads and display data of -MAC and -MBD. 

OPERATING.DESCRIPTION . 

< Pic# 10. Measurement END > 

Measurement was finished and you can s ee below "MEASUREMENT DATA" in Pic#l2, 

"RESULT" in Pic#l2. 
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(4) Raising temperature automatically by heating up sample board. 

· .. ·P-RQGREssrluJ 306K controllin~ 
--~-..,_... -·. -----------

< Pic#ll. The system is raising temperature > 

If the system finish measurement at the first step temperature, system rmse 

temperature automatically by heating up bronze sample board to reach to next step 

temperature. The system starts to repeat measuring process when it goes on to the 

next goal temperature. 

(5) Test results 

~ -

MEASUREMENT DATA 
.4.8 [m'./1 

:: 54~5 

2 5"351] 2 7202 -0 2214 

< Pic#12, "MEASUREMENT DATA". It is raw data> 

Pic# 12 is to show raw data and these values are based on calculating below "RESULT" 

values such as bulk concentration, mobility, resistivity and so on. 

And, in the first row of black colr box, system applied forward current. In the second 

row of gray color box, on the other hand, system applied reverse current. 

And, you can also see whether ohmic contact is good or not ,by taking a look at absolute 

values of each pair(forward and reverse value). Now in Pic#12, please see Vab. Each 

values are "-2.5416" and "2.5425", and absolute values of each other are very similar. 

So you can see ohmic contact is good. 
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'"REsULT ---
B t~t cNlC•ntrriim• -]lcm3] 

Slieet Concentrrlico = -)/cm2] 

Resis1il1ti = -~ 0 em) 

Cornluctility = -11 Ill em) 

Magneto. ReSISiift::e = _, n I 
- - nn __ . .,o;;- ~-

Mobility= -[cm21Ysj 

Average Hiii i COOficierl= -[cm31C] 

H Cross Hiill Coaticiat = - [ cm 31 C I 
B-0 Cross Hcll l Coaticitfl = - [em 3f C I 

Ratioo! VerticaiiHori zotltj = -..................... - ---= 

< Pic# 13. "RESULT'' > 

After final test, it displays 

Bult concentration, 

Sheet concentration, 

Resistivity, Conductivity, 

Magneto-Resistance, 

Mobility, 

Average Hall Coefficient, A-C Cross Hall Coefficient, B-D Cross Hall Coefficient, 

Ratio of VerticaV Horizontal 

RESULT DATA 

-

I. Te mp Cummt Bu~ Con. Sheet Con. ~[ Reeiotidy Conducti.ity .. r.l<~gneto R·.,. ' Nob iii¥ '-'9 . HoU AC H.U J BD H•U Ratio V/H,....:J 
1.1 300 lOOOE-3 -1.393E+2 1 -1.393E+1 6 1.193E-4 8.382E+3 2.600E-2 S.757E+1 -'4.482E-S -4.516H ! -4.448E-S 9.330E-1 
12 300 lOOOE-3 -l377E+21 -i.377Et16 l193E-4 8.380E+3 2.629E-2 3.799E+1 -4.533E-3 -4.560E-3 ! -4.506E-3 9.334E-1 
3- 3oo-- -l.·o-oiE:s-· -=~~399E+i1---=-1.isa[+i6 ---,~1--a:s-ilE+a-- --2.59of:~--3.743i+i-- - -4.466E-=-3 --=4-:-5!iE·:s-t ~s"95f:~:a- - -9331ri.:::; ·-
4_ 300 lOOOE-3 -1.393E+21 -1.393E+16 1.194E-4 9.377E+3 2.599E-2 3.754E+1 -4.482E-3 -4.473E-3 i -4.490E-3 9.328E-1 

5 300 1.000F3 -1.388E+21 -1.388E+1 6 U93E-4 9.300E+3 2.609E- 2 3.770E+1 -4.499E- 3 -4.483Ec3 ! -4.514E- 3 9.329E-1 ..:J 

<Pic# 14." RESULT DATA" > 

In Pic# 14. " RESULT DATA", it shows Temp and Current as well as RESULT values m 

Pic# 13. 

(6) SAVE the measured data. 

If you finished all test process, click "SAVE" button below. 

