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> Experiment: To DETERMINE THE RESISTIVITY OF A SEMICONDUCTOR WITH
TEMPERATURE BY FOUR-PROBE METHOD & TO DETERMINE ITS BAND-GAP.

> Various parts of the Instrument:
e Constant Current Power Supply.

e Four-Probe with sample (Ge with non-conducting base)
arrangement inside the oven along with four connectors. |

e Heater, Thermometer for temperature measurement.
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‘ M - Sample with probes
> Th EI]I"Y Ma'n‘y eonventlonal methods for measuring resistivity are unseﬂq@%ry for

| : }s-ew g
| Semlcenductore beceuse metal-semiconductor contacts are usually rectifying in nature. Also

. thereis generallymlriﬁrlty carrier injection by one of the current carrymg {;01_1 acts. An excess
concentration of m&inorlty cqrrlers will affect the potential of other contacts and modulate the

| M S

resistance of the materlal The methed descrlbed here. uvercomes the difficulties mentioned

.....
3" %ﬁ.ﬂ}aﬁ

! above and also offers severeﬂ ether advantages It permlts measurements of resistivity in
‘ samples having a wide variety of s'w'“apeéw; incluﬁmg the resistivity of small volumes within

‘ bigger pieces of semiconductor. In this manner the resistivity of both sides of p-n junction can
‘ be determined with good accuracy before the material is into bars for marking devices. This

od of measurement is also applicable to silicon and other semiconductor materials.
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> Observation Table: -
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» Working Formula:
' L |
Resistivity ) = "E;) ) meter -------s-==---- (1)
e Where y
1€Te Po = 1 (210 S) """""""""""""""" (2)

'> Where

® W= Thickness of crystal.

288 8 Separation between the probes.
* i-Current through the crystal.
* v -Voltage across the crystal.

* f(w/s)- function, value of which is available in the data table.

* Band gap E, = 2]{225?} eV--mmmnmemoocmaaas (3) i |

e k-The Boltzman’s Constant.
* T-Temperature of the sample in K

> Procedure:

e Connect Plugs of Crystal (in our case Ge) (Four probe setup) with Constant Current Power

su;:?ply sockets for the milli-voltmeter & the milli-Ammeter. -
switch ON the AC mains of Constant current supply. LED will glow. Adjust the currentat
desired value (say4 mA approx). Note the corresponding mV reading in the milli-Voltmeter.
Keep Switch at suitable range. o
Place the four probe arrangement in the oven and Insert Thermometer in the gwenHo]e at |

the top. i |
Plug Oven in AC mains. Switch ON the Supply by rotating HEAT CONTROL s_wit{:hﬁiiclock ;
wise direction. LED will indicate it's ON position. e

Let the oven heat, note the reading in milli-Voltmeter and temperature 0C in thermometer.
Take milli-voltmeter reading for temperature upto 2000C. while the milli-Ammetre reading

remains at constant value.

** In each case of measurement temperature should be constant for at least five (5) minutes.
PID control should be attached with the oven.

1l

4 mA (Constant)

e Current (I)
2mm

e Distance between Probes (s)
e Thickness of the Crystal (w) = .73mm

e Function value f(w/s) = 4
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- &hd the slop of the curve = 1.065x103
Use equation (3) to find Eg .

® E; =7 eV (Approx).

- " - . —_— - —
5&311“:: So the energy band gg]:mt' the semiconductor (Germanium) is given byEg=7
(Apprnx).
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The experiment maybe repeated for other vaiues o the

netion f (w/s) for various value of (w/s) from the'
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) We guarantee the Instrum

) The SUArAntee Covers manufycpypip

i — defects j find us compon
limited to the warranty exte § C€lects in respect of indigeno - ctified
as far as lies within oyp mm;_‘:eﬂto us by the original manufacturer and defect will be re
Ny
3) The guaranteewill become fﬁva

9 /5 meg::gt ~vel resells the instrument to another party
; no
d) Eos dttempt have been made to service and modify the instrument.

1) Ihe non-wolrl::ing of the Instrument is to be communicated to us immediately giving_fl ull details
of the complaints and defects noticed specifically mentioning the type and sr. no. of the
instrument, date of purchase etc.

5) The repaiI: work will ]:3& Carried out, provided the instrument is dispatched securely pac@%d
insured with the courier. To and fro charges will be to the account of the customer.

DISPATCH PROCEDURE FOR SERVICE = 8

Should it become necessary to send back the instrument to factory please observe the folloy

procedure:

1) Before dlspatchmg the instrument please write to us giving full details of the fault noticed.
2) Afterre ceipto ﬁimf ter our

the instrument back to us 10r ¢

repairs dept. will advise you whether it is necessary to send
1airs or the adjustment is possible in your premises.
/ice) securely packed in original packing
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3) giip E.ltCh :323 m;t pi'a - 1 - ccessories and a copy of the details noticed to us at
uly insu :
our office address.
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