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Why use the parametric cost
estimating method?
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We know the Shenzhou
5 program cost 2 billon
U.S dollars to build. (Tu
Yun, CRI news)

We know that we need a
better estimating method
for future systems and
components. The
accounting systems can
report only past incurred
costs and the historical
costs often do not lend
themselves to future
estimates.
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So what are the alternatives that we
can use for cost estimating?

1. Use prior system costs and extrapolate
(analogy method). This is the least accurate
approach.

2. Attempt to determine the detailed cost
elements of a system or component that may
not be designed (bottoms-up cost estimate).
This method is time consuming and costly.

3. Use a parametric cost estimating system to
Incorporate the best of alternatives 1 and 2.
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Parametric Estimating:

 The PRICE System Suite of parametric
estimating systems is based upon your
available engineering knowledge and your
known rates and factors and proven
detailed actual industry estimating
relationships. PRICE M is the model used
for microcircuits and modules.
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The PRICE (M) Electronic Module
Estimating Parametric Model can help us

estimate circuits from chips to modules

« The PRICE M model is used to estimate costs, resources
(labor and material) and schedules for development and
production of custom microcircuit chips and /or electronic
modules.

* For example, it could estimate PRC chips (Shanghai) or
PRC microcircuits (Shijlazhuang):
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We will demonstrate the use of
PRICE M to do an independent
cost estimate of a recently
developed commercial
microcircuit (as If estimated In
PR China).
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Estimating a LTCC Microcircult
module:

he microcircuit we will use In this
demonstration is a RADAR Sensor for
Automotive Applications in LTCC using
technical data obtained from the IMAPS
publication Advancing Microelectronics
(March/April 2005 Issue) and specific
IMST information used with permission by
IMST GmbH (Germany).
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IMST:. RADAR Sensor for
Automotive Applications in LTCC

LTCC Paich Antenna
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Advancing "G

lMAPS Everything in electronics between the chip and the system!

Published By IMARS - International Microelectronics And Packaging Volume 32, No. 2
S : ucational Foundation (www.imaps.org) March/April 2005
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24 GHz RADAR Module

RADAR Sensor for
Automotive Applications
in LYCC

A Joint Project of

IMST GmbH and
DuPont Microcircuit Materials

A

10
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Demonstration Module with Software

FMCW
RADAR Sensor —_J

Unit

USB Interface

GUI and
Evaluation
Software

@ IMST GmbH, RK, LTCC RADAR

Sensor, July 2004

1
M
FMCW Frequency Modulated Continues Wave S
USB Universal Serial Bus Wk

GUl Graphical User Interface 2
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Goal Specifications

RADAR-Method

FMCW
(Frequency Modulated Continues Wave)

Distance to Obstacles 10ecm... 30 m

Obstacle Separation + 10 cm

Resolution +1cm

Centre Frequency 24 GHz (g, = 24.125 GHz)
Band Width 2 GHz (b5, = 250 MHz)

Radiated Power 10 dBm (EIRP)

Antenna Characteristic +30° Azimuth, =15° Elevation

Dimensions

Interface
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e.g. 60 x 45 x 20 mm
USB or CAN Bus
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Main Advantages

Low Cost Technology

due to use of

LTCC standard thickfilm multilayer ceramic and
screen-printing process

Single chip diodes and transistors instead of MMIC

Compact Size
thanks to

Integration of antenna and frontend on one
multilayer substrate

Compact 3D RF components and interconnects

Robust

against

DuPont 951

Shock, Vibration, Temperature Extremes

@ IMST GmbH, RK, LT RADAS
ansor, July 200
T
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PRICE M Work Breakdown
Structure (WBS)

PRICE Estimating Suite 2004(2004147) Pagelofl

PRICE Estimating Suite 2004 - [c:\price'24 ghz fmew radar sensor module.hpr)

ndependent Cost Analysis LTCC Short Range =1 17! [Eorl [ Nar
i IRadar Sensor (IMST, Kamp-Lintfort -I) @
1 P - Radar 010 Module Wi

Note: Module contains PRICE M estimated IF — Amplifier OP213

8/20/2005 2:00:04 PM Copyright 2005 RWF Consulting 14
LLC



DP — Radar 010 Module Input Parameters

B Module [x]

