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STUDY OF DESIGN OF AUTOMOTIVE HEADLAMPS AND REAR COMBINATION LAMPS
USING QFD PRINCIPLE A CASE STUDY OF AUTOMOTIVE LAMP MANUFACTURER
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Abstract

The objective of this study is to survey the customer
requirements for car headlamp and rear combination lamp that
influence the decision to buy a car. In addition, the objective is to
suggest the case study company on design of new models of car
headlamp and rear combination lamp in the future, which correctly
meet the requirements of the target customers. Four hundred peoples
were sampled from Bangkok. They were assigned to answer the
questionnaire. The data of customer requirements were converted to

be technical data for designation by using Quality Function

Deployment (QFD) principles through 4 phases. It was found that
headlamp and rear combination lamp influenced on the decision to
buy a small car. Customers in Bangkok showed their intention to
focus on the external shape up, Dynamic Shape, Extension colored
as smoke or Black, Light Guide LED in both headlamp and rear
combination lamp. As for quality and usability problems, the
customers preferred such a kind of no water or steam left inside the
lamp. Moreover, no lens surface peeling, or color of the lens change
were also chosen to be included in the design. Performance of long
life function of the lamp longer than 3 years of warranty was
preferred. The lamp turn off automatically option was chosen as well.

Keywords: Function (QFD),  Customer

Quality Deployment

Requirements, House of Quality (HOQ).

1. UNI
Taiuyisninouatiumanaiouislanuan gz
é’wmamsaaﬂLmuua:msu‘%msmumg&qﬁﬂﬁﬂmL%muLﬁmLﬂmﬂ:ym
v 9 Ly .
N1388NULUVAINAIINGBIN1TVBIANAT launisAnsiaTifazi
AR A o a & ' A A & ea o
nsmanmmwwNamnuumwﬂ‘lmymaaryﬂiuwmamumqumar;|
. o b . & A e )
WawLazaansnIsNaalszinmanmaonldinludszmnalnadls
« o d ~ s o ¢ 1 &
IWAINURAIERREBUIINET WA, 2550 LaajsnIingudunsiias
mmimﬂLmﬁi‘nmﬂﬁmuu’%ﬁ’muﬂﬁ LANKNAN TN RUIIURARINNN
ﬁaﬁaguﬂmLﬁauwﬁawmimwui’ldﬂ*’ﬁﬁhﬂuﬂi:mummﬁ@lﬁm@i
M3ITBATAMNA NMITINLHKIATINTNTBBALLY MTINIUNUAIHE®
MIAILBUNITHES miﬁﬂ%uﬁwaang’mmmmzu‘%mwé’amﬂﬂUﬁ
dlfiogeninudinanaslilusuzisaamsdinidzanmns
ntadsmelunldzinnsneenuuufud leasiananydaInIsved
anduazandaivmauennadynimiaiisswszanudaudslusiag
=~ ' 2 % o & 0
FypNaan1InIN1Iaa9nIN asnuINARITYrINIIeanLULAIY
lasunisunlaadrasidininaiinalnylatdSousdenisudedn
(Competitive  Advantage) euwianysulinauuiudsiulaluaaia
& a a Aaa v < A
iﬂnummﬂluﬂ‘i:mmtazgummamuﬂmﬂnvlﬂamamw



I@]mawwzaﬂw@lagﬂﬁ‘nmﬁmwan (Exterior Design) 89t1%
ﬁiu'ﬁlw:aaﬂLLUUIﬁﬂT\Nﬁ’]ﬁQ}N’mLﬂuﬁ’]ﬁULLﬁﬂLWi’]zLﬂ%%dLLiﬂﬁﬁ]tad
mwuau‘lamngnéﬁﬁuaaLﬁmm:Lﬁ@mwﬂi:ﬁﬂﬂuﬂ%ﬂmn (First
Impression) auﬁﬂﬂg&aamaulﬂuﬁauﬁuq W nsanwadnialu
ausTnuziaiasoud lslugunisnne udu é’aﬁ?uﬁ;@ﬁ’lﬁtgﬁﬂxﬁﬁmgf
Tumsutsinulein 8o madiudsamssanuuy T uaz TWesnaud
%\‘1L‘ﬂug‘mﬁnmwaamiaammu%udmiamﬁaﬁuvlﬁuﬁ NIZAINUN NUT%
wih fiuzurine Wudu Weeasuiuesnundusodaonssusnaudi
mmwﬁﬁdﬁfumﬂ“ﬁmumdmNmmﬁaami"uadgnﬁméjuLi’]’mmﬂ
laamanms House Of Quality (HOQ) anlgszyar [1,2]

