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Rohm LED History

2017 : 1608(0603) Line-up Expansion
(Single rank, Long life White LED,
Dual color, High Brightness with Lens)

Start Mass Production
2013 : Compact Lens type LED
Start Mass Production .

2009 : High Brightness Thin RGB ’
Start Mass Production

2007 : Subminiature LED,
‘/ PICOLED Start Mass Production
- 2002 : Start Production of Blue LEDs

, ! 1996 : Start Production of Chip LEDs
. 1973 : Start Production of Lamp LEDs

1958 : Toyo Electronics (ROHM) Founded
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2016 : High Brightness Compact RGB with Reflector n
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Production Basis

SEMICONDUCTOR

Wafer Process

Headquarters o
(Kyoto)

» Device factory
* Product development
* QC, PC, Process development

+ R&D
1S014001
ROHM _
2 ¥ Hamamatsu Device factory @
. ;) B = Co.,Ltd.

ps =8 (Shizuoka) 15014001

Assembly Process

ROHM Wako « Mother factory @

— Co.,Ltd. « New Product
(Okayama) 1S014001, 9001

. Semiconductor « Production
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B4 (China) Co.,Ltd. factory
(Tianjin) 1S014001, 9001, ISO/TS16949
i ROHM-Wako . Production  |S—
Electronics factory —_—

==l (Malaysia) Sdn. Bhd.
BES (Kota Bharu) 1S014001, 9001, ISO/TS16949

MMagic Micro - OEM
i1 A Co.,Ltd.

(Vietham)

1SO14001, 9001, ISO/TS16949

P.2




ROHM’s Advantage

m Integrated manufacture m Quality Developing

- New product development based on

integrated manufacture -Considering general problem

(Causing sulfurization, flow soldering

Wafer
process

FAB | Assembly | Shipping heat shock etc.)

- New -Anti-sulfur LED - Without silver LE
Integrated I ,
npfgcr:sg Q y Product -Heat resisting LED — New process

die bonding
ﬁ Production

control
Integrated
manufacture

Quality control

® Quality Control
-Die design is considering assembly process
(Height, Pad size and Bottom structure) Product Marking

-Tractability for all shipping parts. It's covering even super small LED (bottom ‘"W)

-Continuous QC activity for Automotive quality
(Well-regulated, Fixed 4M; Time control, Automatic)

SML-Plseries
1.0x0.6mm
t=0.2mm
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Automotive Grade

Ttem [T AGtomotive'grade™  Consumer grade
Produce by Fixed 4M(Man, Machine, Method, Material) with
best condition

Concept -Aim Center level (Trend management)
-Process control at processing point (Keep best condition)
-Device control (Device check at processing point)
Man -Produced by Operator, Inspector, Maintenance engineer who are authorized
by Skill(Knowledge, Technique) and Experience
Machine -No limitation

Die bonding, Wire bonding inspection

-Aim Center level (Trend management)

-Sampling test (1LOT/day/machine)

Visual inspection(SMD type)

-Guarantee by inspection of all items

-Microscope magnification x10

Method uality record -Keep for 3yrs
Traceability Q Y P Y
Keep sample -Keep for 3yrs
Quality |analize failure item -Check nothing of Fatal failure and other abnormity
assurance |(pekisokonai kakunin) -Analize sampled items
for shipping
parts  |Reliability test -once per month(Short term), once per 6months(long term)
Material Incoming inspection -Incoming inspection by inspection report from supplier

Traceability

-Keep for 3yrs

Quality target

-initial failure rate : less than 1ppm

© 2018 ROHM Co.,Ltd.
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Market Segment & Automotive Squtioth S— |
utomotive application

|Market Segment for Rohm LE[1 Automotive Solution |

Ambient light
Car audio, navigation
Air conditioner pannel

1608(0603) Series %,
Long life 1608(0603) SMLD12 series

Other RGB Series
Consumers MSL0402RGB/SMLVN6RGB
. MSL0104RGB/MSL0601RGB
Industrial 0 /MSLO60 tG __
Equipment

26.8%

Cluster . Stop Lamp light source
1608(0603) series - > PLCC4
Automotive With lens CSL0901 se_ries { Long life & sulfuration resistance
. Tall CSL-10 series - PLCC
(Car: Au_dlor Single rank SML-D15 series L »
Navigation) | v

