EEC146A Electrical Characterization Measurements
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1. NMOS FET (Pin 24, 25, 26)

Probe setup>

Pin 24 (Source) - probe 3 24

Pin 25 (Gate) - probe 2

Pin 26 (Drain) - probe 1 25

Channel button> 26

V1 (Vp), 11(I5) - mode V, FCTN Varl

V2 (Vg), 12 - mode V, FCTN Const

V3 (Vs), 13 - mode Common, FCTN Const N MOSFET (24,25,26)
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SEM picture

11/24/2015| WD | HV | mag |spot|Lens Mode | mode | —— 50 ym ——
6:48:15 PM | 4.6 mm | 10.0kV |1 253 x| 4.5 | Field-Free | SE | Nova NanoSEM




2. Diode (Pin 6)

Probe setup>
Pin 6 - probe 3
Copper tape - probe 1

Channel button>
V1, 11 - modeV, FCTN Varl
V3, 13- mode Common, FCTN Const

Diode (6) »
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Measures button>
V1:-10~ 5V, 100mV step
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Display button>

X-axis: V1, Y-axis: 11
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SEM picture

11/24/2015] WD | HV | mag |spot| Lens Mode | mode —50 ym —
6:09:41 PM | 4.2 mm | 10.0kV |774 x| 3.0 | Field-Free | SE Nova NanoSEM



3. Resistor (Pin 47, 48)

Probe setup>
Pin 47 — probe 1
Pin 48 — probe 2

Channel button>
V1, 11 - modeV, FCTN Varl
V2, 12- mode Common, FCTN Const

Measures button>
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SEM picture

mag spbt Lens Mode | mode | —— 100 ym ——
644 x| 4.0 | Field-Free | SE Nova NanoSEM

11!24!’2’0'15" ‘WD ‘ HY

62912 PM| 4.2 mm | 10.0 kV



4. Transmission Line (Pin 37~38,...,44)

Probe setup>
Pin 37 — probe 2
Pin 38~44 — probe 1

Channel button>
V1, 11 - modeV, FCTN Varl
V2, 12- mode Common, FCTN Const

Measures button>
V1:-10~ 10V, 100mV step

Display button>
X-axis: V1, Y-axis: 11
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SEM picture

WD HV h'wag 'spot Lens Mode | mode | —— 20 pm

11/24/2015| WD HV | mag |spot|Lens Mode |mode| =100 pm =
' mm | 10.0 kV|3010x| 3.0 | Field-Free | SE | Nova NanoSEM

6:26:38 PM|5.1 mm | 10.0 kV [369 x| 4.0 | Field-Free | SE | Nova NanoSEM




Ry =2R+R*L/W

R;: Total R (€2)
Rc: Contact R ()
Rs: Sheet R (€2/sq)

In addition,

R; =2R+R*L/W
=2R*L/W+R*L/W
=Ry/W*(2L;+L)

Ly =\/(pc/Rs)

L;: Transfer length (m)

pc : Contact resistivity (ohm-m?)
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[1, 2] Refer to the document by searching in google “contact resistance and tlm measurements”



Transmission Line Resistor (37 ~ 38,...,44)

015 (A)
e 37-38

——37.39 width Length R
37.40 37-38 |3.00E-05 2.00E-05 19.6782
a1 37-39 4.00E-05 25.2954
(V) v 37-40 8.00E-05 35.2658
15 37-41 1.60E-04 52.9521
——37-43 37-42 3.20E-04 92.7128
37-44 37-43 6.40E-04 169.033
37-44 1.28E-03 319.795
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5. BJT (Pin 33, 34)

Probe setup>

Pin 33 (Collector) — probe 2 33
Pin 34 (Emitter) — probe 1
Copper tape (Base) —probe 3 E
34
Channel button>
V1,11 (I;) - mode I, FCTN Const
V2 (Ve), 12 (I¢) - mode V, FCTN Varl
V3, 13 - mode Common, FCTN Const L (A) BIT (33, 34)
Measures button> oo
V2: -5~ 10V, 100mV step 003 oA
11: 0, 5, ..., 30mA 002 ——le=5mA
0.01 le=10mA
Display button> |, v (v) —oem
X-axis: V2, Y-axis: 12 6 —b—ah 2 a4 6 8 10 1 :222
_/ le=30mA
e 0.03



SEM picture

11/24/2015| WD | HV | mag |spot| Lens Mode |mode| ~—— 100 um —
68:54:15PM| 3.8 mm |10.0kV |526 x| 4.5 | Field-Free | SE Nova NanoSEM



