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Development of an External Laser Source for Co-Packaged Optics
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Schematic illustration of the CPO.
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Internal layouts of ELSs (external laser sources) using
QSFP, OSFP and ELSFP.
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Calculated LD temperature as a function of the pitch
size between DFB-LDs.
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Simulated LD temperature as a function of LD bias
current.
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Schematic top view for the TOSA structure.
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3D model of the TOSA deformed in thermal stress
simulation.
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Optical power change as a function of optical axis
displacement.
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Photograph of the 8-channel uncooled TOSA.
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Optical power characteristics as a function of LD bias
current and at the case temperatures of 25C and 55C.
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Measured optical spectra of the 8-channel TOSA.
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Schematic illustration for a pigtailed-QSFP ELS.
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Block diagram for the driving circuitries.
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Photograph of the pigtailed-QSFP ELS.
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Measured polarization extinction ratio and rotational
angle error for each channel.
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Optical power as a function of LD bias current for the
TOSA and the pigtailed-QSFP ELS.
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Calculated and measured power consumption as a
function of LD bias current for the pigtailed-QSFP ELS.

7. BbHYIC

a1k, CPOMAMBIGIRFIC YA A B % L 725 11 JJDFB
L—HHTZERL IS F v » 2V TOSA O%a! & M
4T 720 TOSAH A X%, 225 mm (L) X 130 mm (W) X
40 mm (H) &/ &<, EDRERICRES N TW L 0
7Yy, BRENRIES & — N T A 2 ST E B, F T,
L — & O FAA2 BT 2 v, S ashiE Y ET
BN REEB L, TOSA 7 — ARAESSC, HHI/120 dBm @
EREISE T I2B W CSMSR 50 dB UL E, {HEES3T7 W, ¥R
Wl & 7 B EIBIRR) R 21 2% R FEBL L7,

S50, ARPEEMTICIRESIN TV A NT Y Y T ORI TR
H/NEWVQSFP % v C CPO MR O R &F & L % 17>
720 BEBIEIE A BEIL, N Y r T NI OBERP R
52 LT, Ny Yy TEESST, JtJI20 dBm OEREIST
2BV, BIHEENSE W, EHERMFECIIERREGMO
143% % FEB L7ze $72, WEHRGT 7 A N OME % Sk5
IZHL L TMPO I 427 ¥ OMALEITV, &F % ¥ 2V TRk
W20 dBRLEAFEH L 72

SEW

1) Broadcom News Release “Broadcom Ships Tomahawk 5,
Industry’s Highest Bandwidth Switch Chip to Accelerate Al/
ML Workloads,” Aug. 2022. [Online] Available:
https://www.broadcom.com/company/news/product-releases/60456

2) CPO Collaboration, “Co-packaged Optics External Laser
Source Guidance Document,” Version 1.0, Jan. 2020.

3) Optical Internetworking Forum, “External Laser Small Form
Factor Pluggable (ELSFP) Implementation Agreement,” OIF-
ELSFP-01.0, Aug. 2023.

4) J. E. Johnson, K. Bacher, R. Schaevitz, and V. Raghunathan,
“Performance and Reliability of Advanced CW Lasers for
Silicon Photonics Applications” Optical Fiber Communication
Conference 2022, TuD.1, Mar. 2022.

5 WWELHP>=2—21) 1) —2>&177100mW DFB L —%
TAX—RFy TempElt (BRH 202442H20H)

[Online] Available:
https://www furukawa.co.jp/release/2023/comm_20230925.html

6) CWDM4 MSA, “100G CWDM4 MSA Technical Specifications,”

Rev. 1.0, Aug. 2014.

HAETRRE 1435 (SME6E2R) 45



