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Method of frequency modulated continuous wave laser modulation

Chen Huimin, Gao Zhilin, Zhu Xiongwei
(Science and Technology on Electromechanical Dynamic Control Laboratory, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Frequency modulated continuous wave (FMCW)laser modulation circuit is an important part of
the FMCW laser detection system. In this paper, the method of FMCW laser modulation was studied and
a laser modulation circuit composed of a linear frequency modulation signal producing circuit and a
semiconductor laser driver circuit was designed and implemented. Experimental result is given. The linear
frequency modulation signal producing circuit was designed using the direct digital synthesis chip AD9958
and produced a 10—110 MHz sawtooth linear frequency modulation signal. The semiconductor laser driver
circuit modulates the laser intensity with the linear frequency modulation signal through direct current
modulation. Test results show that the laser modulation circuit can meet the design requirements;
frequency deviation of 100 MHz, frequency modulation period of 100 ps.

Key words: frequency modulated continuous wave; laser intensity modulation; direct digital synthesis

Yrfm B . 2014-10-11; f&iT H #§.2014-11-18
ELTE . AL 3 A5 6 51 S22 %8 B9 H (9140C360202130C36129)
TEEB Y REMA973-), B, Bl , W+, EENFEHEOCHEN 5 B AR5 7 A5 T4, Email: laserchm@126.com



% 6

MBS R E S ML R TR 1763

0 5] §

R AT i 252 T (FMICW) 384 ' 8 T -2 A K 371 41 )
B 5 BT SRS A BRI BT
RE IR AF I 2 R LA EEA S HMNE,
2012 4F B JF W5 56 Jm S E AR &, e BRI T
FMCW + 50 715 5 Ab BRATE 43 A B R AL KES 5 15
SRR 2, KRS R RESIE I — A &
B, HAET, EANE MLk T FMCW {4 1
TG R TR 35 RO R AR A O
K5 e SRR DL W=, 1E A T 8 R 10 BE ) 3 A
3D A& FMCW ik i 380/ 35 35 V1 - Hiu T AL 25
N3O TR T 5 AR (B ZE 1 [ P AR 1% AT S
FEAMETER R ZE0E |, sh/ND) s a5 58 1 3 2L 06 A
il PR ORI 2R S i LA N 4y . FMCW 3
AL T A5 b B R ) AR, R B0
BRPEIEAT AR, A A B R AR S
F VRGBS K SO YRR S RS S R
FEAE ] Ay AR T AL R P e
P, 428 0 TR P55 0% 1 28 (VCO) 7 A R M PR AR 5 L A
PUIE B FEER Iy - e = DAY RIS B
FEAEDTT P RE ) 07 T A A2 4 A kG , SRR e
PEZE | AHAE MRS R AN X T B2 i i S2 B, 5
FLAE R TE BT A SE P AR G, AR L R
T R R K, AN B /N TR AR A R 5 A4 3 7 A
LA TIIE 5 Lk BE A & . BAEECF I3 4 L (DDS)
MR BT I ARE TR, RAR&EN
AL EEME R R TS ok A IR S SR
FIAFAST 3 2 0% 00 30 3 480 I ) il 003 43 3 R 1
AHA M 7S AR w] SEME o B, P e DDS Gt
FAE R RV 5 = AR A, R4 10~
110 MHz 8 15 Il ZR R PR AR 5 . X AR BOGAHE
SR R 7 2 3 A TR R A SR R PR
PR 7 A G AT B B TSR R A A
TR R LU FEMCW BOGHR I R e 755K
P, S SR O 2% 5K 3 L 6 SR FH B3 08 1
K,

1 FesesaiE Sl RE
VRO iR VA ) 2 i PO B A iR B B A 1 45 5

AR M AR Y — FPIOEIR S . T —
H A W GRS AL, AT LR DG 4 A
s 2% A G AR B . X FMCW OB
M ARG, LA IG5 0 OO HEAT A S, %
RN A 1 PR o B S R BRAE AR O, I
AW AT 5 AR P R — A5 R, S2brrh,
D A AL AT T VR AR Ol R R 45 2 AT W L A
1115 PEL PR 1 (o) FT 72 018 8 004 s 3 A 0 82— A L U )
IOL, A — A BRI R PRI % RV AT X 8T 1(e) B
(1 5 B2 A o] £ 288 A T A R

 NVAVAVAY S

®)

©

0
2
1
0
2
1
0

1 O s 1A 7R B 1A

Fig.1 Laser intensity modulation schematic diagram
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Fig.2 Structure diagram of linear frequency modulatiing signal
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Fig.3 8 order butterworth low—pass filter
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Fig.4 Frequency response curve of low—pass filter
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Fig.5 Diagram of the semiconductor laser driver circuit
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Fig.6 Output waveform of linear frequency modulating signal
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Fig.7 Test system
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Fig.8 Output signal of integrated photoelectric detector
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