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® Overview of Toshiba’s Visible LED Lamp Family ®

High-Brightness
Through-Hole Type

M InGaAgP
¢ TL*K Series
¢ TL*kH Series
* TLkE Series
¢ TL*kU Series

SMD Type
W InGaAlP H InGaN
* TL*M Series e TL*kF Series
¢ TL3kK Series e TL*&D Series
* TLkH Series ¢ TL19W Series
¢ TL*E Series * TLO*kC3 Series
¢ TLkF Series
* TL3kV Series
* TL*kU Series
B GaN

* TL*A1100 Series

@ Four-element (InGaA£P) LED lamps ranging from the TL:kK Series, ~.
which offers the brightest luminous intensity level in Toshiba LED lamps, )
to the TL*kU Series, which is for general-purpose applications. ?

@ Package: ¢5-mm, $3-mm, oval and arched lenses A

® For ¢5-mm packages, LED lamps with and without standoffs are available.
(Suffix P in the part number indicates an LED lamp without standoffs.)

@ Package size : 1.6 x 0.8 mm
2.0x1.25mm
2.2x 1.4 mm
3.5 x 2.8 mm (Flat-top type)
3.5 x 2.9 mm (Flat-top type)
3.1x2.9mm
3.1x3.8mm
5.2 x 5.2 mm (¢ 3.6-mm lens-top type)
5.2 x 5.2 mm (3.6 x 4.4-mm oval lens-top type)

@ Part Number Format

» Through-Hole Type

»High-Luminous-Flux LEDs

The part number of the through-hole type consists of the following rat  TL Q O D Q — D (T D
1 -1

groups of alphanumeric codes.

rt  TL [] OO

number:

Tape specification
‘ F ! Color temperature*

number: — * *k * Note Part number suffix
Two-digit package number Color ?Y'“b"'
c Two-digit package
olor symbol number
Toshiba LED Toshiba LED
% Lenstype T:Transparent C: Colored, transparent D: Colored, diffusing M: Milky white, diffusing * D: White (Color temp. = 6500 K)
sk P indicates LEDs without standoffs (for ¢5-mm packages only). Example: TL19WO1 'D(T32 N: White (Color temp. = 5000 K)
G indicates LEDs that can be mounted flush on a PCB. _ See-through high-flux white LED Series wc\;tﬁié(:gl;rl;?g%; iogsoo}g)K)
Example: TLRMEGBTG(F) - Subfam”y: 19 L: White (Color temp. = 3000 K)
- High-brightness TLRME Series - Type: 01
- Transparent lens - Tape and reel: T32
- Part number: 68 > .
- Can be mounted flush on a PCB. Multi-Color Type

»SMD Type

of alphanumeric codes.

Part number suffix
Number of colors

rt  TL OO C [] =[] (TL]
number: I _
The part number of the SMD type consists of the following fifth groups Tape specification

Pt TL [ ] OOOO [ (TL])

number: ——

C: Multi-color LED

Two-digit package
Tape specification number

Revision code Toshiba LED

Part number Example: TLO3C3-M(T28

Color symbol . .
Toshiba LED - Multi-color LED Series
- Part number: 03

Example: TLYK1100C(T11)
- High-brightness TLYK Series

- Tape and reel: T11

- Part number: 1100C

TL:kH1032 Series

- 3-color LED
- Tape and reel: T28

number: -1

et TL [] OO OO (TL], F)

Tape specification
Part number

Color symbol

Toshiba LED

Example: TLRMH1032(T14,F)
- High-brightness TLRMH Series

- Tape and reel: T14

- Part number: 1032

Note: [[G]/RoHS COMPATIBLE
Please contact your TOSHIBA sales representative for details as to environmental
matters such as the RoHS compatibility of Product.
The RoHS is the Directive 2002/95/EC of the European Parliament and of the Council
of 27 January 2003 on the restriction of the use of certain hazardous substances in
electrical and electronic equipment.



1. New Product Digest

@ High-Luminous-Flux White LED Lamps for General Lighting (See-Through Type): TL19WO01 Series

High-efficiency and physically small high-flux white LEDs housed in a newly developed package

» Features » Applications
® 1-W type LEDs with up to 120-Im/W efficiencies (as of October 2010) Light sources for general lighting
@ Industry's thinnest package for 1-W type white LEDs (as of October 2010) e
Package dimensions: 3.1 (L) x 3.8 (W) x 0.65 (H) mm * 3
® Wide viewing angle: 130 to 140° (typ.) s, g

@ Color variations: 6500 to 3000 K (as per the ANSI C78.377 standard)
@ LEDs with high color-rendering performance close to natural light are also offered.

P Electrical and Optical Characteristics (Ta = 25°C)

* All values are typical.

Type Part Number Color temperature (K) | Luminous Flux (Im) CxI/Cy Efficiency (Im/W) Ra Forward Voltage(V) | Forward current(mA)
TL19W01-D(T32 6500 110 0.313/0.329 110 65 3.3 300
TL19WO01-N(T32 5000 120 0.345/0.355 120 65 383 300
High efficiency TL19WO01-W(T32 4000 110 0.382/0.380 110 65 &8 300
TL19WO01-WW(T32 3500 100 0.407/0.392 100 65 3.3 300
TL19WO01-L(T32 3000 100 0.434/0.403 100 70 B 300
. TL19WO01-NH1(T32 5000 95 0.345/0.355 95 85 &8 300
Mf::g;‘rﬁgo’ TL19W01-WH1(T32 4000 90 0.382/0.380 90 85 33 300
(Ra85) TL19WO01-WWH1(32 3500 85 0.407/0.392 85 85 3.3 300
TL19WO01-LH1(T32 3000 85 0.434/0.403 85 85 &8 300
High color rendering| TL19WO01-NH2(T32 5000 90 0.345/0.355 90 92 3.3 300
(Ra92) TL19WO01-LH2(T32 3000 80 0.434/0.403 80 92 3.3 300

LED lamps in the Toshiba PLCC-4 package are now available in new colors.

P Features
@ PLCC-4 package: 3.5 (L) x 2.9 (W) x 1.9 (H) mm

-

@ Color variations: Five colors — White (6500 K, 5000 K, 3000 K), blue, green
@ The heat-resistant casing provides support for an extended operating temperature range. - " O
Operating temperature: Topr = —40 to 100°C, Storage temperature: Tsg = —40 to 100°C =
P Optical and Electrical Characteristics (IF = 40 mA,Ta = 25°C)
Part Number Color | P Ty wanmenghdom | Nean| > Applications
TLWF1108(T11 White (6500 K) 3200 0.31 0.3 _ 3.5 Automotive interiors, general lighting,
TLWNF1108(T11 | White (5000 K) 3200 0.345 0.35 - 35 home appliances, various backlighting
TLWLF1108(T11 | White (3000 K) 2500 0.44 0.4 - 35
TLWF1109(T11* | White (6500 K) 3200 0.31 0.3 _ 35 sources
TLWNF1109(T11* | White (5000 K) 3200 0.345 0.35 - 35
TLWLF1109(T11* | White (3000 K) 2500 0.44 0.4 - 35
TLBF1108(T11 Blue 560 - - 470 8i5)
TLEGF1108(T11 Green 2000 - - 528 3.5
* With Zener diode
© 3-Color LED Lamps (See-Through Type): TL0:C3 Series Under development]

Full-color LED lamps that incorporate red, blue and green LED chips in a new package

> Features
® Small and thin Package dimensions: 3.1 (L) x 2.9 (W) x 0.6 (H) mm

Chromaticity Ranks

0.35
@ Operating temperature: Topr = —40 to 85°C, Lt oty
Storage temperature: Tstg = —40 to 100°C [1f-2:/l3
. . _ /
» Applications o3 /s /e
Amusement equipment, small and thin products, etc. 1718l
»Product Lineup 3 025 107411 /12 f
[ Part Number [ Zener Diode | Part Number | Zener Diode | L idlied
[ TLO3C3-M(T28 | Yes | TLO4C4-M(T28 | No | 7 7
0.2 16717718
P Electrical and Optical Characteristics (Ta = 25°C)
Characteristic Symbol Test Conditions Min Typ. Max Unit 045
Luminous Intensity Red: IF = 20 mA, Green: IF = 20 mA 0.15 0.2 0.25 0.3 0.35
(3 LED chips on) by Blue: IF = 20 mA (1000) | 1700 | (2500) | med o
Red: IF = 20 mA = 624 —
Dominant Wavelength ad Green: IF = 20 mA = 525 - nm
Blue: IF = 20 mA = 470 -

The specs shown above are based on the latest information available as of March 2011 and subject to change. Ask your local Toshiba sales representative for up-to-date information.



@ Small High-Brig

%1034 Series

The TLxx1034 is a small high-brightness LED series housed in Toshiba's newly developed see-through package. It helps to
improve the brightness and reduce the power consumption of various indicators and backlight sources.

P Features
@ Package

® Suitable for space-saving.
Package dimensions: 1.6 (L) x 0.8 (W) x 0.4 (H) mm

@ Color variations

12 LED colors: Three red, one orange, two yellow, four green, one blue and one white LEDs

Green LEDs are also available in the high-brightness H Series.

@ Wide view angle ideal for indicator and backlight applications

» Applications

Indicator light sources for home appliances, information equipment,
car audio systems, etc.

P Absolute Maximum Ratings (Ta = 25°C)

Rating
Characteristic Symbol  |TL#V,TL%D| TLGH Unit
Series Series
Forward Current IF 15 25 mA
Reverse Voltage VR 5 V
Operating Temperature Topr —40 to 100 ©
Storage Temperature Tstg —40 to 100 ©

Except TLWD1034

TLWD1034

P Electrical and Optical Characteristics (Typical, Ta = 25°C)
TL3kV, *kD Series (IF =5 mA)

Part Number Color Lumnr:\c/n(lrsn ::r:‘t)ensny Domlna% \/(\:15::1/;elength. Forwillr:(\\llc;ltage
TLRV1034 Red 15 630 1.8
TLRMV1034 Red 20 626 1.8
TLSV1034 Red 30 613 2.0
TLOV1034 Orange 38 605 2.0
TLYV1034 Yellow 25 587 2.0
TLPYV1034 |Pure Yellow 23 580 2.0
TLGV1034 Green 14 571 2.0
TLFGV1034 Green 8 565 2.0
TLPGV1034 | Pure green 5 561 2.0
TLEGD1034 Green 70 528 2.9
TLBD1034 Blue 20 470 2.9

Chromaticity Coordinates

TLWD1034 White 100 Cx=0.31 2.9

Cy=0.30
TLGH Series (IF=20 mA)

i Nl Sallar Lumlr;\?lélsn Lr:it)ensny Domlnaaﬁi V(\:\axflength, Forwz\a/r:(\\/;):ltage
TLGH1034 Green 70 571 2.4
TLFGH1034 Green 40 565 2.1
TLPGH1034 | Pure green 20 561 2.1

@ High-Brightness LED Lamps in Mini PLCC and PLCC-4: TL:M1060, TL::M 1108 Series

The TLxxM1060 and TLxM1108 Series incorporate a newly developed InGaAlP high-brightness LED chip. They are suitable for
a wide range of consumer and automotive applications and help to reduce the size and power consumption of end products.

P Features

@ Package dimensions

Mini PLCC: 2.2 (L) x 1.4 (W) x 1.3 (H) mm
PLCC-4:3.5 (L) x 2.9 (W) x 1.9 (H) mm

@ Color variations: red, orange, yellow

@ The heat-resistant casing provides support for an extended operating temperature range.
Operating temperature: Topr = —40 to 100°C, Storage temperature: Tstg = —40 to 100°C

» Applications

Automotive interiors, home appliances, various backlighting sources

P Absolute Maximum Ratings (Ta = 25°C)

Rating
Characteristic Symbol TL*«M1060 | TL*xM1108 Unit
Series Series

Forward Current IF 50 70 mA
Allowable Power Dissipation Pp 125 203 mwW
Reverse Voltage VR 4 \Y
Operating Temperature Topr —40 to 100 °C
Storage Temperature Tstg —40 to 100 S

TL:xM1060 Series

1

TL*%M1108 Series

P Electrical and Optical Characteristics(Typical, Ta = 25°C)

TL*M1060 Series (IF = 20 mA)
Luminous Intensi Dominant Wavelength, Forward Voltage
Part Number Color Iv (mcd) ty 3d (nm) 9 VE (V) 9
TLRM1060 Red 350 630 2.1
TLRMM1060 Red 450 626 2.1
TLSM1060 Red 650 613 2.1
TLOM1060 Orange 650 605 2.2
TLYM1060 Yellow 600 590 2.2
TL*M1108 Series (IF = 50 mA)
Luminous Intensi Dominant Wavelength, | Forward Voltage
Part Number Color Iv (med) ty Ad (nm) g VE (V) 9
TLRM1108 Red 1300 630 25
TLRMM1108 Red 1600 626 25
TLSM1108 Red 2400 613 25
TLOM1108 Orange 2500 605 2.55
TLYM1108 Yellow 2200 590 2.55




2. Overview

@ Features

Toshiba’s LED lamps are available in a wide range of brightness, colors and package types.
Please select the appropriate products for your applications.
» Through-Hole Type

@ 9 colors: 3 reds, 1 orange, 2 yellows, 3 greens

@ High-brightness LEDs are available for outdoor applications.

@ Various packages allow customers to select the LED whose viewing angle best meets the requirements for their applications.

»SMD Type

@ Wide range of packages for mobile and automotive applications
@ Variety of colors such as white, blue and green
® Reflow-solderable

@ Applications

» Through-Hole Type

| 1]’
\

HMSL
(High Mounted Stop Lamp)

Traffic signal Amusement equipment

Message board Safety indicator

»SMD Type

Instrumental cluster AV equipment Digital cameras
(karaoke machine, etc.)

Accessories on dashboard

]' > =

Message board Home and cellular phones Flat-panel TVs LED billboards




€ Advantages of Four-Element High-Brightness LED Lamps

»What is a Four-Element LED?
A four-element LED is a compound semiconductor device made from four elements: In, Ga, A£, and P. The same material and crystal growth
method can be used in manufacture of high-brightness LEDs from green to red.

