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< SUMMARY )

The HUD technology, transferred from Korea Institute of Civil Engineering and Building Technology, is a technology for
eliminating double image created by a vehicle's windshield by using an optical lens. Using this technology, it is
inevitable that the overall size of the HUD body becomes larger since its size reduction is limited by certain object
distance and focal distance. In order to overcome the limitations in size reduction, HLB Co., Ltd. aims to undertake a
development project focusing on commercialization of HUDs by developing a minimum-sized optical module for
eliminating double image, a BLU module for improved visibility and reduced heat dissipation system, and a
driver-friendly design.

1. Development of an Optical Module

: The windshield double image elimination method used in this HUD eliminates double image by using an optical
structure (the focal distance, object distance and magnification ratio of a lens) and requires a technology for
changing the magnification ratio and eliminating double image according to the changed magnification ratio. Since
current optical structure cannot completely eliminate double image, we need additional researches.

- Determine the relationship between the focal distance and magnification ratio of a single lens and the double image

elimination.

- Determine the relationship between the focal distance and magnification ratio of a complex lens and the double

image elimination.

- Simulate the spherical aberration occurrence with regard to the magnification ratio of a lens, and establish the

minimum lens curvature value.

- Develop an optical technology for providing an object distance with minimum outer size based on an optical layout

Purpose & required for eliminating double image.
2. Development of a BLU Module
Contents : At the brightness produced by a typical BLU-type LCD, the image projected onto a windshield is distorted or overlaid
with external objects due to the impact of the sunlight and visible light during the daytime, resulting in reduced
visibility of the driving information, and the bright sunlight and visible light during the daytime cannot be overcome.
At the brightness produced by current BLUs, the visibility of the image projected onto the windshield is significantly
reduced in a sunny day, therefore creating the need to develop a BLU system with higher luminance than current
BLU systems.
- Collect basic data on LCD luminance for providing visibility during the daytime.
- Modify the BLU's optical tube structure and LCD array design for improved luminance.
- Review and design measures for minimizing the increase in LCD temperature with the increase in the BLU's luminance.
3. Development of a HUD Design
: The outer body size is limited by the optical structure. In order to overcome the limitations by using a design that
can blend with the interior of a vehicle, we need a HUD outer design that can blend with the dashboard.
- Research the HUD trends.
- Build prototypes by taking into account the commercializability, structures, styling and ideas.
- Materialize an innovative design.
4. Establishment of a HUD Performance Test Standard (Proposal)
: We need to prepare a technical standard for HUDs to promote suitability and competitive edge of the HUD market.
- Develop HUD performance indicators.
- Establish a HUD performance test standard (proposal).
- Seek to utilize the technology.
Expected Technical Outcomes
o Without additional devices, images for guiding the driver can be displayed only by placing or embedding a HUD
device.
o Without a dedicated windshield, images can be represented on a typical windshield without double image, therefore
facilitating the placement or embedment of HUDs in a variety of types of vehicles.
o By developing a BLU (Back Light Unit) with very high luminance, sufficient visibility can be provided even during the
daytime and cooling can be enabled without a fan.
o User accessibility is improved by a design for eliminating the sense of difference created by the method of HUD
placement.
Ripple Effects on Society and Economy
Results o There are limitations in proliferation of HUDs since current HUDs mounted in complete vehicles are provided as a
very expensive option and the price of the vehicle is also very high. However, by providing low-priced stationary-type
HUDs, they can be widely used on small and compact vehicles and reduce the driver's accidents rate.
o Proliferation of low-priced HUDs can contribute to reducing the safety ignorance resulting from the negligence in
keeping eyes forward, promoting the culture of safe driving.
o It can break the prejudice that HUDs are imported products and be widespread in domestic vehicle market. Further, it
can compete with leading HUD makers by exporting the technology.
o The automotive application component market has been in regression after the market moved to car navigation and
black box systems. HUDs can settle as the third trend and revitalize the market.
o Moreover, this market revitalization is expected to contribute to job creation not only in manufacturers and
developers, but also in distributors
Supply stationary-type HUDs requiring no dedicated windshield.
Supply embedded-type HUDs requiring no dedicated windshield.
Expected

Contribution

Promote the awareness of the display that improves the safety while driving.

o
o

o Supply HUDs to small and compact vehicles as well.

o

o A variety of consumers can access HUD products when the HUD products are interoperable with smartphones and

typical car navigation systems and converged with ADAS and other systems

Keywords

Ghost image lens visibility Head up display| Viewing angle
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Holl= 839 6,0005F 2l AR Aow AWHEnk 53 HUD 7|&e] A&H Azt AH F71s
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2 A9 9 FAE 0T F YAk Teh) Y PP gsds o) o8 FIE Fu vl
BT AA G Al =Tt EA st FH-E olF sts W 51 "l o8 Aol ele A
e Slssck
SO/

<71% 29> Layout #3 94 A& o]
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24y

<71¥ 31> Layout 43 94 AlE# ol A3}
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i ayout -2
o ol A= AL AAsy] a4 v AEE fuEEe R gao] st FY G4
N2 9HE $=oA HE02 WARY Layour HHFAT
<® 10> Layout #4 33H-3E Spec
st 22 28 iy 'E 37| g | saz Alokzt
Lens R210 (BK_7) 2.09 120x60x121t
=9 ol R1600 2.68 140x70x2t 5.62 1345 7.4
ol - - 140x60x1t
LAYOUT 4
)_E" 143
LeD Mirror
Layout size! 280%195x60mm
<713 30> Layout #4
AA ANEYeIA A} Aopde 74°2 JM WL AoktS FH 9o o]t AALELS 9% ©de]
Hgol YA FRY Ao BuHr], 53 dSHs BEo] o G A% G 2Y Bl YL
gl
o]



[] Layout A7 HF A3}

o Z} Layout 7ol wz} o]
Al Layout 13 2= W3t

AA
= .

