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PIN Diodes: Fabrication, Integration and Applications
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INAC 2026 - International Nuclear Atlantic Conference

\
XVII Meeting on Nuclear Applications (ENAN)

!

Development of Brazilian Low-Cost PIN Diodes for Radiodiagnosis:
Linearity and SNR Analysis in Low-Energy X-Ray Beam

-
Trabalho desenvolvido com o CETER-IPEN




Irradiagdo dos Diodos PIN, com altas doses >50 Grays -
dias 26,27 e 28 de Maio

!
Trabalho desenvolvido com o CETER-IPEN




TG R University of Sao Paulo

{ Montagem para testes de irradiagao no IPEN
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para testes de irradiagdo no IPEN
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Experimental characterization of the 12x12 mm PIN diode:
(a) Radiation dose as a function of exposure time showing
linear response; (b) Dark current stability measured across
different exposure intervals; (c) Photocurrent generated
under X-ray irradiation (pumping current); and (d) Recovery
dynamics showing the discharge time as a function of the

applied dose.
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RADECS (RADiation and its Effects on Components and Systems
Conference) 2026

|

Design and Response Evaluation of a Brazilian Proton
Burst Detection System for Satellite Radiation Monitoring

\

Trabalho desenvolvido com o CTI-RA e FEI no
ambito do projeto CPSAE/CNPq #422360/2023-6
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O layout fisico do circuito foi
elaborado com o auxilio de uma
ferramenta open source, a fim de
viabilizar sua submissdo a um
tapeout gratuito promovido por uma
iniciativa de fomento ao uso de
ferramentas de cddigo aberto na
microeletronica. Por meio dessa
parceria internacional, o projeto foi
enviado a Alemanha, onde passou
por andlise técnica e ja recebeu
aprovagdo para fabricagdo. Os chips
ja estdo no Brasil e foram utilizados
nos testes de analises com protons.
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: DESEMPENHO I

L--------------------------------------

Diagrama de Bode (10 MHz a 10 GHz)

As  principais  caracteristicas de i
desempenho do circuito projetado sdo:

77777

(dB)

ho
9

e Ganho transimpeddncia mdximo: 78 dB
e Frequéncia maxima de operagdo: 1,46Hz -~ = e e
e Compatibilidade com diferentes valores de

impeddncia de  entrada, conferindo
versatilidade ao uso do circuito em diversas
aplicagoes

—————




Sinal de Amplificacao

Velocidade: 1 GHz |

(V)

Corrente de Entrada (pA)
Tensao de Saida
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PUBLICACOES EM ANDAMENTO
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Irradiagdao com
protons

\
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L-------------------------------------‘
142 MeV Proton at dlfferent beam current

. Proton Detector Board | Pre-amplifier | Oscilloscope
' 100 kQ |

; 4 mV/fC
1 nF :

Flg 4. Schematic diagram of the experimental readout chain used to
measure the temporal response of the proton bursts. The proton detector
board consists of a reverse-biased diode powered by a 12 V supply, with a
100 kQ bias resistor and 1 nF coupling capacitor. The signal is then
processed by the SAMPA front-end preamplifier configured with a gain of
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4 mV/fC and finally recorded by a high-speed oscilloscope for temporal Fig. 5. Temporal response of the POLI 4x4 readout circuit to 200 ms proton

waveform acquisition.

bursts with an energy of 142 MeV.
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TABLE L.

DETECTOR’S BURST WIDTH NORMALIZED BY THE ACTIVE AREA.
FRONT COT#1 (%} COT#2 ({%} POLI 4x4 (ﬁ)
20 MeV 76.2 +3.8 25.6+1.3 100.8 + 5.1
142 MeV 6.2+0.3 6.9+ 0.4 8.75+0.5
BACK COT#1 COT#2
20 MeV 309+ 1.5 32402 58.75+2.9
142 MeV 0 0 5+0.2
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Desenvolvimento de sistema de aquisigao
para multi-sensores 4x4 pixels
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4 )
PCI-MIO-16E-4 (PCI-6040E), sistema
de aquisi¢cdo de dados da

g National Instruments

24



University of Sdo Paulo

INTEGRACAO

L--------------

Painel frontal do VI do LabView desenvolvido para o projeto
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{ Aplicagoes em Satélites }

[ Aplicagoes Dosimétricas }

-

(&

Aplicagoes em Altas Energias e
altas doses

~

J
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"« Novo conjunto de mdscaras fotolitogréficas: A

e Estudo de diferentes materiais;

 Testes de dopagem para formagdo de jung¢do rasa
N-P na estruturas N-P, Intrinsico, P;

* Projeto e Fabricagdo do LGAD;

_* Testes de funcionamento do LGAD;
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