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Toshiba has developed a low-noise amplifier (LNA) featuring the world's lowest noise figure, incorporating a silicon-germanium hetero-
junction bipolar transistor (SiGe-HBT) and high-output-power laser diode (LD), for application to 12x DVD recorders.  The key points of
the lower noise figure of the SiGe-HBT are decreases in the base resistance and in the capacitance between the base and the collector.
These were attained by optimization of the base doping profile and the adoption of a 0.18 um emitter using low-cost i-line lithographic tech-
nology. The high light output power of the LD, whose key points are linearity of the current vs. optical output characteristics, catastrophic
optical damage (COD) tolerance, and improved heat radiation, was realized by fine ridge patterning with reactive ion etching (RIE), charge
control techniques on the insulator-semiconductor interface, and optimization of the cavity length.

SiGe-HBT YOt R il E—
SiGe-HBT Process Technology ool iiﬁgﬁéﬁﬁﬁﬁﬁgﬁm 77777777777777777777
Bl =an= 5
VAR, ¥ ARG 2 & O MERERIT/NE - R TH L7210 %
T, A 77— Ay Mg EEAS O X 7 #55 DA OB 20
HATEIR STV B 2GHBDIERIEE| | ot s
SO LR R T 572012, B O B B 2 EEIRR L S
R ENBNAR=F T2V AZITIE AL GE W % 1990 1995 - 2000 2005
froME, B1) @ LK /4 21 b G 55 NF OfK%) O
R, TNOERMEZ - T72012, kD Si-BT 12 1. 78 5 &SRB R DBIR — SiGe-HBT 135 GHz O ik
{5 SiGe-HBT ORI & M TE 720 SIGeHBT THHA | 1ok A na hL, TSPt e Bt Lab.
T, SiGeBAEBKTL2IEY F v VB TOBE & B BT ORMIHE R s 7 73 A T b 0w
MMM E Z D Ge 7O 7 7 ANV O EAL, K OH727% Chronological trend of cutoff frequency due to development
BB WA 572D BEAHM TH % i BEEEHEAMN oM L = of device technologies
JBRL, B b e A b2 EB L7z,
UT2OBREE< 2 SiGe-HBT DH58
GE1) Bluetooth (&, Bluetooth SIG, Inc. DO, HBTHE&E B2 IR T, TIvsy, R=Z, ILI¥ I LK

000000 Vol.O No.[OOTTIO 31



BRI LR

N—25|HU
E1E (poly-Si)

N—25|HU

TRVIBE| | oS

(poly-Si)

yav

poly-Si : ZHE@RY

2. KMR—5 hSVIRIDRFEE — N—RHEBW 5T
L, R=ZEKB R LAV R TV Y AF D A X (NF) DK EL e B

Schematic cross-sectional view of bipolar transistor element
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Band gap diagram showing effect of SiGe layer applied to base region
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SEM image of misfit dislocation
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Doping profile of emitter, base, and collector
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High Power LD Process Technology
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Trend of high-power LD output and writing speed
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Structure of high-power LD for writable DVD
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Current vs. optical power output characteristics and kink
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Mechanism for COD
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