o Layout 4¢] %%

814 2o} 3

2E WA S1EE U

Ede

=

3 7 218

<3} 11> Layout AA A3} vl

% AA=

Aloftl A= 7HE W2 7478 FHT F AN

90% olde=z 7Es Tt
g  gler, Layout 39
slgo, dede 25 9 7Y A Ei

=z

3=

_10

K

o}l

o, o5

Aol Layout 4 27 7€z A4 stk

AA B T A Ay

ootz

3 4
7= 7of chalx ssaxi2sa= | poole+Esdx | pooje+2sdx
LAYOUT e 7'

LAYOUT ARl

[m

Bl

02
0z

l/ll\-1% ©

S LU 198 1T

Algeflold g4

o154 HHE

90%

99% 99% 99%

AloFzt 5.5° 0° 5.9 7.4°
SEIER] 237X214..5X36.. Smn 237X214.5X56.5mn 269X180X68 . 2mm 255X249X85mn
S MAHE| 799mm 1267mm 1018mm 1345mm
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1.2

b

¥4 3ol Lens A&

N

HUD AlEe] &3} RFolA 814 Rgow o34 A7 F43 59 94 Size® 24 o1 REow A
= 3B} 24 Al 9@ wgol A4 Fr, I FAo) AH 4B sh= Zlo] Aotk

dzof vigd 24 Ao FABANA EA S olstolAe olF /el AAHA gom, IA S o
FAAE A2 FEA o3 FAE FApE B Ha, =29 2L A2 FEAAE 2FAA g o s
& oA =3 APt 4 wle wi&o] 57t gk olF <l AF3] 8 £ B8t Layouts 71E
Zof O3k o|FF AA F FH FAF B tigk AlEgoldo] B stk

o) Slulsh S B olelsl 7 S 25t 2ol VA B3 eﬂzoﬂ
of@ A A%, BE3 14 BAA e BH F A=A B0 ) hx
3 Ve wIm PE Bs BT AL e vAY QF § ;

e UL 4 BUNA 2% PQUS Bl 48 WER, Aol of ABE Fe oivlel 7U A =
= AT SRRl @k A PE oSl o3 AP (4 )OE & pQE Az 7 3 st
RO Satel 278 LR ol 2AHoR dznye) vAme] WA pQo] AlFel Hlaw
He orle] TR S BF we FolA hen A AL 9N JEE FE orle] TR £t U
A= S0l 24F 43S S wE 2

W Fe orle] TR S soh A, ACRE) $3,
A5 FAse] 9e orle] T9 SRk Bk

>,
Joiy
5B
=)
o
2

|

)
_>;L
R
1
4
g
olr
2
>
9

1 100 82 774 8.74 0.82
2 125 102 827 7.61 0.82
3 150 123 946 7.30 0.82
4 210 168 1300 LT 0.80
5 247 200 1375 6.55 0.80
B 346 276 1484 5.28 0.79
7 406 305 1360 4.34 0.75
g 445 325 1321 3.96 0.73

<1¥ 49> #d= wjE& B dely
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3 240 300 6.4

5 400 500 5.7 Ll

<y 50> FH Fak AlEdeld At

o H2E A3 I2E AA 23 = A / 2 A9 = 082 23 A7t 245 AopxaL glom, A=

Ct.

O

HiE 644 o] 3HE T FaF BAFI Tk o] we} A= 64u) oleke] WleE Zie W== AA
sh= Zo] e &tm, dEl2E HUD 33} Layouts AZIA 300mm ©]3e] =xA2E SHsfof gtk

—)

gx =& Bt HI2AE

B3} Layout A eI A3t B8 Layout 4 (2 0]2] + A=)elA 7P LA FAS Hu 84 9
L oz 8ol 90 Layout 49 M 8T Lense] ZE 2 02 TEFS 71 LensE

e EIEE Y
|

9o
P2h AR she] Al 94 RN 01T AA F7E A ek

N

Bl 2AE BES AZto] g1 Held PMMA AZ=Z Mock Up o2 AZste] TEST W& siom, 7+ &
#H2 R220, R240, R266 3% S 2 TEST Z1e) 3}t

R 220
R 240 - EP !"“"n'"“:’;‘ 4936 | 114x52x13t ASEH|3
R 266 ahiss
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<y 52> 9 ¥ Y A

o Z} dzo) HEHel o M&2 A7 468, 394, 34012 Ur%iﬂﬂ, 7 HH%OH e ol AAEL &4
7t 9%, 0%, 80%2] AFZE o]FAo] 9% AAHE A=

AuEFR ENEeR

ST P T

99% M| 7 80% M| A

]

ct.

I5t 2 el

0

o LCDeIA ‘:‘“35]-‘5 FsE FFol ofsf WAL = FAE AA HE dedidd FI5

o T
‘%‘3% Futol glom, F&alol o) BLU EE FdolA s s FdFe A3

L oR
o,

rlo

N

re

X

2

Ay

=6, ol &
Ashd ’“‘ﬂoﬂ “E} olgigt £AS Fol7] Y3l A= Uig F FHES 2= Wote] T8 s xS
FEHEE F e IS AT 98E OF 9 njge] 3E 9 WALE 9%k AL IS 1 %
o] 2 A sfato] A 4 e 847 o] W AL RO Fd W JdAHS FEHS 2k IH
njz] FZo] a3l

[] @2 AR FE

o =9l W AR IS Pt Z} I HFo] A o|uR| Y] AWTE FRlsta 7 A= B3} Ay &

o H2E ZA¥ FE A #A=zo A EFEL UII%E oF 6%2] 3 £2o] g9 om AR FE =9
739 98.89% = 9F 1.1%9] 3 £4o] dAH] w2} AR ZEOZ 2l F FEAEL oF 5% 5= Ao
2 FaET
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SEIET W% gelsty] $js) J2o] BUS FW vleS B WAIA vk G

o ZA A1, 2, 3% Sample AFFL A BF FUe| FF I P Fo] WA o] HUD AF F
F9 3w vz Ago] B/ks SO 4% Sample o A Y 2F P B ool Ag B
o} AHg s B HOE BHE,