»Large Market Size of Four-Element LEDs

Four-element LED products

T ; M Ultra-high

'é"l\./lﬁl\tll see”es Traffic and brightness
yp pedestrian
TLK Series signals
SMD type/Through-hole type .
TL:kH Series _ Super-high
SMD type/Through-hole type HMSL*/ Automotive brightness
instrument clusters

- TLkF Series
SMD type
TL:E Series High brightness
SMD type Electronic bulletin boards

Through-hole type

M Low-power/
general-
purpose LEDs

TL*U Series
SMD type
Through-hole type

Home appliances / PCs /
Audiovisual equipment

Luminous Intensity

M Low-end

TL:kV Series
SMD type

Mobile devices

Market Size HMSL: High-Mounted Stop Lamp

» Advantages of High-Brightness LEDs
@ Excellent visibility: Usable in daylight applications. Operating status can be read even from a distance.
@ Low power consumption: Power consumption can be reduced since high brightness is achieved at low current.
@® Low component count: The number of LEDs used for LCD backlighting can be reduced.
Thus, component assembly cost can be also saved.
@ High reliability: The service life can be prolonged due to reduced forward current.

High brightness

element LEDs
(InGaAgP LEDSs)

Low power consumption High reliability



2. Overview

O Colors of Four-Element High-Brightness LED Lamps

Toshiba offers a wide variety of LEDs to meet your diverse needs.The following shows Toshiba’s offerings of high-brightness
LEDs: K, H and E Series.

ey
=
I
T
TLOK % 3
TLYK 3% 3 TLSK 3 3k
> TLRMK 3k 3k
2 TLRK %
Q
£
(2]
3
£ TLYHsk s el TLSH®
E TLRMH:k 5k
g TLOE 3 3% TLRH:%
= TLYE:k 3k TLSE:k %
E’ TLPYE: % TLRME 3 ¢
| TLRE:% |

TLGE: TLRE sk
. TLFGE k&
= TLPGE 3 3¢
S

Ad 558 nm 565 nm 571 nm 580 nm 587 nm 605 nm 613 nm 626 nm 630 nm
Green Yellow — Orange Red

@ cColors and Materials

X Wavelength (typ.)@IF = 20 mA
Color Material — - Color Symbol
Peak Emission Ap (nm) Dominant Ad (nm)
InGaAZP 644 630 RM/RK/RH/RE/RF/RU
Red InGaAZP 636 626 RMM/RMK/RMH/RME/RMF/RMV
e
InGaAZP 636 623 SuU
InGaAZP 623 613 SM/SK/SH/SE/SF/ISV
Orange InGaAZP 612 605 OM/OK/OH/OE/OF/OV/OU
Amber InGaAZP 596 592 AU
InGaAZP 592 590 YM/YK
Yellow InGaAZP 590 587 YH/YEIYFIYVIYU
InGaAZP 583 580 PYE/PYF
InGaAZP 574 571 GH/GE/GF/GVIGU
- InGaAZP 568 565 FGH/FGE/FGF
reen
InGaAZP 562 558 PGH/PGE/PGF/PGV/PGU
InGaN 523 528 EGD
InGaN 468 470 BD
Blue
GaN 428 465 BA
Note: For details, refer to the relevant technical datasheets.
}Typ|ca| |_|ght Em|tt|ng Spectrum TLPY % TLY#%  TLSM/SK/SH/SE/SF/SV
TLG TLAU
TLBD TLFG3k TLRM3k / TLSU
TLBA TLEG%  TLPG%— | TLO* | TLRs
1.0 7N q A
[\ \ 1\
2 08
[
3 o6
=
5
-1 04
(]
=
& 0.2 /
o I ] _— 4 N
300 400 500 600 700

Note: For details, refer to the relevant technical datasheets.

Wavelength, A (nm)



Intensity and Flux Classificati

Through-Hole Type / SMD Type TL*=k1032 /1034 /1060 /1106 /1108 / 1109 / 1100 Series
Bin Luminous Intensity (mcd) Bin Luminous Intensity (mcd) Some of the TL+-x1050/1052 series
A 0.09 10 0.23 N 85 t0 230 Bin Luminous Intensity (mcd) Bin Luminous Intensity (mcd)
B 0.15t0 0.41 P 153 to 414 JIAL 4.0106.3 RA1 100 to 160
c 0.27100.74 Q 272 to 736 A A2 5.0108.0 RA "RA2 125 to 200
D 0.48t0 1.29 R 476 to 1,290 KA1 6.3t0 10 SAL1 160 to 250
E 0.85t02.3 S 850 t0 2,300 KA ka2 8.010125 SA "sa2 200 to 320
F 1.53t04.14 T 1,530 to 4,140 LAL 10to 16 TAL 250 to 400
G 2.72107.36 u 2,720 to 7,360 LA a2 12510 20 ™ a2 320 to 500
H 4.76 10 12.9 v 4,760 to 12,900 MAL 161095 UAL 200 to0 630
J 8.5 to 23 W 8,500 to 23,000 MA o7 201032 UA —0a2 500 o 800
K 15.3t041.4 X 15,300 to 41,400 NAL 25 to 40 VA1 630 to 1000
L 27.210 73.6 Y 27,200 to 73,600 NA =2 321050 VA Va2 800 to 1250
M 47610129 pa |_PAL 40 to 63 WA WAL 1000 to 1600
. PA2 50to 80 WA2 1250 to 2000
TL19W Series Tolerance: +10% QA QA1 6310 100

Bin Luminous Flux (Im) Bin Luminous Flux (Im) Oz 8010 125

B06 60to 70 B10 100 to 110

B0O7 70 to 80 B11 110to 120

B08 80 to 90 B12 120 to 130

B09 90 to 100 B13 130 to 140

»Part Number Format for the Through-Hole Type

Example:
TLYH16TP ( ST, F ) This example indicates the TLYH16TP binned at Sand T.

F Note Generally, binned LEDs can be ordered at
two adjacent bins.
Part number Luminous intensity bin

- For the available luminous intensity bins, contact your nearest Toshiba representative.

Note: [[G]/RoHS COMPATIBLE
Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
The RoHS is the Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003 on the restriction of the use of certain hazardous substances in electrical and
electronic equipment.

@ Lens Colors

Lens Color Transparent Colorless diffused Colored transparent Colored diffused

/ /' /

Colored transparent and colored diffused lenses are of the same color as the emitted light.

@ General Characteristics

» Absolute Maximum Ratings

The absolute maximum ratings of a semiconductor device are a set of specified
parameter values that must not be exceeded during operation, even for an instant.
Circuit designers need to be fully aware of the importance of absolute maximum ratings.
»Viewing Angle
This parameter indicates the ratio of the LED’s luminous intensity to its axial luminous
intensity (= 100%) as viewed from an angle of 6 with respect to the axis of the light .
source. The angle at which luminous intensity is exactly 50% of the axial luminous 90
0

intensity is called the half-value angle, 6 1/2. The total half-value angle on both sides of

the axis is expressed as 2 6 1/2. Relatlve Iummous
i . intensity
»Luminous Intensity
Luminous intensity is equal to the amount of luminous flux emitted into a solid angle at
a defined angular orientation from the light source. The measurement unit for luminous w
intensity is mcd. A narrow-viewing-angle LED provides a high luminous intensity. Viewing angle

» Temperature Dependence
The light output changes according to the ambient temperature.
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3. SMD LEDs

@ 1608 Package (See-Through Type): TL ::1034(T22

> Features
@ Suitable for space-saving =
+ Package dimensions: 1.6 (L) x 0.8 (W) x 0.4 (H) mm %
@ Color variations
+12 LED colors: Three red, one orange, two yellow, four green, one blue and one white LEDs ¢‘
+ Green LEDs are also available in the high-brightness H Series.
Except TLWD1034 TLWD1034

@ Wide view angle ideal for indicator and backlight applications

P Radiation Patterns

»Package Dimensions Unit: mm
Horizontal direction Ta =25°C
TLkV, TL*xH1034 5 OTL%kV
| 1.6:0.1 | L 10 0 10 @TL#H
o
AL 7 “‘ 70°
80" § “ 80°
- Al
= 90° 90°
3 = b — i e 0 02 04 06 08 1.0
0.1)
1 2
R
° 1. Cathode
2. Anode
23 Tolerance: £0.05

08 3 ( ): Typical value

»Land Pattern Dimensions for Reference Only (it mm

17

0.8 0.6

» Tape and Reel Specifications

Designation Units Per Reel
T22 5000 pcs/reel
* See pages 48 and 49 for the reel and tape dimensions.

TL#D1034 o 10 0107 o » (TLEGD,

9
0 02 04 06 08 1.0

For board design considerations, refer to the relevant technical datasheet.



P Absolute Maximum Ratings (Ta = 25°C)

P Electrical and Optical Characteristics

Series Forward |Reverse| Power | Operating | Storage * Allowable Forward Current vs. Ambient Temperature
N Part Number Current (DC)| Voltage |Dissipation| Temperature | Temperature IF—T
ame IF(MA)(®) | VR(V) | Po(mW) | Topr(C) | Tsig(°C) g
(EDTLRV1034(T22 15 5 31.5 | -40to 100 | —40 to 100 @TL#V, TL#D
@TL*H
(DTLRMV1034(T22 15 B 315 |-40to 100 | —40 to 100 30
(@DTLSV1034(T22 15 5 34.5 | -40to 100 | —40 to 100 g =
= \U
_ (EDTLOV1034(T22 15 5 34.5 | -40to 100 | —40 to 100 s \
T(LI;"C\;’ ai‘}’;,e)s @DTLYV1034(T22 15 5 345 |—40t0100 | 40 to 100 g 2
@DTLPYV1034(T22 15 B 345 | -40to 100 | —40 to 100 3 i \
(GDTLGV1034(T22 15 5 34.5 | -40to 100 | —40 to 100 § 1510 \
(E@DTLFGV1034(T22 15 5 34.5 | -40 to 100 | —40 to 100 £ 1
([DTLPGV1034(T22 15 5 34.5 | 40 to 100 | —40 to 100 %
(DTLGH1034(T22 25 5 62.5 |-40to 100 | —40 to 100 3 s \
TLskH Series K \
(INGaALP) (GDTLFGH1034(T22 25 5 62.5 | —40to 100 | —40 to 100
([ @DTLPGH1034(T22 25 5 62.5 |-40to0 100 | —40 to 100 % 20 40 60 100 120
_ (EDTLEGD1034(T22 15 5 51 | -40to 100 | —40 to 100 Ambient Temperature, Ta (°C)
T"(’Ikr?eiilr)'es (EDTLBD1034(T22 15 5 51 | -4010100 | —40 to 100
(GDTLWD1034(T22 15 5 51 | -40to 100 | —40 to 100

@Ta=25C
Dominant Wavelength, Luminous Intensity Forward Voltage o
Viewing Angle
Series ot Numb col 7d(nm) Iv (med) VE (V) 26112 ()
NUTrBaEr art Number olor @IF=5mA @IF = 5 mA# @IF=5mA
Typ. Min Typ. Max Typ. Typ.
@D+ TLRV1034(T22 Red 630 4 15 50 1.8 140
@D+ TLRMV1034(T22 Red 626 4 20 50 1.8 140
@D+ TLSV1034(T22 Red 613 10 30 80 2.0 140
@i&TLOW 034(T22 Orange 605 10 38 80 2.0 140
TLkV Series @D+ TLYV1034(T22 Yellow 587 10 25 80 2.0 140
(InGaAgP) :
@D+ TLPYV1034(T22 Pure Yellow 580 10 23 80 2.0 140
(@D +*TLGV1034(T22 Green 571 4 14 50 2.0 140
@i&TLFGW 034(T22 Green 565 25 8 20 2.0 140
@ﬁTLPGW 034(T22 Pure green 561 1.6 35 12.5 2.0 140
Y. Dry-packed
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative. @Ta=25°C
Dominant Wavelength, Luminous Intensity Forward Voltage Viewi
ewing Angle
Series Ad(nm) Iv (mcd) VE (V) 26112 ()
NIuIgiToss Part Number Color @IF = 20 MA @IF = 20 mA# @IF = 20 MA
Typ. Min Typ. Max Typ. Typ.
@i&TLGm 034(T22 Green 571 40 70 200 2.1 140
TLekH Series (@D *TLFGH1034(T22 Green 565 25 40 125 2.1 140
(InGaAfP) :
@D+ TLPGH1034(T22 Pure green 561 10 20 50 2.2 140
¥: Dry-packed
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative. @Ta=25°C
a=
Dominant Wavelength, Luminous Intensity Forward Voltage Vit Anals
Series | Ad(nm) Iv (mcd) VE (V) 291/92 (o)g
N Pl NUGRLE Color @IF=5mA @IF = 5 mA# @IF=5mA
Typ. Min Typ. Max Typ. Typ.
@D+ TLEGD1034(T22 Green 528 32 70 160 2.9 150/150
TLkD Series
(InGaN) @ﬁTLBD1034(T22 Blue 470 8 20 40 2.9 150/150
@ﬂrTLWN 034(T22 White #0.31/0.3 40 100 200 2.9 130/150

Y. Dry-packed

& : CIE1931 (typical chromaticity coordinate)
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

@ 1608 Package (ESC Type): TL:xH1032(T14, F), TL:H1032(T15, F)

> Features
@ Package dimensions: 1.6 (L) x 0.8 (W) x 0.45 (H) mm (including lead length)
@ Suitable as general-brightness LED replacements to increase brightness or reduce 4
power consumption. - F.9
-~

@ |deal for backlight applications in slim products and automotive interior applications.

»Land Pattern Dimensions for Reference Only .

0.1 » Tape and Reel Specifications

Units Per Reel

» Package Dimensions Unit: mm
2 | _ 1
L RiNas
NN VN
[ 4\ ¢ L o
|
T RERN L
M

—en

CERICH Designation
Cathode is closer to LED chip.

T14 4000 pcs/reel
1. Cathode
2. Anode
Tolerance: +0.05 T15 8000 pcs/reel

():Typical value * See pages 48 and 49 for the reel and tape dimensions.