< Pic# 15. menu bar in the first main page > 

It can save data as below. 
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Save Data (8] 

g1~1;;~~y !C:WDocuments and SettingsWOwnerWI:lf'e ife!WHMSSOOO DH!rr~ 

}ij~- ~~7::1([): I HMSSOOO DH!rr~ 
,----------------------------------------------------, 

J "~. E::i ;I:H! Af~ 
~ lb program installation 

LH :!:12 ~Ai 

@} 
l:lr~:e:re! 

;; 
LH ~Ai 

:~ 
LH ~~Ei 

'---------------------~---------------·----------------J 

m~ Olii<.t:il: 

m~ ~C!<IJ: 

lUll 
1'-.ha!l 

< Pic# 16. save data window > 
And, saved data can be transformed to excel file by opening saved data file(- .hall) in 

excel file. 

(7) LOAD menu. 

If you like to see existingly saved data in the first test page, click "LOAD" menu in 

Pic# 15. 

(8) CALCUL menu. 

If you made a mistake to fill incorrect D (doped sample thickness layer), or incorrect 

B(Magneto flux density), you don't have tore-measure again. 

Please just fill actually correct D or B in input value, and then click "CALCUL" button. If 

so, system calculate it automatically. 
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2) The second page 
(I/V, I!R measurement and graph plotting) 

If you like to see I!V, I!R plotting graph, click "Go To I!V CURVE" as below. 

< Pic# 1. Click "Go To I/V CURVE > 

< Pic#2. I/V, I/R Curve Tracer page > 
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INPUT VALUE 
lR:;~t:~:l 

USER NAME 

SAMPLE NAME 

COM PORT 

o:::-:: 1-2011 

TEMPERATURE 
TEMP 

II IITL2-.L [h ] 

Fll l t. L [h] 

STEP 

CURRENT 
lt•JITI.t:..L 

FIN.A.L 

STEP 

-1 DDD 

1 DOO 

~;;;.;:;=:=;;;;;:::;::::;=:;;:;:::::;:::;;;:=;::;::.~<Pic# 3. Input value of I/V, I/R page> 

"CON.REF(%)" is percentage of the ratio between horizontal and vertical resistance 

values. If vertical resistance is lOohm and horizontal resistance 20ohm, "CON.REF(%)" 

is 200%. 

Limit is 1000%, and if actual tested percentage is higher than 1000%, the system says 

"contact fail" in" OPERATING DESCRIPTION". 

"STEP" in current above also can be set up as mentioned in "STEP" of temperature. 

< Pic#4, menu button in IN, I!R curve tracer page > 

Click "MEASURE" button if you filled all in input value, temperature range and current 

in IN, I/R page. 

Or, if you just like to see measured data in the first main page, click "I-V curve" and 

click "ab ---".You can see each a to b plotting graph in variable temp. 
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TEMP 

IIHTI.Al pq 

Fili Al [K] 

STEP 

CURRENT 
IIIITIAL 

FiliAL 

STEP 

' ' 600.0E-6 600.0E-6 

< F)c# 5. a to b plotting graph in variable temperature > 

And, you also can see plotting graph of "b to c", "c to d" and "d to a" m variable 

temperature by just clicking "be", "cd", "da" in above pictures. 
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IIIITl.ll 

f lll ~ L 

STEP 

20o.hE-s 40o.Oe-s soo.OE-6 eoo.bE-6 

< Pic#6. b to c plotting graph in variable temperature > 

3.34E-2T-­
J.ooE-2-1:--+--I--+--I--+--I--+--I----I 

2.25E-2+--+--+--+--+--+-- +--- +---+-,,..--+---

1.50E-2-I 

:E 7.50E-3 -fj---+--+----+---+---t---+.o---+---f---+--

* I JOK ~ 2.&E-18-f-l --+--+--+--+---~"""'-+--+--+--+--

g -7.SOE-3-f----f---+--+---',r---l---+---f---l---t----

-1 .50E-2-I-----I-----I----::F I---- --11------l----l---t---t---t---

< Pic#7 c to d plotting graph in variable temperature > 
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I 

I 1.50E-2-f-l +--+--+--+---+---+---+--~"'---+---+--+­
! ~ 79JE-3 f--f---+--+--1--t--+--~"--t--f---t--+-
l w 1 I ~ 7.81E-1Bf---!--+ --+--1--t---::o.F""'--t---t--l---t--+-
i -' I ~ -7 .50E-3 

-1 .9JE-2-HI---+--+----::~--+--I---+---+---+--1--+-

< Pic#8. d to a plotting graph in variable temperature > 

If you like to save the data, click "SAVE" menu button. 

