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Mickey Mr. Para Amp
Kin R

Moadz FETiE 12, 1958 4E{Z Ohio State University (OSU), Columbus, OH, T Ph.D. %
{&&h Bell Labs, Murray Hill, N.J., {ZAtt&hE Liz, OSU T “3 ¥" AV L “Mickey” @
EFTET TVE L=, Bell Labs T ZOFFTHIN TUVE LIz, RRFIC, BilOESA5A
®ENFE M. Para Amp £33 & 3 —0EHTLEATOE L,

1. Mr. Para Amp

Bell Labs |z A#L TH SBIREN W5 T —~ i1 varactor diode #{# -7= parametric
amplifier TL7=, (77— BROBBICHOVWTIE, HZEGETT : “PGMTT BHLOEHR", Mwe
=T 244 No.6, pp.5-10 (GRS H D £7,) TOWSEASEZE “Noise Consideration for
Variable Capacitance Parametric Amplifier,” Proceedings of the IRE, Vol.48, No.2, February
1860, pp.169-179 & LTHEELE LI, ZMRITT, Mr. Para Amp OMFRIRE-Z LD LA
ELiz. ZORXOFESTOaC—RE1ITGRLET.

Noise Consideration of the Variable Capacitance
Parametric Amplifier®
M. UENOHARA}

This doacribes n modal of the varisble capac-

transfer i
m !g: 4. o ever, that the proces of energy er ia caused by a

searco of mmplifier nolps, Gain and polse fignre enlenlations are made

for this model and axperimental results obtaioed at .84 kme while

pumplog ot 117 ke ars presented for galllum arsenide, sllicon and

germeniom diodes. The gauntity 1/wCuf, is doined an » "guality

resistance and Cy s the statls
minimum

terma of he paramater ool

Tho essontial differences botween single- und docbio-sidebend
reception are discussed. Over & mogo of sufficiently largo values of
the parsmater wColl, thor [ & reasonable carrelatioa of the theiry
devaloped with ths messurements performed on most of the dlodes
In ths range of relatively small values of wCa R, the modol proves fo-
edoquats to dsseribe semia disdes properly and suggeats the need
for introducing extra pelss sturces, Theoss nolse sources are ales dis-
cussod. Of the experimental dats obtalned thes fur, the best remlt
bas beea with & pellicn arsenlds dlode which ylalds s 0.2 b double-
eldehand nolse fgure and, equivalently, 5.9 db (or elogle-eldeband
mmlﬂﬁﬂ-ﬂumﬂwmq

InTnopucTION
E variable capacitance parametric amplifier ia
of interest primarily because it shows promise of
very low noise amplification."™ A reduction in re-
_cdmr noh_ve would permit e-ltl.::r an equivalent reduction

[=1.

variable capacitance rather than a nonlinear resistance,
as Is the case for crystal mixers, and that regenerative
amplification can be achieved only when the circuit is
properly adjusted for both the signal and idler frequen-
ciea. When the amplifier is properly adjusted, the vari-
able capacitance exhibits the property of a negative con-
ductance. Thia negative conductance is the result of a
secondary mixing process, namely that between the
pump and the idler. The idler frequency band, therefore,
cannot be rejected to improve the noise figure as is com-
mon practice in mixers.

The noise output in the signal frequency band, f,, is
due to: 1) input noise at f, which is amplified, 2) input
noise at the idler frequency, fy—, which i converted to
f, while being amplified, 3) noise which originates in the
diode and its circuit at f; and is amplified, and 4) noise
from the diode nnd its ¢ircuit at f,,, which is converted
to f, while being amplified. The noise sources which
might be important under 3) and 4) above are an [ollows:

g) Thermal noise originating in the series resistance

(spreading resistance) of the variable capacitance,

b) Noise generated in the junction of the diode. This

iz mainly shot noise "due to carriers that cross the

Mr. Para Amp @ Procs. IRE , 1960 £F 2 B (Ofg X TERE.

Mr. Para Amp 3220 Fig.2, Fig9, Fig.12 288 LT, E2, 3, 4{IfHELET.
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2 : Fig.2. Experimental arrangement of a circulator parametric amplifier. : (5% =
' 5.84GHz (EH6KMC). #>» 7@k =11.7GHz (g 12KMC).

