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Transfer Length Method

Metal pads Semiconductor sheet

* Method to determine various P P

resistances 1n passive | / 7
semiconductor structures >| w / /
* Such as ohmic contact pads of various 2|
devices B e
* Most simple test structure allows é _— . _
fOr: ) ﬁ Substrate
* Contact resistance ?
* Semiconductor sheet resistance b | @ Measured esstance o
---- Curve fit 7
* Works by measuring several Rty
semiconductor lengths and Jl »
. . ope =
extrapolating the desired data N
1' : —t—f—F—F— !
-2 L1 L2 L3 L4 L5
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Measurement Methodology

 Four measurement probes . et
* Two for measuring pobe (Veormon) Ve
* Two for biasing sorse) 1T | [ Usense)

* Voltage biasing probes

* Apply linear voltage sweep _ metal
* Thus, creating a current & Rmi c

* Voltage measuring probes semi

* Are held at a constant current of 0 A | |
. . . 1 1
* The two probes will sense a difference in L
voltage Probel Probed

* Sense and bias probes do not need to be

on the same pad! r“n_..:l
Probe2
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Measurement Output

* X_ aX1s 1S V2_V3 - MARKER( 36.0000 UV 4.20648 ohm ------ )

e Y-axis 1s R 0
* R =(V,-V,)/1 .

* From here, we simply take the

16

2.00 /div

14

12

measurement at the Y-axis 0
o . m
* This 1s our R that we plot -
2
0
-390 m -300 m -200 m -100 m 0 100 m 200 m 300 m 390 m

V.23(V) 50.0 m /div
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Measurement Output

¢ X-axis 1s V,-V;
e Y-axis 1s R _ _
e R= (Vz-V3)/Il 0.05 - 4 30

0.10 40

* From here, we simply take the = < L gy = 40 pm i .
measurement at the Y-axis S 0.00- L =30 {20 %
S emi - ] m

3 _

* This 1s our R that we plot | // //
0.05_ L. =20pum 110

// L,,=10um
- L =4pym
-0.10 . L[ . . semi — " M 0
1.0 0.5 0.0 0.5 1.0
Bias [V]
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Current Crowding

* The purpose of the “transfer
length”

e The electron flow crowds at the
nearest edges of each of the
contacts

* This means that the contact’s area
1s not necessarily the actual
contact area

* Transfer length (x-intercept) is the
average length along the contact
that the electrons actually reach
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Complex Structures — Barriers

* For MESFET/HEMT devices, . . Ly
special structures are made to = . 11/ _Cap__
properly de-embed the contact gha;;e;
and access resistances i [
Buffer
* Importantly, an inclusion of a .
S Region - I

barrier 1s present and a recess 1s ‘i

L2

e Furthermore, there 1s still some
capped region to accurately
model device
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Practice

* Find the following information
from the table for the simple
structure pictured:

 Contact resistance R

* Transfer length L;

 Contact resistivity p

* Semiconductor sheet resistance Rg,

* The width of this is 100 um

 What is the effective contact area of
this pattern?
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* R =12x0.395 Q

* L, =0.465 um

* pc = 0.084 Q-um

* Ry, =0.388 QQ/O

* Effective contact area = 46.5 um?

2025-10-13 TLM - Jason Bissias

R (€2)

1 [03950
.
.................
0 5 10 15 20 25 30 35 40
L (um)



References

* TLM guide from Kyungpook National University

* Yoo, J.-H., Lee, 1.-G., Tsutsumi, T., Sugiyama, H., Matsuzaki, H., Lee,
J.-H., & Kim, D.-H. (2023). Analytical and Physical Investigation on
Source Resistance 1n InxGal—xAs Quantum-Well High-Electron-
Mobility Transistors. Micromachines, 14(2), 439.

https://do1.0rg/10.3390/m114020439

* Honsberg, C., Bowden, S. TLM measurement. PVEducation.org.
https://www.pveducation.org/pvcdrom/tlm-measurement?expr=30

2025-10-13 TLM - Jason Bissias 10


https://doi.org/10.3390/mi14020439
https://www.pveducation.org/pvcdrom/tlm-measurement?expr=30
https://www.pveducation.org/pvcdrom/tlm-measurement?expr=30
https://www.pveducation.org/pvcdrom/tlm-measurement?expr=30

	Slide 1: TLM
	Slide 2: Transfer Length Method
	Slide 3: Measurement Methodology
	Slide 4: Measurement Output
	Slide 5: Measurement Output
	Slide 6: Current Crowding
	Slide 7: Complex Structures – Barriers
	Slide 8: Practice
	Slide 9: Answer
	Slide 10: References

