Hd24% H5 M i il ot Vol. 42, No. 5
20154 5 H CHINESE JOURNAL OF LASERS May, 2015

e T-IWF LB R B 2 19 2% 30858 5 V1 15 92
RN AIX RER KET

A AE T A XG0 A 5 DT R G K R S A, T 200240

TEE 1 I [a)HAEEUS e (PTS— ADC)HE A G £F v (14 €8 00N X6 B8 R B A 5 28 47 B Jia] 7 A Ry 558 16 4, T
TR 4 1o 1 G AB B 4 2 (ADC) A R BE SRR LA 9 o H PTS—ADC A7 70 SR R A i) i 105 B A dole ok, S L it A2 38
LGS RAE . R 200 0 45 W Ak 303 2 SC B PTS-ADC 3 25 R BRI A 25 I 12, {H o 77 76 108 3 ] 1 25 P 18 22 .
ASCARAL T 2 A ST T %8 W T AR T O A RN S I S ORI PTS-ADC R4 I XNZ T R £
I 2 E] 0 i R 2 RS 1R 25 R DO ARE 0T R G 1 S AR AT T SRR A BT AN ACE L, AT SIS R T
B AIE T R RITTATYE , RGCREERIMB T 200 GSa/s FEAMAF T 7T I8 ] 45 GHz A 2L LR A1k 5] 3.7

KEEW A BB iR A 2238 ks (G B A

RESZES TN929 XEEARIRED A

doi: 10.3788/CJ1.201542.0505001

Design and Implementation of Multi-Channel Photonic Time-Stretch
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Abstract Photonic time—stretch analog—to—digital converter (PTS—ADC) system utilizes the dispersion effect of
fibers to stretch the sampled analog signal in time domain and compress its bandwidth in frequency domain, which
can highly improve the sampling rate and bandwidth of the traditional analog—to-digital converter (ADC). Due to
the time—aperture limitation, the traditional PTS—ADC is difficult to satisfy the continuous—time signal sampling.
Multi—channel architecture is adopted to achieve a PTS—-ADC operating in the continuous—time mode. However,
this architecture introduces the inter—channel mismatch. A multi—channel architecture is optimized so as to achieve
a continuous—time PTS—-ADC system with improved accuracy. The effects of inter—channel offset, gain and time
mismatches are studied by numerical simulation. A three—channel experimental system with the sampling rate of
more than 200 GSa/s, bandwidth of 45 GHz, and effective number of bits (ENOB) of ~3.7 is domonstrated.

Key words optical communications; analog—to—digital converter; time—stretch; multi—channel; dispersion; data
reconstruction

OCIS codes 060.2330; 070.1170; 070.6020; 070.7345

1 5 5

S AR B B (PADCYA HLES & 06 T2 5 i T2 , 1T 5 R A4 5 oL M0 RE 300 38 (AD.C) ) SR BE i b 3
e B A 8 B R 2 A RCHR T T A5 55 ADC U MERE". I 4R L I 1 418 I 41 B PADC U5 R LR K
LB R SRR R R SRR R B, M2 T L6 I 1) B i B #e (PTS—ADC) 2 45 FLAT o8 5 % B
AN RS S5, 1 5 55— WAL AR LA R 34N b« 1) 0 B B e 2 SO 2% 5 1 1 48 S e Ik o 283 45— B

I f5 B #5: 2014-12-17; Y 2l1& 20 f5 H #5: 2015-01-25
ELWE: MK HAB2#E4(61127016,61007052) FH2H E bR /EW H (201 1DFA11780) 20 7 ¥4 10l 8 5 4: 35 H
1B B BRPTAL(1989—), T, B WF 55 A=, 322 D\ of ] o (A% 4502 46 B R 7 T A F 5%

E-mail: qianaquan@sjtu.edu.cn

S Im v 48 B 3C(1980—), i, il %, 2N F R LFAL R (5 5 A B U F 5T . E-mail: wzou@sjtu.edu.cn

