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A response time measurement method for MEMS IR detectors
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Abstract: As is known, response time of a MEMS infrared (IR) detector is usually measured using a
complicated measurement system consisting of a blackbody radiation source, a chopper and a water-
cooling apparatus. For such a system, both blocking and hollow patterns in the chopper have certain ar-
eas, which consume a certain part of time when the chopper spins at a certain frequency. In conven-
tional measurements of response time, however, it is difficult to exclude the time consumed by a chop-
per, as a result, a large error is usually introduced into the system. To address such an issue, a re-
sponse time measurement system for MEMS IR detectors using a fast-pulse laser as its radiation source
is proposed in this work. Such a system is able to avoid extra time parameter being introduced by
equipment . For a thermopile IR detector, response time measured based on traditional method is
14. 46ms, while based on the newly established system, the response time is only 3. 13ms. This indi-
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cates that the new method can perfectly avoid a 300% time error introduced by the traditional method.

Key words: laser, MEMS IR detectors, response time, chopper
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(b)The curve of output signal with time.

Schematic diagram of response time calibration principle for IR detectors, (a)The curve of radiation intensity with time;
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Fig. 2 MEMS thermopile IR detector: (a) SEM image of chip; (b)Bare chip; (c)Packaged detector

ERG

gt , R LT MR I R VO, F AL B T
ZLAMGEIN 2% CTFT A i ik 5 o A 2= TR 21 AR
i R FLZL AR B B HELT AR 258 5 MEMS
CTAMEM AR BRI R ) N %8 ] 7 (] 4 T 2
M BEAAR i EA T S bR e TAE .

W 3 R, BT 5 4% 19 MEMS 212500 2%
M) 7 B[]0 5 22 5 PR SR AR S0 BT g KA %
B INAE A LA R I 2T AR g 2 R A .
B IR RS 2 B R A F RS SR T S 4L
3 5311 S K BT e AT 2 R I 4 i A 1 4 7
PRI 25 18 v g B () Ay £ 555 30 0ok RO 38 4575 31

ARG R, B il 258 21 A1 58 SR N A A
5 ZLANR I W ST AN S i i 5 2 D 4 TR A
RIS RAE S, il 2 SRR T SCR 4
3], ARSI rp R, 2T AME I RS 3R 4l B 3=
W % (1 MEMS #4H HE 27 SR80 25 | PRARIR O 227
B, R 500K (Gl # S00K 1 A MEMS #4 i 3 27 S5

D25 Tl Ar o 1) SRR ), #E RS 288 T, 2B AR
PRI —10 R 1, REEEEE 22,1 B 8510 ¥
9 36%RH ., SRR B I 25 0 FE 25 90mm , B {4
LA 130mm.
1.4  E-FpkdiE s MEMS 21 5MR M 28 A [ B 8]
NERG

FET i OG Y MEMS 14 M I 28 1 137 s ] 5]
IR G0 DL AT R 1 % 2 Bk T A O (Model :
SolsTis—3500-SRX-XF ) AL, LA B #5 (Tek-
tronix TDS1012B-BC) . J% K i1 (Advantest WAVE-
LENGTH METER TQ8325) J%ifi B %% ¥ , ¥ s 4% 1 1)
JOE FsF TR e i R 4, HL R PR B AN 4 BT o

SRS SR 1A SHE (ko) . DA
il A, 1A S 4 Se R OO G (532nm)
ST T VKB T A OB RR (600~1000nm ) |, ik
A1 BOG A K 795nm, [R5 2855 3000 1555
FOR G W S 5 2 [ VE T B AOM J5 742 0
AT EE (T 0 90O 32 RF SHAME 5 i # il , G



622 AP/ NI Qb A 39 %

K S

P 3 T e A ey 7 R ] 0 3 SR 5 ]

ﬂ?bﬁiﬂﬂﬁ%ﬁﬁ

L ‘@i'-__’l‘*___b

HFAERE D X

Fig. 3 Schematic diagram of a response time measurement system using a chopper
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Table 1 Response time data table

Starting Stationary Response
output power ) ) 2/3 )
time time time
mW ms ms ms ms
100 306. 5 314.6 309.5 3.0
150 314.3 324.5 317.1 2.8
200 115.9 126. 4 118.3 2.4
250 220.6 233.2 223.8 3.2
300 99.7 109. 3 102. 6 2.9
350 128.2 140. 6 131. 1 2.9
400 414.1 428.6 418.0 3.9
450 578.9 592.4 582.1 3.2
500 509. 6 522.9 513.0 3.4
550 625.3 636. 1 628. 8 3.5
600 425.5 436.9 428.7 3.2
Average value 3.13
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