P Radiation Patterns

Vertical direction Horizontal direction .
Ta=25°C

Ta=25C

For board design considerations, refer to the relevant technical datasheet.
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P Absolute Maximum Ratings (Ta = 25°C)

S Forward | Reverse| Power Operating Storage * Allowable Forward Current vs. Ambient Temperature
Nt Part Number Current (DC)| Voltage |Dissipation| Temperature | Temperature IF—T,
IF(MA)(*) | VR(V) | Po(mW) | Topr('C) | Tstg(°C) a
TLRH1032(T14,F)/(T15,F) 25 4 60 | -40to 100 | —40 to 100 30
TLRMH1032(T14,F)/(T15,F) 25 4 60 | -40to 100 | —40 to 100 )
| TLSH1032(T14,F)/(T15,F) 25 4 60 | —4010 100 | —40 to 100 £ 2 \
T(';:gai‘zr;,e)s TLOH1032(T14,F)/(T15,F) 25 4 60 | —40to 100 | —40 to 100 S 2 \
=3
TLYH1032(T14,F)/(T15,F) 25 4 60 | -40to 100 | —40 to 100 °
TLGH1032(T14,F)/(T15,F) 25 4 | 625 [-4010100|-401t0 100 g
TLFGH1032(T14,F)/(T15,F) 25 4 62.5 | —40to 100 | —40 to 100 53 10
2
E, 5
2
0

0 20 40 60 80 100 120
Ambient Temperature, Ta (°C)

P Electrical and Optical Characteristics

@Ta=25C
Dominant Wavelength, Luminous Intensi Forward Voltage S
SIS Part Number Color rd(nm) i Iv (med) ’ At Ve i Vle\zAgglgz?r;gle
Number @IF =5 mA @IF =5 mA Iv bins # @IF =5 mA
Typ. Min Typ. | Max Typ. Typ.
*TLRH1032(T14, F)/(T15, F) Red 630 25 56 125 NA/PA/QA 2.0 135 to 140
**TLRMH1032(T14, F)/(T15, F) Red 626 40 85 200 PA/QA/RA 2.0 135 to 140
. *TLSH1032(T14, F)/(T15, F) Red 613 63 160 320 QA/RA/SA 2.0 135 to 140
T(']:gai%'“;s #%TLOH1032(T14, F)/(T15,F) | Orange 605 100 | 200 | 500 | RA/SA/TA 2.0 135 to 140
*TLYH1032(T14, F)/(T15, F) Yellow 587 40 100 200 PA/QA/RA 2.0 135 to 140
+TLGH1032(T14, F)/(T15, F) Green 571 25 60 125 | NA/PA/QA 2.1 135 to 140
*TLFGH1032(T14, F)/(T15, F) Green 565 10 25 50 LA/MA/NA 2.2 135 to 140
Y: Dry-packed

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

€ 1608 Package (Surface-Mount Type): TL::1008A(T04), TL:<:x1008A(T05)

> Features
@ Package dimensions: 1.6 (L) x 0.8 (W) x 0.6 (H) mm
@ Suitable as general-brightness LED replacements to increase brightness or reduce .
power consumption. ‘},

@ Available in TO4 tape (4-mm pitch) and TO5 tape (2-mm pitch).
Improves the board assembly efficiency.
@ Low-profile package (t = 0.6 mm): Suitable for use as backlighting in thin equipment.

»Land Pattern Dimensions for Reference Only .. ..

» Package Dimensions Unit: mm
1 2
Polarity O—N—O , 08 , 07 | 08
LED chip (0.2) | ‘
R B 2 i g
| |
1.6
11
(1.0) . .
‘ P Tape and Reel Specifications
©
" T | NI B Designation Units Per Reel
o
#A TO4 4000 pes/reel
TO5 8000 pcs/reel
1- / ‘ E— 2 * See pages 48 and 49 for the reel and tape dimensions.
/ 1. Cathode
2. Anode
Cathode index Tolerance: 0.1
( ): Typical value
» Radiation Patterns
Horizontal direction Taz 25°C Vertical direction Ta=25°C

%

For board design considerations, refer to the relevant technical datasheet.




P Absolute Maximum Ratings (Ta = 25°C)

Series Forward |Reverse ‘Pc?we_r Operating Storage * Allowable Forward Current vs. Ambient Temperature
T Part Number Current (DC)| Voltage |Dissipation Temperoature Temperoature IF—Ta
I (mA)(*) VR(V) | Po(mW) | Topr('C) Tstg ('C)
TLRE1008A(T04)/(T05) 25 4 60 —40to0 85 | —40 to 100 40
TLSE1008A(T04)/(T05) 25 4 60 —40t0 85 | —40 to 100 §
TLOE1008A(T04)/(T05) 25 4 60 —40to 85 | —40 to 100 E 20
TLE Series | TLYE1008A(T04)/(T05) 25 4 60 —40t0 85 | —40 to 100 g
(InGaALP) | TLPYE1008A(T04)/(T05) 25 4 60 —401t0 85 | —40 to 100 5 N
TLGE1008A(T04)/(T05) 25 4 60 | —40t085 | 40 to 100 § 20 L
TLFGE1008A(T04)/(T05) 25 4 60 —40t0 85 | —40 to 100 s N
TLPGE1008A(T04)/(T05) 25 4 60 —40to 85 | —40 to 100 % 10
TLSU1008A(T04)/(T05) 25 4 60 —40to 85 | —40 to 100 3 ™
TLOU1008A(T04)/(T05) 25 4 625 | —40t085 | —40to 100 0
0 20 40 60 80 100
TL:kU Series | TLAU1008A(T04)/(T05) 25 4 62.5 | —40t085 | —40to 100 Ambient Temperature, Ta (°C)
(InGaALP) | TLYU1008A(T04)/(T05) 25 4 625 | -40t085 |-40to 100
TLGU1008A(T04)/(T05) 25 4 625 | —40t085 | —40to 100
TLPGU1008A(T04)/(T05) 25 4 62.5 | —40t085 | —40 to 100
»Electrical and Optical Characteristics @Ta=25°C
Seris Typical Emis(i:g.'r; Wavelength Lumirll\(/)L(J; (I:rglt)ensity Al Forwa\n/r;i(\\//;ﬂtage Viewing Aon gle
Name FEmEer ce @IF =20 mA @IF =20 MA wbins# | @IF=20mA 20120
rp ad Min Typ. Typ. Typ.
#TLRE1008A(T04)/(T05) Red 644 630 27.2 70 L/IM/N/P 1.9 130 to 135
~TLSE1008A(T04)/(T05) Red 623 613 47.6 135 MIN/PIQ 1.9 130 to 135
%TLOE1008A(T04)/(T05) Orange 612 605 47.6 150 MIN/PIQ 2.0 130 to 135
TLE Series | % TLYE1008A(T04)/(T05) Yellow 590 587 27.2 105 L/M/N/P 2.0 130 to 135
(InGaA4P) | TLPYE1008A(T04)/(T05) Pure Yellow 583 580 27.2 100 L/M/N/P 2.0 130 to 135
~TLGE1008A(T04)/(T05) Green 574 571 27.2 70 L/MIN/P 2.0 130 to 135
*TLFGE1008A(T04)/(T05) Green 568 565 15.3 40 KIL/MIN 2.0 130 to 135
+TLPGE1008A(T04)/(T05) | Pure green 562 558 4.76 18 HIJ/KIL 2.1 130 to 135
~TLSU1008A(T04)/(TO5) Red 636 623 27.2 60 L/IM/N/P 2.0 100 to 110
#TLOU1008A(T04)/(T05) Orange 612 605 27.2 78 L/M/N/P 2.1 100 to 110
TL:U Series | % TLAU1008A(T04)/(T05) Amber 596 592 8.5 30 JIKILIM 2.1 100 to 110
(InGaA£P) | 3~ TLYU1008A(T04)/(T05) Yellow 590 587 8.5 30 JIKILIM 2.1 100 to 110
#TLGU1008A(T04)/(T05) Green 574 571 8.5 30 JIKILIM 2.1 100 to 110
#TLPGU1008A(T04)/(T05) | Pure green 562 558 1.53 6 FIGIHIJ 2.1 100 to 110

¥: Dry-packed
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

O 2125 Package: TL::x1002A(T02)

» Features
@ Package dimensions: 2.0 (L) x 1.25 (W) x 1.1 (H) mm -
@ High-brightness LEDs il )
@ Suitable as general-brightness LED replacements to increase brightness or reduce 1'
power consumption.
@ Low-profile package (t = 1.1 mm): Suitable for use as backlighting in thin equipment.
» Package Dimensions Unit: mm »Land Pattern Dimensions for Reference Only . m
1 2
Polarity o—(€—0 L l2 10 | 12
LED chip (0.25) | | \ |
Cathode index ’
| 8
o)
i ; |
| i |
2.0
I
1.4
1.28 . .
|28 | »Tape and Reel Specifications
IE j — 3 Designation Units Per Reel
S I
. 04402 TO2 3000 pcs/reel
* See pages 48 and 49 for the reel and tape dimensions.
1. Cathode
1 2 2. Anode
Tolerance: #0.1
( ): Typical value

P Radiation Patterns

Vertical direction Ta = 25°C
@ TL3kE

c . TL*U
100 0 107 5 @

N

W

For board design considerations, refer to the relevant technical datasheet.



P Absolute Maximum Ratings (Ta = 25°C)

Series Forward |Reverse ‘que_r Operating Storage * Allowable Forward Current vs. Ambient Temperature
e Part Number Current (DC)| Voltage |Dissipation Temperoature Temperoature IF—Ta
I (mA)(*) VR(V) | Po(mW) | Topr('C) Tstg ('C)
TLRE1002A(T02) 25 4 60 —40to 85 | —40 to 100 40
TLSE1002A(T02) 25 4 60 —40t0 85 | —40 to 100 z
TLOE1002A(T02) 25 4 60 —40t0 85 | —40 to 100 g .
TL:%E Series | TLYE1002A(T02) 25 4 60 —40t0 85 | —40 to 100 g
(InGaALP) | TLPYE1002A(T02) 25 4 60 —40t0 85 | —40 to 100 3 N
TLGE1002A(T02) 25 4 60 | —40t085 | —40 to 100 § 20 \
TLFGE1002A(T02) 25 4 60 —40 to 85 | —40 to 100 2 N
TLPGE1002A(T02) 25 4 60 —40 to 85 | —40 to 100 % 10
TLRU1002A(T02) 25 4 60 —40to 85 | —40 to 100 E ™
TLSU1002A(T02) 25 4 60 —40 to 85 | —40 to 100 = 0
0 20 40 60 80 100
LS Series TLOU1002A(T02) 25 4 625 | —40t085 |40 to 100 Ambient Temperature, Ta (°C)
(INGaAZP) TLAU1002A(T02) 25 4 62.5 —40 to 85 | —40 to 100
TLYU1002A(T02) 25 4 62.5 —40 to 85 | —40 to 100
TLGU1002A(T02) 25 4 62.5 —40to 85 | —40 to 100
TLPGU1002A(T02) 25 4 62.5 —40 to 85 | —40 to 100
P Electrical and Optical Characteristics @Ta=25°C
corios Typical Emis(sljtr)nr; Wavelength Lumir:\c/)l(J;I (I:rzjt)ensity railat Fomii/r:i(\\it))ltage Viewing Angle
Name Pty sl @IF = 20 mA @IF = 20 mA Neoes | @lF=20mA 2l
Ap ad Min Typ. Typ. Typ.
*TLRE1002A(T02) Red 644 630 27.2 70 L/M/N/P 1.9 130 to 140
% TLSE1002A(T02) Red 623 613 47.6 140 MIN/P/G 1.9 130 to 140
% TLOE1002A(T02) Orange 612 605 47.6 180 MIN/PIG 2.0 130 to 140
TLE Series | *TLYE1002A(T02) Yellow 590 587 27.2 105 L/M/N/P 2.0 130 to 140
(InGaALP) | % TLPYE1002A(T02) Pure Yellow 583 580 27.2 70 L/IM/N/P 2.0 130 to 140
% TLGE1002A(T02) Green 574 571 27.2 70 L/MIN/P 2.0 130 to 140
% TLFGE1002A(T02) Green 568 565 8.5 25 J/IK/ILIM 2.0 130 to 140
*TLPGE1002A(T02) Pure green 562 558 4.76 18 H/J/K/L 21 130 to 140
¥ TLRU1002A(T02) Red 644 630 4.76 45 H/J/IK/L 2.0 120 to 130
% TLSU1002A(T02) Red 636 623 27.2 60 L/MIN/P 2.0 120 to 130
) % TLOU1002A(T02) Orange 612 605 27.2 78 L/MIN/P 2.1 120 to 130
T(';fgaiZ’F'f;S #TLAU1002A(T02) Amber 596 592 8.5 30 JIKILIM 2.1 120 to 130
*TLYU1002A(T02) Yellow 590 587 8.5 30 JIK/ILIM 2.1 120 to 130
¥ TLGU1002A(T02) Green 574 571 8.5 30 J/IK/ILIM 2.1 120 to 130
*TLPGU1002A(T02) Pure green 562 558 1.53 6 FIGIHIJ 2.1 120 to 130

¥: Dry-packed

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

© Mini PLCC Package: TL:xM1060(T18), TL:<F1060(T18), TL:xD1060(T18)

> Features
@ Package dimensions: 2.2 (L) x 1.4 (W) x 1.3 (H) mm
@ The heat-resistant casing provides support for an extended operating temperature range.

» Operating temperature: Topr = —40 to 100°C y
»Package Dimensions unit mm P Land Pattern Dimensions for Reference Only ...
@2) L 08 12 L 08
2 | |
1 2 ‘
i i _ | o
th j o| < | -
- of < ‘

Cathode index

N
(=}
g P Tape and Reel Specifications
62
A \ ! / Designation Units Per Reel
1. Anode
0.5
- %g,f;?;?]‘;‘;?iolz T18 3000 pcs/reel

( ): Typical value
* See pages 48 and 49 for the reel and tape dimensions.