2. 38msdnm
& = Ao X
PUABUNNTANE VA9
2.1 manwmwalsErInsuaznMIgaaIaEne
y9zr1ny
=2 & X = o o A o
lun1sfnsaisi dszans wunsis giilududuazendelu
a ' o & A A Ao
NIUNNANIUAT Ho1g3zning 18-60 T Mandgauazas T8 un
3,627,927 au [3]
NIFNABENS
msﬁwmmmmmaansjué’aar.'m"léi%gmmsm‘nmmaméu

o ' o o A4 & oA 5
ADHIILLUNTI LI WINL IZTINT Imﬂ’mu@m’mmauuﬁ J988s 95

auaManaand = 3ewss 5 §ATVILNN [4] lananmadiuin
Uszmnsfildlumsinsduadh iniu 400 au
2.2 msasaadasilafildlunisdnen

|Fuuuseuna (Questionnaire) uiasesdelumaivTiusw
Toya TagnagauanuLiissass (Validity) mn;jt%‘mmtyﬁwmu 2 au
(@3. InTWeN Auduaasal uazqm 8133 oanf ;jﬁ?’@msﬁ"ﬂﬂ wHwn W
wihuasvhosaoud USEnnIdidnen) uazanusindafia (Reliability)
Tagld33v09nsaunna (Cronbach’  Alpha) S9lddnsuys=ansivinfiu
0.81 ﬁafuﬁayaﬁvlﬁQWﬂLLuuaaunwufuﬁdﬁﬂmmm%aﬁamm:au
dmIunwisslszgnd
2.3 mstiusiusndoya

lfupnseunulumsifivdaya 35n1suanuuusauniuedae
funuglasunsausunnuiiugiudiiusnoud lugruswinnwues
USEnaanuuUIauud waziovivaIuTEn 338 2 au lasvinnng
dmaiudeyauuusauniy moluszozioa 1 dlad SEMIaTud 25
-31 §IWAN 2557
2.4 mM3tlszananadayauaznsiaszitaya

uuuseumufidadansouses udnassiaialzanans
iTaga@TmIﬂmﬂm Excel LLé”aﬁmmﬂiTagaém‘s"u'imm:ﬁmaaﬁa
2.5 3111 House of Quality

o

9@ House of Quality @13 QFD 4 Phases

3. HANNIANE
o [ a o ¢
31 wadeyazasdaunULdBUAINIAgINUaIAlsznavasl
> v 4
w1 wazliimasoawd
3 v v 6 @ a o a
asndsznavradlnniuazinvosooud leuan13398439

USuouaauaadlua1snen 1 waz 2 audieu

717197 1 SwrndasvuuuseuniuludiugUansal (Appearance)
ANNEBNNUN LT (Attractive) anuadnvadiWwihuas lWesasud

HENTTENTIT

TIEHATETIA Foraz
[Aw)

[T18 3 37 g

i
10 3dtamanen lt,wu = 18
LEELaE] 196 49
wilan 103 26
_ Sikwar 116 29
EL 11. 8 Extanzion 2o kefBlack 198 50
= Blus 55 21
fg: Reflector a0 20
= 12, fnso Hwan s e Projectar 224 &6
= Full LED 96 24
T LED: Spot 86 22
§ 13 doans I DRL LED: point line a5 21
i ight Guide 229 87
:E 14 A_.I%E“fu whrdeE e wWistaraluTaailsat 247 52
§ 16 TR T Ad WA s el s B 1 g (Rl 158 2
= WU 2 F (RCL+RL) 244 51
= R &7 22

= o
§ 16, 3Uamenen w_\fﬂ” e =
= E LEE ] 181 45
\-% E wian 74 20
]E é 17 B Y ' 50
== E Clsar 159 40
2 Sikver al 23
S |18 B Extension Smoke/Black 156 39
é Blus 153 38
2 On Luggsags 167 39
E 19, fnos Tl AR uan e Tn On Burnpsr 198 50
Centar of Bumpsr 45 11
Reflectar 119 30
20, Fhs o v A eI s LED 120 30
LED Light Guids 161 40
21 A_.I%E“fu whreE¥a wWistaraluTaaily ¥ ag 24

4 o o
@1INN 2 ﬁnmugmauLLuuaaumulumuammm (Performance)
AMURLAINFUNY (Comfortable Convenience) @Tﬂu@}mmwua:ﬂtym

