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ABSTRACT

A bias circuit required for an oral sensor is manufactured inside the oral sensor chip to reduce its size and cost. The proposed DC-DC
converter supplies the required reference and bias currents for their corresponding regulators by using IREF of the reference current generator.
Their target voltages of the voltage regulators are regulated by the negative mechanism by generating their reference voltages required for their
corresponding regulators. In addition, a constant current IBO/IBI is supplied by being mirrored by a current mirror ratio and then VREF is
generated. It is confirmed by measurements that the average volatge, 0, and 40 of the designed DC-DC converter for intra oral sensors with a
0.18m X-ray CMOS process are within their required ranges. And the line-pair pattern image shows a high-resolution characteristic without
blurring. Also, a good oral image can be obtained.
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Table. 1 Major specifications of the designed
intra oral sensor

Parameter Unit Specification
Sensor Type - CMOS Active Pizel Sensor
X-ray Converter - Csl
Dimension (W x L x Ty mm 29.8x395x495
Weight Kg <10
Pixel Size um 20
Numnber of Pizels Piels 1200 % 1650
AD Bits 12 bits
Dynamic Range dB = B2
Moiseq LSB =15
Resolution* Lp/mm 25
Sensitivity=* LSB/ nGy-* 7.4-9.0
Data Output - usB 2.0
Yoltage - DC : +5V
Power Consumption - Max. b00mA @ +5V

=11 RMS of dark current
= 2 Limited Resolution, Measured @ 78kVp, 21 mm Al filter
= 31 pGy is the unit of X-ray exposure (ImR = B.69 pGy)
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Table. 3 Output voltages according to temperature
variations

£ Metol £ H

320 | 34 | 36T | 36T | 40T | 42T | 44T | 467 | 46T | 50T | UNIT

VRESET | 2.74 | 273 | 272 | 272 | .71 | 2.7 | 27 | 2.69 | 2.68 | 2.68 | V

VCC [4.27 426|425 4.24 | 423|422 | 4210 | 421 | 42 419

VDD | 4.26|4.29|4.25| 4.24 | 4.23 |4.22 | 4.21| 4.2 [ 419428

VCCC 426|425 | 424|423 1422|421 | 42 | 419418 | 417

- = | =< | =<

YREF | 0.65{0.65|0.65| 0.65|0.65 0.65 0.64|0.64 | 0.64 | 0.64
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Table. 4 Average voltage, o, and 40 of output voltages
measured on manufactured test chips

AE 5 mean o 40
VRESET 160 2.698V 11mV 44mV
VCC 123 4217V 15mV 60mV
VDD 99 4207V 20mV 79mV
VCC 114 4216V 17mV 68mV
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