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Far-Infrared Image Sensor with Improved Temperature Stability and Response Speed
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A far-infrared image sensor is a two-dimensional temperature sensor that can visualize temperature distribution by detecting infrared radiation

emitted from objects.

Far-infrared image sensors make it possible to detect unusual temperature conditions, which is impossible with visible and

near-infrared sensors, in the main application fields including automotive night-vision systems for pedestrian detection and the maintenance and

surveillance of buildings and facilities.

Toshiba has been developing far-infrared image sensors using single-crystal silicon fabricated on a semiconductor mass-production line, and

refined the pixels by applying advanced semiconductor processes.

and the tradeoff between the sensitivity and response speed are significant issues.

However, the temperature stability required for outdoor use of these sensors

To overcome these problems, we have newly developed a

read-out circuit to improve the temperature stability and a pixel structure to improve the response speed without reduction of the sensitivity. ~ We
have confirmed that, as a result of these developments, the sensor output fluctuation according to the variation in chip temperature is reduced to
1/20 compared with that of the conventional sensor and the response speed is improved by 36%.
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Pixel structure of far-infrared image sensor
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Conventional read-out circuit

o

FLT VT NT Y TAY DL EEE L% RO L 72 AL 22 A5
BERCMMICr T TE8N D, Hid 54217 H DL &2l
F OB (SW24 ¥, SW3F 7) 121%, S & &2
FZOFAF—FIHEBEEDZE (V- Vi) 720 KBSz
BEDVHSLT VT ITYVAYD S — NETFIZEHIES,
SRR Cn \CEBMHEEEND, 22T, Vi ZEBAMEN S
AX—=FONEHHEETH D, HESNIEMITERETE
LCHABEIND, Ve b Ve ldR LTy FIREZ XML TEH
0, OIS D ARG X BRI Vi 720
LRI NT WA, DG TH DM HRG T IEIHEH» S
DEARAFROIERIZ T % G, BRBEiRE % KWL 72F v 7
EORBIIZIT v, ZOXNCERLMEEZ TV -HCHM
Bi9->7°1) 27 (CDS : Correlated Double Sampling) {2 &-
T, FyTIRENPENLTOLZOBAL Iy PN TFr oL
VENBZ LY, TECless b FEHTE 5,

3 mELEREVOESREFEENDHEICLS
BEREMEDRE

AR TEC-less Hiffiid, BRELREIC I 22 b2 -o LB K
EVHETAF —FOM G MEENDORBEZRETLHLOT
Hb, —h BREBEEZHEET L2000 FLT TNy
2% BB E IS L 2B R 2T 5720, BRHEOm %
fF 5 BB T AR ENEVA T THoTze Tl
P B720, FLvimh Lz EA Lz (B3).

HNIGLT Y TDORARNG VYV AFIZHZT, o0%=R (C.,
Crp) DI THIEZR DT 2 2B IR 2 PR H L7z, TEC-
less LD HIZKI 2 D nl i & ML TH Y, S Ha M5 o BR B I5
(SW1F >, SW3% ») I3 ARECHOBIEEX IV T
L, B % OB B (SW2F >, SW3F 7) 1213 i %
FAF — FONAJFMEIEE OS2 DHEIESH, WEESE

ERE)EE BREE E:?EE
SWi1 Pt J_?%i’@
S
s T O

HhILT7>T Cint

T

3. HLWHERHLERE — WE2rS0EFE iET2h 547 v 7L
TR BRI 2 EA L 72,
Newly developed read-out circuit
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Temperature stability of sensor output voltage
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Comparison of infrared images utilizing conventional and newly developed
reference pixels
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Cross-sectional structure of newly developed reference pixel
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Relationship between occupation of fine holes and thermal time constant
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Relationship between occupation of fine holes and sensor sensitivity
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Relationship between thermal time constant and noise equivalent tempera-
ture difference (NETD)
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