M3l (Quality) 2adWwiuazInasnoud

HETITIRTTI .
T fouaz
(f1ZUHH)
22.oarrin et soauTn 576 6.0
p—— L R ke TR vt 6.1
(Performance] |o, mmmﬂﬂﬁﬂnl%(tﬂﬂﬂ‘uﬁaﬁu) G4 EX
25 Hogniliamanunannit 3 Susamriihsiu 1598 1.0
6. R sawinLEDs Wioa 1218 8.4
27. M afladaTuls 96
A7 B3P
searnmny (28 ML gadaaTud 954 BB
100
framforiable, |ag yraruyifhauandn i 540 55
conwenienca) ae L 4
30, Hisky i fiedl oneon b mz 782 6.4
21 Arumed T muue e a4 47
32 it deloi i sl 1788 122
TR AT . .
| 33 Wit s T g luTau bl 43 5.1
urzilgmn .,
34 il w gasonvIfia A URau
Tty i 1108 T
= v . o =
35. i Tl vea Wndwdow sow Rzmna TueTWL BAL 801 55




@13197 3 ﬁ?ﬂﬂ'ﬂ&J@Tﬂ\‘]ﬂ’]i"ﬂadE;{@la‘].lLLUU@E]UQ']SJLﬁF_I’Jﬁ"LIﬁHJﬂVLW%‘IIW

P o o g = P o o
§139N 4 ﬂ’s’mauwuﬁ'uadﬂ:uuugdqwLﬂiﬂumﬂuaﬂﬂmﬂﬂ%muaz

gaao o A = 1 ' o vl o &
N Uum“{mmmuamaﬂgmqa WLULANSAN TS WAL TD LG
Trlnvin ATUWK Souaz e anudaiussznieliwindulning

- ~ vralsuigy - < —
1. jemeuan : wilwa (Dynamic) 196 49 aalnlvivain aulnlvlvie wWansuIsuinay
2. & Extension : A% (Smoke/Black) 199 50 - Eﬂimmﬂuan Dynamic Dynamic willaw
3. anwazlWwangossing : Iusiaaiaa¥ (Projector) 224 56 - & Extension Smoke Smoke wnilan
4. ¢a9millW DRL : wuLEw (Light Guide) 229 57 - anmaemilianuaing Light Guide Light Guide willaw
5. @“aamiﬁ“ﬂaju wiadaanululanlnwin 247 62 - daanululawln Fa9ms liidasms dnann

andayafildagun lua1319n 3 munInusasaaadnglwwi
I A
mﬂu(ﬂmugﬂw 1

5. fajululanin

3. shwariWlusienned

4. DRL : Light Guide

UM 1 dadwlwmihinsudauazuuy

mn;imammuaaumugaﬁ E‘!ﬂ

'
a

AN 4 agﬂmmﬁaomwaaﬁmauLmuaaummﬁmﬁumﬂnvlwﬁwzJ

snﬂmﬁ‘ﬁﬁﬁ‘i'm’m;jl,ﬁangaﬁq@lmwia:é’m«rm:
Trlvine AU Sauaz
1. mIvanadumisnadnvine : uuu 2 g 244 61
2. Eﬂi'wmuuamﬂm (Dynamic) 45% 181 45
3. MAUN : a9 (Red) 241 60
4. & Extension : f% (Smoke/Black) 156 39
5. ansuzIndanuaniom : uwufatuwieg 198 50
6. anwaueIWedesadng : LED Light Guide 161 40
7. 'Lai@Taanwsﬁ’TJlas;u wsadonululaylnwin 304 76

andayaildsun Tuamaf 4 smansousasdradnlwrig

InguAMUILN 2

1. e swu 2 g

6. LED Light Guide

gﬂﬁ 2 é’aaamvl,w“ﬁminwﬁmm‘hmugﬁaﬂgaqﬂlu

uAnzANBUFINED

House of Quality (HOQ)

N3N TBYATEAUANABIN1TBIANEN (Customer
(HOQ)
. o a
Anndssuiney

Requirements) W lalua1319 House  of Quality liNan

AMNFUNWEAL Function Requirements

amu:ﬂ%qﬁuﬁug;ma 3 v1¢ ldud Honda CITY, Mazda 2 uaz Ford

v
o A

Fiesta @31b

@13719% 5 AWl Customer Importance

- A MAYTINE (Ferformance] R1TWAYRINRLTY [comforible, cugbomer importance

:E conveniznce] hua_fum'uuszﬂfymn'lﬂﬂ’m [Quality vaatsmbwest | ez | Yooy [Ouestionnaire|