[ 3 : Fig.9. Equivalent circuit used for noise output calculation. : {58485 varactor
diode 1FTEANRILY 77 7 4 VER TR ENI-ET. 1£-T, parametric amplifier i1
{EMEE MRS ORA Nl L Z 2 GhWZ< ONMEENRZOEBICR Y HA TV, L
L, &4 #—F spreading resistance MEFWEIT L L CIHE LS L 25, Parametric
amplifier D{EMEFHIEE & L TORERN - ZRWIRALELBHLALHETH T

[¥ 4:Fig.12, Measured results of noise figure of a gallium arsenide diode at various bias voltages.
Gain was maintained constant at 16db. Since broad-band noise source is used as noise
source generator, these values all correspond to double-sideband reception. Tb determine
noise figure for single-sideband reception, about 3db must be added to these values, :
HEEEEER S F=09dB (Miuskir=ia) (=8,

1.,E < ::*hc';ﬁ.E:}
L® Otl., Ay ks
?-. 30 :: ilfﬂz 2o,

Flg. 9—Equivalent circuit used for noiss cutput caleulation.
Fig. 2=Experimental armaegmment of & circulator parametric
s wmplifier,

2., BEROT LA b, FE3. NSRS HERS.
1p PUMP RIS
GaAg NO2I3 Io Powew iz
T T T T o 96 7
-.800
g s
w
§a < .600
-l = IR S 4o s
gz -1.400
15
| -1.200
[] o -2 |° -0 -0
BIAS YOLTAGE

Fig. 12—Measured results of noise figure of a gallium arsenide
diode at various bias voltages. Gain was maintained constant
at 16 db. Since broad-band noise source is used as noise generator,
these values all correspond to double-sideband reception. To
determine noise figure for single-sideband reception, about i
db must be added to these values.




PDF Compressor Free Version

H4. EZRER HEHEHF RE® (2R). F=09dB ZER.

{5 5/Ai % 5.84GHz THEHEH F = 0.9dB (single sideband) #38R L7 &id, 1958 £—1960
LBV THBERAOGME ChoT- (ZOFTHEFICHT 5 Bell Labs FREORIGIZ VT,
ZIEGET : "PGMTT BHEOEHR", Mwe > =724# No.6, pp.5-10 IZ8EHIZFRkA Y E£37,).
Mr. Para Amp DEXZZHTH S, = OFHLO Introduction T Mr. Para Amp 1330 2 SIZF
LTWA, $1it, - oEdifoEERIGASE & LT RadioAstronomy (FEERIE) i28kL
TwWa, B5iIcFnianar—Ert, E5EThad, 1958 HERIZHIT2 Bell Labs OEIE
i, KRR REERR S EIERE (MR = HEELZSE Morton tube A3MEDRILTU V=) 2388
(RCERTAZ L. ALBIREE- 72022 AT ACHESEHEF RS s CERT3 2 L
icdhol, SAHOBERICHFABIAMETIOALTTT TR, BV ERSHFIC BV EETES
N L ICEEOSE L OREFTTRARVERS, B2 SEMMESEKRF 27 o7 T
A & O 7=30% Introduction THER L. [EMEES(EHIIR 0 MTEANIA & - A2 AR
LT, BBNREHICE T Yo—F ThHs LHER TR TS, TOHAOaE—%H 6
VT,

formance over “gingle-sideband reception.” The same
improvement also occurs when the amplifier is used to
rective broad-band noise as, for example, in certain
radio astronomy applications. The signal-to-noise ratio
for double-sideband reception is better than that of
single-gideband reception by a [actor of about 2 [or
Jo=Jfp— Further, when the background noise tempera-
ture goes down below room temperature, the signal-to-
noise ratio of the variable capacitance amplifier for
normal operation becomes better than for a conven-
tional amplifier having the same noise figure. This is so
because a significant amount of noise arises as input
noise at the idler lrequency. Since the term noise figure

is standardized in such a way that excesa receiver noise
is reflerred to the available noise from a resistor at room
temperature (200°K), we shall employ the term “oper-
ating noise figure” to characterize the sensitivity of a re-
ceiver for arbitrary source temperatures.® The operating
noise figure r, is defined by

= (F—-2)+2n

for single-sideband parametric operation, and
ne(F=1)4+r71

for both conventional amplifiers and double-sideband

parametric operation, In the above equations F is the
noise figure of the amplifier and r, is the antenna tem-
perature divided by 200°K. In Fig. 1 the curves indicate
the operating noise figures of a single-sideband paramet-

E6. w= 77 HTRE20K (F-1=
R

X5 WHAREFE LCTEERLIIER : 417H.

