(2958124 - 00

INFRARED AND LASER ENGINEERING

KTEFFInGaAsFELZEAPD L 5 OR FIA L B

Gk Hie Fak AT Wk S AR ERA RS

ROIC of ladar based on large array InGaAs linear APD

Bai Tao, Chen Yuanjin, Dai Fang, Xu Chunye, Liu Xiaohuai, Lv Jiangping, Liu Chengyu, Li Qiuli, Shen Ji

TELR 2 View online: https://doi.org/10.3788/IRLA20190529

BT BRI H A S T

Articles you may be interested in

17 1] LiDA RV FH (19 APD SRy i o 132 1 Fl B 1
Monolithic front—end readout circuit for LIDAR using APD detector
LIANSGIOE T RE. 2019, 48(S1): 21-26  htips://doi.org/10.3788/IRLA201948.5106004

GM-APDRES ks B (< et L S
High precision pixel readout circuit design for GM—APD array
NSO T L. 2017, 46(1): 106007-0106007(8)  https://doi.org/10.3788/IRLA201746.0106007

BT R 640 x 51240/ ML AL T

Design of 640 x 512 infrared ROIC based on time—sharing method

AN SHOE TR, 2017, 46(10): 1004001-1004001(8)  https:/doi.org/10.3788/IRL.A201780.1004001
WOL TR IBAR THIOLIRZE X5 AR RS A5 M FIAL IE

Impact and correction of phase error in ladar signal on synthetic aperture imaging

LT HMSHOE TR, 2018, 47(3): 306001-0306001(12)  https://doi.org/10.3788/IRLA201847.0306001
S PER IE A9 I SRR 52 ) H T

Design of ROIC for long wave photoconductive detector with nonuniformity correction

LTHMNSGHOE TR, 2018, 47(1): 104001-0104001(6)  https:/doi.org/10.3788/IRLA201847.0104001
TR T RIS H A B Y

Research of ROIC for geostationary interferometric infrared sounder

LT HMSGEOE TR, 2019, 48(7): 704006-0704006(7)  https://doi.org/10.3788/IRLA201948.0704006


http://www.irla.cn/article/doi/10.3788/IRLA20190529
http://www.irla.cn/article/doi/10.3788/IRLA201948.S106004
http://www.irla.cn/article/doi/10.3788/IRLA201746.0106007
http://www.irla.cn/article/doi/10.3788/IRLA201780.1004001
http://www.irla.cn/article/doi/10.3788/IRLA201847.0306001
http://www.irla.cn/article/doi/10.3788/IRLA201847.0104001
http://www.irla.cn/article/doi/10.3788/IRLA201948.0704006

% 49 %% 8 NGt TR 2020 4 8 A
Vol.49 No.8 Infrared and Laser Engineering Aug. 2020

KEFE InGaAs E 4t APD B F it Tk H B &

é /7%’ Fi]: /\’ 3_3—(‘ Z)IQ, ﬁ""—, _X' 'J lﬁ’ D/l/‘T‘a j' )ﬁ(‘l '3‘%}\1—]1 /7'(4 :“5_
(AR B ERBFLIT, T3 70 250100)

i E: AT K®% InGaAs A & M H B AKX APD AN A, A A SMIC 0.35 pm 3.3 V
CMOS T FHAT — A Em@MEEOL TR R R, BB GRS APD AHE A ML TE
¥ InELE, ifﬁimmﬂw’éﬁ?ﬁ ARG B A5 AAeX A, A T TR T 2R MM AL B 1R
BRERAKRBOBEABTEARZELIT F2 5 pA@2.5 ns BT 69 B imtbml 2405 ; £ 5 £ 125 MHz
FAFT, AT A B E R B XM AR TDC, @1t S AL it AP AR K EZHT 1ns 895
M RT R 3 & R R AR d 69 TAEREX,, 32x32 @i H e RS R HET BT 65%.

