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Application of Sinusoidal Wave Modulation Technology in
Optical Fiber Loss Tester

SUN Qiang, ZHANG Ai-guo

(The 41st Research Institute of China Electronics Technology Group Corporation, Qingdao 266555 . China)

Abstract: In view of the shortcomings of the traditional optical fiber loss tester, such as long preheating time
and great influence of temperature change on the output power of the infrared light source, a scheme of modu-
lating the infrared light source with sine wave signal was proposed. This method can effectively solve these
problems and achieve good test results. Firstly, three kinds of sinusoidal wave signal generation methods were
introduced, among which the direct digital frequency synthesis (DDS) method produces sinusoidal wave with
high frequency resolution and frequency stability. Secondly, the internal structure and conversion principle of
DDS chip AD9832 were introduced. The sinusoidal wave signal generated by the DDS chip was applied to the
infrared optical loss tester. The changes of the infrared light source power before and after the sine wave signal
modulation and before and after the preheating were compared. The results show that the stability of infrared
light source after sinusoidal wave modulation is better than that before modulation, and it is more convenient

for users to quickly measure the optical fiber loss.

Key words: direct digital frequency synthesis; AID9832; optical fiber loss measurement

Igfm HER: 2019-04-16
EERE N IRA8T), B, LRBEFA, Bid, THEF, TENELRLENREATE .

E-mail: eiqd@ ceyear. com

http: //journal.sitp.ac.cn/hw INFRARED (MONTHLY)/VOL.40, N0.5, MAy 2019



24 . Ab

2019 4 5 A

0 5=

HAT. BEE G B AR BRI LW 3 2
i R (Dense Wavelength Division Multiplexing,
DWDMD (PR A S AN T3z b . G4 1% i &
WSS S A 2 e WL CX (N1 ) e B
AR OGRS . DI ICLL KO gy B A 4O
frf . XEOSLER SIS R R TOUE SR
REfE. [ACER AL A 27 A — 2 1Y 5 1] J
SPOUES . ik, AR RGIEE TAE, XX
SO SRR B FE A T I AR Sy

R GE G AR I 1 ASCR A 2y 32 45 ] 1) [+
oty . T IESOET AL BB AE L, X
il 7 AFAE TR (B I B2 AR AR X LT ARG T
g Y RSOE PESZ A R B R, OGRS E 25
R R 1l 5% i St 50 A I 5K A A 0 3K A R AR
B WL, X OGAE S AR 5% 5 o i
AE I 4 R 20 A T s A E 1 . AT A &K
ek IR,

IESLIE R AR — MR E SR,
] N AR R G0 DL R A U
BT, EsXIEE S K Aan B X F2A U
T =Ap e (D SR M ST A3 on .l 4R i
K, 2 RMLTTPIE LGS R, it
AR A BB A8 F S 5 B 5 09 & 8 RN 4 I
(3R DDS 5, DDS 5 Fh i B4 % 4
ARG S . SIE5R HEM RS
BT AR, DDS HA w3 0 450 32 5 46 1) [
FA i B R 3 B, ) T A& 2R
I, DDS #4453 71z . o 244 i1
R VA TOATRR I A

AL, STM32 F5 By Bl A BEfilt . 38
ADI832 VENIE 5K & A A% JF 0 T i 46

DAA 38 R HZ O R T B i I
1 DDS #y 3 A4 R 3

DDS J& AR BE & i . H 4G LT 5
AR T 5 N BUR ¢4 K DA
PR BE . A AR AN RIS 1Y — oA 28 5 T
%, HIFFAERWME 1 s, |5, a0l5 0
R (Frequency Control Word, FCW) F14H
PWMEAE . ZES R B H T . N AL AR
sl f FCW Fir e 19 AR A7 E 47 2. 4
S . MR aF H AR S T A N A E
2 N AL BT Ry bk 45 R0 B — A A 8
AR IE XA AR . O AR AL X 1 )
JEBUE . JF6 B m A B A e as . et
DR E S LY iR E a1 2N =i A
o SRIEIMPATH . A5 5 P TR B A IF 5% %
fH5,

M_E3E DDS J B 5y al LU . DDS 43
L0 I TE SR A 3 Sy

S = (K/2Y) fo (D

K S NE I SLAT A, [ S5
W, K AR R T, N A B i
(A

HEAEA Bmasfig e gz, Srr Ll
B B AR, BE 2. X7 EAA
MBS HE A, 2 N M K B8 Z 5. i th i
RFRENTERIE TSHEBER, MS%
R A 430 PR A D AR AR IR 3 AR B AL, s R
it i A R AR RS AR R /N . R, DDS (15
AR AT LLA 2R i AR M
2 ADOS32 % B A4

ADI832 R — 3 Vil 5 V fiti,

# .
Bk i Bl A - e AVAVAY
oo i

S Bl fon

& 1 DDS )i FHAE &

INFRARED (MONTHLY)/VOL.40, N0O.5, MAyY 2019

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



540 &, 5 4 I

25

Al I T O ORI BT S 8. I R ]
ik 25 MHz, 7] DLy™= A — i 28 6 il s s 4
PLF= AR G . 120t B DDRERAIG, 38 7R AIG
DIFEZLR &

ADI832 ith i I N &5 A n &l 2 B, &
B R G AR . M RInER . IE KA R A
10 o7 B A P05 He 2 A 3B A Al . e, 8K
R G A AR RomAs th 4 DR AT A, 1
ASFAOL ZMAFA A MO AR AR . BRbZ
Ah . ADI832 i i il B — Sk H il Bl B B B
L MUE IR A AR AR B, PR A A A
(14 5 — 2R 30 T AF a7 A R[] A3 %