(1) 8 EFRTHER Lv1 7 oS RoZRCEh L2 L, (2) =4 7ol RT
Ara by FICARRIREEEENERESZ AR L 2 & (3) EETREREE~1 70
BOREA B R VFRSSF CRETHS Z L&m LI, Mr Para Amp (1< 2 ojZiiifsao
Pioneer & L TREREMEZEI L7z, 19581960 D= & Th T,

LRORT 1964 F{CHE S IE Selected Papers on Semiconductor Microwave
FElectronics, Edited by Summer N. Levine and Richard R. Kurzrok, Dover Publications, Inc.,
New York, 1964 (2SN T35, ZORBFOEB/GLAIG LR CETHS, O
FHD =2 E—% [ 7 (TS,

2. Mr. Para Amp &{EE44<8RE
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Mr. Pava Amp (1308 Tt i~ A 2 nifi ¥ A F— FEH LT, Fh5600C GaAs #3A 2
IEY A A FHRBEN R R L 2 k& # e b Summary THRASTUNG, )7, 1963
2 . B. Gunn (IBM) ##K0 GaAs IZHRGEEEZFNNTS b~ o 7 nii#8iRT 4% —Gunn
effect— A-%5 L7 Gunn effect |28 AR AT L S (2e -7 1964 FE 6 [ (ZF,
45 Bell Labs [ZA#H LEG, 2 BOEITIEEE Gads Bulk Effect Z0F82 Zn—=" (W LRF9EHE 3
—44) 0 (Super Visor) Z#iH TG (Gunn effect OIFRIZRD HIT = L2 o7=1 0%
oz TEE, iZFGETT : "PGMTT B CoEfE", Mwe o =7 244 No.6, pp.5-100 |2 2541/
aliiidn b R ). SER T~ 2 nhdEdgirEiRioieh Lo s o X —7Tlhoaz. Gunn
diode %7~k HHARIRS R EN o ZA—Ac b TAERIMERE, WE L OFags
FTlCMz T, Th oW L Miaowave Semiconductor Devices and Thelr Circurt
Applications, Edited by M. A. Watson, McGraw-Hill, 1969 ¢> Chapter 16 |2k 531 TV 5, #
DGR 2 E—2 R 8 SRS,
M2 JEGET TR -E1E Mr. Para Amp Tl 0 A 7 el {58 6058 Pioneer Tl

Ba
Selected
Papers on
Semiconductor
Microwave Micrgivere
Electronics Sennconduetor
Penrices ot Br w.uencom
Edited by Sumner N. Lovine and Richard R. Kurzrok Jewnces e Then
i Civent A f";‘Jf! iwealions '
S cwaeren 6 Bulk
::'-‘li';:h‘ Eitnd Ay mio A wiATBEM GHIUIIHH Ars{:n!d‘c
D8 Lpeses o oy s '
:l?thp-hm M. Uenolara Devies
LK Howe McGRAW-HILL BOOK COMPANY,
i A g
M s e 1
W ED
FK Tita : =
::tﬂ [% 8. Microwave Semiconductor Devices and
by P“VE;“"h:}C“"“"~ Their Clircuit Applications, MeGraw-Hill,
lne, New York, | e Yok, 1969 o

[ 7. Selected Papers on Semiconductor
Microwave Devices, Dover 1964 <25,

3. Mr ParaAmp & Professord. D. Kraus
1962 11#11 OSU T Prof. John D, Kraus 037 7 FodZ ¥ (90 43x 3 B> 150 &30
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7=, TLRREORTEOE . B N 2 A T T F 21, Ohio State Radio Astronomy Ohservatory
.u_f"FBlg Ear #4804 LT < 775272 Big BEar O 20584 E 0(a) (275 [ D. Kraus, Radio
Astronomy, p.202, McGraw-Hill, 1966], = ohservatory @5 a2 A7 & (M5 1416MHz)
7ay b= FiE, Prof Kraus 7% Mr. Para Amp (2L, Bell Labs TR{EL T Ho0z
parametrie amplifier Th-7= [1. D. Kraus, Bz Far; pp.185-136, Cypnus-Quasar Books]. [ 9
(@) PR S 110m OWii L 7 L 4 & ¢, Zoiiiihisiich—7 w7084, Eob) o
Big Bar Wi@iisdk 912, sh—2 77 F T ol =2 Receiver-recorder system AM&#I 210
<8, Zais b=l F’fﬁlllfm'}"ﬂ Miki's Para Amp T %, Observatory Z8HLTFZ2THD
M, EELTD "S5, LT, 8L LTO “S5" 220 THE R L A2 LB 45T
FUZAGL T IEE o7z, L - -rb’>1?5.-55 Miki's Para;’tmp CNVTRE L2 TRUSF 2T T
{ERapzEm v BB a7 “Miki's Para Amp D30T OSU Observatory {2t i/
Z ¥ observatory 787" “IEECZ 2000 (8¢ quasar (GEVMSFEATEERY 23N LT
L Clbig,