18.3%

Amusemen
11.4%

[
11| 01:34/53F
I

Data source : ROHM
2017
m Our company mission is “Quality is our top priority at all times”. We are focusing to
Automotive application with a concept of “Saving energy” and “Miniaturization”
B To support a wide range of necessities from indicators to function displays,
we can provide “Improving life time of small blue and white” and “Small and high brightness RGB".
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LED Package Lineup

| Automotive application |

ROHM

SEMICONDUCTOR

Unit (mm)
1608(0603)series(p.7)
SML-D22 series SML-52 series
SML-P1 series SML-E1 series SML-D1 series CSLO9 series
PICOLED
1.0X0.6X0.2t 1.6X0.8X0.36t 1.6X0.8X0.55t 1.6X0.8X1.24t 1.6x0.8x0.55t L13x1x0.6t
VY] CT7] -T-To oo €242 4¢> ¢
B wg HEY New a SML-82 series SML-P24 series
TR . PICOLED-Duo
SML-H1 series SML-M1/MN series SML-Z1/ZN series] CSL10 series .
PLCC Under
9) Development .:” 1.0X1.0X0.2t
Q.' ¢
<> <>
2.0X1.25%0.8t 2.0%x1.25%0.8t 3.5X2.8X1.9t SMLP34RGB SMLP36RGB
[v]u] (v]u] (V]| PICO-RGB PICO-RGB
& I s | . ‘
SMLK1 * series SML-S1 series SML-81 series) . CSLO7 series Lo o SElaElalen
o &
' <’, ( MSL0402RGB SMLVN6RGB
4.5%2.0X0.6t 3.2X1.6X1.85t 3.4x1.25X 1.1t 2.9X2.4X3.1t ,‘\
e v ]u] [v]u]
5 [y 8 [ I e 1.8X1.6X0.5t 3.5%2.8X0.6t
& &
CSL04 series SML-A1 series MSLO601RGB MSLO104RGB
2.8X1.2X0.8t 1.6X1.15%X0.55t 2.9X1.0X1.35t 6.9X2.2X2.15t
wg (v]u] & &
O N . -
RGB series(p.8)
P.6
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ROHM 1608(0603) Line-up ROHM

| Automotive application |

m Standard, High brightness, Single Rank and Long life (New color< Green, Blue, White> with Long life time)
m Optical/Electrical Characteristics(IF=20mA) m Optical/Electrical Characteristics (IF=5mA)
I
- Iv(mcd) [typ.] . Iv(mcd) [typ.] :
N Series ( Load Life test )
>eries  [SML-D12+8W[ SML-D13(A) | SML-D14(A)| SML-D15 = > SMLD12
AEC Q101 YES AEC Q101 YES o 120 ‘[ Very little intensity degradation ]
High AD(nm)/ : € 100 -——% )
Color (r)1\r11)'1) Standard High Brightness Brightness color | chromatictytxy) Long life 5580 \'\ New
Single Rank - 527 140 § 60 & Comparative
\ 630 40 55 100 90 E2 x1 505 120 28 40 New : SMLDI3WBN2W
U | 620 63 85 - 112 = | BT = o %ngzéuf::?gmswplc '
- = g 7Ll
U2 615 160 140 470 40 1 10 100 1000
D 605 100 120 200 224 WB | (0.30,0.30) 120 Time(hrs)
Y 590 63 - 200 224
W 587 - 110 180 - Standard
M 572 25 45 60 71 1) 505nm is suitable for universal design
N 6 : : :
m Suitable for replacing from PLCC With Lens uell m Designed to prevent Light leakage

_ _ o around icon (Target : replace from PLCC2)
m Optical/Electrical Characteristics(IF=20mA)

<
X2 * IF=5mA Tt e m Optical/Electrical Characteristics(IF=20mA)
oo Iv(med)ftypd — — — — w \‘\ ? X2 : IF=5mA
CSL0901* | CSL0902* | Under : Iv(med) [typ.]
AEC ngé New . YES S| é?éamplglo . . Development_/ Series CSL1001*
| ra Hig nm 20m AEC Q101 YES
Color | (rimy Standard Brightness || ol 2 AD Standard
v_| 630 174 | 250 || PLCC CSLO901VT o0 | (nm) andar
U 620 300 | 350 | . V 630 112
, reon S P
D | 605 400 T 500 | » N =] i ( v [ 590 180
T J wall e ) Emit_ti:g
Y | 590 320 | 500 | - vexosxtoar| | |y \B\‘ .nsmmn M | 571 56
w | 587 300 T 400 | 112mcd 174mcd s (St L |—;-3—| ! 527 110 2
M 572 100 | 140 : [Schedule] CSL0901(E, B) PLCC2 NEW 470 18 x2
560 30 | 45 DS : Available
[ 527 | 360 o ' MP : Sep. 2018 (Schedule]
| 227 360 x2 1100 Taller LED reduces light leakage s pvallble s
470 56 x2 360 [Schedule]CSL0902 A B
(e 1 - - 1 - I e i MP(V,Y,M) : Mar. 2019
© 2018 ROHM Co. Ltd. MP - Jul. 2018 P 7

