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Abstract: Optical spectrum analyzer (OSA) is an important test and analysis instrument in the field of optical
communication. It is mainly used for testing the spectral properties of the light sources, fibers and optical ele-
ments. On the basis of introducing the basic principle of OSA, the elaborate calibration method of the wave-
length is studied. Firstly, the relationship between the wavelengths and the samples as well as the detection
band is analyzed. Then the tunable laser, the wavemeter and the least square method are used to calibrate
several characteristic wavelengths. Finally, the verification experiments are made by using the near-infrared
spectrum test system. After the calibration, the accuracy of the wavelengths is controlled within 4-0. 3 nm,

which can meet the requirement of the specifications.

Key words: optical communication; optical spectrum analyzer; wavelength calibration; wavelength fitting

0 5%

OSA 2 63 12 4558 1 28 2 90 358 43 7 3L 28
TR 135 B R4S B I D 2 (8. B0 3
T A4 B 25 9 Bk (— T ik 60~70 dB)
R (— MR TT 15— 90~ —70 dBm) . 4pBE

WFs HH: 2020-03-04

fo et R A BE RN T 0.1 nmo) 5K [

6 B OE {5 P B (1250 ~ 1650 nm) 4,
OSA LA LA FH6IE G k. 2% 5
AT ST RS A M LI SRR AR A A
WA A 1 75 R FORIYEG 25 730 B, i HLd AT

EE®N: KKkA983-), B, LAREWRA, SILHRE, TEF, TEAFLRMENBZNIAT

1€, E-mail: 113838507(@qq. com

http: //journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.41, N0.3, MAR 2020



34 . Ab

2020 4 3 H

DL T 41 o R 0 i L 9 m ] OO
PRI A

s3I LA H . H i B OSA
OSA — 5tk FH i %% B 20 e 1) 4> 2 TN R G AE
FAGICE . AT ORIE R GE A K 1 o B R T
Bl IO R H 3L, ¥ A OSA — ik HI 3
B 2008 v K T AU E M R G, B
R KATRER OB 22, ki PR UE R 48 1 i
PR M EOK . T AAES R,
N ST AZ BR . AN i 63 A5 K 3h A8 il Y
AT SR . BB OSA e g A . A L.
JCAE M L A5y T B A R H AT
T I 0 A R R OSAY

AR, RATHER T 6362 B OSA (UL 5]
Do AR R H 3 T E Littrow 4514 (%) B0
XL 45 48, 2 259 [k B 70 dB (W {H £+
1.0 nm). MR BE R 600~1700 nm. S35
e nl & (0 FE 0.05 nm. 0.07 nm, 0.1 nm,
0.2 nm, 0.5 nm A1 1 nm). TRk L FH K
—90~10 dBm, ELH 7HGEENEH & HERE
OSA Wy E™fb. HA TENZ H, e e
4 R 2RO AE AR K. HAE Ay IR
ARHE

K1 6362 #1 OSA

i e %% 4k 4y &2 ] (Dense Wavelength
Division Multiplexing, DWDM) £ 4; JG #8 14 &
My 755K OG5 OSA 75 2 A A 6%
AP (<K0. 05 nm) | 43 HE R 56 H
Benl A4 A, LU ™ 6362 B OSA S fi, I
TAEBE B 600~1700 nm, 33X X0 3% £ 48 19
WA E bRt b T AR K

ASCER XS L3R ) B A TAE . B

INFRARED (MONTHLY)/VOL.41, N0.3, MAR 2020

DL E OSA EEAFHEL, 43T OSA K
5 ORFE S SR P B2 R F s SR JE A AT
PSHOE A8 5 B KT X LA R B K R AT
Bs S5 TR AE D K A S AN ] SRAE A5
KA, HEM AT K5 SRR S B —— X
MRR,
|

JGiEAF OSA L H R HIHE Littrow 4544 (31
WG . HRPIIR & MG $2 5 T Ok 7 9
R, IS A EZ N, FRALT LM
R OSCEL T RSN AVERE SRt . SR
B ) T S S AR B, RATHE R
OSA 2GRy JFHLE W E 2 FiR. &R G4
B T R B 7 RO O A S kg
R PRk . A A A LR T S B ML, M2
M3, G5 A sE, KR4 &
Y T BOE BCEAT ORI, I DUME Littrow
FN I B0V S M s A R A R RGR
[l 2] 2 oty 4 P D . AR S RS B R S
M1, Jf#E & RAE PS8 s ShR &g e
Beag Jo kAR BE M2, JF P8 R 2 4
[ 58 RN =N A R X L8 B = i N 1 o0 O 13
PG AT R, O R 48 I I B M3 AR TE
WS BRI B L, SRS A R A T PR 2
B iE A SR 2

2 LI {E OSA ByFEA BT
2 KK E T E
JEI A OSA SR F e e e it oF i &5 i 1 g
B SR SRR AT . PR E R
TR S G JEE AR5 I =2 [R] A8 6 R 5%
o AT RS e A g 1l A I AL

http: //journal.sitp.ac.cn/hw



5414, 3l

. Ab 35

ZHOM G . T E R E S 0 AR R T L2
PRS- A, EEVERTSE, R Littrow 2544 19t
T AN Gy R AT DL RO

2dsing =mA (D
L, d M 0k Littrow f1. m R4l
Sk, A MR, FX DO #ETHMS. 5
)G A 18] B -

dA=2dcos050 (2)
Kb, oA AP R BE. 00 Aot f B fA] B
FEGETE BT A, BRARE BT B I K
ERGLRE A . TR . B S
SRR, STk SAATEN S . Y
arfft A, A 2008 TR oL R,
WP HE AT DL IR
MO 30y 5o 0)=boFD o2 Fby o 2” + oo+ b, 02"