Fixed standing ) Tiltable Nat
Incoming =\ reflector
parahnla ki g ket
o~ A
l ~—-—-—-A-‘hf"“‘|‘::q':: ; _/" —
e ) Leem |
P T r e A e—

Colletting REE’EIU‘ET requrder systam

e .
Wawie-

[4 9(a). Big Ear: Ohio State University radio
astronomy antenna. il : £ 110m O
L7 L 5 (e e A A, A

WEHA~FHT L7242, WL7 17 Z

Refrigerated Para Amp
developed by M.

Uenohara and made by
Bell Labs,

M = 52 160m. A% L2 FRTINEE= o). Big Bar Wik, Z{5%H07 =
7T, EOTONTEIZ Parametric ¥ bl FIRMHTE Miki's Para Amp.
Ampliﬁer AEE I TIA.

ZalaFaite—#l% Fig10 [oavh, K10 ORI ZHARERIE {1 0.1K Th5, Mikis
Fam Amp OB L OIS A o7 — 2 Th D, Big Bar Z{5 A7 L0 HRILHoEY T

o L = 1416MHz, 2 (SIRMEFE =120K | fflsds =8MHz | fiisisi) =12 &,
RMS =0.025K.
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Fig, &-50a) High-sensitivity ptosibes of e Andmensds (M 31) el iade sith e Ofin Siase Ualbvemsdiy S0008 rmbi telwope i 1,105
Me. MO e vy the eenter, sl odber sourmes fn the wicindts. i Brmen wudd vy ) O6, meil K, Do, s Paides, 10015 )

Fig.10. Big Ear {lllll7"— % ¢> . Andromeda fiifstoi@ii— . U4 1416MHz &1
Mg B OXATRE 01K 1ZEH, [0, D. Kraus, Radio Astronomy, p.304, MeGraw-Hill, 1966]

Web site 538 172 1— | L7z Sky Map @203 11 |2, 20 web site |2 L% & Big Ear
Catalogue | =5 20000 # (1962 150 Prof. Kraus 225 97245272 2000 49 10 %) quasar

MBEEEN TS, TS Lol Mr. Para Amp @ 5285754, 7.

1971 Sky Survey

2 tog™ [ )

st a miptom oo™ od'g:

wa : ”n
o pEzop 1S (EES MM od'ut™

(% 11. Big Ear (=1 7% Sky Survey . Big Bar Catalogue (2115 20000 e & /580%
LTS, [hitp/fwwwbigear.org/wow.htm)

Big Bar |1 1995 4= HEMT 2385 A L CTIIMNARE T L7245, 19984RIZID & -, ki i
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Ehhhs, L, bE b L observatory FIOE K3 Delaware Golf Club A3 Hb % (Y
TOSU (-t L= 1,0 Toh -7, (Delaware 1T Columbus @ A6# 10 = 4 iz DR 2 ST, )

4, HZIGETRE

2RS4 OSU (o517 5158 #dE (Advisor) {1 Professor E. M. Boone T# -7, Boone #
051960 FEICEEFEIFEL LTRITANTL & 57=. Research Assistantship 52 T K&
=1, 0SU (ot HHz EeEnEF H-o T, FUIRHE T SHUsIisL, 1964 42T
% Bell Labs, Murray Hill, N. J., {ZA#: U7z, AHICEEL €. fZREEICKEBHEEIZ R -7,
Bell Labs (23517 288 & LTO 2 FHOERI2IZIC b AH O ETELERTH- -, Thdh
5 1B MEHO T LTEA%, 1983 EROISHFE Tl - 7= Mohammad Madihian 23@ 5% B{& L.
AATORMARL L, U, HEETELZTANTINASLL RS ARICITE T,
2RO EIC R L, F8E £ L T NEC PHWFsERT T AL TRV V=, £ @, Dr. Madihian
[ITFHE &40V, BfElX, NEC Research Institute in Princeton TIESHIL TV 5, AAOEHLH
2775, FOMEORLZFEEOEA N TFE (follow up) IZIFEEA TASS [IEEE MTTS M5
Mohammad Madihian, “In Memory of Michiyuki Uenohara," Transitions, IEEE Microwave
Magazine, Vol.9, Number 6, pp.198-199, December 2008.), & HIZ{ifEA %, 1995 4— 1996 FE#
WA EF TR CEAMNRIE 22 e TR Th iz Rk IR ERSER
EX L, B|EZCIE VS, #ELYEEA L AEEERERE S A T E& o1