" Frum ud -
A1dmwm | drilaaw afizy

1 |Smamana ez gn ki syl fatmbutt el 1766 | 122 | 5 5

2 |[Wmaurmue : Sanaslima mmnnd 3 fuasmsii 2 1588 | 110 | 45 5

3 [Kmsanuraraauay : Wamd el adaTudd 1393 | 98 | 38 4

4 [Fmsarumninae ; matm oo sasndalED Whase: 127 | B4 | 34 3

5 [Fmsaurmusdgnmrkion Wi e doanaditiedy (10| 77 | a2 3

= a a o
A13719N 6 ﬂﬁliLﬂifJULﬂﬂUﬂuﬂHfﬂﬂ

Planning Matrix

— =

E | = | 3

o © @

£ 5 =
. 5 - =
(%) = s S =}
) z = & =) = (2
= 3 2 E 3 & £ 5 =
= 3 S = o = £ D 5]
Z 8 a S 3 g 2 = =
e e z S £ g . = S
o 2 = & 5 3] @ 5] &
= < s 5 = g 3
) g 5 2 E

2 £ =

£ 3 g

3 (&)
2 3 3 3 3

@179 7 Overall Weighting Aauil Percentage of Total maaﬂtymms
A Aa ¢ 14
naasan wilFvasanmuasnly

Planning Matrix

= oL =

£ S 2

S © 3

© = s
@ 5 < B 5
o o 3 ° =) S 2
< == B w £ @ — = —
= g E] 3 3 w 5 =) i
= 2 8 3 o = I ] °
=z <] [on j<3 3 2 » = =
g ° 2 “ £ g = 5 3
o 2 = i s 8 5 5 *
5 T 5 Py o s &
o k< 5 2 £

@ Q [53

g £ =

g 8 S

8 (&)
2 3 3 3 3 1.2 2 7.2 2.5




o o g v v

3N 8 MuazliraMmaliafsuNuiiuaNudaINIvaIaNd @A137190 10 fi’]m’mé’uﬁufizmwmwué'faamﬂadﬁﬂﬁ’lﬁ'mwuau‘émﬂ

