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A SOI Pixel Detector Using 

Pinned Depleted Diode Structure (SOIPIX-PDD) 

Pinned Surface of Si Substrate with High Density Holes 
Ą Very Low R-G Dark Current 

Buried Channel ĄNo Carrier Loss Due to Si-SiO2 Interface Traps
ĄNearly 100% Charge Collection Efficiency  

Lateral Electric Field to Gather Electrons into an n+ Sensing Node 
ĄHigh Sensitivity and Low Noise Due to Small Sensing Capacitance



A SOI Pixel Detector Using 

Pinned Depleted Diode Structure (SOIPIX-PDD) 

(Design Issues) 
Pinned Neutral BPW/Depleted BNW 
Ą Sufficient Potential Barrier (fB) to Prevent Hole Injection from BPW 

Sufficient Lateral Electric Field for High-Speed Charge Collection   
ĄMultiple BNW/BPW Structure Can Be Used. 



SOIPIX-PDD with Multiple BPW/BNW

VBB=-15V

VBB=-4V

25kWcm, 200mm

36mm x 36mm



Simulated 2D Potential Profiles of 

SOIPIX-PDD with Multi BPW/BNW
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Low-Noise Charge Amplifier 
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Optimization of Charge Amp. Noise
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Implemented SOIPIX-PDD chip
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Chip Spec.

Technology :0.2 mm FD- SOI CMOS    
Chip Size 4.45mm×4.45mm
Pixel Size 36ɡm× 36ɡm
Convertion Gain 59ɡV/e-

Target Pixel Noise 3.4e-

Dynamic Range:0.1keV-37keV
Event-Driven Detection Sensors , 18, 27;doi:10.3390/s18010027
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SOIPIX-PDD

Dark Current
(36 ɛm x 36 ɛm,  

VBB = -60 [V])

(36 ɛm x 36 ɛm,  

VBB = -30 [V])



Readout Noise @-35ϴ, Gain=1
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Noise Plot [e-]  of 8 7 Pixel Array

Comparison with Conventional 

SOIPIXs
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FWHM:200eV(3.3%)

@5.9keV

Very Small Tailing 

Ą High Charge Collection Efficiency

55Fe X-Ray Spectrum with SOIPIX-PDD

FZ-p, 25kW cm, 200mm 

Temp = -35[ϴ]

VBB = -60 [V]

Conversion Gain = 70 [ɛV/e-]

1 [LSB] = 122 [ɛV]

Bin =5[LSB]

Vt=100 [LSB] (=174e-) 

Single Pixel Event 