HZFAEEIZ OSU AARIEESEREZEFEICDIE>THO T H&al, BMMTEZETNEC®
RERERTHORBELEIFIR S E TV, F8) T80 LS

5. Mwe =TSSR GETTI

MWE2000 (=B L Tl 7= MTT'Tokyo Chapter / EF iRl 2T HLSHHEESOM T

S LR Mwe =T £IZ2WTEELASZEHOLIZL 25 K ASL T EE ol
FOHc, B3ESERS (2001 FF) [TBiFAiM LBV L, i “PGMTT RHtoEi”
DONBEETENB 1M L Tuziiv v, 4, B2 E MWE Sl LS LT
&, /-, WPILIZi2 50 AFHE L TL F£& 57, WPL DiERS: 31 B A2 Fik (i
ZIREAEDRER) 3 Mwe =TE~FF LT F& o, Y&k LTRIFTEEE< AN
HEREFC, &HT, £EBMOFIEEVHYEEE [EEE MTT-S Japan Chapter (2351 L.,
Michiyuki Uenohara Memorial Award @& & L TERALTHH 2 Z & & Uiz, bAaAiZ, IEEE
MTT'S Japan Chapter T3 Young Engineer Award Z£Ii% L. #4F 3 AUANOEFHESFIIHE
MWETSZ L, TERHFO I LB LEELTRRS L /-FIZHE T Michiyuld Uenohara
Memorial Award #8245 = & % 2008 FATilehr=, 2008 45 11 H 27 H/32 7 4 2z T
2008 IEEE MTT'S Japan Chapter Young Engineer Award 3¢ 2008 Michiyuki Uenchara
Memorial Award @ 1 EERE-2A T,

Fbhic
By FETTRAEIC, ARICDT-o TRERBUIRCRN E L, WibBILRLETES, %
0O TREEBITY LW LET,
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WAL W2 RETRER DA b > T

mA  MoE
RRIE Y BASTIYER 82
IEEE MTTS Japan Chapter Chair

IEEE MTTS Japan Chapter Chair TiZ . LLTF?D L 5 ks RIEEBHZTo-TWET,
(H#22%(= Japan Chapter 2B #i1 800 4 % Bz T\ T IEEE Japan Counsel # F®
Chapter & L CIXBlOXEZNHDTT,)
IMS,,EuMCAPMC 2 ¢ D=4 7 il n ¥ 2 EExBERSEOSBET
ERSE TERTEOS FHRECEELMNRIIBROLOOEE S V=v 7
Membership @ Upgrade ~®OHEf & Xig
EFHHBEEE~A 7 oliifES, EXFES L V ERERSES~0OBH
MWE £ Co [EEE #fiHEOREHMSE L UHRHS

#5 Bz 1 4E1E ¥ o 2 T TASEE S & Microwave Young Engineer Award (MYA)
RARRTAZLICEHLELE, CORBIZISHEUTO~A 7 ol nBFOEFMEFOA
EWHrEET LT, £ LTI IEEE M= 4 7 #4539 @ Transaction |2 Paper
EARETHZETT, BETERSE~OBRFEIILIA L FRELOTT A, Transaction
Paper #BZ ), TAANEATETWALITHRRALTHBY ET. EZCAEDOA I 2
SHEOMEMBOERF N ZHBLED TV EDIZLFER OIS Paper UED
Motivation #@HAMRFLELEZ, HOARYICEAY) Y IEEE Japan Counsel 7260
MBI BAZ LIt LELE, TLTERARL LT3ABELUTELELL,