P Radiation Pattern

TL**F1060,TL*D 1060 Ta=25°C TL:xM1060 Ta=25C

Wy %57
90° 3 NW%/{QA/‘“
0 02 04 06 08 1.0 0O 02 04 06 08 10

For board design considerations, refer to the relevant technical datasheet.
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P Absolute Maximum Ratings (Ta = 25°C)

Series Forward |Reverse . que_r Operating Storage
NETG Part Number Current (DC)| Voltage |Dissipation| Temperature Temperoature
IF(MA)*) | VR(V) | Po(mW) | Topr(°C) Tstg (C)
@ **TLRM1060(T18) 50 4 125 —40 to 100 | —40 to 100
) @ *TLRMM1060(T18) 50 4 125 —40 to 100 | —40 to 100
T(Llfg' ai‘ZrF'gS (@D +TLSM1060(T18) 50 4 125 | -40to 100 | 40 to 100
(@D +~TLOM1060(T18) 50 4 125 | -40to 100 | —40 to 100
@ % TLYM1060(T18) 50 4 125 —40 to 100 | —40 to 100
TLRF1060(T18) 30 15 75 —40 to 100 | —40 to 100
TLSF1060(T18) 30 15 75 —40 to 100 | —40 to 100
TLOF1060(T18) 30 15 75 | -40to 100 | —40 to 100
TLF Series TLYF1060(T18) 30 15 75 | —401t0 100 | —40 to 100
(InGaA£P) TLPYF1060(T18) 30 15 75 —40 to 100 | —40 to 100
TLGF1060(T18) 30 15 75 —40 to 100 | —40 to 100
TLFGF1060(T18) 30 15 75 —40 to 100 | —40 to 100
TLPGF1060(T18) 30 15 75 —40 to 100 | —40 to 100
TLEGD1060(T18) 30 4 120 —40 to 100 | —40 to 100
TLD Series TLBD1060(T18) 30 4 120 | -40to 100 | —40 to 100
(InGaN) TLCBD1060(T18) 20 4 76 —40 to 100 | —40 to 100
TLWD1060(T18) 20 4 76 —40 to 100 | —40 to 100

P Electrical and Optical Characteristics

* Allowable Forward Current vs. Ambient Temperature

60

o
o

N
o

w
o

n
o

=
o

Allowable Forward Current, IF (mA)

o

IF -Ta
HTLBD
@TLEGD
TL:<F
@TLCBD
@ TLWD
@TL#M
‘\@ )
N
SN
DN
N
20 40 60 80 100 120

Ambient Temperature, Ta (°C)

For board design considerations, refer to the relevant technical datasheet.

@Ta=25C
Typical Emission Wavelength Luminous Intensity Forward Voltage Viewing Angle
zeries Part Number Color @IF ng)o mA @II: Sg((:)d%A Avai!able @|FV: %)mA 2012 0)
ame Iv bins #
Ap Ad Min Typ. Max Typ. Typ.
@ **TLRM1060(T18) Red 644 630 160 350 800 SAITAIUA 2.1 120
) @ **TLRMM1060(T18) Red 636 626 160 450 800 SAITA/UA 21 120
beg' ai‘zgis (@D ~TLSM1060(T18) Red 623 613 | 250 | 650 | 1250 | TA/UANVA 2.1 120
@ *TLOM1060(T18) Orange 612 605 250 650 1250 TA/UA/VA 2.2 120
@ »*TLYM1060(T18) Yellow 592 590 250 600 1250 TA/UA/VA 2.2 120
**TLRF1060(T18) Red 644 630 40 100 320 | PA/QA/RAISA 2.0 100
**TLSF1060(T18) Red 623 613 100 200 500 RA/SAITA 2.0 100
s+ TLOF1060(T18) Orange 612 605 100 220 500 RA/SAITA 2.0 100
TL%F Series #TLYF1060(T18) Yellow 590 587 63 180 320 | QA/RA/SA 2.1 100
(InGaA£P) *TLPYF1060(T18) Pure yellow | 583 580 40 100 320 |PA/QA/RA/SA 21 100
*wTLGF1060(T18) Green 574 571 40 80 320 | PA/IQA/RAISA 2.1 100
*TLFGF1060(T18) Green 568 565 25 50 125 NA/PA/QA 2.1 100
#TLPGF1060(T18) Pure green 562 558 10 20 50 LA/MA/INA 2.1 100
*TLEGD1060(T18) Green 518 528 63 150 320 QA/RA/SA 8.3 110
TLsD Series #TLBD1060(T18) Blue 468 470 25 60 125 NA/PA/QA 3.3 110
(InGaN) #TLCBD1060(T18) Ice blue - 40.2/0.3* | 40* 90* | 200* | PA/QA/RA 3.0 110
»TLWD1060(T18) White - 40.31/0.30%| 40* 90* 200* PA/QA/RA 3.0* 110
¥: Dry-packed
*1IF=10mA
& : CIE1931 (typical chromaticity coordinate)
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.
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3. SMD LEDs

@® PLCC Packages: TL::1108(T11), TL%::1109(T11), TL3:x1100(T11)

»InGaA4P Series

> Features
@ Package dimensions: 3.5 (L) x 2.8 (W) x 1.9 (H) mm (TL=&k1100%¢ Series)
3.5(L) x 2.9 (W) x 1.9 (H) mm (TL**M 1108 Series)

@ The heat-resistant casing provides support for extended operating temperature ranges. /
« Operating temperature: Topr = —40 to 100°C TL:kM Series, TL::K Series, TL:#H Series (green LEDs), o
TLkE Series TL#%%11003%¢ TL%M1108

« Operating temperature: Topr = —40 to 110°C TL:xH Series (except green LEDS)

»Package Dimensions Unit: mm »Land Pattern Dimensions for Reference Only .. rym
TL=kk1100% Series . ) TL*:k1100% Series
Polarity o—N—o , 165 | 115 | 165
92.4 gg LED chip | ’ ‘ |
N | | o
SN — | :
' \ Cathode index ’
= : o TL:M 1108 Series
i o b -
= = v Lo i 15 11
0.8 I I | |
| -
o
’J_‘ | I_\-I 1. Anode _v
1 - - 2 2. Cathode ‘ 4
u U Tolerance: +0.2 ) E T S| o
i ( ): Typical value ‘ —
©
o
TLM1108 Series Cathode mark |
3.2
st
E[ & » Tape and Reel Specifications
~
st |
Anode index Designation Units Per Reel
©
' oi: [ Ti1 2000 pcs/reel
—~ N o
ﬁ \;,l L‘ - * See pages 48 and 49 for the reel and tape dimensions.
} @3.5) -—28
(1.4)
1. Anode
2. Cathode
1 I::] 4 3. Cathode
L 4. Cathode
> 3 Tolerance: +0.2
( ): Typical value

P Radiation Pattern

RPN
";:QI"“ ‘ 80"
) 2tanl

0 02 04 06 08 10

For board design considerations, refer to the relevant technical datasheet.
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P Absolute Maximum Ratings (Ta = 25°C)

Seri Forward |Reverse| Power Operating Storage * Allowable Forward Current vs. Ambient Temperature
Nznr:es Part Number Current (DC)| Voltage |Dissipation| Temperature | Temperature If =Ta
Ir(MA)*) | VR(V) | Pp(mw) Topr (°C) Tstg ("C)
«ED TLRM1108(T11) 70 4 203 —40to 100 | —40 to 100 (DTL%Hecepgeenteos) @TLHK
TL%M Series | (G TLRMM1108(T11) 70 4 203 | —40t0 100 | —40to 100 @TL*E ®TLxM1108
(InGaAfP) |GED TLSM1108(T11) 70 4 203 | —40t0 100 | —40to 100 . GTLAHgeen 1209
PLCC-4 |(ED TLOM1108(T11) 70 4 203 | —40t0 100 | —40to 100 =
ED TLYM1108(T11) 70 4 203 | —40t0100 | —40to 100 £ 5
TLRK1100C(T11) 30 4 75 —40t0 100 | —40 to 100 £ 60
TL:K Series TLRMK1100C(T11) 30 4 75 —401t0 100 | —40 to 100 s ® \ \e
(InGaA¢P) TLSK1100C(T11) 30 4 75 —40t0 100 | —40 to 100 3 -
PLCC-2 TLOK1100C(T11) 30 4 75 —40t0 100 | —40 to 100 T 40 © N
TLYK1100C(T11) 30 4 75 | —4010100 | —40 to 100 g @ \\
(ED TLRH1100D(T11) 70 4 161 | —40t0110 | —40to 110 £ \\\
«ED TLRMH1100D(T11) 70 4 161 | —40t0110 | —40to0 110 % 20
o e «ED TLSH1100D(T11) 70 4 161 —401t0 110 | —40to 110 E \
(InGaAZP) (D TLOH1100D(T11) 70 4 161 | —-40t0110 | —40to 110 <,
pLcC.2  CED TLYH1100D(T11) 70 4 161 —401t0 110 | —40to 110 0 20 40 60 80 100 120
TLGH1100B(T11) 40 4 100 | —40t0100 | —40to 100 Ambient Temperature, Ta (‘C)
TLFGH1100B(T11) 40 4 100 | —40t0 100 | —40to 100
TLPGH1100B(T11) 40 4 100 | 4010100 | —40 to 100
«ED TLRE1100D(T11) 50 4 120 —401t0 100 | —40 to 100
(ED TLSE1100D(T11) 50 4 120 | —-40t0100 | —40to 100
TL:E Series |CED TLOE1100D(T11) 50 4 120 | —40t0100 | —40to 100
(InGaA¢P) |CED TLYE1100D(T11) 50 4 120 | —40t0 100 | —40 to 100
PLCC-2 |«ED TLGE1100D(T11) 50 4 120 —40t0 100 | —40 to 100
ED TLFGE1100D(T11) 50 4 120 —40t0 100 | —40 to 100
ED TLPGE1100D(T11) 50 4 120 —401t0 100 | —40 to 100
P Electrical and Optical Characteristics = oee
@Ta=25C
Typical Emission Wavelength Luminous Intensity Forward Viewing | Forward
Series nm Iv (med Available Voltage Angle | Current
NEmE Part Number Color @l ¢ 20) mA @IF £ 20 2nA e VE (\9) 26112 O oo
p ad Min Typ. Max Typ. Typ. Iy
ED #TLRM1108(T11) Red 644 630 630 | 1300 | 3200 | VA/WA/XA 25 120 50
TL%M Series | (G0 *TLRMM1108(T11) Red 636 626 630 | 1600 | 3200 | VA/WA/XA 25 120 50
(InGaA4P) | (ED +TLSM1108(T11) Red 623 613 1000 | 2400 | 5000 | WA/XAIYA 25 120 50
PLCC-4 | (@D +TLOM1108(T11) Orange 612 605 1000 | 2500 | 5000 | WAJXAIYA 255 120 50
@D +TLYM1108(T11) Yellow 592 590 1000 | 2200 | 5000 | WA/XAIYA 255 120 50
#TLRK1100C(T11) Red 644 630 100 300 500 RA/SA/TA 2.1 120 20
TL:K Series #TLRMK1100C(T11) Red 636 626 160 400 800 SA/TA/UA 2.1 120 20
(InGaA¢P) #TLSK1100C(T11) Red 623 613 250 500 | 1250 | TA/UAIVA 2.1 120 20
PLCC-2 #TLOK1100C(T11) Orange 612 605 250 500 | 1250 | TA/UAIVA 2.1 120 20
#TLYK1100C(T11) Yellow 592 590 160 400 800 SAITA/UA 2.2 120 20
ED #TLRH1100D(T11) Red 644 630 63 150 320 | QA/RAISA 2.05 120 20
ED *TLRMH1100D(T11) Red 636 626 63 150 500 | QA/RA/SAITA 2.05 120 20
] S ED #~TLSH1100D(T11) Red 623 613 160 260 800 SA/TA/UA 2.1 120 20
(INGaAZP) ED TLOH1100D(T11) Orange 612 605 160 270 800 SA/TA/UA 2.1 120 20
pLCC-2 | @ED TLYH1100D(T11) Yellow 590 587 100 220 500 RA/SA/TA 2.1 120 20
% TLGH1100B(T11) Green 574 571 63 150 320 | QA/RAISA 2.1 120 20
% TLFGH1100B(T11) Green 568 565 40 70 200 PA/QA/RA 2.1 120 20
#TLPGH1100B(T11) | Pure green 562 558 16 35 80 MA/NA/PA 2.15 120 20
ED *TLRE1100D(T11) Red 644 630 40 120 320 |PA/QA/RA/SA 2.05 120 20
ED 5-TLSE1100D(T11) Red 623 613 63 210 500 | QA/RA/SAITA 2.05 120 20
TL*E Series | @G0 »TLOE1100D(T11) Orange 612 605 63 210 500 | QA/RA/SA/TA 2.05 120 20
(InGaAZP) | (ED »TLYE1100D(T11) Yellow 590 587 63 180 500 | QA/RA/SAITA 2.1 120 20
PLCC-2 | @D *TLGE1100D(T11) Green 574 571 40 100 320 |PA/QA/RA/SA 2.1 120 20
@ED *TLFGE1100D(T11) Green 568 565 25 45 125 NA/PA/QA 2.1 120 20
ED +TLPGE1100D(T11) | Pure green 562 558 10 25 50 LA/MA/NA 2.1 120 20

Y. Dry-packed

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

»InGaN and GaN Series

> Features
@ Package dimensions: 3.5 (L) x 2.8 (W) x 1.9 (H) mm (TL3kD Series/TLBA1100B) ; ' ?
3.5 (L) x 2.9 (W) x 1.9 (H) mm _/ 5 ’ o
(TL=kF1100C Series/TL:xF1108 Series/TLkF1109 Series) - v
. ) . i TLBA1100B/TL:*D1100B TL*F1100C
@ The heat-resistant casing provides support for an extended operating temperature range.
« Operating temperature: Topr = —40 to 100°C
TL:F1108/TL:F1109
»Package Dimensions Unit: mm
TL*kD1100B Series/TLBA1100B TLkF1100C Series TL*kF 1108 Series/TLF 1109 Series
3.5 ) 3.2 3.2
924 32 LED chip Cathode index I

[
\_|

<L } _

Cathode index

& &
oo

\ Cathode index )
o

o \%LLE : h:m:ﬂ;b ]
mg’l’L‘ 90 L H—'—U .08 u%@@

L .08 @5)
(

—r—T

L
| 22 |
I 29 |
0.7
-
Ve
\
29

(o2}
| :
]
1.4) (1.4)
] .
1. Anode m ! ’_\-I 1. Anode ’_L 1. Cathode 1 |:|% 4
2. Cathode 1 - -2 2. Cathode 2 1 2. Anode . B
Tolerance: £0.2 U U Tolerance: £0.2 L, 3. Anode 2 i 3
( ): Typical value ( ): Typical value 4. Anode ‘
T

Tolerance: +0.2
(' ): Typical value

P Radiation Pattern P Land Pattern Dimensions for Reference Only ynit: mm
Ta = 25°C TL=k1100 Series
T | 165 | 115 | 165
-TLBA \ [ \ |
20 100 10 o .(I-:r>|<-:{e':)tTLEGFIBF11000) ‘
& B IS N 5
50 ~ N
oSS |
10 TS ARSI A A
ARSI | .
7 RSP S A P TL#%1108 Series/TL#%1109 S
;(:Z ....éﬁsg\\l\\‘\!%aé““ Z(:Y ,enel.sl L B erllesl'l K
0 02 04 06 08 10 ! ! ‘ ! '
Ta=25C ‘ i
- TLEGF1100C T . g 2
- TLBF1100C ‘ Yy
i
P Tape and Reel Specifications
2 \\\“’,,,/",O‘ “ I Designation Units Per Reel
NN A
0 02 04 06 08 10 T11 2000 pes/reel
p

* See pages 48 and 49 for the reel and tape dimensions.

