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A Study on Feasibility Analysis and Alternatives
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ABSTRACT

This paper deals with the feasibility analysis and alternatives for infrared detector development. The
purpose of this paper analyze development requirement and feasibility study in both technology and cost.
We get raw input data for system engineering process from development and technical expert, and then
analyze cost and technology for development feasibility, and alternative study. Infrared Detector is core
component of Thermal Imaging System and developed by ADD from 2006 to 2008 year. Technical level
is analyzed by TRL(Technical Readiness Level) and AOA(Analysis of Alternative) is done by development
and production cost estimate. We use SEER-H tool for cost estimate, that is parametric cost estimate tool
based on Knowledge Base. Also this paper presents risk analysis for project management because it is
necessary to risk driver management during the infrared detector development.

The result of IR Detector feasibility and alternative study will be used in technical and cost analysis.
This study can help those who are related to the cost analysis and development feasibility of other
weapons
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e R 34 ‘06.19~'08.12¢
SNy o . AE7| AA 36 ADD &7 AE H=7] AA
A3 1A - AR E A4 2% L AT 122, A UE
7] 7 109 s EATAEAY '09.1¢~"18.124
. s g TAAEER .
LR 3,000 7] 54 (JSOP) 3002/
At [t
S o T et % =S
7 & (Ledxnmz Curve) 90~95% ADD/AAY A A gr ] Alakekel &4 1y
SEad AAa ALE (Stop 6002 ' AT F AR 2~33]
Learning Quantity) - SLA a4
(1) 712 9 A3 A2 (Program schedule) qeld 7] By ATAL @49 uas
Hopd HE7] A g A AS Parameter 3 2 (Parameter) & 3 7FAR Apgae] e @AY
AR SAe oo <& 11>3% 7L°} A 71%E 3, (Developer Capacity & Experience), A7MY = 2 <«
AA 38Z(AEY] 363, BFEE 2x), A7 104, E(Development Tools & Practices), 8. 7272 ¥&hA
AakeF o 3003R(F2 500%) %O]‘:} E(Reqmrement Volatility)o] th. ©1&]3t Parameter®] #t&
A 9ol 712e 7leFEd(TRL)E #8513
) 977N 373 (Development Environment) W 7] e ) Eﬂ‘%"(TRL)Hé HE 71588 <F 12>9F 7o)
<E 12> A 374 Parameter 3t HAVE
VHi | VHi- | Hit | Hi | Hi- | Nom+| Nom | Nom- | Low+ | Low | Low- | VLo+ | VLo
Extensive Considerable . 0 . o No
experience(90%) experience(75%) Some experience(55%) | No experience(35%) experience(5%)
SEER | Fully Automated Highly Automated Some Automated Experimental Use Non
(CAD, HDL) (CAD,HDL) (CAD,HDL) (Design Tools)
Frequent Moderate | Occasional Moderate Occasional Minor Essentially No )
Changes Changes Changes Requirements Changes
TRL 9 s 7] 6 sl a] s 2 I
g FAA AGNd #7 Parameter #he AR = 73 @ (Production Experience)¥ A4 =7+ B <¥
m23) Sejuebe] Ax 7o) RastEE MAs gt E(Production Tools & ljractlces)ol t}. o} 8t Parameter
% U]ig‘% /]v{;{a} ILRI(TRL) 8 .1 o} HH‘% 6}—2—0 %k% /éﬂ_?léisc}-oﬂ 2}\0‘1 7]'5_&’\'0: }‘]Zﬂﬁ 131 /%)ﬂ_‘ga%q_ 7:]
49} 5 <21 Nom¥} Nom+t}. as t:&ogs}gigu? Parameter ¥k 47§ 7]E& <3 13>
s gon, A8 FAA it &7 Parameter Z&“ Gk
5. © z ) % 2 v o5l g J =z
&) AR ?}%‘(Pmducﬁon Environment) 'j‘—wj'?l :}%-‘Jr ;r“:'/] .LHM_ /\27(\1] Ao HIFrE dY
ol 7%7] A4t 87 Parameters 2 7HAE Al & @& vISE HirE, %S Nome|H.
<E 13> A &4 Parameter 3t A3 &
VHi | VHi- | Hi# | Hi | Hi- |Nom+| Nom | Nom- | Low+ | Low | Low- | VLo+ | VLo
Near Perfect Team/| Extraordinary team/ . Functional with low Non-Functional
. . Functional Team/ Some .
Extensive Some experience experience(55%) effectiveness/ No Team/ No
SEER experience(90%) (75%) P ° experience(35%) experience(5%)
Laree scale Less than 100
ro ducgon highl Medium scale 1-2 thousand units Less than 1,000 units | units produced,
P > MBIy production, some |produced, little numerically] produced, standard plus |standard tools and
mechanized . . .
. mechanized operations| controlled machining some custom tools fixtures
operations .
predominant
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@) & 2 A ¢¥(Operating & Suppor)
A HE7] & 2 {A Parameter A
MTBF(Mean Time Between Failure)®  5,000A]7F,