And, it saves in "-.temp". Ex tension· name must be ".temp". 
-- -- ----- ---~- ------ --- --------------------------

Save Data . _ l'BJ 
g:~;g)~? ~ C:W'Documents and SettingsWuserWI::Wa .2Je:JWSpain 

LH ~~Ei 

iU'il 01 ii(~_): 

[~~ ~Cl(l): 

lr:emm 
l"'.lernp 

< Pic#9. I/V. I/R save data window > 

:a I *!~(~) 

il *1:1: 
4 
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CURRENT [A) 

< Pic# 10. J/R plotting graph in variable temperature > 

And, you also can see I!R plotting graph of "a to b", "b to c", "c to d" and "d to a" in 

variable temperature by just clicking "ab", "be", "cd", "da" in above pictures. 

And, if you'd like to save I!R tested data, click "SAVE" menu bar. It can save as below 

image. 

lvticro50ft [xccl- ir temp 1~-DI f-1*1 

SO;>(ll [fOIEHQJ !t<~J !L!!cilct!J 

.J I "l • · i - · I: • ;;:1 'tl ! 'l!.ll ,;, ~ ~~· ;;>;;;§======''=· ,~1 ;..1 '""'=·~I _:JI~:Ji....=2l:_l~ll':::_:a::__:'!ii=:_:~=:· c.:..l ~w:_:_%~·~~J~.o.'!:":Ji 

< Pic# 11. I/V, J/R saved data in excel > 
Click "DATA VIEW'' menu. You can see all tested data in I!V, I!R page in text file . 

32 



3) 

DATE 
10-23-2008 

User Name Sample Name Initial Temp Final Temp. Temp Slep lnilial Current Final Current Curren! Step 
Ecopla Ecopla1 320K 330K 006 1.000&04 1.000&04 010 

