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Abstract

With the wide application of optical attenuators in the field of optical communication, optical atten-
uators attract much attention due to their high accuracy and adjustable attenuation. In view of the
shortage of limited measurement range and high price, a continuous attenuator with wide meas-
urement range and low manufacturing cost is designed. Low insertion loss assembly technology and
automatic calibration technology reduce the insertion loss of attenuator and improve production
efficiency. Motor-driven technology makes open-loop design of control scheme possible and greatly
reduces manufacturing costs. Compared with the existing optical attenuators, the attenuation
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accuracy < 0.1 dB, attenuation repetition rate < 0.01 dB, insertion loss < 1 dB are improved in vary-
ing degrees. Compared with the traditional closed-loop design, its open-loop design reduces the
corresponding feedback link, makes the manufacturing cost cheaper and has broad prospects in the
optical attenuator market.
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Figure 1. Block diagram of optical path attenuation principle
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Figure 4. Software flow block diagram of main control CPU
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Figure 5. Three influencing factors of insertion loss in self-focusing collimator
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Figure 6. Off-axis misalignment loss
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Figure 7. Angular misalignment loss
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Table 1. Parameters of precision multi-dimensional adjustment bracket

1. BESHIEERSY

SHBH EELA

17 FHH: +6.5 mm fH: 0.3 mm
TR} A R 1TRE: 437, KEFE: 30"

B IHE A 1T £7°, K. 30"
o FLiH: 10 um fA: 0.5 um

Figure 9. High-precision multi-dimensional adjustment bracket

E 9. SHESUHIREIR

3.2. EHLIRENERIRAR

N T Wi RS AS IE O Fr G R ZE 1 O R B, FURIPIAE 1.8k LR SEELIE 't Ay IRORE 1 52
fir, BARIEHIE R T .

R P AR 8L B P AR SR A S Ik B (B, 45 5 B A2 1L 7R 7 b B A2 IR, TH R 1.8°
A HERHLETT AT HED R, I LIRS i AR 1.8° 20t rAL % AN [ ) s BE AT 1 i A7 e 3,
M B 26T e sl . AE LB ATIERE X r LA SdE LA R A b Zedzs i, LK 10 o, @ T
PIAR 1.8° 253 AL I HR SRS R LB g R ZE 1]

AR AT IR OEFEIR AR T A S BUR raLE , r F ARSI iR 2, 2B R R
BN, SEhA B S B AN . AL LSRR s s i BRI E, 256 EAMERE,
FEPRAEFE RS BE ) [F) I AR T R GUA . AN ) RO IR 2 IR B, A% 2 o o I8 A% Hodi
BATTUAE H, S BAMEG, REIRZELE 0.1 dB DL, AT EIFE iR ZE 0 R G 22 I, 16
BT o A WA L AT DL

3.3. BEIBOERAR

FLSLHABAS 1000~1700 nm 715 A RORE TS 06E, B 1 7% L0800 A LI 5126 R4k, 3B 75 20X 2% TR g
TP XA RIS A TE AR RS B [12] 0 BB R M SRR E R P, 75 SR RS 5 (3O 06 S A AT A o

DOI: 10.12677/app.2026.164038 418 I EEY/BEH


https://doi.org/10.12677/app.2026.164038

H i

A
® rad/s

v

t0 t1 t2 t/s

Figure 10. Motor speed control curve
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Figure 11. Automatic calibration system connection diagram
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Figure 12. Relationship between attenuator and attenuation at the same wavelength
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Figure 13. Relationship between wavelength and fixed position of attenuator (minimum end)
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Figure 15. (a) Scatter plot of attenuation accuracy; (b) Histogram of attenuation accuracy
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Figure 17. Attenuator prototype
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