Operating Site®} Support Site: ZFZF 1714, AB|dAE
AAu) 2 Ak o]# g Parameter ZHE A ol

2lo] 712 ADDIAIARAS] AA ARk opd A 2
g wedshelnh

5 *9F '?;(Pumhased Items)

AN A7) MY T AN Zuleolr Tuls
ALgstE 8 FH2 Waferel WZHrvF 9lom, of
Parameter 3L E Wafers= 17 Chip Z&EA] A4

o 2

AlE 14009H, A2k E gowrdelx, dEYE AW
ATMEAIE 1,1009H, AAAE 500%91 ojtt, o]& A
Agsgbalgt A 74E Aol v 01%“ T A

o] A @3l mE Aot

6) Y-S (Houdy mate)
A& ADDS} AA G A o] A A AR

Edit Estimate View Heports Charts  Tools

Options

Window Help

FE G g A7 oEoke gnleltt. olo] w
2t Heo|d HE7] sl 7Hy Al Hola s o]k
7} =& IR Sensor(Diode array) Elemento] t]sirs 7]
EHEEE 80% FFoE AHEs3 7B Element®
50% FE& A8

o} SEER-H Rd& o &% H]& +3

320x 240 ¥l HL)A HEVE & R
A7 300F, A7 3670, ANATHE 36% A
SEER-H Zd& o] &3} °4"L7H‘?=}Bl9} Aaug F74
3 < 7>3 o] AFEnl g2 8449, Ak
£ 39629 ol

2. U a7AEA AdDT)

AE7F 2 SEER-H 24& o]&dle A
29 A&7 AT E < 14>ol A9l Fol HA o]
8o %Il 22399rd o FAE oM ojuel Al
HeEeEE 71%0 0k

Base Year: 2004

Development Cost 5,442 447 B27

Development Labor Hours 145,087
Praduction Cost 39,621,377 668
Totat Production Units 3,000

APUC
Operating Site Cost

13,207 12589
1,416,000,000

—1 A 1 F Hybrid Chip + PPODUCTION QU.&NTITY PER YEAR
L1111 T ROKC - Production Guartity Yesr 1 300
t'l 1.1 i silicon Readout Circuit - Production Quartity “Year 2 300
11.11.2 ZAROIC Enclosure - Production Quantity Year 3 300
F1.1.4.2 3R Sensor - Production Quargity Year 4 300
1.1.1.21 %% IR Sensor(Diode array) - Production Quartity Year S 300
1.4.1.22 3R Sensor(Electro) - Production Quantity Year 6 300
14123 EWafer - Production Quantity Year 7 308
t1 1.1.231 & LPE_wafer - Production Quantity Year 8 300
1141232 ;%MOCVD Wafer - Production Quartity Year 8 300
L1143 SRE AT - Production Quantity Year 10 300
L1122 Z Dew - Production Guartity (Mext) ]
F1.4.2.1 94 Envelops OPERATIONS & SUPPORT YES

2.2 i Cold shield + EQUIPMENT INFORMATION
3 FA Feed through unit + Quantity By Operational Site

B Davalupmeni
# p;uisu'cunn
Oparating &ia

Total Equipment Support Cost 120,108,745
o}
I 7> Held HEV] i 24
ARAsh A Yge AASAon, ) dge < L F AT AR 7
SEER®] Knowledge Base#t& 8% 23 =& A+ T8 AE7t 4 | SEER-H =9
R EEA 2 AAEA ol p|Fe oA
Vs 40008, Bun 20008 HFE ATAL Fasuwseia) | sase 844
155,3259, AAkAl 1355059 0] o}
A Aka] g 4D 4137 396.2
() 7149 8 = (Probability) B ghE BExjuuke]
= 1 20 ule) /= 433 433
Aol A&7 A @ AAA ZF Elementd 719 (/%)
"o wel g 2 il 2L J9Eg verh v 2 73 o] §(10%)
. (akel/=) 209 204
A9t 2oW Hlgo] Frbste HlY 2EE EE v/
AE7MEAL Frhe. ol iedEE A B8 AT TR/ Z) 2,303 2,239
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42 =9 FujA H§ £4

K-1 A2 2874 294 HFE71E F944 B¢
Al BEE B4 e HEe #3429 AE 2
H(offer) 7t4 §& wlste] HA v §ARE A=)
o H7 7tAES FAEC of 23 S A s
FABEA 5 #d J#E B 2AM HFLR &
d HAH7F w87 M ﬁél*éol Ay on stAL

28,376 (4,052 9, 1FE=1,4289, FY 04)o]c}.
o ole FHEE A% i*ﬁ AWSL AEK-1 A
A7 Hogd #HEV) EeE BASY f8)