Walidate j Hotepad j Owerride j Reset j Dﬂtabasﬂj Schedule j Help ] oK 1 =
Cancel J g
Kodule ID: [ Calibration Run QT Y MNHA =J CDFRALC ] g
DP - Radar 010 Medule | b
ary | PROTOS | LENGTH | WIDTH | LAYERS |
| 100000 | 10.00 | 3.400 | 2100 | =
sTvPE | BsSiDES | BWT | BCOST | ervee | pPms | PWT |
| 400 | 1.0 | 0.000000 | 0.00 | 0.00 | 14 | 0.000000
PLTFM | wrEce | HsinT | WT | VoL | LOTAQTY |
| 0.800 | 0.3000 | 0.20 | 0.000000 | 0.00000 | 10000
ECMPLX | newpes | pesreT | ACOST | TEsTcosT | PKCOST |
| 100 | oso00 | o0.000 | 0.00 | 0.00 | 0.00
psTART| DFPRo | DiPRo | DeBmDx | psTarT| pPrab | pPeno | wmemDx | mauto | mmar |
| 106 | o | o | 10.000 | 906 | o | o | 10000 | 41000 | 1.000
wRTECH | AucosT| ETcosT | PrRoosT | COST TYPE | wreasE|
| o | ] | | &= Spent =|| =004
' CNAME [Qty] [Database] ' Component Qty Estimated Components '
SMT =m chip cap= [ 8 [Databa=zeZ] ”~ ] 1 IF Amplifier OP213
SHT =m chip resiztors [ 9] [katabas
SMT Ig chip caps [ 1] [Database2] = —_
SMT md chip caps [ 5] [Databa=sel2] — Add New
Diode [ 1] [atabazeZ] T Delete
A S A e S T T N o
8| )| H __ Modify |
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DP 10 Radar Module Estimating Database

Name Elements Type Package Pins Weight Cost - PRICEM Cost Platform Year
CELM CTYPE CPKG CPINS cwT CCosT CPERQ Plat YRBA
IF Amplifier 10 9 8 8 0.00055* 82.09* 0 0.6 2004
SMT sm chip caps 0.75 0.5 0.6 2 0.00055* 2.66* 0 1.2 2004
SMT sm chip resistors 0.75 0.4 0.35 2 0.00055* 1.8* 0 1.2 2004
SMT Ig chip caps 0.75 0.5 0.6 2 0.00055* 2.66* 0 1.2 2004
SMT md chip caps 0.75 0.5 0.6 2 0.00055* 2.66* 0 1.2 2004
Diode 1 5 0 2 0.00055* 7.15* 0 0.9 2004
Transistor 1 5 0 3 0.00055* 7.15* 0 0.9 2004
Connector 1 4 0 14 0.00055* 0.5 0 0.9 2004
* = Estimate from PRICE M
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IF Amplifier OP213 Microcircuit Inputs

B Microcircuit

validate | Motepad | Reset | Hep | oK
Cancel
Micro. ID: [T calibration Run Oy MHA CDFRALC
IF Amplifier OP213 I]_=ﬁ=“_cmcf|
aTYy PROTOS | LENGTH WIDTH PINS GATES | XsTRs
100000 100.00 0.300 0.300 14 0 50
DPLTFM | sPLTFM | DINDEX | EcMPLx | NEwCEL | DESRPT | cAaDFAC| MERAT
1.200 ]‘W‘J 5.0:00 1.00 rﬁ 0.000 2.000 0.000
PROFAC | mmpex | pkeFac | susFac| wsee | Fsze |
] 7000 | 2000 ovoo [ 1000 [ 200 [ oS00
CF'“T’LDJ AswyLD | ovivio| mskive | peFpen | mauto | MmaT |
"~ o000 | 0000 | 0000 [ o0.000 o.oo0 | 1000 | 1.000
D-STAFETJ prsTRT | PrEND | TSTEND | DEND |
~ 106 | o | o | o o
_PSTAHT_J:PPENE | eeno | LOTQTY ]

1006 ]

o | o |
AucosT| spcosT | pscosT| ETcosT | COST TYPE | ¥rREASE
| | | A5 spent e 2004

{
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Total Cost of Development and Production — all costs in K RMB

i Basic Estimate (Metric)
Cost Summary LM Totalz LK Production LM Development

Independent Co=st Analy=is LTCC Short Range Radar Senzsor (IMS
Wed August 10 2005 11:24 PM (PRICE Estimating Suite 2004}

System Cost Summary Ceosts in (CNY 1000 Constant 2004}
Program Co=t Development Production Total Co=t
Engineering
Draft F5 0.7 5.2
De=ign 281 2.0 02
Sy=tem 3.0 - 3.0
Proj. Mgmmt. 52 259 4 5056
Data 2 116.0 118.1
SubTotallENG)
Manufacturing
Production - 101590.5 10180.5
Prototype 2 -
Tool Test Eq. .4 1307 .8

=subTotaliMFG)
G & A Col
Fees ! Profit

Total Co=t 5

Sy=tem Total o545 12616.5

Schedule Start Jan0s [ & Sepds [ 3]