2 upy
S —a
MEl Ll =du HERE I Z1t
anE O 2
AbSE [3212(3748|3748 p AGIH|E0| 24 3 ECH2000HE 2 > FHE 22
&=
17} =——— | |22 S8 | U
[
X< |1407|1320(1325 P O|Z=AH|F 27
A8} 1407|1325 |1325 b AISIH20| A g 20200 HE &S > F|& 22
2 > Z2 Hj20| ) 2t HCH100 YE BS > HE 22
Zh=  |1407(1325|1501 p EE FHEID S0 2 QI3 FAO| =
AMS}H |1602{1608 |1061 EtE 2A} MERCIZ0F MOLF O F 3| 2Rt
_
3k} EH?:| =M >HE £ FIMC 2k~ 0] Y
Er2 160516001603 ZHAE H0MEE)
AbSH 1603 {1602 {1605 I 3 @
EtC = - Mahat
a4k} 320, inh - l_Ex =HD_ :j =
Bie e [=] ME RS
== 1604|1607 |1603 AR Reane SRR AT HE

<9 55> =W o]8] TEST Data

13 A&F AE AF

Jt. After Market NIZ JH&S gt dlOIOt=R &I & =& & HAE

o After Market&0.2 483} 57] 9alME AZEA0] 24e TAT 12 Axl AL dolo}s 38
oz MAE AW HUD AEL tARE F4o) 74%16} | 9J3IHE LCDRES] HUDZEA oA
Ao 925 Yoot s T Folok Z4Es 98] o o= Aol ohlY YAY 2w S
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2] pofok T} After MArket& A1E2] A% dlojolest P8} 232 ofg) Esh 2k

<3 12> After Market & #HZ go]o} % #3s A3

SkA I
T —1

SO Layout

0.|:!

Lens

Size: 100x37x9.5t

L. Before market MZE NS ¢

e ¢ | R1600
\ T e TFodo| 2
Size: 110x42x2t
Hi 2 4
L )
s 5 a7 2] 850mm
o EPAIES o8&l FHHAES AU 13 A% st w szxﬂwﬂr Hl 248 AP35
Q#AA7]+= R0 HF BRAE =4, olFH AALEE 21, 327+ 125% 3= SEglon ofo]utx
= BHAE g =Tk
S0 52
37| 200x180%51.7mm 237%214 5%56.5mm
AHH
od
tNi=d BAS
oAt 3 7| 4710028 8mm) 3578140 5mm)
O O] kA Thdemm J018mm

<I1% 56> After Market§ & A|F3 7|EA1FS H2E Ay} vl

Oh

HEOI0IR &Al & =& da HZAE

= /|

}

O Before Market8- 2.2 F-83}3t7] Qs AFI7E T8 27 O FHOE T AL F=7]0]

o} 1z} Ao AP FGolol- 48 nig oz AASE HystHrt ool 49 - H2dol7) A
A miEsh=H o eol lar R f=rF HUD 24 =99 7HA f1A1ste] Qlo} A=ol ofsf wkAbrt
ZAZTE o5 sidstal HAV4200 #lojokollAe dxe m2|_A9t ml2|_BAtelol =il 9 H|2 ¢} |
2B Aol FHT dolobest Hetase ofeo} 2o,

_4’]_



<3} 13> Before Market & HZ #|o|o}% 2 3F3st 9

HAV-4200 Layout L StAE

R128(BK_7)
Concave Mirrar Lens
Size:  97x46.5x15t
= R1300
2oi0/2
Size:  160x80x2t
LU= 5.94
Mirrar A errur_!
Lens é-l jél-71 El 1 321 mm

o EAIFEE o83t YBHZES AP 14 Axol NASE HAV-A10041 52 W= 33
3T 93=7]= HAVA41000) I8 20%AE =4 o)A AAEL 21, GA4T7]= 315% 4% s

9lom ofojuiat HlSahth

HAV-4200

270 B8 85mm

HAV-4100
255x245B5mm

2 2#37|

|- 135

o|=4 HAHE 99% 99%
@A 7] 614148 64%47 Bmm) 42°(1016x33 8mm)
ofojupA 120%50mm 110%55mm

<1% 57> Before Market& HE-AE 7|EA %9 H2E A3} vl

2. 1¥|E BLU 2 &
2.1 BLU AA 2 A3

b AL

il

o BLU E& 7/|%& HUD ¥4l ml¢ 583 FF= 7130 AA7E BLU ZEEREH IAHE 9=
A= o] WANA Gde B fleide w2 A57F B3y 52 3=9 BLUE 27 flsiA=

2o AL e WTAde AYaL glojof Itk

ki
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o 7|& BLU 2E9] A$ 1 A4S 98l 13 % LEDE &3t BLU E&< Atste] #d& gx 3t
He 2

Lt.

o of71 o AU ol RESLoH, DI LED 9B B LD T
213l 13 = BLU E¥& 7)Eo] Fasit

>4
off
_ﬁ
g

=
s
paed
2
e
i
=
o
f
e
ol
o
N
do

NE &2H & ANEZ M

71E LCD %4 AFE2 LCD 9ol tigk Alofzto] 150° ¢4 B8 =2 ko] BLUY tigh Heo] £4
Q3k, HUD AlFS AF 44 71202 @4 Ut JF=5 AFOE Aok 10° o]tz

gtelo] lot olzgh —'%721% 74t dte] LEDOIA A EE WS LCDY Active AreaUZ A58k 3
8} LensE %-83h= BLU E&< AAI5t] TEST 38 33t