For board design considerations, refer to the relevant technical datasheet.
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» Absolute Maximum Ratings (Ta = 25°C)

S Forward |Reverse| Power | Operating Storage
NETis Part Number Current (DC) | Voltage |Dissipation| Temperature | Temperature
IF (MA)(*) | VR(V) | Po(MW) | Topr ("C) Tstg (C)
TL(*FGSer)ies TLEGF1100C(T11 30 4 114 | -40to 100 | —40 to 100
InGaN
PLCC-2 TLBF1100C(T11 30 4 114 | -40to 100 | —40 to 100
TLEGD1100B(T11 30 4 120 |-40to 100 |—40 to 100
TLD Series
(InGaN) TLBD1100B(T11 30 4 120 |-40to 100 |—40 to 100
PLCC-2
TLCBD1100B(T11) 30 4 120 | -40 to 100 |—40 to 100
TL#kA Series
(GaN) TLBA1100B(T11) 30 4 126  |—40to 100 |—40 to 100
PLCC-2
TLW:kF Series
(InGaN) TLWF1100C(T11, etc. 30 4 114 | -40to 100 |40 to 100
PLCC-2
TLWD Series
(InGaN) TLWD1100B(T11 30 4 120 |-40 to 100 |40 to 100
PLCC-2
TLW:kF Series | (ED TLEGF1108(T11 50 4 200 | -40to 100 |—40 to 100
(InGaN)
PLCC-4 (NEW) TLBF1108(T11 50 4 200 |-40to 100 |—40 to 100
TLW:F Series | (@D TLWF1108(T11, etc. 50 4 200 | -40to 100 |—40 to 100
(InGaN)
PLCC-4 @ED TLWF1109(T11, etc. 50 - 200 | -40to 100 |40 to 100

o]
o

IF-Ta

* Allowable Forward Current vs. Ambient Temperature

(DTLBA

@TL*D/TL::F1100C
(®TL:xF1108/TL:F1109

[}
o

N

NI\

N
o

@\\

N

Allowable Forward Current, Ir(mA)
»
o

o

N

AN

0 20 40 60 80
Ambient Temperature, Ta ("C)

100 120

»Electrical and Optical Characteristics @Ta=25°C
Typical Emission Wavelength Luminous Intensity Forward Voltage Vit Al
Series (nm) Iv (mcd) Available VF 919
Name s Cell @IF =20 mA @IF =20 mA Iv bins # @r=20ma | 20120
Ap ad Min Typ. Max Typ. Typ.
TLakFGS?\Ir)ies #TLEGF1100C(T11 | Green 518 528 400 700 | 1250 | UA1/UA2/VALNA2 3.2 120
nGal
PLCC-2 #TLBF1100C(T11 Blue 468 470 200 300 500 SA2/TALITA2 3.2 120
eries Pie Green :
TL(>IX<FGS R (@D +TLEGF1108(T11 518* 528* 1000* | 2000* | 3200* |WAL/WA2/XAL/XA2 3.5% 120
nGal
PLCC-4 @D +TLBF1108(T11 Blue 468* 470% 400* | 560* | 1250* | UAL/UA2/VALVA2 3.5+ 120
#TLEGD1100B(T11 | Green 518 528 100 200 500 RA/SAITA Sk 120
TL=D Series #TLBD1100B(T11 Blue 468 470 40 70 200 PA/QA/RA 3.3 120
(InGaN)
nGal
PLCC-2
NA2/PA1/PA2
#TLCBD1100B(T11 | Ice bl Cx=0.2/Cy=0.3* | 32% | 9O* | 160** 3.0%* 120
( ceblue | Cx / QAL/QA2/RAL
TLskA Series
(GaN) ~TLBA1100B(T11) Blue 428 465% 4% i 20% JA/KA/LA 3.7+ 120
PLCC-2
Y. Dry-packed
* 1 lF =40 mA, ** :lF = 10 mA
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative. @Ta=25°C
Typical Chromaticity Coordinates Luminous Intensity Forward Voltage| \ /i .,
. Color . Viewing Angle
Series h Cx, Cy Iv (mcd) Available VF (V) o
Name Part Number (;)ﬁgga?l?:g; @IF = 20 mA @IF = 20 MA i i 2 @IF = 20 mA 20172 ()
Cx Cy Min Typ. Max Typ. Typ.
T S #TLWF1100C(T11 | White (6500K)|  0.31 0.30 1000 | 1600 | 2500 | WAIL/WA2/XAL 3.2 120
(InGaN) ATLWNF1100C(T11 | White (5000K)|  0.345 0.35 1000 | 1600 | 2000 WA1/WA2 3.2 120
PLCC2 #TLWLF1100C(T11 | White (3000K)|  0.44 0.40 800 | 1160 | 1600 VA2IWAL 3.2 120
@D ~TLWF1108(T11 White (6500 K) | 0.31** 0.30* | 2000** | 3200** | 5000** |  XA2/YAL/YA2 3.5 120
(@D ~TLWNF1108(T11 |White (5000K)| 0.345** | 0.35* | 2000** | 3200** | 5000** |  XA2/YA1/YA2 3.5% 120
TLV\{*E S,\?ries (@D +TLWLF1108(T11 | White (3000K)| 0.44* 0.40** | 1600** | 2500** | 5000** | XA1/XA2/YAL/[YA2 3.5% 120
nGal
éLcc-z @D +TLWF1109(T11* | White (6500K)| 0.31* 0.30* | 2000** | 3200** | 5000** |  XA2/YAL/YA2 3.5% 120
(@D ~TLWNF1109(T11* |White (5000K)| 0.345** | 0.35* | 2000** | 3200** | 5000** |  XA2/YA1/YA2 3,54 120
(@D ~TLWLF1109(T11* |White (3000K)| 0.44* 0.40* | 1600* | 2500** | 5000** | XA1/XA2/YA1/YA2 3.5% 120
TL‘(’l"nDegﬁlr)ies #TLWD1100B(T11 | White 0.32 0.31 63 | 180 | 320 QA/RA/SA 3.3 120

: Dry-packed

* : With Zener diode

**1F = 40 mA

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

@ PLCC Packages: TL::H1106(T11)

> Features
@ Package dimensions: 3.5 (L) x 2.8 (W) x 1.9 (H) mm

@ High-current drive @
@ The heat-resistant casing provides support for an extended operating temperature range. -, g
« Operating temperature: Topr = —40 to 100°C V

P Package Dimensions Unit: mm P Land Pattern Dimensions for Reference Only ynit: mm
10 > O 2 I 1.65 | 1.15 | 1.65 |
3.2 LED chip ‘ n
| } —
XY 1 : - =
' ~
S | ~
i |
- ‘ \_Cathode index
o

P Tape and Reel Specifications

F- i? qlf o Designation Units Per Reel
o
i e 0.8 T11 2000 pcs/reel
(3.5) ~
* See pages 48 and 49 for the reel and tape dimensions.
(1.4)
al
1— 1711 —2 1. Anode
2. Cathode
: Tolerance: +0.2
I

( ): Typical value

» Radiation Pattern

Ta=25C

0 02 04 06 08 1.0

For board design considerations, refer to the relevant technical datasheet.
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P Absolute Maximum Ratings (Ta = 25°C)

Sy Forward | Reverse | Power Operating Storage * Allowable Forward Current vs. Ambient Temperature
Nt Part Number Current (DC)| Voltage |Dissipation| Temperature | Temperature IE-T
IE(MA)*®) | VR(V) | Po(mW) | Topr(C) | Tstg(C) a
TLRH1106(T11) 70 4 175 | —40 to 100 | —40 to 100 100
TLRMH1106(T11) 70 4 175 | -40to 100 | —40 to 100 S
TL:%H Series | TLSH1106(T11) 70 4 175 | —40to 100 | —40 to 100 L 80
(INGaA%P) | TLOH1106(T11) 70 4 175 | —40 to 100 | —40 to 100 g
TLYH1106(T11) 70 4 175 | -40to 100 | 40 to 100 G %0 AN
k=l
TLGH1106(T11) 70 4 175 —40 to 100 | —40 to 100 g \\
5 40
o
T 20
H
o
<
% 20 40 60 80 100 120
Ambient Temperature, Ta (°C)
P Electrical and Optical Characteristics @Ta=25°C
. Typical Emission Wavelength Luminous Intensity . Forward Voltage Viewing Angle
Series e N Col (nm) Iv (mcd) Available VE (V) 20172 ()
NEmE art Number olor @IF = 50 mA @IF = 50 mA Iv bins # @IF = 50 mA
rp ad Min Typ. Max Typ. Typ.
*TLRH1106(T11) Red 644 630 160 380 800 SAITAIUA 2.1 120
Y TLRMH1106(T11) Red 636 626 160 380 800 SAITAIUA 2.1 120
TLs%H Series | % TLSH1106(T11) Red 623 613 250 500 | 1250 | TA/UANVA 2.2 120
(InGaALP) | «TLOH1106(T11) Orange 612 605 250 600 | 1250 | TA/UAIVA 2.2 120
Y TLYH1106(T11) Yellow 590 587 250 450 1250 TA/UA/VA 2.2 120
*TLGH1106(T11) Green 574 571 100 200 500 RA/SAITA 2.2 120

Y¢: Dry-packed

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

@ High-Flux White LED Lamps for General Lighting (See-Through Type): TL19W01-:(T32

> Features
@ Up to 120-Im/W efficiencies (1-W type LEDs)*
@ Industry's thinnest package for 1-W type white LEDs* *\ "
@ Wide viewing angle: 130 to 140° (typ.) B \ﬁf o~
@ Color variations: 6500 to 3000 K (as per the ANSI C78.377 standard) ~ -i;.__.,
@ LEDs with high color-rendering performance close to natural light are also offered. b
* As of October 2010
» Package Dimensions unitmm P Tape and Reel Specifications
i Designation Units Per Reel
e —
T32 1000 pcsf/reel
* See pages 48 and 49 for the reel and tape dimensions.
3
> Radiation Patterns Unit: mm
TL19WO1-3 Ta=25°C

n

% %D, N

0.5

105
< 80°
1 2@ 90" .. =S
LA~
1.9 0.4
1. Cathode
2. Anode TL19WO1-3¢

Tolerance: £0.1

() Typical value s W, WW, L, NH1, WH1, WWH1, LH1, NH2, LH2

P Land Pattern Dimensions for Reference Only Unit: mm

iLg 0.4

I e

3.4

For board design considerations, refer to the relevant technical datasheet.



P Absolute Maximum Ratings (Ta = 25°C)

; Forward | Forward Power | Operating Storage  |Junction *Allowable Forward Current vs. Ambient Temperature
Series Current | Current | . .~
Type Part Number Dissipation| Temperature| Temperature| Temp. IF -Ta
Name (DC) | (Pulsed) Po (W) Topr (C) Tst (C) cC)
IF (MA)* | (mA)* ? ¢ 200
TL19WO01-D(T32 350 | 400 1.33 |—40to 100|-40 to 100| 120 ~
< 350
| (@D TL19W01-N(T32 350 | 400 | 133 |-40to100|-40to100| 120 £
eﬂ:-élig?\cy @D TL19WO01-W(T32 350 | 400 | 1.33 |40 to 100|—40 to 100| 120 0
[
(@D TL19WO1-WW(T32 | 350 | 400 | 1.33 |-40to 100|-40to 100| 120 § 250
TL19WO1L (ED TL19WO01-L(T32 350 | 400 | 1.33 |-40to 100|-40 to 100| 120 T 200
Series Viedium (@D TL19WO1-NH1(T32 350 400 1.33 |-40to 100|-40to 100| 120 g 150
(InGaN) color |CED TL19WO1-WH1(T32 | 350 | 400 | 1.33 |-40to 100|—40to 100| 120 % 100
reréd%réng (@D TL19W01-WWH1(32| 350 | 400 | 1.33 |-40to 100/-40to 100| 120 g ©
(Rags) (@D TL19WO1-LH1(T32 | 350 | 400 | 1.33 |-40to 100|-40 to 100| 120 E Rih(-a) = 50°CIW |
Higz color| (FF[» TL19WO1-NH2(T32 | 350 | 400 | 1.33 |-40to 100|-40to 100| 120 O 20 40 60 80 100
renderin
(Ragz)g (@D TL19WO1-LH2(T32 | 350 | 400 | 1.33 [-40to100|—40to100| 120 Ambient Temperature, Ta ('C)
*2: Pulse width = 10 ms, duty = 1/10
The junction-to-ambient thermal resistance, Rth(j-a), should be kept
below 50°C/W so that the device is not exposed to a condition beyond
the absolute maximum ratings.
P Electrical and Optical Characteristics @Ta = 25°C, I = 300mA
. Color Luminous . Forward Forward
ﬁ‘:ﬁ: Type Part Number Temperature Flux ﬁ;’%':ﬁglz Cx/Cy Ra Voltage | Current (DC)
(K) (Im) (V) (mA)
(@D TL19W01-D(T32 6500 110 B09/B10/B11/B12 0.313/0.329 65 33 300
Hiah (G TL19WO01-N(T32 5000 120 B10/B11/B12/B13 0.345/0.355 65 33 300
ig
efficiency (G TL19W01-W(T32 4000 110 B09/B10/B11/B12 0.382/0.380 65 33 300
(@D TL19WO1-WW(T32 3500 100 B08/B09/B10/B11 0.407/0.392 65 33 300
- @D TL19WO1-L(T32 3000 100 B08/B09/B10/B11 0.434/0.403 70 33 300
Series vedium | CGD TL19WO1-NH1(T32 5000 95 B07/B08/B09/B10/B11 0.345/0.355 | 85 33 300
(InGaN) color |(EDPTLI9WO1-WH1(T32 4000 90 B07/B08/B09/B10 0.382/0.380 85 33 300
f'a(gdesfg;g (@D TL19W01-WWH1(32 3500 85 B06/B07/B08/B09/B10 0.407/0.392 85 33 300
a
(@D TL19WO1-LH1(T32 3000 85 B06/B07/B08/B09/B10 0.434/0.403 85 33 300
Higz color | ([ TL19WO1-NH2(T32 5000 90 B07/B08/B09/B10 0.345/0.355 92 3.3 300
renderin
(Ragz)g (@D TL19WO01-LH2(T32 3000 80 B06/B07/B08/B09 0.434/0.403 92 33 300

