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B OE: AREATT—REGEREFENPREEMNENY CMOS A RERG ETHRE. FBY
B IR AR 0.35 pm CMOS T #i%it, 1B E4EM A 128 47 x32 5], B E XA 25 um x25 um, EHfE
MR EIAR R KRR A, B RAXHRFe MZ, SHEHMAMMNESF A 2 AT, MELRE
A3IABTF. BREMEH - EHBRAKES) wV/e . £ 170 MHz TH IR T, SHAEFLEREE

12 ps/ M. &R B S AT 30 mW.

RKER: BRFREMETIEM; CMOS ARG ZHEE; AXKRRMF; MAMNEF;

- W R R
RESEE: TN432.1; TP 212.9

H B m R L, T UE PR Xt
{41 (international linear collider, TLC) & T0 & #
MESTRCAERE , R, HEAERIBLTTE
REMIfR RS, RIE A ISE R, TSR KR
RS 24H, XFA3LER. Hb, BRBEER¥E
215 mm, &2 500 IBE, FoEimdER
25 ps/ T, BB ERE T 5 pm'". B4h, A
TR #% 1) 18 b5 18 45 A A9 B & 9 (material
budget) 48 5 X #E5%E. o, M AW REHR N
0. 1% Xo, TFHHERARBIH R 50 pm 245, HUid 46
FR(34E) 391858 E] 2 x 10" n,/em® & 150 krad™.
WA 1 & Fh 4% B 281 (silicon micro strip, charge
coupled device Fil hybird pixel) A~FEM [F] i 2 X L6
BRSERR, B, THATUIR ABGEE X SR & a4
P REEE I & R BUE A LI B R 2.

FAE 1960 4F MOS fekas s iR ™. &
T, HTEREERRS, LA~ T2 REER
FEMAEBRHUSZBGRES. {5 HRN AT
BEEEEAERIERL L, I ok TR 2 g
i, {HFEE CMOS #i&E T2 ML, Mok RTHoK
BARKLH, AHEKEEVEREGR D, WA

KR, 2008-01-08; &M@ HHY: 2008-11-13

BERpE; B

EAERIRED: A

PR KL EES (active pixel sensor, APS), Kok
i T CMOS fe/asiERE. BIAEMY CMOS T2 mfEfL
B FERSEENESRE., L AHEE
B, SEMEA RS (system on chip, SOC) 7E#5
ARG A i B2 AR R G DA R AR

1999 4, £ WK A JE CMOS £ & & (CMOS
monolithic active pixel sensors, MAPS) ¥ ¥R #%il B
AT R e B SE B b /DL BDRL T (minimum -
onizing particles, MIPs) #Lil# M, HixBN1R&H
MR PERY . R, BT R/ BT
AERMAGSIEERD (mV 2%, 5§ CMOS #3F
MEAEAEARL) , it R ILC TR BRI 452K By CMOS
RS (RBGH B 25 ps/) 22— EHEHR
EMLs, FEMGRSSBOTHEBRR NG S L3
g, PASEPLAE R WK K AE ( correlated doubled
sampling, CDS), iK% 8 ZhIHEERMERAS 1 H 1.
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T CMOS fZEAR N TOL TR BRREAR H
R, TFR T AR A RO/ 2 I B A
BRI RS S Mo, ek [5] PR RS
HIE I IMA—A BRSO R T R R A
AR SRS BT R B9 [ RE MRS, A o e g
TFRMEAMERE. L, AT X AR R G5k L
B (5 5.
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Fig. 1 Pixel architecture used for high energy

particles detection and its timing diagram
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5% CALIB, il THMERFESH R LNS%H
B BIMRENEES POW_ ON, ATEFRIERE
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miEaSamE BTRHAGAXERHES
PWD_ ON, TE& FrizfTid By, U RTIEE B
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Feh
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SHERESWE T (b). BEARHERBIK
;l@ﬁéﬁfi $E§é@,f§~ CMosifm- bﬂéﬂﬁg/l\{%g%g 16
AT, HTAERSIY 100 MHz B, B i 8]
0 160 ns, A2 HGH FE Y 20. 48 ws/ .
1.2 BB R%&H

SEHE R (HIMAPS2) 3R Fi 5 A1 48 A K JZ (epi-
taxial layer, JE B #y14 um) AIFR#E CMOS 0.35 pm
TZst. ShE A 128 47 x 32 SR REM,
B4 432 47 x 32 SR FREREFAR, BHIRR
4 8:,8,,8; Ml S,. BEKRK/NHK 25 pm x25 pm. H:
. S,,8, S, FERYERAE 1(a) R ES
. S PREBERNKI LT pmx1.7 pm, S, F
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B (layout) BitRAIPIFEH A, EHNEATTH
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Fig.3 Temporal noise and FPN of the test chip
in function of main clock frequency
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sion factor, CVF) . HAFTREMZF (charge-collection
efficiency, CCE) FHEZERRXSH NN EREL K
PR R  Fe (5.9 keV H16.4 keV, 5.9 keV
NFERBOREER) KL

F—1"Fe Fi R HK X HTF (5.9 keV) TERE
AR AT AR 2 1 640 A4~ 5 BT H & 0. RS
RET, BRESWXER BB FHEITRE. 4HH
—A XOUFARIFTA B TR — R — MR
ROTUEER, MIBRRPELBEE, MRS ER
W CVFE (Bf2: uV/e ) R

P lib k
F — calib_ peal ) 2
cv 1 640 (2)

B 4 thgs T AEMZ N 100 MHz (1 ADC unit
= 0.5 mV) B, FHREEES, PIrARERE R
BES&itETE.

