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 KEITHLEY 590

» CV Analyzer

* Agilent 4156C

»  Semiconductor Parameter
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Sensor Structures
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Sensor Structures

horizontale> y17 =

2x2
PXL-10x10
um-pt v1_6

2x2
PXL-10x10
um-pt v1_6

2x2
PXL-10x10
um-pt v1_6
S

2x2
PXL-10x10
um-pt v1_6
s

2x2
PXL-10x10
um-pt v1_6

2x2
PXL-10x10
um-pt v2_4

2x2
PXL-10x10
um-pt v2_4

2x2
PXL-10x10
um-pt v2_4
s

2x2
PXL-10x10
um-pt v2_4
s

2x2
PXL-10x10
um-pt v2_4

2x2
PXL-10x10
um-pt v2_6

2x2
PXL-10x10
um-pt v2_6

2x2
PXL-10x10
um-pt v2_6
S

2x2
PXL-10x10
um-pt v2_6
S

2x2
PXL-10x10
um-pt v2_6

2x2 PXL-
NNXNN um

2x2 PXL-
NNxNN um

2x2 PXL-
NNXxNN um
S

2x2 PXL-
NNXNN um
S

2x2 PXL-
NNXNN um

2x2
PXL-10xNN
um

2x2
PXL-10xNN
um

2x2
PXL-10xNN
um

S

2x2
PXL-10xNN
um

2x2
PXL-10xNN
um

INFN Pisa, 26 January 2018

—— chip x13y11

chip x14y02

verticale-> x01

verticale> x17



Sensor Structures

|-V curve with internal PT structures in reverse mode
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Sensor Structures

I-V curve with all internal structures in reverse mode
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Test Structures

e Diode

»d=1mm, A=0.785
mm?2

» C-V curves (100 kHz,
15 mV)

» VOV -60V
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Test Structures

e Diode
» d=1Tmm, A=0.785
mm?
» C-V curves (100 kHz,
15 mV)

- 1-V (0 V - 50 V)
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Average cpacitance vs bias voltage, 300nm sample
Capacitance vs voltage, 300nm sample
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Capacitance vs voltage , 300nm sample Capacitance vs voltage, 300nm sample
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Average cpacitance vs bias voltage, 100nm sample Capacitance vs voltage, 100nm sample
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Si02 width
[nm]

300

100

Depletion width w
[pm]

276 +- 7

271 +-5

Depletion Voltage
[V]

16.4+-1.7

17.5+-0.9

Doping Concentration
from C-V
[1/cm?]

(3.9+-0.2)*10""

(3.51+-0.09)*10"

Doping Concentration
from 0(1/C)/0
[1/cm?]

(2.+-0.1)*10""

(5.+-0.6)*10"

(2.4+-0.2)*10""

(4.2+-0.6)*10""

INFN Pisa,

26 January 2018

12




510, width 300 100
[nm]
Depletion width w 276 +- 7 271 +- 5
[um]
Depletion Voltage 16.4+-1.7 17.5+-0.9
[V]
Dopmg Concentratlon (3.9+-0.2)*10" | (3.51+-0.09)*10"

D0p|ng concentration 7*101 ->

Doping Concentration
from 0(1/C)/0
[1/cm?]

(2.+-0.1)*10"

(5.+-0.6)*10""

resistivity p = 6 kQcm

(2.4+-0.2)*10"

(4.2+-0.6)*10"1
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I-V curve with all internal structures in reverse mode
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~lest Structures

e Gate controlled

SMU- Diode

SMU2 » |l=2mMm,w=1mm, A=2
SMU3 mme

SMU4 » |-V curves

- Vgate (-10\/‘6\/)

- Constan bias voltage
(vback)
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Reverse current I —>

(a) (b)
FIGURE 8.20 Gated-diode structure showing depletion regions: (a) when the gate

voltage is Vg for the p-region, and (b) when the gate causes a depletion region of width
X4 at the silicon surface.

<— Accumulation —>|<——— Depletion + Inversion —>
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I
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Gate voltage Vg —>

FIGURE 8.21 Reverse current in the gated diode as a function of V;
showing the marked increase in leakage when the surface is depleted.
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Ugate [V]
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