FOW%, Mwe =7 & A /3T Y 7 Japan Chapter DEEA THHAKREE (FHH
KAFEER) W EE MERLFER) HoRZFELEDRTARLY Mwe ¥ =T£
IR e AF &2 AHER U RS0 EMZHZOEEAMTH I L3 TERWE
AdMETERHY, TOXHIRIBECHNE MYA ZHEOCPMHLREF DS 1 Al
Uenchara Memorial Award (UMA)ZBET 20X TL L 3 LREL, @EELER L
(F Japan Chapter lREEE N LMW IR LHBEZGLAZLICRVELL, /B VRS
NABOTSIIRAREE (MURZIK) OZRNCEBEZAKTT, SO THILHBL
EFET,

FLT TIROBHB L EEZALLATERLFFE 11 A 27, MWERf#2 BBEIC
SHTHE1IEAOMYA BL U UMA ORERRXEESETWWELE LA, REREXDOERENR
fFLTHZET, BFhoRST &% 1 BEZHRLZARER T, LEZAKIBEIZE
FEMBEFSPb~4 7 o lHENQIEBROMDBL L IEE(LOTRT —~TRANR LE
HLTBYI=A 7 0fiofRLB-s TLAAERFLREFHEFD -ATT, FLLLFRKE
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2008 |IEEE |EEE MTT—-S JC YEA %3 : Dr. Tetsuya Ueda, Kyoto Institute of Technology.
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Venture Capital NDHEF

Total Equity Investments into Venture-Backed Companies
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Investments by Reglon / Q3 2008

Regions Defined  Total § Invested  Average S Per Deal Deals
All $7,131,302,400 §7,862,516 907

Amount % of Total Deals

$3773M 38.89% 292
£834M 11./0% 117
£E7IM 2.03% 5
353EM 2.66% 73
§135M 5.54% o
$295M 4.04% a4
$175M 3.0E% ]
$358M 3.76% 38
£250M 3.51% 51
£235M 3.30% 19
$196M 2.75% 31
S181M 2.53% 44
£178M 2.50% 22
$59M 0.83% 17
£34M DASYe 5
$21M 0.23% 3
$12M 0.17% 1
$7M 0.10% a
Investments by Industry / Q3 2008
Industries Defined Total $ Invested Average $ Per Deal Deals
Al £7,131,302,400 $7.862,516 807

Amount “& of Total Deals

§1350M E L S T
$1343M 18.83% 214
51191M 16.71% ED
‘FBIEM 1257% 33
5409M €.74% 52
$103M 565% 62
$395M 555% 50
$323M 4.50% a5
3173M 250% 21
$142M 1.99% 18
$1.20M 1.68% 18
£94M 1.30% i
£97M 1285 18
£73M 1.03% s
S56M 0.78% 13
£quM 0.69% [
s16M 0.23% &
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Investments by Financng Sequence / Q3 2008

Financing Sequence Tatal $ Invested Average $ Per Desl Deals
All $7,131,302,400 $7,862,516 907

Amuunt % of Total Deals
472M 20.64%

1204M 19.68% u:i
1131M 16.70% 133
$1067TM 1a.12% 81
$011M 11.38% 58
$40GM 5.71% 54
HTEEM 4.20% a7
$149M aus% 2L
§147M 2.08% 13
sLsm 1.19% 3
5308 0.56% 1
€40M 0,56% 5
'lm 0.42% 1
§TIM 0.30% 4
BEIM 0.} 6% &
$oM 0.13% 2
$amM 0.05% 2
$im 0.01% 1
[ T i
sty Dagm ce—hea
o
=R

Invactmeants by Stage of Devalopment / G2 2068

Stages Defined  Total § Invested  Averape § Per Deal  Desks
all §7,131,302,400 §7.862,518 907