] LED MPCB A A

0 120mA LED 4EAS ZE= d4sta LEDY Wds fls &FrlaaAe] MPCBE At 2pA| A

S H4AE 3= LED MPCBS A|Z+stath

W TR i T TR - P -

mﬂ-ﬂﬂ
BU I SN

<71¥ 58> LED MPCB AA%

7]& BLU E&°| A8-3td LED(LUXEON M)7} HE=Fo 2 lste] LED9| Fd& WALE AlA delo]
Adde AT w2 252 dst] LCD WAl EAIE dAEen ddgo]l A2 Az
LED(LUXEON 3030 2D)& 471& ol-&sto] Wiglo|EE HoldER ALgsto] £A1E sl2siaint e T
2 Qdsto] MPCB A= FEollA dfvlwoz WAste B5 e dof 5 &an Jgs g4 &
A HAAT

mﬂ‘,
4 12 Fo (m

H = A} Philips
H & d LUXEON 3030 2D
Part Number L130-5780003000W21
- Luminous Flux (Im) 344Im (86Im x4) (X7 100ma)
\ / A A8 MR 120mA (6.1)
At O] = 3.0 x 3.0 mm

<71¥ 59> Sample A}Z % A}USE

[] BLU Lens AA 2 AlE#Ho|AH 14}

O

Uet LCD 94 & A9 BLUSF th 24 HUD A|#2] LCD BLUE Y2 Alopzo] Qx| ¢kal 734}
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A 71& oF 1002 =3] Akl AJokdg Zhokste] BLUOA] E4beE = 3ol HS LCD2 Active
Area 2 FBsl= AXE st FHS T AAE 235k

o /\]%aﬂo]/\:] Azt A3 A7} = (Ejl_z__ n]Z8) BLUS 4% 9o &327} WA 34 Wi o, 13
BA7F de=(W= A-8) BLUY 7%= 4719 LED ﬂﬁloﬂﬁ B = 9E 13} In Lensol] 9J3f &4+ A7
52 } Out Lensoll 23] DW LCD Active AreaZ 333le] FJU(LED)ZHE TAE 9e LCD2 ARE

delom FFAAE AL ¢ 5

E 3

-
T T T T T T T T
-10 u]

]
W o e oo
¥

A PMMA

=2 1.4936

<ﬂ.a 61> Sample /R]—Z] UJ /\}o]:_;;z_
O BLU Lens A7 9@ A& o]A 2}
o 12} BLU #o]ol-S /M43l 98ke] BLU HZE AlEdo|AdLS &3 Al 2A A8 3920, In Lens
¢} Out Lens®] &7 Ato]2E W7 3ISiTh

o AlEH oA H2E 23 LEDZHH A E = FYe] In Lens®t Out LensE F351] LCD Active Area®
Hdshs Fdo] AR IE 3 Aol FAE Q) FEo] TV AE E T & Al HAUT

v m

<% 62> BLU 3% Algdold

In, Qut Lens 2X} Ztstal =

A PMMA

= H 1.4936

<719 63> Sample AFX 2 Apeka
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(] LCD AA 12+

o LCDE HUD AlEol|A AHE-3H= Active Area’} 2.0 Inch ©|3t2 20w, HUD AlES] 93 SizeS HAE
AAB7] YA LCDY =7]= 20 inch ©l3t2 AA3ta, 135 BLU 3ol o) = ddg
A Z71e AIUA S 913 s = 2 Contrast ratio= 2+ 240-320 ©]4, 300 o] o.2 A3 Ax} 27)

A AlEe] LCDE 4

[ LCD AA 2z

o 17 HUD AE2] Ao]=

o AAHE LCDY AxA= 7IEH &

SELECS

=Z 787 HsiA 12k LCDEY &2

239 LCDE

A3
Y3 SuccessAte| AFS ARG 22 v 3o} Al AA

HEE ST 5

£ Contrast ratio 2} Dot Pitch® 7]& 2.0 inch LCD &} Bl A] oF 46%9] =& sjAEE A

o= Aol
<¥ 14> LCD AA Spec H|:L

Hl%%r $90464-DT0200QV STR-597381H-DIO15TH V4 TFTO9K2353

‘ 2| AIH SUCCESS SUCCESS TRULY
Size 2.0 inch 1.54 inch 1.8 inch
Active Area (W x H) 30.60 x 40.80 2T x0T 40896 x 20448
}D«Dt Pitch 0127 x 0127 00867 x 0.0867 0.0852 x 0.0852
}[}ot Matrix 240 x 320 320 x 320 A80 x 240
Display Type TMN-POCF
Interface MCU-18Bit/8Bit MIPI 16 RGE Interface
Driver IC ST77895-G4A ST77965 SSD2128BAEC

Pixel arrangement

Driver Element

olo|x s &= Hl W

39px x 3%px (Smm x5mm)

57px x 57px (Smm x5mm)

Display Mode Mormally White, Transmissive | Mormally Black, Transmissive | Mormally White, Transmissive
BLU b
Transmittance (S2}%) 5.8
Contrast ratio 300 900 550
Luminance of white 200 300
Response time 21
Viewing angle(>10) L 45 80 80
Viewing angle(=10} R 45 a0 80
Viewing angle(=10) T 25 80 64
Viewing angle(>10) B 45 80 73
iHigh Temperature Operation +70 +70 +85
Low Temperature Operation =20 -20 -30
i A

58px x 58px (Smm xbmm)

[] TEST Board A2} (13}

o ZF AZFAF] LCD Driver IC 49| w2} BLU

Board=

AA gl AZskATh

259 P Ad 2 g

G,
I

[t




o LED Egtol¥ IC 5o 83 4 2= 19 124637 23 LED Driver(MAX 16838B)2] 54L& U5
3} 2.
- Output Current : 20mA - 150mA
- Input Operating Range : 4.75V - 40V
- PWM Dimming Ratio : 10,000:1 (200Hz)
- LED Open, short A& % H&