a a
2 3 4 5 El g [0 [ 1| 2]3 [ 1aas] 8] 7 LT3N a LA
[o [n[aToln vla [ Jufowl Twol [ Tu
Performance heas ure ment Size Of Ranges Techrical Details cormn
16 "
v Planning Matrix
= — «
= = [ 2
5 g 3 g <
] & ) = = =
2 A I - E|la| 2| E 8 Elx|E
] R A - = @ |F= 2| o HEIE
Fl 2| 2|, TIElBE | E| el |E 2| E|=sl2|& & S |88l =
z 15 3 = z = = = = = E =) e Customer Requirements g @ 5|2| 8 s =3
& s = H E| & = £ - =2 E - = = =] = § = (2125 (E 2% £
T & 2 & = A = b = = | 8 5 | = E = 5 = @@yann (very importance), ] = 2|5 2|8|B|L|E5|5| =
Sle|E |z |2 ||l |2 |8 | |22 |z=|s|2|=]|F M S| F o[=|3]18|8|2|8[2)e] &
e | £ = & = |2 |2 |2 |=5|g|5|2|8|2|5 B 1 = ligfan (unimportance) [ N HEHEEEH AR
EE- z = = T B I R ERl:= S | = S |2|%|2l5 g g|slE| =
= 5 5 5] EA=E S s | 8 = = | E| 2|2 |a & S |xl2|=|L| & 2|5 8| ®
EIE|E % sl = 22|58 B = = - s\ | 2 |3|s1&ls|*|8] |
5 3 & | o = = 5 2 = = = = = 5 & < o|s £ E
= S22 2 £l £l z|a g 5 £ HEH
= & a8 R I - 2 5 e £
= =t = - 3 £ 5 S
= =
£ wi = = [}
g
= = r
TAUF a9 (Red) 5 A 4(s5]4 5(1|2]12[42%
sUanwol anwuzlnda wup@anuTn
. . . 4 o |alz2|z2|2]4|1]3]|14]51%
wuanynuIn vog
a [ 4 o .
AN 9 ANURUNUD aunn - Lifinielavindlululein 5 . 2|ala|a]|al1]a]28|00%
uazilynn
@l e
ey o FootCorrelaion Matrix Symbols milgnu [lidmswgesen/maudulaowly 3 . 2|s|a]|a|a|1]2]7]|25%
+ Posifive f Supporting
Technical Priorities 458
- Megative /Mradeo ff
% of Total 7% Key to interrelationship marix symbols
; g ® Sstrong Interrelationship 9
2
s
criteria £ = Medium Interrelationship 3
n o B
Technical 2 2| A weakimeroiionsne 1
Benchmarking OUR PRODUCT N
Honda CITY N
Mazda 2 N
Ford Fiesta N
2 El 4 s 11 DESIGN TARGET. v
[n [o[alafalo[wla [ JTo o] [al [ Tu
Ferfor mance Measurement Size Of Ranges Technical Dotails
z = =3
£ = = = 5 = =
& = | = |2 | &8 |p =
ERG s(E(s|&|l=|3|E |2 |3 = | o
2 @ 2 = = = £ = <2 2 = = C'
SlE g s sz |2|e|2 |88 |2 |2B|E|l2]|%
= =) £ = = £ = = = = = = = E = = £
= &= = = 5 = 3 = = 3 = = B = = = =
s 5 = = = == B = = = = = = B
e | E |5 | & = 2 Sl &5 |5 |52 = | 8|2 || E
£ 15 | = | = ] z| S |2 |S| 5|2 |22 |2
E|E|E | & 2|z || |=|2|2|5|2|l=2|2]=
= 2 = = 2| 5 = ] £ B =4 = = 5 2 2
g8 |7 s|l2le|ls|2|= 8|z |2 |=|52|=
= F ) = = £ £ = &
= L. = ER I e
3
Key to RoofiCorretation Matrix Symbots
+ Posiive / Supporting
- Nogative Tradooit Sates Point
v v = ilugmuuwdnuazdnaunilwl Id s gl g
o > 5 = \ugew Snanul ¥
< & 4 = iwymrnosssussinandn I ld B i
3 = \Duymanuanesmsesnaan el la g s dsd
S >< 2 = ihwymnoibihmilsuszinanandl G v duddn
S 1 = ugerolildniaDulubitdsw dio
Column 1 2 3 4 5 6 7 8 9 10 | 11 12 13 | 14 | 15 | 16 17 o _=fwmi Product Wi
Direction of improvement __(Minimurm= W Maximum= A :Not Target=x) s [alnlnlnlal8[nl [S[S[ [al [ [n T
= Porformance Measurement Sizo Of Ranges Technical Detalls i
s _| & _ £
H = g z _ , = _ .
Dl sl=|8 Els E g = i
SElE s | s TlE |8 elale gls|8|8| 2 £ k| T s
Customer Requirements 5= g &)z s|E 18| =2 S 13 |8 2l |2 € 2 g 4 g : o _
5 3 LR A 5|8 3|25 |28l |3 (5] 2 3 I E 3 H z 2
T, ortances, 1 = TR H H HIEAE: LA Bleleld 2|82 |¢] ¢ 3 H H E H : 2
2 £ Bl || 2|2]¢ HERERE A AR AR i g b L 2 3 H
b 3| = 2| g 2ls|s|£|5|8|g|z 5 I ] 5 ks g
. E 3 1= N Sl E|z|8|=2|g8|8)| s E] s 2 g
g 5 : £ 2183 AR = - g g
£ © 3 $ LHIE NN El 5|k
[waaina ) - - 3 2 ) 3 a 12 3 144 5.1%
- [oss T A . . B 4 “ 5 12 P 102 6%
£ i oo s a : : : : s i o [ s o
- [ Cight Guide) s - - - ) o o o E) 16 3 24 8.5%
. o3 wisHaia wistanwtulnuinih B 0 o o o o v 12 1 o 21%
3 Soinoutsvadivbbulio s f oLy < = s e | e e s | o [ e
= + it 4 = = . o a 3 5 B 4 bl 2 s 28%
ey D) A - 7y P 5 ) “ s T2 2 2| o
£ [6 Extonsion 5 5 a 0 2 2 B 2 B T2 7] Taa | o
e e X Faris Yug(On Bumper) 4 - - . . . - . 3 2 2 2 4 12 3 144 5.1%
o Tindndaasing uaadfiidu (LED Light Guide) 3 - - - - - o o o o 3 16 5 24 8.5%
Lifiaiu wieBeiwe wisdenawlulautiing s 5 5 5 5 5 1 1 5 18%
SwETInw H e K T 5 A - - 3 3 3 3 4 12 3 18 6.4%
— B T ) - D a 5 ) 3 3 ) 12 ¥ 36 | 1a%
b [harwTailadnluli® 4 A . . 0 o o 0 3 16 5 32 11.3%
dunannuas  [Whimleledudiululestv 5 A - - - 2 3 3 3 4 14 4 28 0.9%
Y : al Gafaudils 3 - 2 3 3 3 3 12 2 7.2 2.5%
ol = sl = Sl elolslalelslslzsl sl s
Technical Priorities. 5l 22 s =l 85I 3| 3|22
oo ot Toral Ta | an | 7o | | 1w | 7% | o | v | ow | v | o | 7% | o | o | ow | 7 | 2% Key to intarrelationship matsix symbols
o El_| . . gl 3|® . | 3 e strong Interrelationship °
Tls|E|E|55s|z2|2|% s 2|28
5 IR IR IR IR IR
crteria |3 I = = o (RO - B I B I R I O
@ Sl ezl | 2|23 E|l|e|E)|9 Medium Interrelationship a
gl2|s| 2|25l 23|-|2|3]|8
2 V8] ¢% S| g N
g E| E & A Weak interrelationship 1
Tachnical _
GUR PRODUGT VIOS (CURRENT MODEL) el v | v]Elz]8]w]: e o] w]w
DESIGN TARGET vl |y n| 8|5 8leo|z|o|l |y |a|lai|v]|[v|m

