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STUDY ON MATCHING RESISTOR OF 40GB/S
HIGH-SPEED SUBMOUNTS

ZHANG Ming-Jun, SUN Chang-Zheng, CAI Peng-Fei, XIONG Bing, LUO Yi
(State Key Laboratory of Integrated Optoelectronics, Department of Electronic Engineering,
. Tsinghua University, Beijing 100084, China)

Abstract: A systematic study of the fabrication process of Ta, N thin-film resistor was presented to meet the impedance
matching requirement of 40Gb/s high-speed submount. Equivalent circuit of the submount was proposed to analyze the in-
fluence of contact resistance on the reflection characteristics at high frequencies. And the resistance tolerance of the thin-
film resistor was determined based on the numerical simulation. Ta,N thin-film with a stable and adjustable sheet resistance
was fabricated by reactive sputtering. Specific contact resistivity between the Ta, N thin-film and metal electrode was re-
duced to 10 ™° ) + cm® by optimizing the annealing temperature. Based on these results, high-speed submount with stable

and high transmission performance was fabricated for the packaging of 40Gb/s optoelectronic devices.
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Fig.1 Schematic structure of the submount (a) top view (b)
cross section view
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Fig.2 Equivalent circuit of the submount
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Fig.3 Calculated reflection response -curve of the submount

(R,, = 30 ~70Q)
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Fig.4 XRD rocking curve of Ta, N thin-film (N, partial pres-
sure; 5% )

100

90

80

Ri/Q

70 4 .

60 4
®m Measured data

50 1

0010 0012 0014 0016 0018  0.020
(8™

BS  Ta,N Ry FH -5 0 5t ] 22 [H] B9 6 2R
Fig.5 Relationship between the sheet resistance of Ta,N thin-

film and the sputtering time
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Fig. 6  Specific contact resistivity and contact resistance after
annealing at different temperatures
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Fig.7 Measured and calculated reflection response curves of
the submount
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