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Product Requiranent A nalysis and M odeling
Based on Functional Requirement Pattern Recognition

Q Il Ershi JAO Jianxin SJN Bingkun

(School of M anagement, T ianjin U niversity, Tianjin 300072)

Abstract In thispaper, we propose a variant goproach to procduct requirement analy-
sis and modeling, inwhich the product requirenent analysis for nev design can be e-
volved from pre-existing product designs by recognizing functional regiranent (FR) pat-
terns A two-phase methodology of FR pattern recognition and pattern adoption, is
presented in thepaper Theproposed goproach eases the tedious interactive elaboration
process of requirement definition betw een customers and designers In addition, it re-
duces the complexity and risks inherent in requiranent ecification Furthemore, it
opens opportunities for incorporating expert heuristics into FR patterns from competi-
tive products and technology trends A case study conducted in prower supply design
helps to illustrate the feasibility and potential of the proposed gpproach

Keywords product design; product requirenent analysis machine learning, functional
requirementspattern recognition
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2 , CLUSTER/2
. , 6 6 . NFS40
N FN 40 N FS40 NAN 40 NAL 40 cLa . 3 N FN 40
NAN 40 ,
. 4 N FN 40 N FN 40 ,

’

1

DESCRIPTVELEVEL

GENERICLEV EL

TERM NOLOGY LEVEL ENGNEERINGLEVEL

FRL FR11: Operating FR11LL ine voltage FR1111 V oltage range
U sed range FR1112:L ine frequency
in FR112: A Iternative pow er source

w hat FR12: Protection FR12L Inrush current

country FR122: Pow er-line FR1221: B row n-out

(Input Requirament)

disturbance FR1222: D rop-out

FR2
U sed
in

w hat
system

(Output Requirament)

FR21: Power level

FR211: Total output pow er

FR212:No. of output

FR22: Pow er quality

FR221: Regulation/Output voltage range

FR222: Overshoot (Turn on overshoot)

FR23: Signal

FR231: Signal level

FR232: Fan out

FR24: Protection

FR241: Overvoltage protection (O A/)

FR3: FR31: Operating FR311: Operating temperature (range)

U sed condition FR312: Operating relative humidity

in FR32: Safety FR321 BM C/Radio frequency interference

w hat FR322: BM |/Pulse EM C requirement/IEC

environment FR33:M echanical FR331:M echanical outline (Overall dimensions)
requirement FR332: Connection/Connector/Electrical pinout

FR4: FR4L Reliability FR411:M TBF hours (continuous operation)

U sed for FR412:On/Off cycles (Repetitive operation)

w hat FR42: Q uality FR421: max failure rate (percent)

gpplication FR43: Efficiency

FR5: U sed for FR51: Delivery Requirement

w hat market

FR52: Cost Requirement
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2 )
M eta-FR's serve as variables representing FR class features Symbolic representation of
M eta-FR's description Classifying variable Type FRs as input to CLU STER/2
L o . goplication= universali input
A pplication goplication nom inal .
swv itcher
Input range input- range (VAC) linear input- range= 85, 264
Safety requirements safety nom inal safety= UL,CSA ,VDE,BABT
. . . protection= overvoliage,
Protection protection nom inal o
short circuit
M ain size (L x W x H ) size (mm,mm, mm) linear size= 127,76 2,30 5
Cooling oooling W) linear oooling= 40, 50
N umber of outputs output- number linear hold- up- time= 14, 110
Output voltage output- voltage(v) linear efficiency= 70
M ax current at convection i max (a) linear output- number= 3,
M ax current at fan cooled | i- fan (a) linear output. voltage= 5 1,12,- 12
peak output current i- peak (@) linear imax=3, 2, Q 35
Ripple peak to peak ripple (mv) linear i peak=7, 3, 1
Regulation regulation (+ /- %) linear i.fan=5, 2, Q5
Hold-up tine at hold- up- time (ms) linear ripple= 50, 120, 120
@ 110VAC, 40N AND @
230VAC, 40V
Efficiency efficiency (%) linear regulation=2 0, 50, 50
3
M eta-FR's N FN 40 eries NAN 40 series
Application U niversal input sw itchers U niversal input sw itchers
85V A C-264V A C universal input 9OV AC-264/AC
Input range . . . .
Fixed frequency operation universal input
Satefy UL, CSA, VDE, BABT UL, CHA, VDE, BABT
BEMC EN 55022 classB EN 55022 FCC,
FCC classB and VDEO871 classB
VDEO0871 classB
Protection Overvoltage Overvoltage; Overcurrent
Short circuit with auto-restart
Size 127x 76 2x 30 5 127x 76 2x 30 5
) 40N oconvection 40N oconvection
Cooling . .
50N in 20CAV 50N in 20CAV
Outputs Single; Triple Single; Dual, Triple
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4 NFN49

SAFETY REQU REM ENTS

T ransient repponse

Designed to meet:

OV P ThresholdBand [V TO V]

UL, CSA, VDE, TUV, BABT, OTHER

Burn-in Pow er w ith Rated Fan [w atts]

EL ECTRICAL SPECIFICATIONS (InputAC/HOC)

A tM in Power [from, to]

Voltage [Low, Nominal, High]

AtM ax Power [from, to]

M ax RM S Current [Low, Nominal, High]

Efficiency

POW ER FALL DETECY

FCC [Designed to meet, Radiated, Conductged]

VDEO0871 [Designed to meet, Radiated, Conductged]

M ax input Pow er

L eakage Curent Requiraments [UA @ 132/, 60HZz]

L ine Fuse [ampson board]

REGULATION AND RIPPLE

M ain size

Nominal V oltage

Special markings, labels

A verage Imin

OutlineD raw ing and Pinout

This table is truncated-given due to page Imitation

5 NFN40

Trace 1= {N FN 40-7630E, N FN 40-7632E(Q 8)}

Trace 2= {N FN 40-7632E, N FN 40-7638E(Q 3), N FN 40-7681E(Q 1)}
Trace 3= {N FN 40-7633E, N FN 40-1630E (Q 8), N FN40-7643E(Q 35)}
Trace 4= {NFN 40-7608E, N FN 40-7634E(Q 2), N FN 40-763E(Q 45)}
Trace 4= {N FN 40-7605E, N FN 40-7639E (Q 35)}

Trace 5= {NFN 40-7615E, N FN 40-7942E(1 2)}
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