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Development of a digital LCD emblem system and attachment on
airbag cover
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Abstract Car emblems are representative of both the car and driver. Each emblem had its own distinct history and
meaning. Today, customers and car designers require high quality car emblems. Today’s car emblems are made of
plastic, metal, steel, and aluminum. The emblems need to represent the designer’s creative idea and symbol of car.
On the other hand, the development period of an emblem requires a minimum of 6 months. When the design of an
emblem is changed, more time is required. The paradigm shift of a car emblem changes from analog to digital. In
this research, a digital LCD emblem system and the method of attaching it to the airbag cover were developed. When
the airbag is engaged, digital LCD emblem system is not separated from the airbag.
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[Fig. 1] Automobile emblem Design
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[Fig. 2] Structure of digital LCD emblem System
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[Table 1] Comparison of LCD panel specification

model Manufactur4 | | specification | result
32",
AT sa0maeag | RO
16M Color ’
DC 5V, Viewing angle 60 degree, bright 250cd/m™
AMS369 3.7"Visual
LD | FGO6 | WVGA 430x800 90'0*553(’)'94*1
panel 16M Color ’
DC 36V, Viewing angle 30 degree, bright 300cd/m"2
35",
LMS350 | 240<RGB*320 83‘2‘1*;34‘74* e
16M Color ’
DC 5V, Viewing angle 80 degree, bright 380cd/m™2

[5, 6, 7]
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[Table 2] Comparison of LCD controller specification

model Manufacture specification result
. . ARM7TDMI-S
Single-chip
LPC24 > . Processor, accep
16-hit/32-bit .
8 . ol running at up to ted
microcontroller 7 MLz
Single-chip HCI12X core
CPU ]Y;CXIQS 16-bit running at up to
microcontroller 40 MHz.
Single—chi ARM Cortex-M
STM3 ng p processor,
16-hit/32-bit .
2F103 microcontroll running at up to
crocontrotier 72 Mz
[8, 9, 10]
- PCB

[Fig. 3] Manufactured PCB board
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[Fig. 4] Logic of LCD driving circuit
- CAN Transceiver : CAN communication driver
- Microcontroller : Protocol analysis and display
- Power : Power supplier
- Display : Functional LCD display
- Interface Line : Bus line
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[Table 3] Inspection test of digital LCD assemble

Data transmission

signal Backlight signal

power part signal
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[Fig. 5] Assembled hausing and cover
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[Fig. 6] Simulator and LCD display
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[Table 4] Different LCD display mode

mode 1 mode 2 mode 3 mode 4

e . Instrument
Riding in a car Start up Running panel
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[Fig. 81 Supersonic heating bonding part of LCD
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[Table 5] comparison between heating welding and
supersonic welding

welding . . .
method Advantages | Disadvantages | welding site photos
uniform
heating welding. long welding
welding strong time
welding
Ultrasonic short n;)]r:f(rhurfl(;nn
welding welding time weak welding "
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[Fig. 9] Digital LCD emblem system before and after
airbag explosion test
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[Fig. 10] Steering wheel attached with digital LCD
system

4. B2

- EA9 LOD A A2 AUE A, o

FHUEEEE LPCAURE 474 0} at, PCB Q‘r 3t
34, ANE Al 2R 2TE o)
LCD TEAZZZIRL Fudold] Ageeg

AAB stk
- P2 U= LCD A A2 oot An
of g3 P §HEAS
CAE LCD AL A4

ojekx] x| ¢k

- 9g% wyew xyd
EEEEEEERGERE EEER
9.

References

1 Jefferson Smith, Marcus Smith, System for Enhancing
Perception of a Motor Vehicle’s Mark Emblem,
US20120212336, August. 23, 2012.

[2] Steven J. Erwin, Port Huron, MI (US); Patrick J. Fonk,
Sterling Heights, MI (US), Plastic Emblem  Attachment
Method, US20030209889+*, November. 13, 2003.

[3] Lary D. Rose, Travis Hess, Interlocking airbag
attachment and module US 6161865%,
December, 19, 2000.

[4] Gary Adams, Paul Strahl, Davin Saderholm, Bradley D.
Harris, Cover for air bag installation, US5280946%,
January, 25, 1994.

[5] Samsung Mobile Display, Samsung, 35-41page, Samsung
Mobile Display, Mar., 10, 2009.

assembly,

[6] Samsung SMD, M. H. LEE, 11-4lpage, Samsung, Jun., 24,
2000.

[71 LOWRANCE ELECTRONICS INC, E. SKELLY DR,
1-83page, LOWPANCE ELECTRONICS, INC ,1993.

[8] NXP Semiconductors, NXP Semiconductors, 1-5page, NXP
Semiconductors, Oct. 16, 2013.

[9] Freescale Semiconductor, MC9S12XD Family, 2-7page,
Freescale Semiconductor, May, 27, 2006

[10] STMicroelectronics, STMicroelectronics,
STMicroelectronics, 10-20page, August, 2013

rol

& ZkHyun Kak Han)

° 1981 29 :
§]_ﬁ’]——l—6]— C{j

¢ 1985 89 : w sk
9 3lslEsl £ (/HA].)

©1990d 84 : arEjoistal Antdhst
2 Bt 4 (b

019939 3¢ ~ A : FHIY

FEELE L

5411