31/ 3 House of Quality Phase1 Lilasanudasnsvesgnaniuainudainisnisimaiie



Key to Roof/Correlation Matrix Symbols Designer P

+ Positive / Supporting = unuil i NBInUNANIe

- Negative Tradeoft 4 = wilsimor Sosrumdnan '
3 = wilmbness Sovriumdng o
2 = wudlmidmit do9riunani ]
1 = wyiloldialouss dasriumanie ]

- S o
0 =dwiu Product Segiuiliefidetinrion

Column 1 l2]s]als]e][7][8]ofw[1n[12]13]a
Direction of Improvement
T mn RL B L
(Minimum= ¥ Maximum= A ,Not Target=X)
s PR Planning Matrix
£ Breathing | § | &
- 3 LAMP Characteristics s | 2
4 g Propert 5| 2
8 g ropertes | § | £
Function 1ts (Quality Cl isti = e b=
5 S| s |2 o <
- 8 g H 5 = N
5 = @fann (very importance), 5 2| & S|1g|3|e|ls |2 gl e 2 5 o
o §| s sl 2|3|%8]¢% N e g g z £
- £ 2 28|8|2|2|8[8|z|=|2|8| = 3 & £ £ 3
1 = liiddyian (unimportance) S 88|z (2|5 || 2|l |82 s P 4 z < 3 ]
s|g|E|s|2|8|s|&|¢2 sle|slel = 5 5 S
gl |32 (slsl2|=S|z|8|2|5|%8 2| 3 3 g g = s
. Sls|2|2 8| 2|2 2|8 |8 |z|8|s|2| 8 £ g g H =
£ 2 s|ls|28|28|la|3]|8 El2 o s 8 & s
£ 5 2 s| % g 51 £|18|8|°% H E [ g
5§ ¢ 2z §1 3 g(8|S|E|&8 |2 S| 3 2 S
§ 5 3 5| 8 5|5 3 2
-] 3| € @ a
c g g3 g
&
= [comply Thailand Traffic Safety Regulation&Tax  |E-mark 14 . u . 5 5 1 5 70 14.5%
£ [Condensation Protection Disappear within 16 min 4 A o | m . 3 5 T4 5 2 5.8%
@ Thermal Endurance |T actual<T Material-5° 7 - 5 5 1 4 28 5.8%
= |Water Resistance No water Enter 5 ° o | o . 3 4 12 4 24 5.0%
é Air Flow min air flow 1600 mm3/min 1 - . 3 4 12 3 36 0.7%
£ [Eneroy Saving(Low Watage->Low Co2) < 5Walt per function 7 . 0 3 16 2 224 46%
©  |LED tong Life(Replacement) Life time > 1000 hr 3 . A 0 3 16 3 144 3.0%
g":‘ Multi Colors of Lens(RED-AMBER:CLEAR) |almost Red 3 . 3 4 12 3 108 2.2%
& Number of Breathing Hole 12 hole / Function 9 o e 2 4 14 4 504 10.4%
S [Number of Rear Lamp 6 tamp assy per vehicle 3 2 4 14 4 336 7.0%
» [Number of LEDs(Tail&Stop Lamp) 1 Leds per function 6 . 0 3 1.6 3 288 6.0%
Extension Painting Area/Grade lsurface have angle min 5° 7 . 5 5 1 4 28 5.8%
£ |Lens x Housing Plastic Welding ldummy <3 mm 5 . 3 4 12 3 18 37%
3
S |LeDs Technology(ight guide,Uni) 1 led per tube o . o 4 18 3 486 10.1%
g [AUTO ON/OFF(ECU) Have 5 o 3 1.6 3 24 5.0%
2 |[HArD coaTsANTIFOG Have 7 A . 2 4 14 4 392 8.1%
Type of Breathing Cap Membrane 2 oo 2 4 14 4 12 2.3%
o o ['=3 foe] ~ =3 ©o 2 w 2 < (=3 ©
i © el I =3 =3 o m ~ N =3 (=] 53 -
Technical Priorities 8283|2285 F[2]3]|8s
% of Total 10% | 7% | 8% | 5% | 4% | 5% | 4% | 17% | 5% | 1% [11% | 9% [ 5% | 10% Key to interrelationship matrix symbols
=
- S 5 . rong Interr
s g a = = ° < g g Strong Interrelationship 9
S 5| E|38 g g| & Elslf|g
T £ < Slael g £