ADI832 i85 Fr ) S 10 43 R B H K 4 1 o
L HLUR G L K 2 2 i AR S s O LR
Horp, S O5I M ThRE T
MCLK: B 8l A S, B Bhde e T

$ o

o

DDS Fy %y H A 30K B FIAR LR

SCLK: HArHf8i {5+, FudifE SCLK 1y

— NS A ADI832 it

SDATA . 16 fi BT EEH AS 5 .
FSYNC. #4172 (E 5. &M 6E

vply

v

FSELECT.: MR st £45 lom. T &

AD9832 ith i i R 5 ff %% FREQO ¥ FREQI

PSELO, PSELL. v % £ ¥ il v, T

e AD9832 i A B A Z7 A7 #% PHASE 0~3,

FSADJUST : DAC i % i iy 1 %%
REFIN: 2% i i A i .
REFOUT . Z7% 1 & i tH i

10U T: DAC it 3Bl ey BH H U5

e 1o A 1 2 B S o e L

COMP: WNH8Z 5 KA M .

COMP

DVDD  DGND AVDD  AGND REFOUT FS ADJUST  REFIN
MELK FSELECT JEHEUR
7
‘_g il 20 P A )
FSELECT ¢————— 3§

AR 2R N3
(321i)

MR e 0 I l
PG ER 1

Hhr #7450

Mifraf7as 1

IE5%

- 10 fiz DAC

I0UT

A
' .
| efifunsisg | °
H 1
' 8MSB 8LSBS |} 7 rap e
i' o] | SH@E%H% i R A 45
[ R, e
= Pt A 748
R PSELECTPSELZ 7 %%
PSELI
| AT | . i
FSYNC SCLK  SDATA PSEL 0 PSEL 1

& 2 AD9832 i F il PN 35 4% M A TR

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

INFRARED (MONTHLY)/VOL.40, NO.5, MAY 2019



26 a4 Hb 2019 4E 5 H

3 DDS 7 o 46 M 3R 0L 8y Sz F

AR A BB A AR, IR
STM32 R 7 Hlits B AE R s dil 48, &t
T—H WA M AL, AR AR TR AR
B REEOC R SR . R B R
I YRR e A 2 A At g il R s il AD9832 ik
R — BRI IE SR A . Bz AE T PR
IR LU GRS B A, IF R R T R
I HRIE AT R, T FLEGE RS O AR Bk R
(REF) Fl4% A DE 24 (DUT) Jo 4 256 U %
TR R R TR AL . R AT 5 A e %
PR R ATRRE . IZAES A T F J5 BEAE P/ n & 3
B

MOEEAFE A ) TAE R B A LUE . 4
TELT AN IR AE S 2 032 R0 R I 6 78 A4 0 3k st g
B TR — B, S R MR A RRE 14 0 3k v
PEFRRCR . . U8 A TR RS
FRAT o Wi A 0 VR 38 A k2 i
FIbRIES TR, F BRI R A G S A
15 min PYOGIR D28 A A2 . L3R
Lo MR ZE SR nT LU Y, SRR ks,
il /T 5 SR DA 2 0. 10665 TS .
T 5 R P AR 22 0. 0122, &S
FEUR i T 2R 0 Ra e B O R A R,
H. B2 g A7 BB e 6 W gy T R AR AR
FAIE N TN

P e —— — — — — — — — —— — — = = = = — — — — — — — —

HURBE ¢

STM 32 -

HGIRRER

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I AD9832
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

L I A/D¥

L

R FRIEL/V

DVAN

3 LLAMGARFE I A Y AR SR AR 4]

INFRARED (MONTHLY)/VOL.40, N0O.5, MAyY 2019

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



540 &, 5 4 I

27

F 1 Lnsh IRk oh & T AL AR

ENE YAV s AP

(dB/15 min) (dB/15 min)
JE AT 0.1223 0. 0235
W 0.0157 0.0113

4 B4

RS T IE 52 B AR 5 X LD e I 47
il B 7 R B — G AR LA >R DDS J7
7 B IR SZ PR S ROC IR T R . HeE T
ASCER 5 I IE 32 P 0 i I D' I o 2 R A 8 A
oL, MRS RFZW] . el Wil )5 .
SRR EE VAL T . W, ey
JE AR HEAT RO G U D' 2 AR Al B S AN
Uik

£ % Lk

(1] Akepd, SeRiRag 4 (M. deat. ARMBRHL R

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

[2]

[3]

[4]

[5]

[6]

[7]

. 1998.

Wi gE, ERBL. 20 4h 5 BF O 8 09 K AE S 0
IR ERTSY (1], £04h, 2007, 30(5): 41-44,
B e, TR ML IE IR RS IT
U] BERUHRZEEZER, 2016, 15(2): 93—
95.

ZHAE. S R ORGSR EOR
] BFEARMEA. 2004, 30(3): 1-3.
N, H BT R A I (DDS) 1Y 844 b i
RSl (D] R . 7 g 223 K%, 2007.
TLER, A K, RHE. AD9832 K H 7E i Jil
MAKACR R [T, BB #HiE&E. 2002,
22(1): 53-54.

W, EEAE. HAEBCEHR S O i AD9832
Jir B R HG e AU B LT, =R R, 2004,
23(12); 68-70.

[8] Analog Devices, Inc. AD9832 datasheet [ Z].

1999.

INFRARED (MONTHLY)/VOL.40, NO.5, MAY 2019