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

» Chromaticity Ranks

Cy

0.45

0.43

0.41

0.39

0.37

0.35

0.33

0.31

0.29

3000K]
35005”/ 7/’
4000K | Pl A =5~
| l f // :.
A AT L
5000K| T LA
| H" 4 '
T -
6500k 1AL )
A LI N
AL
VKT [ [1ansTcrssir:
W ANS! CT8.377,
Vi )
7/

0.28 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44 0.46 0.48 0.50

Cx

For board design considerations, refer to the relevant technical datasheet.
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3. SMD LEDs

© ¢3.6-mm Lens-top Package: TL::M1050(T20), TL:xH1050(T20), TL:F1050(T20), TL:xD1050(T20)

P Features
@ Package dimensions: 5.2(L) x 5.2(W) x 4.0(H) mm
¢ 3.6-mm round transparent lens-top ﬂ}
@ The heat-resistant casing provides support for extended operating temperature ranges. T
« Operating temperature: Topr = =40 to 100°C (TLBD1050: -40 to 85°C) % F
]
»Package Dimensions Unit: mm P Radiation Patterns
Polarity i—ﬂ—g LUy Ta=25°C
C:tgode index 20 10° 0 10° 54
21 e
(C0.8) ‘
7
® | S— o
- o LSS »
o o s wol | S o
0 N o™ 3
a K i 90° ..g$§§\“!"",zé"ﬁ 90°
® 0 02 04 06 08 1.0
T
3.6
o / \ TL#%H1050, TLF1050 )
Ta=25C
o
& | \ q 10 5
L4 @ D& /TN
155 | 1.55

|
- o F
o W 90°
0 0.2 04 0.6 0.8 1.0
N1 1. Anode
Iﬁrﬂ:ﬂ 2. Cathode

Tolerance: +0.2

( ): Typical value

TL3D1050 .
Ta=25C

»Land Pattern Dimensions for Reference Only ...\

| 245 | 13 | 245
S I s NI
! 0 02 04 06 0810
P Tape and Reel Specifications
Designation Units Per Reel
T20 400 pcs/reel

* See pages 48 and 49 for the reel and tape dimensions.

For board design considerations, refer to the relevant technical datasheet.



P Absolute Maximum Ratings (Ta = 25°C)

Series Forward | Reverse _Pc_>we_r Operating Storage * Allowable Forward Current vs. Ambient Temperature
Nere Part Number Current (DC)| Voltage |Dissipation Temperfture Temperﬂature IF=Ta
IF(MA)Y® | VR (V) | Po(MW) | Topr ((C) | Tstg(C)
TLRM1050(T20) 50 4 135 | -40t0 100 | —40 to 110 80 D
TL*M1050 TLRMM1050(T20) 50 4 135 | -40t0 100 | —40 to 110 £ ‘éltiﬁo
Series TLSM1050(T20) 50 4 135 —40t0 100 | 40 to 110 f 60 TL&F
UG TLOM1050(T20) 50 4 135 | —-4010 100 | 40 to 110 § T
TLYM1050(T20) 50 4 135 | -40t0 100 | —40 to 110 ‘2 0 AV D
TLRMH1050(T20) 50 4 120 | -40t0 100 | —40 to 110 g @ \@&\
TLSH1050(T20) 50 4 120 | -40t0 100 | —40 to 110 e
TL:;ileOSSO TLOH1050(T20) 50 4 120 | -401t0 100 | —40 to 110 § 20 \
(InGaALP) TLYH1050(T20) 50 4 120 | -40t0 100 | —40 to 110 = 5
TLGH1050(T20) 50 4 120 | -40t0 100 | —40 to 110 0
0 20 40 60 80 100 120
TLFGH1050(T20) 50 4 120 | -40t0 100 | —40 to 110 Ambient Temperature, Ta (°C)
TLRMF1050(T20) 50 4 120 | -40t0 100 | —40 to 110
TLSF1050(T20) 50 4 120 | -40t0 100 | —40 to 110
TLF1050 TLOF1050(T20) 50 4 120 | -40t0 100 | —40 to 110
Series TLYF1050(T20) 50 4 120 —40 to 100 | —40to 110
(InGaALP) TLGF1050(T20) 50 4 120 | -40t0 100 | —40 to 110
TLFGF1050(T20) 50 4 120 | -40t0 100 | —40 to 110
TLPGF1050(T20) 50 4 120 | -40t0 100 | —40 to 110
TL:*D1050 TLEGD1050(T20) 30 4 120 | -40t0 100 | —40 to 110
(ﬁeéfﬁ) TLBD1050(T20) 30 4 120 | —40t085 | —40to0 110
P Electrical and Optical Characteristics @Ta = 25°C
Typical Emission Wavelength Luminous Intensity . Forward Voltage Viewing Angle
Sz Part Number Color (Pm) Iv Emcd) Aveu_lable Vf - 201/2 ()
Name @IF =20 mA @IF =20 mA Iv bins # @IF =20 mA
Ap ad Min Typ. Typ. Typ.
#TLRM1050(T20) Red 644 630 630 1800 VA/WA/XA 2.3 35
TLEM1050 “TLRMM1050(T20) Red 636 626 1000 2000 WA/XA/YA 2.3 35
Series #TLSM1050(T20) Red 623 613 1600 2800 XAIYAIZA 2.3 35
(InGaALP) #TLOM1050(T20) Orange 612 605 1600 3500 XAIYAIZA 2.3 35
#TLYM1050(T20) Yellow 592 590 1600 3000 XAIYAIZA 2.3 35
“TLRMH1050(T20) Red 636 626 272 700 QIRIS 2.0 30
#TLSH1050(T20) Red 623 613 476 1400 R/SIT 2.0 30
T'—;“:ﬁi‘fo #TLOH1050(T20) Orange 612 605 476 1500 RISIT 2.0 30
(InGaAZP) #TLYH1050(T20) Yellow 590 587 476 1000 RIS 2.1 30
#TLGH1050(T20) Green 574 571 272 600 QR 2.1 30
#TLFGH1050(T20) Green 568 565 85 250 N/PIQ 2.1 30
#TLRMF1050(T20) Red 636 626 250 700 | TAJUA/VA/WA 2.0 30
#TLSF1050(T20) Red 623 613 630 1400 VA/WA/XA 2.0 30
TLF1050 +TLOF1050(T20) Orange 612 605 630 1500 VA/WA/XA 2.0 30
Series #TLYF1050(T20) Yellow 590 587 630 1000 VA/WA/XA 2.1 30
(InGaALP) #TLGF1050(T20) Green 574 571 400 900 UA/VA/WA 2.2 30
#TLFGF1050(T20) Green 568 565 160 370 SAITA/UA 2.3 30
~TLPGF1050(T20) Pure green| 562 558 100 180 RA/SA/TA 23 30
TLékeDrit%SO 7 TLEGD1050(T20) Green 518 528 476 1300 R/SIT 3.3 40
(InGaN) #TLBD1050(T20) Blue 468 470 153 400 PIQIR 33 40

¥ Dry-packed

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.




3. SMD LEDs

{ 3.6 x 4.4 mm Oval Lens-top Package: TL::M1052(T20), TL:tH1052(T20), TL:xF 1052(T20), TL:D1052(T20)

> Features
@ Package dimensions: 5.2(L) x 5.2(W) x 4.0(H) mm
¢ 3.6 x 4.4 mm oval transparent lens-top
@ The heat-resistant casing provides support for extended operating temperature ranges.
« Operating temperature: Topr = =40 to 100°C (TLBD1052: -40 to 85°C)

P Package Dimensions P Radiation Patterns

Unit: mm

Polarity i—ﬂ—g Uikl Ta=25C

Cathode index
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TL=kD 1052 9
Ta=25°C

»Land Pattern Dimensions for Reference Only

Unit: mm

| 245 | 13 2.45 |

0 02 04 06 0810

2.7

P Tape and Reel Specifications

Designation Units Per Reel

T20 400 pcs/reel

* See pages 48 and 49 for the reel and tape dimensions.

For board design considerations, refer to the relevant technical datasheet.
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P Absolute Maximum Ratings (Ta = 25°C)

Series Forward | Reverse _quey Operating Storage * Allowable Forward Current vs. Ambient Temperature
T Part Number Current (DC) | Voltage |Dissipation Temperoature Temperoature I =Ta
IF (mA)<*> VR 0/) Pp (ITIW) Topr ( C) Tstg ( C)
TLRM1052(T20) 50 4 135 | -40t0 100 | —40 to 110 w0 8D
TLkM1052 TLRMM1052(T20) 50 4 135 | -40t0 100 | —40 to 110 £ %It:ﬁb
Series TLSM1052(T20) 50 4 135 —40 to 100 | —40 to 110 f 60 TL%F
(InGaA(P) TLOM1052(T20) 50 4 135 | —-40to 100 | —40 to 110 & @TLAM
TLYM1052(T20) 50 4 135 | -40t0 100 | —40 to 110 g 0 \v @
TLRMH1052(T20) 50 4 120 | -40t0 100 | —40 to 110 g @ \@\
TLSH1052(T20) 50 4 120 | -40t0 100 | —40 to 110 e
TLkH1052 TLOH1052(T20) 50 4 120 | —-40t0 100 | —40to 110 g 20 \
Series g
(InGaALP) TLYH1052(T20) 50 4 120 | -40to0 100 | —40 to 110 2 o\
TLGH1052(T20) 50 4 120 | -40t0 100 | —40 to 110 0
0 20 40 60 80 100 120
TLFGH1052(T20) 50 4 120 | -40t0 100 | —40 to 110 Ambient Temperature, Ta (°C)
TLRMF1052(T20) 50 4 120 | -40t0 100 | —40 to 110
TLSF1052(T20) 50 4 120 | -40t0 100 | —40 to 110
TL%F1052 TLOF1052(T20) 50 4 120 | -40to0 100 | —40 to 110
Series TLYF1052(T20) 50 4 120 | -40t0 100 | —40 to 110
(InGaA(P) TLGF1052(T20) 50 4 120 | —-401to 100 | —40 to 110
TLFGF1052(T20) 50 4 120 | -40to0 100 | —40 to 110
TLPGF1052(T20) 50 4 120 | -40t0 100 | —40 to 110
TLékeEEéZSZ TLEGD1052(T20) 30 4 120 | -40t0 100 | —40 to 110
(InGaN) TLBD1052(T20) 30 4 120 | —40t085 | —40to0 110
P Electrical and Optical Characteristics @Ta = 25°C
. Typical Emission Wavelength Luminous Intensity . Forward Voltage Viewing Angle
Series - ol (nm) lv (med) Available VE(V) 2012 ()
NEmE @IF =20 mA @IF =20 MA Ny i @IF =20 MA
Ap Ad Min Typ. Max Typ. Typ.
#TLRM1052(T20) Red 644 630 630 | 1200 | 3200 | VA/WA/XA 2.3 30/85
TLEM1052 #TLRMM1052(T20) Red 636 626 630 | 1300 | 3200 | VA/WA/XA 2.3 30/85
Series #TLSM1052(T20) Red 623 613 1000 | 1900 | 5000 | WA/XA/YA 2.3 30/85
(InGaAZP) #TLOM1052(T20) Orange 612 605 1000 | 2200 | 5000 | WA/XA/YA 2.3 30/85
#TLYM1052(T20) Yellow 592 590 1000 | 1900 | 5000 | WA/XA/YA 2.3 30/85
#TLRMH1052(T20) Red 636 626 153 | 450 | 1290 PIQIR 2.0 30/85
#TLSH1052(T20) Red 623 613 272 | 900 | 2300 QIRIS 2.0 30/85
T'—;“e'*rile‘;& #TLOH1052(T20) Orange 612 605 476 | 1000 | 2300 RIS 2.0 30/85
(InGaAZP) #TLYH1052(T20) Yellow 590 587 272 | 750 | 2300 QIRIS 2.1 30/85
#TLGH1052(T20) Green 574 571 153 | 400 | 1290 P/Q/R 21 30/85
#TLFGH1052(T20) Green 568 565 85 190 | 736 N/PIQ 21 30/85
#TLRMF1052(T20) Red 636 626 160 | 450 | 800 SAITA/UA 2.0 30/85
#TLSF1052(T20) Red 623 613 400 | 900 | 2000 | UA/NVA/WA 2.0 30/85
TL*F1052 #TLOF1052(T20) Orange 612 605 400 | 1000 | 2000 | UA/NVA/WA 2.0 30/85
Series #TLYF1052(T20) Yellow 590 587 250 | 750 | 2000 |TA/UA/NA/WA 2.1 30/85
(InGaAZP) % TLGF1052(T20) Green 574 571 250 | 600 | 1250 | TA/UAIVA 2.2 30/85
#TLFGF1052(T20) Green 568 565 100 | 280 | 800 |RA/SA/TA/UA 23 30/85
#TLPGF1052(T20) Pure green| 562 558 63 140 | 320 | QA/RAISA 23 30/85
TL:D1052 #TLEGD1052(T20) Green 518 528 272 | 850 | 2300 QIRIS 33 30/75
(ﬁgfﬁ) #TLBD1052(T20) Blue 468 470 85 300 | 736 N/PIQ 33 30/75

Y Dry-packed
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

For board design considerations, refer to the relevant technical datasheet.
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Electrical and Optical Characte

Toshiba offers a number of high-brightness LED series using Four-Element (InGaA£P) chips and optimum lenses.
You can select an appropriate product for your application.

