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Abstract Components of counting method is the general method of the reliability design of optoelectronic modules at

—

home and abroad. In order to improve the problem that no mature optoelectronic modules the reliability prediction can

not be effectively carried out, in product design stage by using Flow Simulation softwar, and working status of XFP
Key words
=

(10G small form factor pluggable) module, for example, is simulation analyzed under different temperature
OCIS codes 060.4510; 160.2100; 230.2090; 230.0250

conditions. The thermal analysis of XFP module is finished. and the optimization approach of the reliability design of
quantitative analysis of reliability for optoelectronic modules in the design phase is achieved.
1

XFP module is given. Then the specifically quantified of the reliability prediction of XFP module and is expected. the

optical communications; reliability prediction; thermal analysis; XFP module
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Fig. 1 Simulation model of XFP module
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Table 1 Thermal conductivity of the materials

Material Name ZAMAK3 AISI 304 Epoxy PSF 2A12
Axial: 0.25
Thermal Conductivity /[ W/(m+K)] 113 16 ) 0.26 190
Radial: 16.5
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Table 2 Heat consumption of the components

. _ . EML CDR Ccpr  Schottky DC-DC
Heating component Receiver Transmitter power Inductor
driver chipl chip2 . converter
rectifier
Heat consumption /W 0.15 1.1 1.2 0.23 0.215 0.05 0.05 0.05
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Fig. 3 Heat distribution of the components Fig. 4 Heat distribution of the central cross-section
(ambient temperature is 313 K) (ambient temperature is 313 K)
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Table 3 Temperatures of some main components Table 4 Temperatures of some main components
(ambient temperature is 313 K) (ambient temperature is 328 K)
Component name Temperatures /K Component name Temperatures /K

Transmitter 397 Transmitter 411
Electroabsorption modulated 472 EML driver 483
laser (EML) driver CDR chipl 399
Clock and data recovery (CDR) 186 CDR chip? 459
chipl Operation amplifier 1 384
CDR chip2 448 -

Operation amplifier 1 371 Schottky power rectifier 393
Schottky power rectifier 381 Operation amplifier 3 433
Operation amplifier 3 421 Operation amplifier 4 424
Operation amplifier 4 412 Operation amplifier 5 382
Operation amplifier 5 370 DAC 394
DAC 382 Operation amplifier 6 473
Operation amplifier 6 462 Buffer 3992
Buffer 379
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Fig. 5 Heat distribution of the components Fig. 6 Heat distribution of the central cross-section
(ambient temperature is 328 K) (ambient temperature is 328 K)
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Table 5 Parameters of reliability prediction of the components

Component name T,/K E. Ac,
Transmitter 349 0.62 291
EML driver 358 0.7 5
CDR chipl 348 0. 35 40
CDR chip2 363 0.35 60
Operation amplifier 1 347 0.8 25.5
Schottky power rectifier 353 0.7 9
Operation amplifier 3 354 0.8 25.5
Operation amplifier 4 353 0.8 25.5
Operation amplifier 5 346 0.8 25.5
DAC 351 0.8 28.8
Operation amplifier 6 357 0.7 5
Buffer 348 0.7 2.9
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Fig. 7 Optimized heat distribution of the components (a) and central cross-section (b) (ambient temperature is 313 K)
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Fig. 8 Optimized heat distribution of the components (a) and central cross-section (b) (ambient temperature is 328 K)
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Table 6 Contrast of some main components temperatures before and after optimization

Component temperature

Main component Ambient temperature 313 K Ambient temperature 328 K
Not optimized Optimized Not optimized Optimized

Transmitter 334 397 349 411
EML driver 344 472 358 483
CDR chip 1 333 386 348 399
CDR chip 2 349 448 363 459
Operation amplifier 1 332 371 347 384
Schottky barrier diode 338 381 353 393
Operation amplifier 3 339 421 354 433
Operation amplifier 4 338 412 353 424
Operation amplifier 5 332 370 346 382
DAC 337 382 351 394
Operation amplifier 6 342 462 357 473
Buffer 333 379 348 392
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