- Overvoltage, Overtemperature X & 2Channel, Buck-Boost LED Driver

13t 82) 2l

<% 64> LED Driver IC ¥ 3 2%

o LED®| 7}E= HH+ MAX16838B2] Iset ol Q17F
A4 LED EgfolH= =8 HYgHT =& At
A AASHAT

ftlo
=
i
2
>
-
)
3
of
il
o
ofr
ol
(g
>
i
ol
ok
>
4]
N
)
rO
N
)

A

) e
[ R
LT G ety M
L_“"_ = ar

E_'_
Top Copper Top Silkscreen
Py e o
| | ¥ va
Dtsl" 1-'-': “I';;E..' z
Bottom Copper Bottom Silkscreen Inner2 =H
<21%¥ 65> TEST Board A% A}z

[J TEST Board A&} (23}
o Z} A=A LCD Driver IC EA4lo] w2} BLU 259 94 A 2 35, 25EA =4S 93 TEST

BoardE A 2 A& kA
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o LEDO 7ME+= AR
$alA LED EgtolH]

O

LED =2lol¥] IC 5ol Zad 3 32& 1% 1263 23 LED Driver(ZXLD1370)2]

3} 2.
- Output Current : 120mA

- Input Operating Range : 9V - 15V

- PWM Dimming Ratio : 100:1 (500Hz)
- LED Open R &

- Overvoltage, Overtemperature 2.2, Buck-Boost LED Driver

et
nazmen]
mz
v » . _AAA,
Wiy
B ]

FaTEY
CETEX,

é.ai
I BLU Dimming Control

<719 66> LED Driver IC ¥ 3=2%

= ZXLD13709] ISM Hof| QI7}== Hstel wel 2A =, gl AAHE %

HE=5 AASAT

ChltasticDXP (TH): cslk

Bottom Copper Bottom Silkscreen Inner?2 =H

<71% 67> TEST Board Az AFz

[ A= A=

@)

3
4

q

s ANEE 93l 7€ AZE Main Board 3Set(1#h) €} LCD E& 3Set(1Ah) ¢ 2xF A= HAE

3|4 Al7FZ Main Board ¢} LCD =& 1setE A%+ 3F3th
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LCD Housing

(7]=) SUCCESS
2.0"LCD 9 &

(1A) SUCCESS
20"LCD B E

(LA}) TRULY
1.8"LCD B &

(24}) SUCCESS
1.54" LCD 2 &

(7I%=) SUCCESS 2.0 LCD 2 &

(1Xt) SUCCESS 2.0"" LCD
28

(1xt) TRULY 1.8"" LCD 2 &

(2Xt) SUCCESS 1.54"" LCD

25

(71Z) SUCCESS 2.0 Main
Board

(1X}) SUCCESS 2.0"" Main
Board

(1X}) TRULY 1.8"" Main
Board

(2X}) SUCCESS 1.54""
Main Board

22 A% AE

N
Jo
H
I
0

N
B\
ol
2
i

O
N
',

{1

[

2
I\

g

ol gste] AT

<39 69> AAE T4 W A
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A2 A Eeto]E o] &3le] BLU EEo QU/HEe HEE 5US Watts 71522 HYS 78t
13, 5 WA Z TEST BoardS ©]&3te] LCDo| TEST ¥4+& &8 A7) Board LED 17} AYE




Lt

<19 70> LCD 3= =4
[ 59 Watt 71& 3= =4
o 3= =4 A} 71E AFY J=UF Hit 4590 cd/mollA Success LCD 2832 22,650 cd/m’, 4.94,
Truly LCD A-8%-2 34,512cd/m'E 7.54) "]'%:?} AoZ MY EZX] 20,000 cd/m’ o9 F=iE =
F ANSH, 22} Success 1.54 LCD &% 196Cd/ mZ 7|E& AF div] 899 & d& IEE IA
ALt ol P& FZF o= A3 /\]‘%’l" B3 ¢ & AoE AlsHTh
(1X}) Success 2.0 LCD | (1xP) Truly 1.8 LCD | (1%h) Success 1.54 LCD
Ha 2lF 4,590 cd/m’ o 7l 22,650 cd/m Hd s 34512cd/m Ha 3T 41,196 cd/m
@ 4,477 @ 22,800 &) 34,180 @ 41,780
@ 4,520 ©) 22,390 @ 34,210 @ 41,050
©) 4,462 @ 22,550 ® 34,960 ® 40,480
@ 4785 @ 22,530 ® 34,300 ® 40,850
® 4,707 ® 22,980 ® 34,910 ® 41,820
HME, FM9  230mA 112V FHEZ, M9 110mA 235V  FE, MY 110mA 235V  HE, MY 110mA 23.5V
Watt 2.57W Watt 2.58W Watt 2.58W Watt 2.58W
<19 71> 3% =4 d]1l Data
[J TEST Board ¥ <17} 3= &4
o FA A 7|E AFE AA HEo] W= s w2 ¥ FAstL Jom 43 AFe A5 o
28WZ 7]1& Ao vl3l] A in|go] S43t9th 3 7|E AEFS =2 Xd %toﬂ H|3) 10,516cd/ m' -
2 ZSAE = vl A% AES 22 27804cd/m, 32888cd/m'E 71 AlF dib] 3 =7} oF 264, 3.14)
Aeshs o7 Ugkon, 23 Success 1.54 LCD Z-8-%- 43200cd/m* 71 AF tiulste] 4.18) A<
skt
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e

- - . [ d]
3 HE EHE

Corr % A

: Mem A-B

W IGNE0 '7 21850 am' | ' 33830 « i
(1}) Success 20 LCD | (1%} Truly 1.8LCD | (2*}) Success 1.54 LCD

