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Design of capacitive-read infrared FPA
LI Bo-han, YU Xiao-mei

(National Key Laboratory of Micro/Nano Fabrication Technology ,
Institute o f Microelectronics s Peking University, Beijing 100871,China)

Abstract: With the aim to improve the performance of an infrared detector and to enhance the charac-
teristics of a Focal Plane Array(FPA), a capacitive-read infrared FPA with the structure of cantilever
element in a fold-line leg and a long-line leg was designed. The thermal conductivity , thermo-mechan-
ical sensitivity and the thermal time constant of the structure were discussed and optimized, then these
parameters were set to be 3 X107 W/K, 162 nm/K and 35 ms, respectively. The sensitivity of design
is fast enough to satisfy the requirements of human eyes. Furthermore, the Noise Equivalent Tempera-
ture Difference ( NETD) which is key for the FPA detection was discussed, and calculated result
shows that the NETD of the designed FPA is 6 mK. A simulation for the NETD was also performed,
which shows the NETD is 5 mK. Experiments indicate that the simulation result agrees with that of
the calculation well and show that the NETD is small enough to satisfy the resolution for signal read-
out. Finally, the capacitive-read FPA was fabricated based on silicon micromachining technology suc-
cessfully.
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Fig. 1 Cantilever pixel with long-line leg
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Fig.2 Capacitance schematic consisted of cantilever

beam

3 ZHakat

R RETA BT AP s — 2
TE 45 7€ RO YRR T AR OCZE M 12 25 %€ 10 20 M i
SR BT E T i 3 B e A BB )
K ZIEFEARICHR B T o {H — i I 288 SR A i o
B ol i % #3521 dc R, BT BCBIL A 2 B0 d KT
AR AL AL SIN, AR S XOB R SRR (9 E R 95
JZ o AL LG SIN, BYPZ K R BOR . BLAE Bk
Bk )2 N1 A58 /) 0 gk SR 7 A4 1y 2K
e,
3.1 ASERERANMIAFES N

B0 1 AL AR R S B o B R T R
G B o W13 D) TR G H SRR BT 5
B S AT AR AR IR T R 3 BRI 4K

G =G +Gra TG s @V)



764 e K TR

519 &

Horpr
:Alegksi\l.r +ANik\Ii

Ly Ly
s A, A AR B SRR %) B AR AR Aol B AR
AR R BT AR s Lo Ay R B SR A K ks MY
SIN, #EH TR by A8 NI G5,

G =4 A ixa0 (esiv, Ten) Th s (3
KA HRITHTH R ve R0 N IR
R0, NI .

G“ir — k;\irgpixe] . (4)

A e D B 55 R K 8] Ay ] BE L 7 bR v R UE
T ERERER TR TRE bl 26.3X107° W/
(m « K)o A0SR & R 7E AR E KRR T LAE, B
AGOUAREIE W LAE. — A& S T HE2 B 5
H1(0. 133 Pa), LB £y o 3. 5X10°° W/(m -
K,

S8 B A 0. 133 Pa U T &8 AR
TR G AR EEAER . B R GIT G R
FE SR R AR AR R R iRy
BT AT 5 38 5 980/ £5 O TR T AR A 8 A T
TR A 5 A FUG I RARE B SRR JBE Lo, 1T LI/

BRI AU R B ) FR
TR 78 BURERE SR v — J2 10 JE B /5 ] A3 3ot i
KA KA A3 5 — 2 W AR B, sk 2w 1
)2 Ni 4@ 1Y 52

L
LTty

Gieg ) (2

S’I‘:\?) M (Q] _az>

(14102
123

[ nwkE o6 bE
3L ) A e (ot )

(5
A, S XURE R SR BB 0 A2 20 300 Al
A SIN, A W L L a0 F o 390 AL AT SIN,
FEHBZ Ik R B E R E, 4350 09 AL SIN,
FEH B B4
TR LR KW SIN, WEEEAE 1 pm i, 41
SRS IR CRBE IR B 9700 AR SCH £, 1 pm,
H 3o SR A A DR S T R ARG P XSURE R SR R AL v
JEE R SR L5 SIN, i B R B 1) LR (L 0. 6., BT Al
WA R RE R 0.6 pm. | (5) AT AL T 1R
FURR A ALK R A AT DU I 38 BUR 8 52

T PRI 4 RSB
3.2 RAMEEYSN

PR (] B AL A 48 38 B Prifs Z A9
[ P TR RSB . B R SRR IR
i K25 PRI —BO T, X AR G — £L5h
ASFRER W g A8 2 BB R & R IR E T,
KX ).

pVC‘%:iGlotal(TciTﬂ)_._q“’ (6)

Ko Ry SiNa BRI % B2 Ul 2.4 X107 kg/
m’ V' Ry A R B, ¢ SRR B AAEE L R 712
J/ (kg » K) G J 2R G50 BT 5,
3 (6) AL M & B P RS PUL B, e
A DA 3 A o R 1 AR [ 8 el X ()
TR B PR T A A) R S AR AT R
G A R AE L .
__oVc
‘L‘*Gtoml .
BRI T 232 0] DL /N FA B [R]85 B 2
Ref ALK 25 17 1 30 32 o) 7 32 R bt 38 1 o R 5 2 A A
B R] 5 505 AU R B Z IRl b 5 &, RN
SR /N Ry 24 Haz, BV SR A8 B a] 5 $oh 7
A1 ms B, 20 MR A5 1 ER AR - 1 b 4 N T
Bz,
3.3 MRS HEES T
A A A sk ] 5 B0 B =X (D A (7D T
PIAF 3] 3 (8) Irm M 2549 S B L AN 555K
380,011y <<W (5. 5¢,+571,) (8)
K W ol SRR Y B8 B L, R R T K R L
W S T
B AR T ) AR AR U R ORAE S LS
LT H A AR BT AR X T SIN, R BT
DA 28 R W) — 2 TR 15 2 60 nm,
TAERE S 3 e R TR AT LA L, 5 L M
S o AR S AT R SR R A T 1 K R N T R R
BT AL 80 pm ARG O EE R 128 pm. HR4E T
SRR IR TEE R Z KT 3 pm, A
T 4 pm,
T B, 7E 0. 133 Pa S JE T . 2B 4 5
R FEAE S SR CF R 2. 8X 10T W/
K RSN 2.35X10° W/K,. Foo o &
LN 3X10T W/K, B G XFE 1 BT
RYHEAT VA, AT DL AR 1) S 5 R A Y- T 3 4 Ak 1 A

YD)



Hal

ZETE S A A AR 8 20 AN R T B 3 765

BB R B 108 nm /K, B T 1 AR K
SR BT AT LA IR AR A R AR T L B LAz st I
o 0w B AL R B A T 43 B fL A i
W IR T A HR O 7 B S A RS I B R N S
B9 AT B3 25 4 1) AL AR R BN 162 nm/
K, f2008) , rI 15 2 70 i $t (8] % 40k 35 ms,
T A2 R 1R 31 i A

R 1 25K A &0t T A R T
Jei WL T 3 BT W i R T A A T B 5

K3 e R A E T )

Fig. 3 Micro-cantilever infrared focal plane array
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