'hIfTM Dealy

-l

—AG -



PDF Compressor Free Version

L 0

¥

Draper Fsne Jurvesson e Fas GA 6 Comsin Astosinssy Pracaior. NJ B
et Stz Clya CA P Ut Butners Watnam LG ¥
Wt F ol yr e Almaoe sl Elattieriidm, AN " ASIY Ll Wit i Wty Bk, CA 1]
K PR it & Dymes e Py, 04 i Peton ity ys \dutitistn Thart s L l.lul u
Sequai ks e fﬂéj W Toity Welosa Moo Pall_ TA ¥
LS. iemee Paines W TakCA 14 Adanmc CuctsPanies  hiw Qo LA 2
Crrytaca Fasfies Walitapn MA " AT Vel ge Paririds Creago I B
WA Partram s Pas CA 14 Hay Parrsin My Pasy. CA h
PR R AT Wanmrmm A s (L) W Py, O~ ..
Somd Fatees RN FAs. CA % AP Pekarmian A Goeaeh | BaA Flaeenea CA 5
ona Voot s [, Ch 13 Faoragt Ganis Paimers Eovmn. WA :
Accw TariTwes T dnn, TA 17 FmmawTnn Cagle e e (04 W
Aehwr et T Tiweniy WAl TR KA, 17 Fowrar ey Arel T teiogy Sesallia WS @
CoaenPatres  Wesen Qf 1 Shediati -
e WEU-"- i= & Ft:rb:.:q, o = :.‘l',:lx_-i::m' Fhewal g i Ectlniitnn MWD i
o ATl a0 Ann OA " WP Caceal B WA 5
el Floaw s Cagtal Wil Cutindcticciec, PR 10 Focaper Cammy Famam T Hea BA i
S—tn e ST o] I Weline Tirw Wirs AT 3
— e e = Terew Arils PaTrrs Porics veby, B »
Nerwest Wermes Partnert Paa Ans: CA 10 damug Prcs How Yo MY i
Tk i Cagrtal s M A 1]
America @ |PO IR
IPO Volume
Number of IPOs +29% vs Last Ye
120 Goa

Vedume in Billions (3)

Souroe: Renaissance Capnal's IFOhome com

BADIPO , 20064 1875

O 00 D1 02 03 ‘04 D5 06 OF

g

Humher of PO
2 ¥ 8

8

(=

_4-7,_

‘90 00 01 ‘02 B DL D5 06 07
Dus ot 1R
Saurma: Rensizzancs Capital's |POhome som

Black stone 4B3
—tHEE52000EM 9IPO



PDF Compressor Free Version

Venture capital investments (Silicon Valley) Q1 2006

3oM$- [ |
20-30M$ [
10-20M$ |
5-10M$ - ] Ot

Em O X TR |

- |
3-5 M$ l
2—am$ [ | 1
<2m$ | f J
0 20 40 60

S8 (2303

Third Quarter - Industry Scorecard

Indiistry E:Irlh—o ol Aoy Barvves el Tewtal Aevscvaant :’UW.""
erings Ramed (Smil) Raised (Smil ) from
offering

wrer Teroaces 1 144 0 Fl4a - 00 5%
Consumser Froducts 2 $7Ta.8 37149 +08. 5%
Eesal Estate 1 $150.0 5158 +D8.4%:
Eininsas Susrvrw s 4 32181 L6874 +37 EANa
Seathoa-e 5 $81.3 5308 -2l a4
Metald & Atswrwy 1 $75 1 575 » 24 3g
L:“'“"" = 10 s1a8.3 S1483 +21 57w
Marmfactismg 2 $544.2 31028 =21.4%
Bictechroiogy 3 se3.e $1820 +3121%
Tewbuwimay 12 31328 S1583 20 0%%
M: I' = i s720 572 +4.3%
Finance -] 3091.7 S34%8 -1.0%
Bankirs & Smancs s 3A01.7 53428 -1, 5%
s 313 E =0 =0 8%
Aadcemotres - =
Bankng
Iransorernion 2 33374 307 Lol
Retall 1 3408 540 16 I
Irdecret 2 IS F =131 25 A%
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FEY L (BS 7k (BS) Eﬂﬁag)ce! cap ERAM FRE(%.

GE 113 89 385 316,000 51%
= 116 10 220 67,650 9%
cisco 36.2 22 179 61.535 61%
IBM 96 38 141 386,000 40%
@ one
Google 15 . ¢
Canon 27 LA 20900 12%
Yahoo 6.8 3.8 36 11,400 56%
X 9.6 1.7 86 1,403 18%
Intel 37 18 147 88,100 49%
Applied b 10 4 25 14,000 40%
=51& 28 0 16 36.000 0%
NEC 22 0.06 10 23,000 0%
BT 47 1.4 55 45,000 3%
HiL 27 0 26 38,000 0%
Sony 40 1.2 53.5 16,600 3%
GM 186 42 15 280.000 23%
=; 12 0 3.3 11,000 0%
HROEEOTEY LT LRHBRER
»  Campany Rev. (BS) Profit(B$) Market Czp(B§) Head count
+ GE 173 89 386 150 316, 000
« BB 116 10 220 108 87650
+ Ciseo 36,2 22 179 93 61, 536
«  TBM 96 38 141 105 386, 000
» Microsoft b4 40 2498 186 79, 000
+  Google 15 6.4 195 81 15,916
+  Canon 27 3.3 73 a5 20, 900
*  Yahoo 6.8 3.8 36 14 11, 400
.« {EXR 9.6 1.7 86 40 1, 403
Intel 37 18 147 75 88, 100
Applied W 10 4 25 11 14, 000
Fujitsu 28 - 16 A 36, 000
+ NEC 22 0. 0B 10 5 23, 000
BT 47 10 55 34 45, 000
ERYA 27 - 26 14 38, 000
Sany 40 1.2 Bl 6 46 18, 600
GY 186 12 (-22) 16 2 280, 000
=¥ 12 - 3.3 2.8 11, 000

