SEMICONDUCTOR OPTOELECTRONICS Vol. 47 No. 4 Aug. 2026

Fe B AR B LA DOI: 10. 16818/j. issn1001—5868. 20260326001

210 pm X210 pm # K&t TDICCD BT Hiiz K K

o oA, gHEL,agEF AL E!

(1. EREEBEARFEA,EIKX 400060; 2. M AFE MESHEFRFEFEER, KD 410082)

M OE: ANREZEN AKBEMRERFABASLZIHERBEHOETR, XL TALA
KA TR ] 2R AR 5 B AT AR A B (TDICCD) # b A iz B AR TR T AP . P Bl o9 B -1 T
RFi5 210 pm X 210 pm, 52 B W 3B R AR 89 B £ 48 K44 T CCD, &+t st a2 X T 10 000 ke,
A OCHARMALE T MEARGITRARERSEHRAIAZARBRETEG XSS5 E, 4
SEHHA L, R B EACCD@ -2 A CCDRKA-KRFCCDao-#irh ¥ & KA 3 A B4
M, ZRMBE My EALEKFCCD S HaMm, F Ko afrod $n b wiraitirs
BOERFENRFTHEARTHATRT, REHELET R TOEBH, RL@d Koo Rz
FHEFALER, ATHERMIARTEMHNRAFTES L ZLEZA, MNALREAN , E/HFHETR
17 895 ke , B B AT A2 4K T 99.999% , A& TR RKET TDICCD ¢ B #7545 44, 4
& RHJE TDICCD 69 BF 5 FAE T 23 e R AZ

FEiE: BRMEAL; TDICCD; w#F#iE; CCD@» R M; HHE T

FESES: TN386.5 XEHS: 1001—5868(2026)04—0756—07

Research on Charge Transport Technology of 210 pm X210 pm Ultra-large Pixel TDICCD
YANG Hong', PENG Shuyang®, BAI Xueping', ZHOU Yajun'
(1. Chonggqing Optoelectronics Research Institute, Chongqing 400060, CHN; 2. College of Physics and Microelectronics,
Hunan University, Changsha 410082, CHN)

Abstract: To address the demand for ultra-high sensitivity imaging devices in deep space
detection, low-illumination space remote sensing, and other fields, this study investigated the charge
transport technology of a 210 pm X210 pum ultra-large pixel Time Delay and Integration Charge
Coupled Device (TDICCD). The pixel size of the device is 210 um X 210 pm, which is the first such
ultra-large pixel CCD developed worldwide, with a designed full well capacity greater than 10 000 ke .
The core technical bottleneck is how to achieve efficient transfer and readout of ultra-large charge packets
within the limited line period and integration time. This study proposes a novel device architecture of
vertical CCD subdivision-vertical CCD summation-horizontal CCD subdivision-output node summation.
By subdividing the polysilicon gates of the vertical and horizontal CCDs, a single large charge packet is
split into multiple small charge packets for parallel transfer. By keeping the number of driving pulses
unchanged, the transfer time of the large charge packet is greatly shortened, and the signal is merged
and restored through the summation potential well. Device design and process implementation were
completed based on this architecture. Test results show that the full well capacity of the device
reaches 17 895 ke, and the single-stage charge transfer efficiency is greater than 99.999% , which

effectively solves the charge transfer problem of ultra-large pixel TDICCDs and provides a new
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technical path for the development of ultra-high sensitivity TDICCDs.
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