Absolute Maximum Ratings Electrical / Optical Characteristics
Series Name | DC forward | DC reverse | ~ Power Operating Storage Forward voltage Vi (V) Dominant Wavelength,
current voltage dissipation temperature temperature Ad (nm)
IF (MA) VR (V) Pp (mW) Topr (°C) Tstg (°C) typ. — IF(MA) typ. IF (MA)
TLRH Series 50 4 120 —40 to 100 —40 to 120 1.9 24 20 630 20
TLRE Series 50 4 120 —40 to 100 —40 to 120 1.9 24 20 630 20
TLRMK Series 50 4 130 —40 to 100 —40 to 120 2.15 25 20 626 20
TLRMH Series 50 4 120 —40 to 100 —40 to 120 1.9 24 20 626 20
TLRME Series 50 4 120 —40 to 100 —40 to 120 1.9 24 20 626 20
TLSH Series 50 4 120 —40 to 100 —40 to 120 2.0 24 20 613 20
TLSE Series 50 4 120 —40 to 100 —40 to 120 1.9 2.4 20 613 20
TLOH Series 50 4 120 —40 to 100 —40 to 120 2.0 24 20 605 20
TLOE Series 50 4 120 —40 to 100 —40 to 120 2.0 24 20 605 20
TLYK Series 50 4 130 —40 to 100 —40to 120 2.25 25 20 590 20
TLYH Series 50 4 120 —40 to 100 —40 to 120 2.0 24 20 587 20
TLYE Series 50 4 120 —40 to 100 —40 to 120 2.0 2.4 20 587 20
TLPYE Series 50 4 120 —40 to 100 —40to 120 2.0 2.4 20 580 20
TLGE Series 50 4 120 —40 to 100 —40 to 120 2.0 24 20 571 20
TLGU Series 30 4 72 —40 to 100 —40 to 120 2.1 2.4 20 571 20
TLFGE Series 50 4 120 —40 to 100 —40 to 120 2.0 24 20 565 20
TLPGE Series 50 4 120 —40 to 100 —40 to 120 21 24 20 558 20
TLPGU Series 30 4 72 —40 to 100 —40 to 120 21 24 20 558 20
. 1.95 2.4 626
TLRMHGH Series 50 (Total) 4 120 —40 to 100 —40 to 120 20 20
2.05 24 571

* For board design consideration, refer to the relevant technical datasheet.

@ Package Selection Guide

Package Size | Viewing Angle Part Number Package Size | Viewing Angle Part Number
5° 23TP 30°/50° 27C
7 20TP, 20CP Oval, 5 x58 40°/70° 27T
12° 38TP 80°/50° 28C
18° 19TP, 19CP SR 70°/50° 28C *TLskH Series
20° 17TP, 17CP 10° 50T *TL*kU Series
23° 37TP 16° 50T, 50C
o5 25° 16TP, 16CP, 17DP 40° 53T, 53C *TL*U Series
30° 18TP, 18CP, 30TP, 16 TAP 43 45° 53T
33° 30TP *TLkH Series 50° 53D
40° 30MP 80° 62T, 68TG, 68CG
45° 13CP 100° 68DG
55° 13DP 120° 60T
75° 25TP
130° 11TP
Arched, 5x 2.5 10° 33TP, 33CP

* For details, refer to the product lists on pages 34 to 43.
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4. Through-Hole LEDs

@Ta=25°C
Series Package Size | Viewing Angle Luminou&:gtgr;s(;tsr/ﬁk/ Gy Available bins # Part Number Tpieal E@mllpS ii%%xqvi‘velength Lens Color Ptbsolute S R RPa;ckage Aalliesitions Characteristics s
Name (mm) 201/2 Min Tvp. »d (nm) Ap (o) té)ngg‘r:gaﬂe DC fonNe(1[rTc]1 Agurrent, IF l\?uer:\%r:;e pp ?
gé—:é‘s o5 23° 1530 5600 TIUNV TLRMK37TP(F) 626 636 Transparent *1 50 $5-13 Pilot lamps (narrow range) g l:
(InGaA4P) 30° 1530 5400 T/UINV TLRMK16TAP(F) 626 636 Transparent k1 50 $5-3 Message boards, Backlighting g o8 NG
N 4760 11000 VIWIX TLSH20TP(F) 613 623 Transparent k1 50 $5-1 N é
! 2720 9000 U/NIW TLRMH20TP(F) 626 636 Transparent k1 50 05-1 Pilot lamps Fcour:!:::tj jg e AN
] 2720 6500 UNIW TLSH38TP(F) 613 623 Transparent %1 50 $5-4 (narrow range) Dgrfrt\i,';g 8 .
2 1530 4800 T/UINV TLRMH38TP(F) 626 636 Transparent k1 50 05-4 § 0.(2)
1530 4500 TIUNV TLSH17TP(F) 613 623 Transparent #1 50 ¢5-2 Yisemge e, = 0 20 Amb:::t Tem:e‘r)amre ST‘: o 100 120
20° 850 3200 SITIU TLRMH17TP(F) 626 636 Transparent %1 50 $5-2 Backlighting '
850 2000 SIT/IU TLRH17TP(F) 630 644 Transparent %1 50 $5-2 Pilot lamps (narrow range) Tgmpgzg?fre _40 to 100°C
95 850 1900 SITIU TLSH16TP(F) 613 623 Transparent *1 50 $5-3 Teﬁ}tg;?gﬁl . _40to 120°C
o - 476 1500 R/SIT TLSH16CP(F) 613 623 Red transparent %1 50 $5-3
Series 476 1500 R/SIT TLRMH16TP(F) 626 636 Transparent %1 50 $5-3
(InGaALP) 476 1300 R/SIT TLRMH16CP(F) 626 636 Red transparent k1 50 $5-3 Message boards,
476 1300 RISIT TLSH30TP(F) 613 623 Transparent %1 50 $5-14 Backlighting
33° 476 950 R/SIT TLRMH30TP(F) 626 636 Transparent k1 50 $5-14
272 680 Q/RIS TLRH30TP(F) 630 644 Transparent k1 50 $5-14
40° 272 600 QIRIS TLRMH30MP(F) 624 634 Milky white diffused *1 50 $5-14
2720 4700 UVIW TLSH50T(F) 613 623 Transparent k1 50 $3-3
16° Pilot lamps
63 850 2000 S/T/U TLRH50T(F) 630 644 Transparent k1 50 $3-3
80° 47.6 180 M/IN/P TLRH62T(F) 630 644 Transparent k1 50 $3-2 Backlighting (wide range)
Oval,5x5.8 40°/ 70° 153 450 P/Q/R TLRH27T(F) 630 644 Transparent %1 50 Oval-1 Message boards
4760 12000 VIWIX TLRME20CP(F) 626 636 Red transparent k1 50 $5-1
” 2720 9000 UNVIW TLSE20TP(F) 613 623 Transparent k1 50 $5-1 Message boards,
2720 8000 UNVIW TLRME20TP(F) 626 636 Transparent 1 50 $5-1 Backlighting
2720 7000 UVIW TLRE20TP(F) 630 644 Transparent &1 50 $5-1
850 3000 S/T/U TLSE17TP(F) 613 623 Transparent &1 50 $5-2
20° 850 2400 SIT/U TLRME17TP(F) 626 636 Transparent k1 50 $5-2
476 1500 R/SIT TLRE17TP(F) 630 644 Transparent %1 50 $5-2
476 1500 R/SIT TLSE16TP(F) 613 623 Transparent k1 50 $5-3
;le-r’ii - 476 1000 RISIT TLSE16CP(F) 613 623 Red transparent %1 50 $5-3 Backlighting
(InGaAgP) 272 1200 QRIS TLRME16TP(F) 626 636 Transparent #1 50 $5-3 (wide range)
25° 272 800 Q/R/S TLRE16TP(F) 630 644 Transparent %1 50 $5-3
272 800 Q/RIS TLRME16CP(F) 626 636 Red transparent k1 50 $5-3
153 600 P/Q/IR TLRE16CP(F) 630 644 Red transparent k1 50 $5-3
153 500 PIQ/R TLRME17DP(F) 626 636 Red diffused *1 50 $5-2
a0’ 272 1000 Q/R/S TLSE30TP(F) 613 623 Transparent k1 50 $5-14 Message boards,
153 600 PIQIR TLRE30TP(F) 630 644 Transparent %1 50 $5-14 Backlighting
75° 47.6 150 M/IN/P TLRE25TP(F) 630 644 Transparent k1 50 $5-6
Pilot lamps
130° 8.5 20 J/K/IL TLRE11TP(F) 630 644 Transparent k1 50 $5-7

* For board design considerations, refer to the relevant technical datasheet.
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.
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4. Through-Hole LEDs

© High-Brightness Red LED Lamps (continued)

@Ta=25C
. ) o Luminous Intensity, Iv (mcd) Typical Emission Wavelength Absolute Maximum Ratings Package haracteristi *1
ﬁl:lrrlr?: Paclz;g:])&ze Vlewzlréglgngle GIP=EmA Available bins # Part Number QIS AT Lens Color Operating DC forward current, IF REfETegCE Applications characteristics
Min Typ. Ad (nm) Ap (nm) temperature (mA) Number 7,
1530 3500 T/IUN TLRMES50C(F) 626 636 Red transparent k1 50 $3-3 5
16° 1530 3500 T/UINV TLSE50T(F) 613 623 Transparent *1 50 $3-3 % & g
850 2500 SIT/U TLRMES50T(F) 626 636 Transparent *1 50 $3-3 é’ 0.8 N
850 2200 S/TIU TLRES5O0T(F) 630 644 Transparent *1 50 $3-3 Pilot lamps Forward & § 0.6 N
272 800 QRIS TLSE53T(F) 613 623 Transparent 1 50 034 S;g::; * § o4 N
45° 272 600 Q/R/IS TLRMES53T(F) 626 636 Transparent *1 50 $3-4 Curve g
0 153 400 PIQIR TLRE53T(F) 630 644 Transparent %1 50 $3-4 éf, 02
85 330 N/P/Q ¢ TLRME68TG(F) 626 636 Transparent &1 50 $3-5 <=°(’ 00 20 20 50 80 100 120
85 260 N/P/Q ¢ TLRME68CG(F) 626 636 Red transparent k1 50 $3-5 Ambient Temperature, Ta (°C)
TL’FE 80° 85 200 N/P/IQ TLSE62T(F) 613 623 Transparent *1 50 $3-2
(InSGez;fZP) 47.6 180 MIN/P TLRMEG62T(F) 626 636 Transparent k1 50 $3-2 Backlighting (wide range) nge(rearg?lﬂe _40 to 100°C
47.6 120 M/N/P TLRE62T(F) 630 644 Transparent *1 50 $3-2 Stzrage -
100° 47.6 140 M/N/P ¢ TLRME68DG(F) 626 636 Red diffused %1 50 $3-5 Temperature —401t0 120°C
120° 15.3 45 K/LIM TLREG6OT(F) 630 644 Transparent k1 50 $3-1
272 750 Q/RIS TLSE27C(F) 613 623 Red transparent &1 50 Oval-1
Oval, 5x5.8 30°/ 50° 153 400 P/Q/R TLRME27C(F) 626 636 Red transparent %1 50 Oval-1 Message boards
85 300 N/P/Q TLRE27C(F) 630 644 Red transparent k1 50 Oval-1
85 200 N/P/Q TLRE28C(F) 630 644 Red transparent *1 50 Oval-2
Oval, 4.3x5 80°/ 50° 85 200 N/P/IQ TLRME28C(F) 626 636 Red transparent %1 50 Oval-2 Message boards
85 300 N/P/IQ TLSE28C(F) 613 623 Red transparent %1 50 Oval-2

#: Designed for flush mounting.
* For board design considerations, refer to the relevant technical datasheet.
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

O High-Brightness Orange LED Lamps

@Ta=25C
- Luminous Intensity, Iv (mcd Typical Emission Wavelength Absolute Maximum Ratings -
iearin?es Paclz:ngrﬁ)Size Vlewzlr(;g ;gngle Q@IF= zot)r(“A (med Available bins # Part Number ® @IF=20mA ’ Lens Color Operating DC forward cu?rent, I RF;?S::gcee Applications Characteristics 2
Min Typ. Ad (nm) Ap (nm) temperature (mA) Number zg\ 12
7 4760 15000 VIWIX TLOH20TP(F) 605 612 Transparent k2 50 $5-1 ) %
12° 2720 7500 UNIW TLOH38TP(F) 605 612 Transparent %2 50 954 (nZ'r'r%‘“'f‘rr;‘r':;e) g ! ¥
05 20° 1530 5000 T/UINV TLOH17TP(F) 605 612 Transparent k2 50 $5-2 g 0.8 N
TL*H - 850 2300 SITIU TLOH16TP(F) 605 612 Transparent *2 50 $5-3 'ZOTW&I’d %:;) 0.6 ¥
(In%e;fjp) 850 2100 SITIU TLOH16CP(F) 605 612 Orange transparent %2 50 5-3 Megsaigﬁg’;%ﬁgjsv D;Z::; “% 0a N
33° 476 1600 R/SIT TLOH30TP(F) 605 612 Transparent k2 50 $5-14 Curve kg
0 16° 1530 5800 TIUN TLOHS50T(F) 605 612 Transparent %2 50 $3-3 Pilot lamps § 0.2
80° 153 550 PIQ/IR TLOH62T(F) 605 612 Transparent *2 50 $3-2 Backlighting (wide range) 8 O m @ @ W
7° 4760 10000 V/IWIX TLOE20TP(F) 605 612 Transparent k2 50 $5-1 ] Ambient Temperature, Ta (°C)
o 1530 4500 TIUN TLOE17TP(F) 605 612 Transparent %2 50 952 (nZ'r'r%‘“'lar’:r’f;e)
1530 3500 T/UIV TLOE17CP(F) 605 612 Orange transparent %2 50 $5-2 ngg;a;g?ﬂe _40 to 100°C
45 25° 850 2000 SITIU TLOE16TP(F) 605 612 Transparent %2 50 $5-3 Message board Storage -
476 1600 R/SIT TLOE16CP(F) 605 612 Orange transparent &2 50 $5-3 Bacgﬁghct)i?]rg = Temperature —4010120°C
30° 476 1400 R/SIT TLOE3O0TP(F) 605 612 Transparent k2 50 $5-14
75° 153 350 P/Q/R TLOE25TP(F) 605 612 Transparent k2 50 $5-6 ) (D ()
TL*E 130° 27.2 65 L/MIN TLOE11TP(F) 605 612 Transparent %2 50 $5-7
Series ) 2720 7000 UMW TLOES50C(F) 605 612 Orange transparent %2 50 $3-3 ,
(InGaA£P) 16 Pilot lamps
1530 4500 T/UINV TLOES5O0T(F) 605 612 Transparent k2 50 $3-3
o3 45° 272 1000 Q/R/S TLOES53T(F) 605 612 Transparent k2 50 $3-4
80° 153 350 P/Q/IR TLOEG62T(F) 605 612 Transparent k2 50 $3-2 Backlighting (wide range)
120° 27.2 100 L/MIN TLOEG6OT(F) 605 612 Transparent k2 50 $3-1
Oval, 5x5.8 30°/ 50° 272 800 L/M/N TLOE27C(F) 605 612 Orange transparent #*2 50 Oval-1 Message boards
Oval, 4.3 x5 80°/ 50° 153 500 P/Q/R TLOE28C(F) 605 612 Orange transparent *2 50 Oval-2
Arched, 5x 2.5 10° 1530 4000 TIUN TLOE33CP(F) 605 612 Orange transparent k2 50 Arched-1 Backlighting