0505001-1



L G-

IO 5 e JR Ay WA BEK O K o, A A T RS AL R A5 53 e R G I A 2 (E O M) 28 21 WA RO ik b B SR A
T 5 2) WA BEK Y ik b P 28 2o 55 B AT IO S 1 — 2B R S, I 2 WA KO I e b 4 AL H {5 S ZE B[R]
Fr A, B i () o A2 5 3) % A B S o O H BRI s (PD) S #E S B H ADC HEAT B AL AR FE, B
AL bt B . BRERBLEC) PTS-ADC RGO 44 A /D HRGE |, B AMRIE T RAE &35 10 TSals, §it AU 550
YR 108 GHz 1Y Z 42", 1 [ P AiF 5 J 26 e v, 32 22 4 v 7 PR B o R e O Ak O S8 I BRS 05 EL 0 BT, A 9
A B R R R G A A L (R R R G LI e AR AN A Rl . ARSI AL
T I B SR AR 9 A 4 B 0 B R AL PTS-ADC R G AL BE T, A3 S B AR T OB 2F (il k2> T O i
PFE AT T RGBT M LM B B T WA Rk A ] 2% 0 B ER A 2 PTS-ADC el 5 58, A A AU T €5 O
VRS T Sk B A4 S SRR (B % S ) 10 £ 3 PTS-ADC £ Go7E [ A ik 4b T A B B, H R 14
HR A0 S & DU 18 PTS-ADC R 40, HORBE SR K 150 GSals ML HF 58 19 45 GHz, {HA S L H5 A7 (ENOB)AH 1L T
HoAl PADC H A &5 (29 0 2.5)™, — Ml 5, 238 38 2549 19 PADC H 8 A7 78 38 38 2K e i [n] B3, 3 2245 = PTS-
ADCHLAFI AL o B L, Ak i3 1 74 24855 PTS-ADC /9 238 18 R G5, I fift P38 18 18] 2% e ) A0 J2: 42 v HL ENOB
1A BORAR .

ARSCWTE T —Fp = AR #8630 1) PTS-ADC 238 18 R 40, G /0 B 1 38 15 8] f B 02 25 0 45 1% 25 MR
B AT 2R G R S R, O 45 20038 PADC i RS HE S A UM R R . SCER IR T B A N i 2 i
ZEMI I T AT 1% 2R G0 R RE R M it 200 GSals AR AL G 35 5] 45 GHz .ENOB 1k # 3.7,

2 HEAE PTS-ADC R 48 1Y £ 38 38 45 /1 Ak 1% 11

FLER B PTS-ADC & 48 1Y R AL I [A] %7 1 A7 BR Gl 5 o JLAN D), A8 T B 285 i 3UAR 5 A 42, 4
P i ) % 2 RIS, PTS-ADC 3 G b 200 v i iz BRI 75 22 77 A2 70 3 B B O e o 32 i i 2l 2
P BRI AN T 1 TR, TAR R BN R < Bl sh B 47 O 28 (MLL) % 1 5 52 40055 Ay 1) 8 i ' Bk b 1 e 46
15— B (O BUAMEOGEF (DCF, R D, ), B 3 B €4 (G V D)RONE (3 75 N ] A FE G £F i DU [ 3 4% 4%
X — 3o B BTG bk R s AR S T R WE RO Bk b i R O ik i 22 5 6 T BRAT 2% (0 )ik A 4 A2
JH#% (WDM) sk # % 5 9% 40 2 FH 48 (DWDM) 23 e M AN 38 , 4530 38 0 RIS A LA, A, A, (BE il TE
WY AN, A3 E 22 5 0 W KO K mh oy ) 28 5 O £F R SR £ (DL) L AT RO £F JE R £ (VDL) | AT JE O 5 g
(VOA)J5 , 3 2 75 337 55 58 2% B2 (FRM) S S5 5 13 86 3R (81, 76 W DML 94 > e i 47 38 38 5 1, o7 B B IR (] 1 % 2
BGER M . (AR — R A, 4530 T8 R FRM AT A R ¥ 1 38 a] i 4% 2k i i) A0

TT T

1/Mf 15% X 859
|<P| overloap M= 80K
1, G s
0oC

Ly
P 1 220 1 248 7 A 34 SO0 4R K I R R A

Fig.1 Schematic of generating time—continuous optical pulse trains based on multiple-channel configuration
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Fig.3 Simulated radio frequency spectra of 8—channel PTS—=ADC system with channel mismatch. (a) Ideal; (b) with offset mismatch; (c)
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