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Abstract

In this paper, 6bit SAR ADC tolerant to ionizing radiation is presented. Radiation tolerance is achieved by using the
Dummy Gate Assisted (DGA) MOSFET which was proposed to suppress the leakage current induced by ionizing radiation
and its comparing sample is designed with the conventional MOSFET. The designed ADC consists of binary capacitor
DAC, dynamic latch comparator, and digital logic and was fabricated using a standard 0.35um CMOS process. Irradiation
was performed by Co-60 gamma ray. After the irradiation, ADC designed with the conventional MOSFET did not operate
properly. On the contrary, ADC designed with the DGA MOSFET showed a little parametric degradation of which DNL
was increased from 0.7LSB to 2.0LSB and INL was increased from 1.8LSB to 3.2LSB. In spite of its parametric
degradation, analog to digital conversion in the ADC with DGA MOSFET was found to be possible.

Keywords : SAR ADC, Data Converter, Ionizing Radiation, Total Ionizing Dose, Radiation Effects.
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A APl oM AR B S AE
n-MOSFET®| Layouts W7Ashs 2& 53 si2%
oot a9 12 B A7 A A12kE 9 E Dummy
Gate Assisted(DGA) MOSFET®] F-z:0] 1 1Mrad?]
WA o]l A Eoj . AEA dhe 7;4\0] 1= 3l
t}. DGA MOSFET< Source$} Drain A}olo] P+
Implant F&& THEo] Fo=zx A 2bslutZol
Trap¥® Fixed Charge’} Channels #Aldh= AS 9
o}==11, Source®} Drain & Ho] Dummy GateE $13
AAA Cell 7ol FAAF7E dAstE A HolF
Hct. ol Dummy Gateol 17} A OVoltt
o] Abstuel] 7FE HATE glow i AbsetE
oA EHP7F A=A &7] wiEel H3t7F Traps A
Bethe A3 23E 7Ivre R g Foth 0.35um
Aoz AZto] H7] wiTo Gate A+s}=o] tjgh WAL

Of

rx of

12
rx
om
08
0%
HI
1z

N

P+ N+ P-act N-act Poly

Dummy Gate (GND)

Drain

Gate

Source

Dummy Gate (GND)

A=
Fig. 1

DGA MOSFET zo|ot®
The layout of DGA MOSFET.

gete natx golw Bk p-MOSFETS layout

of et FAo] flojm A WA el die Aelg
EA4S Hol7] wlio] Layout 4 $1o] ZHZE AH&35}
9}@[9]

2. Designed ADC
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