HA 35 10516 cd/m W@ 35 27,804 cd/m’ W HE 32888 cd/m W 3L 43,200 cd/m
@ 10,160 @ 28430 @ 33,000 @ 43,500
@ 10,980 @ 27,040 @ 32,740 @ 43,070
©) 10,500 @ 27,740 @ 32,220 @ 42,050
@ 10,060 @ 27,960 @ 32,650 @ 43,500
® 10,480 & 27,850 & 33,830 O] 43,880
FE, HY  800mA 100V HE, MY 119mA, 239V ME, M  97mA, 233V HE MY  114mA, 23.6V
Watt aw Watt 2.84wW Watt 2.26W Watt 2.67W
a9 72> 3% FA ¥]al Data
[] Mock Up A&&ES ol &3 I= 54
3= =4 A3 71E AEY I)=7F B 1,135 cd/molA Success LCD AZFHES 3345 cd/mi, 2.9H]
Truly LCD AZFEE 5918 cd/m'E 520 A< & A2 13 /WL B} 3,000 od/m o)) HEHS
A 4 AR, 23} Success 1.54 LCD A-E-FL 9281 cd/m'Z 7]E AF thy] 89S &= =5 4A
Ho} Wre 7 BUIE AW AU E FuT S e Aow Auw,
<FE 15> A=AE Hts= 5 AEE AR
(717) SUCCESS 2.0 “LCD | (1Xh) SUCCESS 2.0" LCD | (1%H) TRULY 1.8" LCD | (2XH) SUCCESS 1.54" LOD
Az
Y7 FE 1,135 cd/m 3,345 od/m 5,918 od/m 9,182 od/m

37

Hw =

3

<9 73> 9=A= HUDS
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Lt 2 =&
sEERT
o 7z} 25 TEST BoardE ©l-§ st| BLU ¥7ie Hul W7] Aol &5 34 Ao Am7ES ok
T8 3 o] & AF ZRJAE A9 F 44 LCD WS 25 SAI MPCB 54 F 7H = Azl o
& 25 WH3E A=zt
LCD £H MPCB &4
<a¥ 74> 2% FA ¥IRIE
[1LCD W& &% 54
o 24 A3} NE AEY A% Al B2el Wt Ar) PCAA 5ol Wk LCDY A HE L% 7
0CE g0 LCD W7ol A4d 4 o A AF B¢ F 7B 25 o) 53T olstz fAZ
T Ao 22 N BEL 2EE F2 JEE Q) A =AY B84 60T olstE FxA|
RET 4 0
LCD 2 HAE (1A|ZhH
100.0
80.0 = = % +
60.0 - 58—
- i % ]
. o 4
400 =
20.0
0.0
0 5 10 15 20 25 30 35 40 45 50 55 60
——7|ZLCD 2 = -8 (1A} Success 2.0 LCD =#—(1A}) Truly 1.8 LCD ~#-(2A}) Success 1.54LCD
<a%l 75> LCD W& 2% =4 4%
[J MPCB &% &4

3 e Ao 2 A 50T 7HA A dtgon,
9] 74§ <F 2 —Er of A3 AMA3 2=7} 453t

gk 23k 594 A AT UFelM de e 5 3

o

2

71E AFH v oF 53 TE #A sk Sl
E &= 718l LEDE TAsh=



S|EY3 2k HAE (IA|ZH
60.0

50.0

40.0

30.0

20.0

10.0

0.0

0 5 10 15 20 25 30 35 40 45 50 55 60
——7|ZLCD 2= -8 (14}) Success 2.0LCD ——(1A}) Truly 1.8 LCD ~#-(2X}) Success 1.54 LCD

<719 76> MPCB &% =4 Az

Ch =2 =8 M5 AE

To— o O

o TEST Board®l HUD +3 d4-& #ZEsh= HolE A7 3stal Mock Up Samples A2t 3tf 24| Bhe
T ofefoll A Fa ApgFe] A Tl XS Samples A & AA F3 shHA dudio uF
= e St

—

9 22 YoM E Tuly AFEG Hal AR o= B2 XA HE §

J|= LCD B & FMYA Success 2.0 LCD 2.E (1Xp Turly 1.8 LCD 28 (1% Success 1.54 LCD 2 E (2%h

<y 78> FaA 4 A

_52_



o AMY EFFE2Ql EFF2 40 BLE(Bluetooth Low Energy)E ©]-83k] HUDS} 20k

EZo b
58] F3 wlolF A AFHAFE AT S ARE HUD 94 Aol 27

Lt. &= 22 0 N (AE=E20|2)

o QEEo|E o]FL EFF 2 40 BLE(Bluetooth Low Energy)7} A€o 753k QFEEo|= OS5 43.1(2 R
APl 18)HZAFE] ARgo] 7FaslAIRE, AT=2o]= OS P4 SHollA] Al 442HAREH AHE-S 843}
AT ANl 442858 BLE MY FERo|E )% o] Bol 83} Hol AH EFF2

al 9 =TT
AF 9 Aol Fsaitk

o ¢t=ERol= vl oF TEEE ZHZ(URL / QR Code):= ol 133} )

http://sj.qq.com/myapp/detai | .htm?apkName=com.hud.main http://shouji.baidu.com/software/11175382 . html|
MRS RIE & E=2 BEFNHF RIE 2 A2

<1% 79> Mock Up A& &A=+ AFx
o H}o]F WMl Android HUD SDK £4

- ol ] HUD SDK:= Wil % kil 415 5 Agshs $8z2ad Ewoag wolF Ax
Apph HlolF UMl App F 7HAE FESle], Wil F BAF $8 ZEadoR WAl AnE AF
Sk B SEEEIRE A S jardAS Fa UulAeld JRE Yol HUD A2 28T
& 9

