A high speed optical channel
driver and a photodetector in a CMOS phot orecei ver.
The optical channel driver includes a FET driver
(120 INTEBNATIONAN APRYIGATRIS BUBLESHEDAMMPAR THE PALENT OOPER AAYOMTIATY (PCT)
| oop |nductor) and a vertical cavity surface emtting
“a'd]i)"GEFétY The YEEER is biased by a

| (&Y dYor
b wm 4
, ;?Zg}ﬁt& tal ﬁureﬁ%o'sng ool g JIIIHIHIIII‘I{IIEI‘HMIIIIFIIH%MIIIIMIIIIMIIIIIIII||I|||II|I|I|I|||I|I||I||II|

i ncluding an opti cal

gg) euthfelr/g?th of tgtg FET R a é{thn? VCSEL diode .
e o dbn o oirbror o WO 309527 A2

51 Ingqrppgnoh Pt negons o HAEHE1Bicy 7okt ohE RENdfesi: Gt oig (M France, Dicc-
R ¥R in turn forms a quant um wel o0 COHTRIH HECete’0610 La Gaude (IR).

1) Lﬂdrﬁﬁ&éi %‘ﬂﬁﬂaho‘ﬁ'l\%ﬁ%&on gas bet wegh bedignatdh Shl o MREMG, AL, AM, AT, AU,
el ectrode and t he Bghedobdonzsbar ri esz 8A,6d8d, BBY,BRITA, CH, CN, CO, CR, CU,

(22) International Filing Date: 23 October 2003 (23.10.2003)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

10/305,516 27 November 2002 (27.11.2002) US

(71) Applicant (for all designated States except MC): INTER-
NATIONAL BUSINESS MACHINES CORPORA-
TION [US/US]; New Orchard Road, Armonk, NY 10504
(US).

(71) Applicant (for MC only): COMPAGNIE IBM FRANCE
[FR/FR]; Tour Descartes, La Défense 5, 2, av. Gambetta,
F-92400 Courbevoie (FR).

(72) Inventors: BOZSO, Ferenc, M.; 200 Tackora Trail,,
Ridgefield, CT 06877 (US). EMMA, Philip, G.; 28 Fox
Den Road, Danbury, CT 06811 (US).

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

TODETECTOR AND CMOS PHOTORECEIVER

VDD (~1.5V)
O

4

(54) Title: HIGH SPEED DATA CHANNEL INCLUDING A CMOS VCSEL DRIVER AND A HIGH PERFORMANCE PHO-

D/tpulse-generatmg current

L=~20nH
(37 10Gbps
Z~0.5k0

GNOV)

004/0495277 A2 | NIV 0000 OO0 O

§

) current

offset

e

(57) Abstract: A high speed optical channel including an optical driver and a photodetector in a CMOS photoreceiver. The optical
channel driver includes a FET driver circuit driving a passive element (e.g., an integrated loop inductor) and a vertical cavity sur-
face emitting laser (VCSEL) diode. The VCSEL diode is biased by a bias supply. The integrated loop inductor may be integrated

in CMOS technology and on the same IC chip as either/both of the FET driver and the VCSEL diode. The photodetector is in a
semiconductor (silicon) layer that may be on an insulator layer, i.e., SOL. One or more ultrathin metal electrodes (<2000A) on the
silicon layer forms a Schottky barrier diode junction which in turn forms a quantum well containing a two dimensional electron gas
between the ultrathin metal electrode and the Schottky barrier diode junction.



