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Polaritons in GaAs 
microcavity (λ=770nm) 

Balili, Science 316, 1007 (2007) 
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Green Hg line from Hg-Ar 
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Young’ interference fringes 
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J. Blacksberg, Y. Maruyama, E. Charbon, G. Rossman, to appear, Opt. Letters (2011)  



•  Super-resolution Microscopy 
–  Stimulated Emission Depletion (STED) 
–  Single Plane Illumination Microscopy (SPIM) 
–  Scanning Photoionization Microscopy (SPIM) 

•  Molecular Imaging 
–  Fluorescence Lifetime Imaging Microscopy (FLIM) 
–  Förster Resonant Energy Transfer (FRET) 
–  Fluorescence Correlation Spectroscopy (FCS) 

•  Nuclear Medicine 
–  Positron Emission Tomography (PET) 
–  PET & Magnetic Resonance Imaging (MRI) 
–  Single-photon Emission Computer Tomography (SPECT) 
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High variability of gain  
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Passive quenching: Operation cycle: 
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Richardson et al. PTL 21(14), 1020-1022 (2009) / Ph.D. Thesis, 2010 
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Implemented on 130nm CMOS 
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Thermometer  
coder 

16 element delay line 

6b ripple counter 

Quenching 

SPAD 

Cal 

10b memory 

Global clock 
280MHz Frequency doubler 

Global STOP FF 

START 

 

Vdd 

Delay element 

Column  
data bus 

Gersbach, Charbon, et al., ESSCIRC 2009 

Pitch: 50um 
Max. Resolution: 119ps 
Bandwidth: 1MS/s 
Accuracy: 1.2LSB (INL) 
Timing jitter: 128ps (FWHM) 
Timing uniformity: < 2LSB 
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Over 500 transistors 
In 50 x 50 µm2 
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The Megaframe-128 Chip 

C. Veerappan, J. Richardson, R. Walker, D.-U. Li, M. W. Fishburn, Y. Maruyama,  
D. Stoppa, F. Borghetti, M. Gersbach, R.K. Henderson, E. Charbon, ISSCC2011 



The Megaframe-128 Chip 

50um pitch 
12.3mm 

11.0mm 31 



32 
 

Median DCR: 100Hz 
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Y. Maruyama and E. Charbon, AN ALL-DIGITAL, TIME-GATED 128X128  
SPAD ARRAY FOR ON-CHIP, FILTER-LESS FLUORESCENCE DETECTION,  
Transducers 2011 
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Irradiation 

type 

Source Fluence/ 

Flux 

Dose (Si) Initial 

DCR 

Final 

DCR 

DCR after Annealin g 

(anneal time) 

Gamma  Co60 10.46 rad/min 1.0 Mrad 153 569 276 (172 h) 

4.3 AsV2 
 

0.25 mGy 540 545 540 (1 min) 

324 AsV2 
 

0.25 mGy 540 640 540 (1 min) 

X  Comet-Yxlon 
TU320-D03 

900 AsV2 0.5 mGy 540 701 540 (1 min) 

1.8x107p/cm2/s 
(11MeV) 

40.0 krad 140 6298 3884 (10 d) Proton Accelerator 

8.3x107p/cm2/s 
(60 MeV) 

40.0 krad 142 6290 1299 (21 d) 

 
Carrara, Charbon, et al., ISSCC 2009 
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M. Ghioni et al., 
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