KEEIE: e, WEAKRE; WHEAKXFHELERIR; MAEEFA; APD

FEDHES: TN492 NHRFRERRD: A DOI: 10.3788/IRLA20190529

ROIC of ladar based on large array InGaAs linear APD

Bai Tao, Chen Yuanjin, Dai Fang, Xu Chunye, Liu Xiaohuai, Lv Jiangping, Liu Chengyu, Li Qiuli, Shen Ji
(East China Institute of Photo-Electronic, Suzhou 250100, China)

Abstract: A large array ROIC was designed by SMIC 0.35 um 3.3 V CMOS technology for large array InGaAs
linear APD which worked on back-illuminated mode. Each pixel of the ROIC and APD was interconnected by
indium bump, realizing the effective transmission and reception of current pulse. Simulation and test shows that
the equivalent current sensitivity of the pixel preamplifier is 5 pA@2.5 ns pulse width by using cascade input
stage and self-biased common source amplifier stage. Based on counting TDC and voltage-controlled delay TDC
union structure and at 125 MHz master clock on chip, the accuracy of the pixel TDC which uses multiple clock
phase interpolating is 1 ns. The power consumption of 32x32 ROIC is reduced by 65% by using time sharing
power supply technology.
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Fig.1 System of ROIC
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Fig.2 Working sequence of ROIC

ST AT 4 =N RE : RESET JoRGE S
1B TAE, R iy il 5 45 . START L FHFFoR
TR, T E CLK AR, DMRIE 50
. TR RRCHREED . START 4 —4~ L+
W, BT A AR OC R BT BT, =4 A 1400 R STOP
RBAIE. SR)5 START 45—~ T4, L DATACLK

AR AR B o R IMR TR 14 07 80 4, Sk
Fl bR 1 (B B 5 8. Horh, /i =0/, S5 11 43
HRERIA

CLK A ith R A 36 i A (4 I 451 s 0, i 3 R -
PLL i 4l 2 125 MHz, f§>4 TDC #y it F 08 G1.
FL S VAT SR AR SE i 5 PLL 45 21 1) 22 A0 057 s 4sb 1)
J5 2, BRI 23 2518 R W 0 B 455 R &1 A Jey ol > R
e ELRCR B S BRI o HL I 1Y BT A R T A
it Gl g, e 4k /AR TT A AR A Rk B Y TR 4%
TERFIT A Z R BME S G2, G3 T G4, IRIR5E
—IPECRIEAR T, R T BRI B IR, MR T
WK 2 L B £ 8% LDO BE & T RE I, A IE
LDO AR B B T A, LASE I A i A IR I AE
1.2 EFRERRESBRK

FEFEAEIR TDC 3 258 ik I 45 i e oA 2 3 A8 518 PR
JC (delay) %E3R B [H] ) 8 4% . A% G2 (1 A1 T 3h i 4% 4
B FE 8 7 5 2% o % B A IR RNELE A AL BRI .
¥ BE TDC 5 %2 % FH 22 A0 o7 Bsf i 4 1 10 = B, o 2R
delay FY A 38 B [H] 3 B0 0w 22, 25 S BOEEA Y5, R4
{H 725 tb A —34, 530 TDC A B2l 22 50K .

Pl 3y H 428 A 3R g s FL B o FESRBE h 230 n R
delay 1) i 1 B 5 5 45 15 SE 3R 2 i A o 1) B5F 8 15 5
CLK1 AT LA, a0 SR w25 40 22 18 10 25 B L, ri ot
i IR delay (947 ] LR Ok ) L AE SR (], H T
X AE IR BE B A5 R PR TR R AR SR B B, R
CLK1 f&7&, W DLL f9 % i & VBIAS F2 2, VBIAS
AR TCIES N delay BAOTHR AR IE

' 1 1 T ]
Current Long
mode @,@,@, @,\r PFD
DA L3 L3 -1l Short
Voltage controlled unit IV
CLK1
Add

Q<1:n=—" VBIAS 1

Counter circuit
Subtract

P 3 JRARIESR i 1 FiL

Fig.3 Voltage control delay circuit
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Fig.5 TDC circuit of pixel
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Fig.6 Picture of the ROIC, the chip and the pixel of the array ladar
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Fig.7 Simulation of equivalent input noise
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Fig.8 Simulation of transimpedance gain
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Fig.9 Data of the 5 pA input current@¢1
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