18| 5| E| 8| S5l el=
iteri o " o~ = = 8 £ 3 o 2 g iur
crteria RIS IR R I B O A R B Medium Interrelationship 3
S| B|E|2| S| 2| 2| c|8|S]|=|2 &
S| E| ¢ HEIE °|E| 8| E
£l 8| =] 8 2 = Eleg|®
€| § g = 5|8
g A Wesk Interrelationship 1
gl Elz|&]s £ 8|s|¥|5|3
Part Parameters Importace(Safety Factor) R =R A R N -0 I I I I 5| ¢ ]
g B 5 3
T
U 4 H f Quality Phase2 NM30anUUUNAAN AT
3 Yy
Production Planning Point
Key to Roof/Correlation Matrix Symbols 5 = wuhigudou Snazutuminioud uas Lisuiludasindalna
+ Positive / Supporting 4 = uuyduden dnszuounaninud uss mananiadeld
PR 3 = wuuddeu s deulasnaunede uss Sadol
2 = uuysudou shanssuaundalng ue: munsodadeld
Column 1 2 3 4 5 6 7 8 9 1 = wwulneduriew sianszutumssaalml s Sadeldonn
Direction of Improvement 0 =dms Product flagiuitliinnivdotinrion
4 m " T m m m
(Minimum="¥ Maximum= A Not Target=X)
H CAR COMPANY Tier 1 LAMP SUPPLIER (Domestic) Tier 2 (Oversea) Planning Matrix
Part Characteristics & " 2 =
] g s ] £ E 2 s |e @
5 = @fN (very importance), g i 5 5 = g 2 o H 5 2 <} = S g £ _
- g z s 2's s 3 & = H = T 3 g = K bt S 5 3
Wiian (unimportance) Sl g2 |ss |2 > ] g to | &3 H g g 8 |t 5| 2 e
2 23 2 e s 2 5 ° = 2z = ER 5 H 2 H g < = 5
K % 3z £ s £ s € e z =z z & I} £ 2 s -4 =
i s | =258 £ H < : ] = = H g s g
&£ £ £ H g S g 3 E (8 ©
£ 5 H 5
Mode of instaliation min 550, max 1.150 0 . A A 5 s 5 20 8%
Reguton
Luminous flux 5,000 umen 7 . . s 5 1 4 28 63%
|General Thickness 2.5 mn 8 o A 3 4 12 4 38.4 8.7%
g Force) 1 5 . . . 3 4 12 2 12 2.7%
g Clearance between part 5 mm 4 . 3 4 12 2 o6 22%
g Reflctor Reflection RATIO loo% B 0 5 N P n 2 . 2 4%
z Lamp Welding Gluo. 100% water Proof 4 - . 2 5 16 5 192 43%
e LED Luminous Intensity [2500 mea i . . o 3 16 s 136 308%
El LED Service Cover [Water Proof Type 5 - ) 0 5 16 1 s 8%
ECU Data Logging /64 oo i . 5 5 1 ) 3 0%
Water pressure 5 Kpa I . 2 B 12 1 152 3.0%
[Additonal Chemical Resistance ° . 0 3 16 5 72 16.3%
|All uliraviolet Protection HCT 5 A . 2 3 12 4 24 5.4%
ntirog Surfactant-5 10 . 2 5 12 2 24 5%
8 e 3 8 2 2 S S g
Process Priorities 8 S 3 8 2 5 g 15 5
% of Total % 2% 9% % 3% % % 12% 23% Key 1o interrelationship marix symbols
z 2 - ) « 3 =
H £ 2 4 H E § @ Strong Interrelationship o
M g 3 5 2 E g
s} g e g o d ° 2 e = e
g . 3 £ s g 1 & € g &
criteria <] 5 2 £ [ a 5 a8 g ] B Medium Interrelationship 3
g 3 b z B 5 s = =
H g S £ z z 3
H E ] H 3 3 2 AN S, s 1
& & % ] k]
H P € =
H ) ® 5 £ | ~ 2 ~ 2 o
Process Parameter 8 - ° g a = f | s e g g
3 3 3 H &2 52| 8 2 E 5 g
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Production Control Point
Key to Roof/Correlation Matrix Symbols PUTTUR
5 = mugunikalaie fUisioaudanuimng