_53_



FMEAY

SRBUR FFHEEOAPI

SN\ BIESEMR A BIEEWE  BERAE
RARRIBR FHIRBUR g PERER R IR

<19 80> Hlo]%F X E9} 3rd Party App 9%

- wolF HIACl/AE APPE dHlACld B ANF 9 Hole] A4 ANl RER Hashs 1
A F ol 95 APPE 3llE 29 Qe do|att Fdstd I HRE wolx, HUD| 29& &
AT

- HUD SDK 20& WA 1.6+ HEOE 7|ERT @2 UH|Alold FARE FE2U &< o9l 22 W&
o] E3HAT)

ﬂlﬂlﬂlol*ﬂ O]EXW HE I ECEHILE LT - HRlAlCIA =F, te ol sAd ®A, Aget /A, o
= A HH, T2 JR 5

1=

-
<
T

@ FALM () : TEER MY F, thy FALZEAY] ARlet FAA B T FE QH
@ Aeh =9-u|(HEdi) - WAl =50 kg 14 AR R 5 k)

@ EFAAR QMY(HHRIAEE) - 23744 e A 2 AgE g

© A =P (i) @A FYSA =2 FA

©® GPS AEN(GPSILE) : GPS Al%e] ZA= 2 Adoj5 chy

@ AN AFEICERURGE) - A A, T8, T8 T G2, FRold TR T Ul

®
ot
N
N,
o
%
&

BTN : A Fheleh BA0) AR EE

© TARSNEEHHAN) : LAZ Bz bojr, a2, FiAe] o ARE

0 x}wxow(ﬁ;ﬁm) el @A) A%, WP S5 F k]

0 AZol e (i ) : o] AAY AZolA olLeL ve] YAHR

® Eﬁ%i(ﬁ@{am).ag% AR 5o AR 52

B ARSASAAREHIGR) | 2484 wias, g £2o) ide) Ay 48 520 48 5 2
B ERleiel REGHREE) | B 4 dole) AR SR de Az

B Pt ARG - A A 90 AR, Ak 9%, 5 5 k)

B BEFAFREHIEL) Y] F Ao BE AN, Aue £F, A% AHo2RE9 Ag) 5 ey
B BAR 2A(HiLEE) 2829 94, & A 5 4% A% 5

Ct. &= 2B AEXNZ) 01Z JHE3G0S)

O

o I i0S ofZER &9} FolHHEE FZEste i0S HiolF UH] &3} AEste] HlolF ymle 4
oMl AK QAZE HUDY EFFXA BAE Ed Afsts oz /fdsiyion, 4ok tegolt



OlF HlolF F3 A M B A2 BAL Fuslel Av, ALE, ojdo] BE TH 5 3 F B
AR 9xo] we} 29 H52 e Ao

EN

o F8 7I'TS2E LED s 24, "ol Winl 43, HUD 94 mAlxd, gt 7k#] 2= 44, La
i B #o]x)e} dFEHe AR AlE ol Atk

(\

o H}o]% uUH] i0S HUD SDK EAL o3} 7t}
- HUD SDKE A}Rg-3t] HUD SDKE AX|shH, 8 273 7|8 A4 HUD E+= 7|Ef 25 A&
A AA 59 AP 3 & 4 Ak
- HUDE SDK o}7|8lA tho]oj1ds $3f ol 183} o], nlo]F ujn|Alo]Ad APP+= dHlolH A A
ARE F&) ALsith o5 APP= HlolF 4 <k
HAHRE Ag & QI

FAEAHUW
RER FFHEECIAPI

SEIEs  BiES 2R o HWERE N MIERHE
FRARRIBR FintRiR g PR Fr R RIR

<719 81> who]F X%} 3rd Party App %
O 2Hkd EQIE : Ok 7% ZQUE ol F9b B, 0% /1%, el wet o83} A

@ Aulz AY : IE5EE F5 Asta, oo Al 99 ARERE An2s A9 HoRRE £
g 5 2E0Y, 4%, AY ARE T

Q@ W o F A F A

@ =2 R olF : EE9 Al Ho| AR o|F

© GPS 3l : GPS 4159 = % A4 hy

©® A A 2R AL TR 2 8, 8 F

@ AR A A 22 ) RE AR 9 FR

waE S waky HolH e Fdx, =2 o]F, o A T FH
© i AR o A=s A5, A, F olelE ID

0 253 TIE HH . 23 A9 A=} A%, B9 &5

@ 23 e e =2 34 R

@ dA 54 : 5 AR

@ AR W3 : &4 A2 AR F, Jxot A%, 229 F79 A7) A2 AR 72+ 4 ddx Z9E A
o s =9

@ B A 28] AR 23 22l A = Ee

B At An Azt oA A5, Ael, 9we A

_55_



D 22 AF AHAAM 1% 7He] AR AE,

o =
T3

HE

https://itunes.apple.com/us/app/zhi-lu-zhe/id11763741477?1=ko&|s=1&mt=8

ct. &= LERB(AUENZ2)0E 2ZEQ|I0| MEHA S5

o @ A $193) AFH

<% 82> i0S “HEZK QRI=

2209 AFBEELEIY) S 4B

o Lz oF F2 7T v B HUDSF £F52 40 dF @9 A

0 FF JrolE vl 5E

]

2 A% 2ZEQO] A% 553 28

H C-2016-0274T1-2 B
xMxA S8

v, X Ehge| AE(dd) ERz (N2}

2 MEES BF R oMM EE8Z20H

o ORI W] A B A HUDARES
PHBHA| g=-TF HUAH2

3 ®Ex E{gey)

4 MU NE(EE R E) 1701171021600

5 Hareue 2med 1 Hotg

6 SEHHEE =

7. ERoud 01T E04 25T

8 BRI T HY(2017.04.17), ZEQMHE WA(2017.02.01)

rHaY, Ms3xEe e eie gol SREUEE SEEY

2017 04H 268

IR RAURARE

i
bRl

ok

ot
)