(3

A, X005+ .0, RS Hin 0 K F 5
CREAN AR BEARDAT I — A dan O s 2 S A
AT . m Fom 2. S i
WIS 2, SR R/ 3 oxt 2 1 i
T4

x+1 S e S ]
i=0 i=0 b()
Y, Yt >t by
=0 =0 i=0
. b,
n nt1 2n
R 2" |
YA
i=0
- El’gl,‘ (4)
i=0
> A
=0

v SR SE SR (132 J NS S G (B AR ek [}
P BL, A nTRTEROLAS f 1 2 A AR E DY K (H
VEJ R AEAR . I X R A9 335 2 A Sy R AIE 3
2o o N A REAE TS N A RO AR T e
T A W O RHEIR L P . R AR
XD mTLORGAG RE M RN 3Rk
L A5 210 B T 2K R ROnT LR RE AR I i KB M

http: //journal.sitp.ac.cn/hw

I8 VTR YRR R, TR G iR 22 . Pl
AR AR IIE 3 Frs .

iy NG IS
BRI

|

752X R
fir 551

|

Gl & N
P AT

N5 4l
ek U531

IESRE
B

7 2 T 0
A T

R K A

&l 3 PR E b i R R

3 SR AER RN

S5 R AR R RN A F % 1550 nm 7] i
IEWOEEE AR KB AR, HFhre A &
WF & 199638 {5 OSA 7F 1450~ 1650 nm [X 8] Py
PP e, SERAGREWE 4 i, 7]
P HOL 28 f O 4t DR A R A
OSA,

B4 SR RGN A

OSA gL M 1450~1650 nm, B]
ORI T XA R EL I AR 10
nm it — N ERAE . K OSA 15 B UL e /N3
PEAR0. 05nm) HEAT . WO OB Y
L IEm/NT RN, 3R 180 T Al R G IR
i HE Y 20 ZH A B I I Y R

FH BRI KSR R, R = 2T

INFRARED (MONTHLY)/VOL.41, N0O.3, MAR 2020



36 . Ab

2020 4 3 H

AT RN ABIUA  HRIER A RE
A = 1450+ 0. 013742 — 7. 701 X 10 2
5

WIEX (5, 1 T 1525 nm, 1535 nm,
1545 nm, 1555 nm Fl 1565 nm i A 615 5 1
P AAB OO 45 2R S DLIET 5 Fik 2).,

SR AR RN, AT BRI A A5 XF
JGIEAE OSA HEAT A E b, B o 32 45 161
TEF0.3 nm LN, A LI EFErEoR., K
/N FTE AR . KT BE R T 52 22 I 1 AR
SR Z Ak I S HIE A B R A G, B
i, AR, AEXFMENT . ATRCRA
53 Be AU A I R AT K e A

4 5 RIE

OSA fE S —FidE B AL &% . 5 Z . 1R
JE L IR R R, PRI R e
HEATRE AR . AR SCAE OSA JE A Ji 3 (1 JE ik I
BEXFIZ ARG o B aT R L BRI B R
FERAETT R B G R E SR, R T
W G A 7 b 7 vk s DRI AR AE I8 5 T
TARRRFE S K EE, SFmidr THRKS
KM ZI ) ——X R R . AL MG
MR R GEHAT TR S . S5 REW, Etna
(9 Z 50 I K e BE#E R ZE 0. 3 nm LI, T
JE R R ELR

b5 G 5 5 R B9 & J& . DWDM i i [8]

31 AREkEEHB BRI R L A

P /nm 1450 1460 1470 1480 1490 1500 1510
i th 7 ) 9 738 1477 2221 2971 3729 4483
WK /nm 1520 1530 1540 1550 1560 1570 1580
it ¥ 51 5262 6040 6824 7614 8414 9221 10038
WK /nm 1590 1600 1610 1620 1630 1640 1650
it ¥ 51 10860 11696 12536 13394 14251 15123 16007

K5 S R IA

B2 AR KEMNETRKRBRRELENLRZER

AP K /nm 1525 1535 1545 1555 1565
I K /nm 1525. 05 1535. 13 1545. 15 1554. 99 1564. 98
R #/nm 0. 05 0.13 0.15 —0.01 —0.02

INFRARED (MONTHLY)/VOL.41, N0.3, MAR 2020

http: //journal.sitp.ac.cn/hw



BA41 %, 3 2L

Ah

37

AR /0N o Pl IO P SE AR AR Y T e A 2
Ko N IETT AT A S A K b T 9
73hh . BEE AR A, RSB A S K
(S AP e O A R ) - S R B (TR S
WAL P I B A HE DT vk AT i 4 I
MG B2 O 52 B A SR i

2% Lk

[1] Pasquini Celio. Near Infrared Spectroscopy: Fun-
damentals, Practical Aspects and Analytical Ap-
plications [ J 1. Journal of the Brazilian Chemical
Society, 2003, 14(2) . 198-219.

[2] Marco Ferrari, Valentina Quaresima. A Brief Re-

http: //journal.sitp.ac.cn/hw

[3]

[4]

[5]

view on the History of Human Function Near-in-
frared Spectroscopy (f{NIRS) Development and
Fields of Application [J]. Neuro Image. 2012,
63(2): 921-935.

XA BN, WKW, 2. BTl A g
PRAECF LI o Fr A At e [T e ZEFH|,
2012, 32(1): 0107003.

m B, 2, ROUE . S IHERALEOLIE IO
HRIHONE R [T, SE# %W, 2012,
33(2) . 258-266.

d . ALY, wRIA]. AF. T UE Littrow 45
e s B LA AT 5E [T, ZEZFR.
2017, 37(10); 1030002.

INFRARED (MONTHLY)/VOL.41, N0O.3, MAR 2020