SEER-HE W& o]-&3te] Platform #2712 A&7 F5
foz Rl B£45W, $5E ¥ AE Ak
AZ7]9] B& HES 89.6%olth wetd HA =
AE 53 2AME HAAH A&7 XA HEe
3,600 TA(FFEx 89.6%) .2 FAHUC

W)

BN

43 985

SEER-H R9g o]&38le] FAE K1 AxF 2F
g 320x 240 Wi He)H HEvie Ful ATFEA
o} Ay 2239kl elrh o]y AMPAIEE xS
2 sle] B8 539 AE7F E40 o F4E A
A7) 23009243 v wlgEdHoA 53] JbE

Aol e Ao J*CPB'}%:}.
g are] v
St 0177}1“‘%1 H
H,

Hol Ao MErbed R AAE £4

_>'.
}l«
e
41,

-r-‘

= 3600990 &

S A W e were v gk

r

<E 15> NI L g 9ES A% 3

] SEER-F | TNSE #L | ek #2 ek #3

TR IR gk | o) (717 2400,
(KBase) | o wrzpysne 4| A4 24z

71718 36 17 24 24
AA(2) 36 36 36 24
()| 84.4 79 81.7 61.7
1A 25 51 37 26
RS - N

) 77 77 77 77

7 diokd AR BAUEe e 2o

}o] SEER-H EL%I 718 gk =t am_ A8 B,
] Rel

e HFHE £ 3 e 24
U dee 2ye] F7tE Ao "t

@ ok #3 ¥4
MNL7)21e 24709, AlA] 88 2422 ZAA F
el Zhg SEER-H 24 7]E 3 va B4 2,

e g2 2279 o] Aok 1, 7172 127l @5
7hsstut A el 1He] F7F 2g "

arle A4e 2ada, delee seds A
2 z@sW /17e BEdD WEL BFY F UE
oA T gdE SET 4 A

H(PERT/CPM, EVMS $)& 428_6] %‘%6}0%
A BEE 1*3?5}4‘5 My

ol

52 AFFEFo] AN Eed niXe FF £4

AT NEFEE 77% 0% FAA AT
of A& e B4 BW <E 16> go] o
TopEEgo] FtE A0¥LS o £ dn g 4
T AMde] AFE fdME Frlasrt dadEE
&g A dupulR AP oz
A7 A $I"3(Risk) geo] gFon 83" £ A

[o]

ik #2 | e #3 | 00N
2w |SEER-H
- 71 & 7] 7) /H%ﬂﬂl} 7“%4’@
oine | 24ME, | 24702
L= A A 24 | A AI24E

AE = 90% | 92.89 90¢] 67.29 69.14
49 +8.49 | +8.39 +5.59 +5.59

53 HY4 HEV] ATArE A8

K-1 Azxpd 2873 Ao &7 Adakie 45
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7tEAE Eolr] fEiME ¥ High Risk)24AE A
Held 2E 4@ E sor gk B Aol EE
B 9 ¥(High Risk) 84 F UF 220 ois] &=
Hobe AAlSH o 2ok

7t ALA AE AR (Water) BERT

Ao HErAE At 86dFE T TS
U GA/AT 2 AEE AR ey & 59 &
Az Aafgk FRolch webA K-1 AAE 2FH A9
A A&7 Mol e FedA Fojsle oz

238d doa HdEr] 2xE Adste w7ke v
= g2, T olagtdl 2lAlo} Fo] lom AiA]
T8 27te dFo s ¢ o] w(wafer) T ol 1,400%F
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Avt 888 A 2A4Y /AT AT ¢ gloeEs
olo] thdl tin| & SH3lojop Frh | He] UF
B2ME IAakslst b v s AR @A Heg 7
o] &R £y ozl A #Y &
A oFd A ggo] ofFojxol & Folrh

L2 Ed i i -
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2%
Z7)E W AeAE ALY AFL T BE
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2
>
%
~§
A
o)
4,
[e]
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|32e <% 17> 2o

<E 17004 wE ule} Zol HAFE AR
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<® 17> 494 A7) AUTF SR Be
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Azt 742717

A, A7k 500728 A4kEy] fel A
o8 84 o 7Yl Aibe] SEdET IS U
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320x 240 Wi e] F7H wlFALA Aol
71*’*61€1]H“(TRL)% %%& ZNETE =

ok
7A4<>i BHE] E¥ £3], 71¢45< SEER-H 29
1\] H]-g— A= O, 01:3_:]_-—3}.‘.—‘_ 7:114
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" fe ]

(Parameter)o] Th. wEtA] & Aol /PR E AFEE
7% FET 0% TFTEAIY AL A8E FAS

o] AJAlEFATh
EE o] Aol 4FE FEES Eol7] HsiAe
Wafer 7ol #e] 5 193 (High Risk) 845 HA3] &
2] stodol sfn, SEER~ E‘él-% T3l AAE FHAHzE
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