Ot BlOI= A<=

o ulo]F WHIAIo]A AppollAle] @ AlA B4 AR ofgieh o] AREAL el wet 2y AAsl ®

AE T 5 ek

HA &5 82

v | v
nsdk_drawable_ | nsdk_drawable.  nsdk_drawable_ ns:il:,,dmwablq.l ,nsdk_dmwable nsdk_drawable_ |
rg_icturn_back. | | rg.ic turn branc  rg_ic turn_branc | | rg_ic_turn branc | rg_ic turn branc | rg_ic_turn_branc |
Pg heemerpng | | hleftpng | | hlefsusight | | highteng | hightsuaight
g S |
nsdk drawable_| | nsdk drawable_  nsdk drswable_ Mdhdramblei! nsdk drawable_ | nsdlk drawable_|
rgic turn_dest. | | rgicturn front. rgic turn front. | rgic turn front | | rgic turn front | | rgic_tum front_ |
png png 2branch_left.pn | 2branch_rightp = 3branch leftpn  3branch_middle |
g - 9 | 9 Prg
i I
{ \
{
nlhi_;i?mﬁi;r}' nsdk drawable_ | | nsdk drawable_ | nsdk_drawable_ | | nsdk drawable_
rg_t:_t.im_ﬁ'omt_ rgic_turn_inferr  rg_ic_turn_left.p | rgicturn feft 2 | rglicturn left 2 rgic tumn left 3
| 3branch_rightp yPng rg branch_leftpng | | branch_rightpn | branch leftong
ng [ a -
| | ’| ‘
Al 11
nsdk drawable_ | nsdk_drawable.  nsdk drawable_ | nsdk_drawable_ | nsdlu:lrmhle nsdk_drawable_
rgicturn left 3 | | rgicturnleftd | rgictumlefth | rgictumleftfr | rgicturnleftsi | rg icturn leftsi
branch_middle. | = branch_right.pn ack.png ontpng | de.png de_icpng
prg g - - N
[

’ [V ™ ._‘ 1= |4 | .
| nsdk_drnwabte nsdk drawable_ = nsdk_ drawable_ | nsdk_ drawable. | nsdk drawable_ n;dk_&rmaﬂa_i
raic_turn_leftsi | | rglictum lf 2br rgic_turn I 2br ‘ rgcturnef 2b | | rojcturnrf2b | rg_ic turn right. |

de_main.png anch leftpng | | anch_rightpng | ranch_leftpng | | ranch_rightpng | png

<19 84> Hpo]+F

A% A 28 AR




o ¢==o|= ofF 7 34 : Eclipse IDE for Java Developers(Version: Mars.2 Release (4.5.2))< The} 2t

& Java - Hudd com/hudbaidu/A ifojava - Edlipse
File Edit Refactor Source Navigate Search Project Run Window Help
AmAd=RAPIIRER & f=Rlan e ) R S A B ARk Te R R S el e Qi aces [ o | (@B
[# Package Explorer 53 npedemchy B S| @ TS O | [ HudSenvicejavs  [7) BluetoothleSenviceJava  [J] BritnessSetting java [7) DaviceScanActivity java [l Introjava  [J) ApiDeviceModelRepjava | [1) AprRglnfo javs 52
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- Motor Vehicle Drivers” Eye Locations, J941, SAE International, 2010

- 103 -



8. m7tutel7 | =S EEEAIAH S55 AFAIA4-EH| d¥

H10E. AL atA e cHEN A aF

= == AMAE Of & | §7| ALt
W5 (=2/5 =2Y/554H/7| 2% of gt A X[/ s et =2 A (EtE ARAL (SClI
= ey Et Jlgy | 'Y 88 58 W%+ | /S8 58Y EE oR/0l8
7| &) =7t S AMAD | BlF 8)
2 C|AZ0 ol x| ) )
1 =5 | O i T N T 20 | 2016-11-14 (58)
ZHR| H|E@
= claZeao] o of x| 2!
2 £5 Tzl walo|ERU .= 100 chshel= 30 2016-11-14 (&£¢)
- H|E@
2=
= claZeo] | offo|x| _ B}
Al 2 Al S 11— =2
3 AlZAlot mxe| B 2 Bl @ 100 cHstel= 20 2016-11-14 (&)
Development of
Performance Test | =714
4 =2 Methodology for Zl&d9+ | 100 aff 2| 2017-05-01 () TS ARAL -
Vehicle’s Head Up |
Display

H11%. Z[Et Are

o Z|ERFIe MeTY7IEB7FE(2011) “nFHE
2 Fdele) F2]0}2014) “HUD 71& 71&7HA4H HalA)”

o IHEFAHREYQ01), “XA Y TENFTAHR AMulx uE3) 7|EEE 913 A& E5EA g
1/\111

o IFESFHRYQ014), “AAY TERNEFR Mulx 153} 7)EN LS A3 AArE EFEA AEn
EA_]II

0 SAE International, Minimum Preference Standard for Airborne Head Up Display(HUD), AS8055, 2015

- 104 -



SAE International, Motor Vehicle Drivers’ Eye Locations, J941, 2010

Zilvianet ZH, <http://zilvia.net>

Corvsprt 33, <http://www.corvsport.com>

Mercedes-Benz Deutschland, <http://www.mercedes-benz.de>

BMW International &3|©]%], <http://www.bmw.com>

Navdy &3|°]#|, <https://www.navdy.com/>

ICON Group, "The 2011 Report on HUD Solutions: World Market Segmentation by City”

- 105 -



2|

=
ne

1. 0| ZZBDAE 00000501 Al Al Sk 00000AF 2| o7 DAL Ct,

2. 0| ZBEIM 22 wWESI= mol= BEEA] 0000020 M Alg st At ol Aot alels g5 of & Ct.
3. Zolater|e 7)Y FXo Zest e ooz wE = ZINStodM = oF = ct

- 106 -