No. Temperature Current Vab Vbc Vcd Vda Rab Rbc Red Rda 
001 320K · 9.989E-05 988BE-02 3 .41 8E-02 2.747E·02 8.333E·02 9.886E• 02 3.418E+02 2.747E+ 02 8.333E+D2 
002 320K -7.778E-05 7.3 67E-02 2.6J2E-02 2.115E-02 6 .~53E·02 8 H2E•02 3.383E+02 2.719E+02 8.29BE+02 
003 J20K -5.556E-05 5.276E-02 1.877E-02 1.508E-02 4.596E·02 9.496E+ 02 3.378E+02 2.714E+02 8.273E+02 
004 320K · 3.333E-05 3J67E-02 1.1 22E-02 9.005E-D3 2.757E·02 9.500E• 02 3.367E+02 2.701 E•02 8.27DE+D2 
005 320K -1.111E·05 1.0~ 1 E-02 3.769E·Ol 3.042E-03 9.13BE-03 9.367E+02 3.392E+02 2.737E+02 8.225E+02 
006 320K +1.111 &05 9.031&03 3.818E-03 3.056&03 9 . 156E~03 B.128E•02 3.436E•02 2.751E+02 8.240E•02 
007 J20K +3.333E-05 2.571E-02 1.148E-02 9.235E- 03 2 732E-02 8.012E•02 3.-445E•0 2 2.770E+02 8.195E•02 
008 J 20K +5.556&05 USSE-02 1.904&02 1.531& 02 4.540E-02 7.659E•02 J .427E • 02 2.755E+02 8.173E+02 
009 320K +7.77BE-05 3.693&02 2.660&02 2.13BE-02 6349E·02 4.HBE+02 3.420E•02 2.74 9E+02 8 163E+ 02 
010 J20K +9.999&05 3. 777E-02 3.41 5E-02 2.745E- 02 8.1UE-02 3.777E+02 3.415E+02 2.745E+02 8.144E+02 
011 322K ·9.999E-05 2.900E-02 3.429E·D2 2.754E·02 7.701 E·02 2.BOOE• 02 3.429E+D2 2.754E+ 02 7.701E+02 
012 322K -7.778E-05 2.235E-02 2.64-0E-02 2.120E-02 5.939E-02 2.873E+ 02 3.39 4E+02 2. 726E+02 7.636E+02 
013 J22K -5.556E·05 1.592E-02 1.883E-02 1.512E-02 4.237E-02 2.865E+02 3.389E+02 2.721E+02 7.627E+02 
014 322K ·3.33J E-05 9.512E-03 1.127E·D2 9.040E-03 2.538E-0 2 2.85 4E+02 J.380E• 02 2.712E+02 7.614E+02 
015 322K -1.11 1E-05 3.208E·03 3.788E-03 3.057E-OJ 8.527 E-03 2.887 E+02 3.4.09E+Ol 2.751E+02 7.6H E+ 02 
016 322K +1 .111&05 3.560&03 3.815&03 3.063&03 3.187&03 3.204E+ 02 3.433E+02 2.757E+02 7.8 74E+ 02 
017 322K +3.333&05 1.072&02 1.150E-02 9250E-03 9.648E-03 3.215E+02 3.449E+02 2.775E+02 7.6HE +02 
018 J22K +5.556& 05 1.778&02 1.907&02 1.534&02 1.600E-02 3.200E+02 3.433E+02 2.760E+02 7.6 74E+02 
019 322K +7.778& 05 2.48-tE-02 2.665& 02 2.141 &02 2.234&02 31 93E+ 02 3.426E+02 2.753E+02 7.57 4E+0 2 
020 322K +9.999&05 3.190&02 3.422E-02 2.747E-02 2.869E-02 3.190E +02 3. -t22E+02 2.747 E+02 2.869E+02 
021 32-tK -9.999E-05 3.032E·D2 3.-t38E-02 2.751E-02 2.688&02 3.032E+02 3.43BE+02 2.7 61 E+02 2.688E +02 
022 32~K -7.778E-05 l.33 3E-02 2.646E-02 2.125E-02 2.069E-02 3.000E+02 3.4.02E+02 2.732E+02 2.661E+02 
023 324K -5.556E-05 1.664E-02 1.888E·02 1.516E· 02 1.475E·02 2.9 95E+02 3.39BE+02 2.728E•02 2.656E+02 
024 324 K ·3.333E-05 9.943E-03 1.130E·02 9.058E·03 8.905&03 2.983E +02 3.389E+02 2.717E +02 2.672E+02 
025 32~K -1.111E-05 3.3UE-03 3.79-tE-03 3.061E-03 2.9H E-03 3.009E+02 3.4.14.E+02 2.755E+02 l.676 E+02 

3.065&03 2.919&03 2.936E-+0 2 3.-t41E+02 2.758E+02 2.68t E+ 02 ~ E~ _ _ 32.(K~!~Q.~--~=~~~J!~~:!I~.§-_03 
------~------

PRINT l rci.os~ :1 

< Pic# 12. DATA VIEW window > 

The third page 

( Graph plotting of temp versus carrier concentration, mobility, resistivity, 

conductivity, hall coefficient ) 

If you finished test in the first main page, click "Go To TEJ\1P Chart" as below. 

< Pic#l. click "Go To TEJ\1P Chart" menu button > 
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SfEP 

< Pic# 2. Temperature versus Bulk concentration graph > 
Click "Concentration" button in Pic#2 and graph plot as above . 
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< Pic# 3. Temperature versus mobility graph > 
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<Pic# 4. Temperature versus Resistivity graph > 
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< Pic# 5. Temperature versus Hall Coefficient graph> 
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<Pic# 6. Temperature versus conductivity graph> 

4) Test in Low temperature by using Liquid Nitrogen (important) 

(1) Pour Liquid Nitrogen into Funnel. 

< Pic# 1. Pour Liquid nitrogen into Funnel > 
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(2) Pour Liquid Nitrogen to be enough and close LN2 tank lid 

< Pic#2. Pour Liquid Nitrogen into round LN2 tank > 

(3) Click "COM PORT'' before starting to measure. 

In the first measurement page of s/w, click "COM PORT''. If it shows "connection 

success", the s ystem is trying to r ead currently temperature and it indicates 

currently temperature in "Progress (%)", 

You can see temperature goes down step by step in "Progress(%)". 