dud by

4 = munsomugumMIKG

+ Positive / Supporting ~ P Lo
3 = musnnruguniakdald Sndudosdneusulianuilng
2 = muqunTsrAaldun SududasianIOUTSOURCE Y i
- Negative fTradeoff aF o L
1 = Limunsaugumsndals

0 =iy Product Tegiuillinuibiadodhnrion

Column 123 |a|s|6]|7
g CAR Tier 1 :LAMP SUPPLIER Planning Matrix
&5 | company (Domestic)
§
s
Process Parameter 5= S |e 3| s 3|y N z
N . g 1<s|2|% $12 | & 5 K o
#ftyann (very importance), 1 = lifdtyiay (unimportance) g gla |2 | |E|2 |8 8 S g (3 2
£ [s|g|8|&|2|x|C 2 H & £ £ 5
slelS(c|w|g |z P g B £ s K
oo |l3|2|8|F |3 z El 2 8 = 5
5 2|l |2|2[8|w|2 ) g 5§ < = 5
3 |2l |5|a|lo|@ a £ 3 £ e =
£ s(8(3[g|s|E « ] 8 3 g
5 z |33 S z 3 @ s 3 3
5 g 2|8 € g o E B
o 2 |&|= =] &
8
4
&
|Assembly LineInstallation Force [Max 2kN 7 . 3 3 1 3 21 4.6%
CAR company
Lighting Check Line:Regulation Clear Cut line 27 . | A » 3 3 1 4 108 23.8%
injection Mold: No under cut Min 5° 9 . = 3 4 12 4 432 0.5%
|Aluminizing Process Primer :1-2.5 ym 7 A o | A 3 3 1 4 28 6.2%
Tier 1 :LAMP SUPPLIER
Hard Coat MIC [SET 2 Nozzle 3 o [ A 3 4 12 4 14.4 3.2%
(Domestic)
|Anti Fog MIC [SET 2 Nozzle 3 ° | A 3 4 12 3 10.8 2.4%
|Assembly Line:Welding MIC DEPTH 11 ym 7 . 3 5 14 2 196 4.3%
CAP:Water High Resistance NITTO 12 . 2 4 14 5 84 18.5%
Tier 2 (Oversea)
LEDIHIGH INTENSITY losrAM 23 . . . 0 4 18 3 1242 27.4%
g 2lgl8l 88
perations Planning Priorities 2581883
% of Total 3% | 29% | 5% | 26%| 4% [13% | 20% Key to interrelationship matrix symbols
P
E|E] e g| s ° Strong Interrelationshi 9
Els| g|lel et 9 p
S| s|E[E[a| &
g| s é s| 8| 8|3
Broczesloneiztons et NI AR ] Medium Interrelationship 3
Sl s e|2]8) ¢
12| 3| 2|28
8| | 2 2| =
8|2 A Weak Inferrelationship 1
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4. a5
=S 1 v v e a a ]
nnsans wudn wniuaslWesnoudiininade
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midaaulaaTnsudrmIainzaIgnAluaanIunHLnIuaT lag
Tanuiagnugdiasuangiga desmslilnmiiuazluiig
A Y L Aa o oA
INUUARANBULUULNAIA (Dynamic) Aavaslassasranmealuilug
A% 38 i1 AlWueadfuuuidn (Light Guide) Hudu saudn
aumwuazgwinisldanu lidasmslifiihnialaviudr lulu
lawlw Munahifiniangasanfmiiauswiafvasaudilaowlyl
@Tﬁuamsnu:ﬁaamﬂﬁﬁmqmﬂ%mumamumnndw 3 Paasns
Judsznu wanani gedasmainiuaz e sasudinegn
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