Note)The products are under development thus the specification might change without notifications




Variety RGB series

ROHM

| Automotive application |

SEMICONDUCTOR

Ultra small, High brightness RGB with Reflector

m Optical/Electrical Characteristics(IF=20mA) m Optical/Electrical Characteristics(IF=20mA)
: a2l :
Part No. Resin | Color | Iv(mcd) AD(nm) VF(V) Part No. Resin | Color | Iv(mcd) AD(nm) VE(V)
Red 400 624 2.1 Red 700 624 2.1
m = mMSL0402RGBU | Silicone | Green 550 527 3.5 B m mMSLO0601RGBU | Silicone | Green 1250 527 3.3
Blue 180 470 3.3 Blue 360 470 3.2
( When distance is short | ( When distance is long - Top-View Side-View

1.8x1.6x0.5t
Thinner
Package N

2.9x1.35x1.0t

m Small foot print and thin
Suitable for mobile application

-Enables evenly lighted surface
-Prevents the LED from being seen
from outside

-Unevenly lighted surface

-LED could be seen from
outside

m Make wide area lighting
with light guide

\A

m Evenly lighted surface 3.5x2.8x0.6t 6.9x2.15x2.2t
by taking long distance
Unit.:mm
High brightness RGB with Reflector
m Optical/Electrical Characteristics(IF=20mA) m Optical/Electrical Characteristics(IF=20mA)
Part No. Resin | Color | Iv(mcd) AD(nm) VE(V) Part No. Resin | Color | Iv(mcd) AD(nm) VF(V)

Red 700 624 2.1 Red 700 624 2.1

m = mSMLVN6RGB1U | Silicone | Green 1200 527 3.3 = m mMSL0104RGBU | Silicone [ Green 1200 527 3.3
Blue 400 470 Blue 400 470 3.2

© 2018 ROHM Co.,Ltd.
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ROHM

Silver-Free Ultra High Brightness Red LED(PLCC)

| Automotive application |

SEMICONDUCTOR

Hm Features

m No silver used for the plating or

paste, resulting in greater reliability

mimproved sulfuration resistance
mAEC-Q101 qualified

B Sulver-Free Construction

Silver-Free Design improves Sulfuration Resistance

SML-Y18 Series

Applications

3.5%2.8 t=1.9mm » Outside Indicator

Color Line-up . Automqtive o
m + Industrial Application

m Improved Sulfuration Resistance

LED condition Before/After

Sulfuration Test Sulfuration test cycle

After
10 cycles

urnsilack

-
N
o

—even after 10 cycles

=y
o
o

= N —

Silver plating/
Silver

paste

®
o
]

Conventional
product @

Comparison of Residual Luminosity Rate per.

New product shows no degradation

NEW product

A

Conventional product @

Ini.
4

[
D

Residual Luminosity Rate(%)

60 I~
Gold palladium plating/
©Resin Sealant o Boncing Silver paste 40 I~
2wire @?i“;e Sulfuration test conditions:
E e NEW product 20 Hydrogen sulfide 8ppm 25°C/65% 5hr—7hr shift
] ] —60%C95% 5Shr—7hr shift is taken as one cycle
Gold palladium plating/ = . "
- Gold Tin Die bonding 0 -~ y 0
‘E No. of Test cycles
m Optical/Electrical Characteristics(IF=140mA,Ta=25C)
[ comporen | waorat | Gonmaris |
[©) DB Gold Tin Ag-Free U"d ] ] ] ] -
® e cu ~ \[i,:fo_pw Absolute maximum rating Optical/Electrical characteristics
® Frame A Ag-Free Part No Forward- Operating F\(/) gn’: rg- AD[Am] IV[med] AEC Q101
Frame current temperature VF[\?] Typ
@ Case Heat-/light-resistant IF[ mA] Topr[ oC] Typ . ' Min. Max.
material
® | RednsSeEE Sliccisiesy FEEE TR e B SML-Y18U2T 200 -40~ +100 2.3 618 4,500 9,000 (YES)

© 2018 ROHM Co.,Ltd.

Note)The products are under development thus the specification might change without notifications
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