(Page, Brin, Shcmidt have total of 10B$.)
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Market & Technology
100BZT<EDIEBEHF>THITET AL
Vision (%)
Teamwork(7 ADF)

Network

o IR D E A
RIE

© 0 N oo s o

Stick to the vision

Kentucky fried chickenn Colonel
Sanders

sell the vision.
Collaboration. R
Infrastructures. o | SR

By Samba Murty(xambala)

(Louis Gerstner $FILCEEE TV

World largest LCD display
Rainbow Displa:,r CDI"P- e *

Glayton Christansan
Histvard Biz Schoot Prof,

_50_



PDF Compressor Free Version

Our Technology Concept & Features
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Funding of the start up

HRAMLHR Fund Price/shares Inv. s, Total AELE
Seed 1.0 M$ $.5 2M  10M (12M)  16%
84%

Series A 4.5 M$ $1.50 3M 10M (15M) 33%
67%

Series B 15 M$ $3.00 5M 10M (20M) 50%
50%

Series C 25 MS$ $5.00 5M 10M (25M) 60%
40%

Total$§  45.5M$

Scenario 1. IPO. $40. 1Billion § IPO
2ndary offer $60 5M 300M$

Series D 5MS $.10 50m  10M(75M) 88%
12%---Increase t020%

Scenario 2, IPO 200M$ nE 3= Fo4a0M S

Nayna Networks CEQ ,Naveen Bisht

Nayna Networks Inc
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PON, for FTTH

Ethernet in the First Mlle (EFM)

3 IEEE 802.3ah Standard Specifies threa approaches:
¢ Pont-to-point edarectional CommuriCation ovar 9 Sngio ity
Pomt-{o-hMultipoon communicalion over a single libss (EPQON)
~  High-speed data ewrer Cal- 3 cahias {phone wing)
3 Nayna ExpressSTREAM includes all cotnponeiits for EFM.
» Opleal Lneg Tenmimal (OL 1) sl Cantral Olhce
Oplical Network Unit {OMNU ot basemanl or surb
v Cuslomod Promise Equipment (CPE) fon Busnwssos and single Family Dwellings

Passive
Sl e

[

Fiber

Cenlmnl Office Opbeal

; Nerwurk
Agyregator

Cusionx
Preruss
Equipment (CPE)

S g =a
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Selecting an embedded CPU
core for a Configurable Davice

= Choosng the nght SPU core archrteotums for
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Telesa Mortor & SpaceX founder

Ei : lite :
Tesla roadstar Electric car Sﬁépg;%tgos: e Dt

Elon Muk

Spend 100m$ his own money

Born June 28 ,1971 South Africa For SapceX, Falcon 1
Co-founder of Pay Pal sold to
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2.2. IV IEEEERL - BHAETEE
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5. 7 FNYHEH AT Ry FTFRA A

300GHz LA LT T~ Vi E, MEEFZE S A1 AP BT Tl

2 F 4 — Bz T/« FHEABI AT AL ADERBRB ATV S. H1
I_,r 1L 5 108E3%, 300GHz EL /e 5 BT FSHRERTBWO)D L 5 ;’_;:{ﬁﬂg;&
B T-F7 734 ATRINGALEI N EL RBDT, Vo4 barnk ey
BB TF AL AR AYERboT. LL, Yoo o Tl BEYHRE
GRoWmEERFEA LE LT H 0, WENKE 5L F 5 HE b7z, | 103F
F N YR CE R RN SR T A AR ST A5 0OMEE AT,

High Power MMIC Driver High Aspect-Ratio Devices
» Aceommodats relatively low VE « High efficlency interaction structures
gain at 220 GHz « Single va. multi-beam topologles
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