If you like to measure at very low temperature, for example, from 80K or 90K 

temperature, you have to pour about lOOml Liquid Nitrogen into funnel one time . 

And, you will have to r epeatedly pour more than 2 to3 times at one or two minutes 

interval. 

It flows down into square LN2 tank which is centered on both round magne t. 

This process is not only to reach to low goal temperature but also to keep not­

dewy status in sguare LN2 tank. 

And, these process of pouring LN2 is always substantially needed to measure at 

lower temperature than room temperature . 

37 



(4) Start to measure 

If temperature of sample nearly reaches to goal, by above LN2 pouring process, click 

"MEASURE" button. It starts to measure sample at variable temperature. 

For example, you would like to measure on 150K and the system is reading 270, 260 , 

250· ·· .. 170, 160K arrived, you click the 'Measure' button, so the system will find 150 K 

temperatures and start the test. 

** Starting on low temperature at 80 -90K 

If you want to start at 80K or 90K etc. which is very low 

temperature, it is very hard to reach and start the test at the 

first time. 

In starting on low temperature at 80 -90K, please wait for over 

5 minutes, because the LN2 tank need a time to low itself also. 

The thermocouple can read the low temperature by LN2 . at 

first, but the low temperature can be read by reaching it to the 

sample board in the bottom of the LN2 tank. 

Therefore, the user who want to test to start on 80-90K, 

please have a time to wait for a while.(over 5 minutes.) 

(5) Tip (Important and take care ! ) 

i) Liquid Nitrogen may be dangerous if it is contacted to skin or clothes . So, please pay 

more attention to this during test. 

ii) When you like to quit testing process, during test performance, you have to click 

"STOP" button, first and then click "CLOSE" button and finally close button(" X") in s/w 

test window. 

If you click directly close button ("X") in s/w test window , without clicking "STOP" button 

and "CLOSE" button, it may cause some system problem. 
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iii) When you try to change sample to measure another sample, you have to dry the 

sample board and sample. To do that, do not try to take out the sample board with 

magnet lid from square type LN2 tank. 

It will make the sample board with sample be dewy if taking it out of square LN2 tank. 

Without taking out sample board with sample, just set up 330K in initial and 330K in finial 

and set up 3 steps and measure it. If so, then the system will raise the temperature and 

measure at 330K in three times for 1 ~3 minutes. After this test, you can see sample 

board with sample be dried. 

iv) HMS5300 system can have 99number of test results at one time test and therefore, 

if you like to test 2K interval such as 80K,82K,84K,, temperature range set-up must 

be limited, i.e from 80K -270K or 90K - 280K or lOOK - 290K like this way. Or, if you 

like to test wider temperature range, you have to set up 3K or higher temperature 

interval. 

v) We strongly recommend that you should not do other work on the computer that is 

measuring Hall Effect by HMS-5300. Other job will possibly interfere the measurement 

data and especially 'Go To Temp Chart' button cause the problem with buffering, so main 

data cannot receive the current and shows a wrong data result. 

vi) Although there is no problem in common use, we provide fail-safe fuse of 2A for 
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purchasers who use 100-120 voltage, in case that the fuse 1A is sometimes 

disconnected in 100-120 volt circumstance. The disconnection problem seldom happens. 

This is fail-safe fuse, so you don't need to force to change if there is no problem. If you 

want to change the fuse, please follow the below process. 

This is fuse case. Use flat device(ex.driver) 

to lift the case. 

This is the current fuse. 

(for 220-240 volt, lA} 

We provide the fail-safe fuse. 

(for 100-120 volt 2A) 

- TECHNICAL SUPPORT -

Ecopia Corporation 

7th Fl Gyeongdo Bid, 986-18 Hogye-dong, Dongan~gu, 

Anyang-city, Gyeonggi-do, South Korea. 431-841 

Phone) 82-505-389- 1999 I Fax) 82-505- 389- 1996 

Contact person: Andy Lee ( International sales manager) 

MOB) 82-1 0-3440-4413 

e-mail} andylee@ecopia21.co.kr (International) , lgt111@ecopia21.co.kr (Domestic) 

web) www.ecopia21.co.kr 
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