Firzt tem Apris [ 2] Mow g [ 13]

Finizh Junl6 [ 6] DecOf [ 16]
Ewstem Weight 0.02 Syztem WS 000
Eyvztem Series MTBF Hre 185505 Unit Sy= Cost 0.10
Swetemn Quantitby 100000 Awg System Cost 0.13
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Labor and Material Totals — all costs in K RMB

i Basic Estimate (Metric)

Sy=tem Co=t Summany

SubTotallENG)

Manufacturing

G & A CoM
Fee / Profit

Schedule Start
LW Dewvelopment Jan08 [ 4] Aprids [ Z]
LM Production Sep s [ 3] MNow 05 [ 13]

Wed August 10 2005 11:24 PM (PRICE E=stimating Suite 2004}

Co=t= in (CHNY 1000 Con=stant 2004)

Program Co=st Labor Hrs Labor MatvaDC
Engineering
Draft 247 8.2 0.0
De=ign o7 302 0.0
Sy=tem 5.4 3.0 0.0
Proj. Mgmit. 1014.4 445 5 &0.1
Data 173.8 555 827

Firzt ktem

Total

.2
30.2
3.0
205.6
118.1

Production 13880.6 as7T1 .6 865189 101580.5
Prototype 20.5 6.0 0.4 2
Tool Test Eq. 201.8 2854 15188 1208.2
SubTotal(MFG) 0 6T .8

Ewvatemn Weight
Ewatem Series MTBF Hre
Syvstem Quantity

0.02 Sy=tem WS
1858505 Unit Sys Cost
100000 Avg Syetem Cost
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Labor and Material Production — all costs in K RMB

i Basic Estimate (Metric)

Cost Summary

LM Totalz

LM Production i LM Development

Independent Cost Analysis LTCC Short Ranges Radar Sensor {(IMS

VWed August 10 2005 11:24 PM (PRICE E=stimating Suite 2004}
Sy=tem Cost Summary

Costz in (CHY 1000 Constant 2004 )

Total Co=t

Sy=tem Total

Program Cozt Labor Hrs Labor Mat''onC Total

Enginesring
Draft 22 i 0.0 S
De=ign R 2.0 0.0 2.0
Sy=tem - - - -
Proj. Mgmit. 1003.4 4407 5.0 455 4
Data 169.5 541 61.9 116.0
SubTotal(ENG) AG7 ¢ 0.8

Manufacturing
Production 138590.6 3571 .6 8518.9 101890.5
Prototype - - - -
Tool Test Eqg. £01.4 289.2 1518.6 1807.8
SubTotal(MFG) (. 37 0
G & A ColM 0.0
Fee I Profit

Schedule Start

Firzt ttem

LM Production Sep 06

[ 31 Mov06 [ 13] DecO7

Evetem Weight
Fwatem Series MTBF Hrs
Ewvstem Cuantity

0.02 Syztem WS
188905 Unit Sy= Cost
100000 Avg Syetem Cost
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Labor And Material Development — all costs in K RMB

il Basic Estimate (Metric)

Cost Summary LM Totals LM Production ‘LM Development |

Independent Cost Analvsis LTCC Short Range Radar Sensor {(IMS
Wed August 10 2005 11:24 PM (PRICE E=timating Suite 2004}

Syetem Cost Summary Costs in (CHNY 1000 Constant 2004 )

Program Cost Labor Hrs Labor Mat'oDC Total

Engineering
Draft 225 D 0.0 h
D==ign 734 Za.1 0.0 281
Sy=tem 6.8 3.0 0.0 3.0
Proj. Mgmit. 11.1 4.9 e 5.2
Crata 4.3 1.4 0.3 22
SubTotal(ENG) 445 2

Manufacturing
Production - - - -
Prototype 20.5 6.8 0.2 2
Tool Test Eq. 0.4 0.1 0.2 0.4
SubTotal(MFG) o 7.0 .5 .6
G & A CoM 0.0
Fee I Profi 0.0

Schedule Start Firzt kem Finizh

LK Development Janig [ 4] Aprids [ 2] Junig [ 6]

Fwvetem Weight 0.02 System WS 000

Ewstem Series MTBF Hrs 166905

Fvstem Quantiby 100000
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In summary:

« Using parametrics and the PRICE model can
provide you with quick, accurate, unbiased, and
repeatable tool to estimate your semiconductor

chips and microelectronics modules with PRICE
M.

* |n our demonstration example we have seen
that with limited technical information it is
possible to estimate state of the art modules to

be manufactured in the Peoples Republic of
China.
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