100 p

sub-array S,

100 MHz

N-Well/P—epi diode 2.4 x 2.4 pm?
8 M events

calibration peak
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05() 100 150 200 250 300
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4 T{ESHZEH 100 MHz Bl EFI&E
45 S, B CVF

Fig. 4 Calibration of the pixels
in sub array S, at 100 MHz
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CVF{H, ZRE s CVF (84 BE TAE AR A8 4 T K
A5, GEBGS R M TAERSIEERE.

LR RS CVF A5 AT 35508 R B9 S8 &0k A T§
A, BEIEEREEPLE A ALy 11 A 7 T S5 A58 8
MEE A 3 N (TAESZER K 100 MHz ). H
e, ASEEG R TR IR R G5 H B T R A
BENLIE & E MR, W T MIPs Bl R I <5
TEX I ALG S AT L T .

LR CVF 5, BFXNBANBEEEN

CCE #ATIE. 78 A M RESTED, HRRE
AT R E A ERIER /N (RN TRRMEE
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Fig. 5 Charge collection efficiency for the pixels
of the different sub arrays
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e S, WK, XFFAA FAREEME, HACRES A
REES R TAES R A W AR 1. B TAEM ik
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PA_E R AR R R 13 " Fe B Z I X BT
WsE. BTFXFMETHERERA S 9 keV, FHARHE
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Abstract: The future international linear collider (ILC) requires a vertex detector with higher spatial resolution and
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faster readout speed. As a potential equipment, monolithic active pixel sensor ( MAPS) based on standard CMOS
technology is discussed. A 128 x 32 pixels prototype was developed on a standard CMOS 0. 35 pum process. The
pitch of pixel is 25 x25 um’. Correlated double sampling (CDS) and signal amplification have been realized inside
pixel. The prototype was calibrated by using a *Fe X-ray source. For temporal noise, the input referred value is
only 12 e . For fixed pattern noise (FPN), the corresponding value is only around 3 e . The charge-to-voltage
conversion factor achieves 59 wV/e” and the readout speed reaches 12 ps/frame when the main working frequency
is set to 170 MHz. The power dissipation of the whole analog part for the prototype is less than 30 mW.

Key words: ILC (international linear collider) ; CMOS active pixel sensors; correlated double sampling; tempo-

ral noise; fixed pattern noise; charge-to-voltage conversion factor

References:

[1] Winter M. Development of CMOS sensors adapted to the Sampat N, Williams G M. Sensors and Camera Systems for
vertex detector requirements [ C] //International Linear Scientific, Industrial, and Digital Photography Applica-
Collider Workshop, Bangalore (India): Indian Institute of tions. San Jose (USA): The International Society for Op-
Science, 2006. tical Engineering, 2000, 3965; 126-135.

[2] Winter M. R&D des Capteurs CMOS; Plans pour 2006 [9] Degerli Y, Deptuch G, Fourches N, et al. A Fast mono-
[R]. SOCLE-IPNL-12.01.06, Lyon: Institut de Phy- lithic active pixel sensor with pixel-level reset noise suppres-
sique Nucléaire de Lyon, 2006 (in France). sion and binary outputs for charged particle detection [J].

[3] Bigas M, Cabrujaa E, Forest J, et al. Review of CMOS IEEE Transactions on Nuclear Science, 2005 52 (6):
image sensors [ J]. Microelectronics Journal, 2006, 37 3186-3193.

(5): 433451. [10] Li Y, Degerli Y, Besancon M, et al. CMOS sensors for

[4] Deptuch G, Berst J D, Claus G, et al. Design and testing the vertex detector of the future international linear collider
of monolithic active pixel sensors for charged particle [J]. Nuclear Instruments and Methods in Physics Re-
tracking [ J]. IEEE Transactions on Nuclear Science, search: A, 2007, 572. 300-304.

2002, 49(2) . 601-610. [11] Deptuch G. Charge sensitive elements optimized for

[5] Merrill R. Intra-pixel reset noise cancellation [ C] //Proc particle tracking [ C] // 2003 IEEE Workshop on
2001 IEEE Workshop on Charge Coupled Devices and Ad- Charge Coupled Devices and Advanced Image Sensors,
vanced Image Sensors. Lake Tahoe ( USA ): IEEE, Schloss Elmau, Elmau (Germany): 2003.

2001, 153-156. [12] Degerli Y, Fourches N, Rouger M, et al. Low-power

[6] Takayanagi I, Fukunaga Y, Yoshida T, et al. A four- autozeroed high-speed comparator for the readout chain of
transistor capacitive feedback reset active pixel and its reset a CMOS monolithic active pixel sensor based vertex detec-
noise reduction capability [ C] // Proc 2001 IEEE Work- tor [J]. IEEE Transactions on Nuclear Science, 2003,
shop on Charge Coupled Devices and Advanced Image Sen- 50(5) . 1709-1717.
sors. Lake Tahoe (USA): IEEE, 2001. 118-122. [13] Claus G, Besson A, Deptuch G, et al. A portable sys-

[7] Kozlowski L J, Standley D L. Compact low-noise active tem for monolithic active pixel sensors characterization
pixel sensor with progressive row reset; USA, W09953683 [Z] Rome; IEEE NSS Conference Record, 2004 1512-
[P]. 1999-10-01. 1516.

[8] Fowler B, Godfrey M D, BalickiJ, etal. Low noise read-
out using active reset for CMOS APS [G] // Blouke M M, [hxEH: & F; BZXEH: B #]




	07李琰1
	07李琰2
	07李琰3
	07李琰4
	07李琰5
	07李琰6