* For board design considerations, refer to the relevant technical datasheet.
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.
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4. Through-Hole LEDs

High-Br ss Yellow LED Lamps

@Ta=25C
. ) - Luminous Intensity, Iv (mcd) Typical Emission Wavelength Absolute Maximum Ratings Package Characteristics %1
ii"n?: Paclz;gg)slze V|ew2|r£ /g\ngle @IF = 20 mA Available bins # Part Number @IF=20mA Lens Color Operating DC forward current, Ir Reference Applications
Min Typ. Ad (nm) Ap (nm) temperature (mA) Number T,
;L*K 23° 2720 6800 UIVIW TLYK37TP(F) 590 594 Transparent k1 50 $5-13 Pilot lamps (narrow range) %
eries 05 2z 1
(InGaAgP) 30° 2720 5900 Uviw TLYK16TAP(F) 590 594 Transparent %1 50 $5-3 Message boards, backlighting 3 NC
<08
7 4760 13000 VIW/IX TLYH20TP(F) 587 590 Transparent %1 50 $5-1 Eera .8
’ L3206
- Pilot lamps Current 9 AN
12 2720 7000 UIVIW TLYH38TP(F) 587 590 Transparent k1 50 05-4 (narrow range) Sl § 04
20° 1530 4800 TIUIV TLYH17TP(F) 587 590 Transparent %1 50 $5-2 Curve h 02
5 s 0.
850 2200 SIT/U TLYH16TP(F) 587 590 Transparent &1 50 $5-3 g 0
25° =
Message boards T 0 20 40 60 80 100 120
TLYH16CP(F 7 50 H Al
e 850 2000 SITIU 6CP(F) 58 590 Yellow transparent k1 $5-3 Backlighting AT, ()
Series 33° 476 1350 R/SIT TLYH30TP(F) 587 590 Transparent %1 50 $5-14
(InGaAgP) :
P 1 TLYH50T(F 7 50 2 i Operating o
16 530 4400 TIUN 50T(F) 58 590 Transparent *1 $3-3 Pilot lamps Temperature —40 to 100°C
®3 272 520 Q/R/IS 4 TLYH6BTG(F) 587 590 Transparent k1 50 $3-5 Storage .
80° Backlighting (wide range) Temperature —4010120°C
153 400 P/Q/R TLYH62T(F) 587 590 Transparent *1 50 $3-2
Oval, 5x 5.8 40°1 70° 272 900 Q/R/S TLYH27T(F) 587 590 Transparent %1 50 Oval-1
Message boards
Oval, 4.3x5 70°1 50° 272 750 Q/R/S TLYH28C(F) 587 590 Yellow transparent %1 50 Oval-2
5° 2720 8000 UVIW TLPYE23TP(F) 580 583 Transparent k1 50 $5-9
7 2720 9500 UNVIW TLYE20TP(F) 587 590 Transparent 1 50 $5-1
o Pilot lamps
18 476 2000 R/SIT TLPYE19TP(F) 580 583 Transparent k1 50 $5-10 (narrow range)
850 3000 SIT/U TLYE17CP(F) 587 590 Yellow transparent k1 50 $5-2
20°
850 3000 SIT/U TLYE17TP(F) 587 590 Transparent k1 50 $5-2
o5 476 1500 R/SIT TLYE16TP(F) 587 590 Transparent k1 50 $5-3
25°
476 1200 R/SIT TLYE16CP(F) 587 590 Yellow transparent k1 50 $5-3 Message boards
476 1300 RISIT TLYE30TP(F) 587 590 Transparent 1 50 $5-14 Backlighting
30°
272 750 Q/RIS TLPYE18TP(F) 580 583 Transparent k1 50 $5-11
75° 85 300 N/P/IQ TLYE25TP(F) 587 590 Transparent %1 50 $5-6 o )
Backlighting (wide range)
130° 15.3 45 K/L/IM TLYE11TP(F) 587 590 Transparent k1 50 $5-7
1530 3500 T/UINV TLYE50C(F) 587 590 Yellow transparent %1 50 $3-3
TL&E 16° 1530 3500 TIUN TLYE50T(F) 587 590 Transparent %1 50 $3-3
Series
(INnGaALP) 850 2500 SIT/U TLPYES50T(F) 580 583 Transparent %1 50 $3-3 Pilot lamps
272 800 Q/R/S TLYES53T(F) 587 590 Transparent %1 50 $3-4
45°
153 450 P/Q/R TLPYES53T(F) 580 583 Transparent &1 50 $3-4
o3 85 340 N/P/IQ & TLYEG8TG(F) 587 590 Transparent k1 50 $3-5
85 300 N/P/IQ & TLYE68CG(F) 587 590 Yellow transparent k1 50 $3-5
80°
85 250 N/P/IQ TLYEG62T(F) 587 590 Transparent k1 50 $3-2
Backlighting (wide range)
47.6 150 M/IN/P TLPYE62T(F) 580 583 Transparent k1 50 $3-2
100° 47.6 150 M/N/P & TLYE68DG(F) 587 590 Yellow diffused k1 50 $3-5
120° 27.2 85 L/MIN TLYEGOT(F) 587 590 Transparent k1 50 $3-1
Oval, 5x 5.8 30°/50° 272 650 L/M/N TLYE27C(F) 587 590 Yellow transparent %1 50 Oval-1
Message boards
Oval, 4.3 x5 80°/ 50° 153 350 P/Q/IR TLYE28C(F) 587 590 Yellow transparent %1 50 Oval-2
476 1400 R/SIT TLPYE33CP(F) 580 583 Yellow transparent &1 50 Arched-1 o
Arched, 5 x 2.5 10° Backlighting
1530 3500 T/IUN TLYE33CP(F) 587 590 Yellow transparent %1 50 Arched-1

#: Designed for flush mounting.
* For board design considerations, refer to the relevant technical datasheet.
#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.
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4. Through-Hole LEDs

High-Br ss Green LED Lamps

#: Designed for flush mounting.
* For board design considerations, refer to the relevant technical datasheet.

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

@Ta=25°C
ig{if: Pac'zs]g[ﬁ)SiZe Viewzigg/g"we Lumlnciu(zbllgt:er%%k/ med) Available bins # Part Number e E(tiDmIIFS il%%\rﬁ,zvelength Lens Color Opera'::zolute M;)((;IT(;]“T,::: t;?,?rsem, Ir RFz;glr(:r?fe Applications Characterstcs =
Min Typ. Ad (nm) Ap (nm) temperature (mA) Number T,
{I'ﬁ”é';i%fg)s Oval, 43x5| 70°/50° 476 170 MIN/P TLGH28C(F) 571 574 Green transparent %1 50 oval-2 Message boards g .
2720 7000 UNVIW TLGE23TP(F) 571 574 Transparent k1 50 $5-9 g 08 NC
5° 1530 5000 T/UINV TLFGE23TP(F) 565 568 Transparent k1 50 $5-9 S & g 06
850 3000 SmU TLPGE23TP(F) 558 562 Transparent 1 50 5-9 g;g::; ﬁé o AN
476 1300 R/SIT TLGE19TP(F) 571 574 Transparent k1 50 $5-10 Pilot lamps Curve E 02
476 1100 RISIT TLGE19CP(F) 571 574 Green transparent 1 50 $5-10 (narrow range) g .
18° 272 800 QRIS TLFGE19TP(F) 565 568 Transparent 1 50 $5-10 < 0= Ambitgt Tempee(r)alure, 8T°a o COURR 20
272 800 Q/RIS TLFGE19CP(F) 565 568 Green transparent %1 50 $5-10
o5 153 500 P/Q/R TLPGE19TP(F) 558 562 Transparent &1 50 $5-10 Teorggtr;g?l?re _40 to 100°C
85 300 N/P/IQ TLFGE18TP(F) 565 568 Transparent &1 50 $5-11 Tersntgé?ggj . 4010 120°C
. 272 700 Q/R/IS TLGE18TP(F) 571 574 Transparent &1 50 $5-11
% 153 500 P/Q/R TLGE18CP(F) 571 574 Green transparent %1 50 $5-11
85 200 N/PIQ TLPGE18TP(F) 558 562 Transparent 1 50 $5-11 M%S‘;fﬂ%ﬁt‘i’ﬁéds
75° 27.2 90 L/M/N TLGE25TP(F) 571 574 Transparent %1 50 $5-6
5 8.5 20 JIKIL TLGE11TP(F) 571 574 Transparent %1 50 $5-7
10 2.72 8 G/H/J TLPGE11TP(F) 558 562 Transparent *1 50 $5-7
476 1500 R/SIT TLGE50T(F) 571 574 Transparent %1 50 $3-3
. 272 1000 QIRIS TLFGE5O0T(F) 565 568 Transparent k1 50 $3-3
ST: :fs 10 272 1000 QIRIS TLFGE50C(F) 565 568 Green transparent %1 50 $3-3
(InGaAgP) 153 600 P/QIR TLPGES50T(F) 558 562 Transparent *1 50 $3-3 Pilot lamps
153 400 P/Q/R TLGE53T(F) 571 574 Transparent k1 50 03-4
45° 85 200 N/P/IQ TLFGE53T(F) 565 568 Transparent k1 50 03-4
47.6 130 M/IN/P TLPGES53T(F) 558 562 Transparent k1 50 $3-4
47.6 155 M/IN/P & TLGE68TG(F) 571 574 Transparent k1 50 $3-5
o 47.6 110 M/IN/P & TLGE68CG(F) 571 574 Green transparent &1 50 $3-5
N 47.6 110 M/IN/P TLGE62T(F) 571 574 Transparent &1 50 $3-2
8 27.2 70 L/M/N & TLFGE68CG(F) 565 568 Green transparent %1 50 $3-5
27.2 70 L/M/N TLFGE62T(F) 565 568 Transparent &1 50 $3-2 Backlighting (wide range)
15.3 45 K/LIM TLPGEG62T(F) 558 562 Transparent %1 50 $3-2
5 15.3 45 K/L/M & TLGE68DG(F) 571 574 Green diffused k1 50 $3-5
100 15.3 30 K/LIM & TLFGE68DG(F) 565 568 Green diffused %1 50 $3-5
120° 15.3 50 K/L/IM TLGEG60T(F) 571 574 Transparent %1 50 $3-1
Oval,5x5.8 30°/ 50° 85 250 N/P/IQ TLGE27C(F) 571 574 Green transparent %1 50 Oval-1 Message boards
Oval, 4.3 x5 80°/ 50° 47.6 150 M/N/P TLGE28C(F) 571 574 Green transparent %1 50 Oval-2
153 400 P/Q/R TLFGE33CP(F) 565 568 Green transparent *1 50 Arched-1
Arched, 5 x 2.5 10° 272 800 Q/R/P TLGE33CP(F) 571 574 Green transparent %1 50 Arched-1 Backlighting
476 1300 R/ISIT TLGE33TP(F) 571 574 Transparent %1 50 Arched-1
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4. Through-Hole LEDs

@ High-Brightness Green LED Lamps (continued)

* For board design considerations, refer to the relevant technical datasheet.

@Ta=25°C
. ) N Luminous Intensity, Iv (mcd) Typical Emission Wavelength Absolute Maximum Ratings Package Characteristics k1
fgl'fes Paclzfngrﬁ)slze V|ew2|ggi /gngle @IF =20 mA Available bins # Part Number @IF=20mA Lens Color Operating DC forward current, Ir Reference Applications 2 12
Min Typ. Ad (nm) Ap (nm) temperature (mA) Number 37
5 1530 4000 T/IUNV TLGU23TP(F) 571 574 Transparent k1 30 $5-9 Pilot lamps S 1
o
476 1600 RISIT TLPGU23TP(F) 558 562 Transparent 1 30 95-9 (narrow range) % os \\
85 200 N/P/Q TLGU18TP(F) 571 574 Transparent #1 30 $5-11 Forward +& 06 AN
L3 N
30° 27.2 90 L/MIN TLPGU18TP(F) 558 562 Transparent %1 30 $5-11 Current xS
i 3 04
05 47.6 180 M/N/P TLGU18CP(F) 571 574 Green transparent %1 30 $5-11 DB % N
476 120 MIN/P TLGU13CP(F) 571 574 Green transparent *1 30 55 MEESEE MOTIE S curve 5 02
45° : Backlighting s
27.2 80 L/MIN TLPGU13CP(F) 558 562 Green transparent *1 30 $5-5 H 00 o0 7 50 RO
55° 27.2 70 L/M/N TLGU13DP(F) 571 574 Green diffused *1 30 $5-5 = Ambient Temperature, Ta (°C)
TLkU 15.3 35 K/LIM TLPGU13DP(F) 558 562 Green diffused &1 30 $5-5 Operating 4010 100°C
Series 10 476 1200 R/SIT TLGUS50T(F) 571 574 Transparent %1 30 $3-3 Temperature
(InGaA£P) 153 450 PIQIR TLPGUS0T(F) 558 562 Transparent %1 30 433 Tempedhre —40t0 120°C
47.6 170 MIN/P TLGUS53T(F) 571 574 Transparent &1 30 $3-4 Pilot |
ilot lamps
40° 27.2 80 L/M/N TLPGUS3T(F) 558 562 Transparent *1 30 $3-4 s
03 47.6 150 M/N/P TLGUS53C(F) 571 574 Green transparent k1 30 $3-4
27.2 70 L/MIN TLPGU53C(F) 558 562 Green transparent *1 30 $3-4
- 27.2 80 L/M/N TLGU53D(F) 571 574 Green diffused *1 30 $3-4
15.3 40 K/L/M TLPGU53D(F) 558 562 Green diffused k1 30 $3-4 Pilot lamps
80° 27.2 70 L/MIN TLGU62T(F) 571 574 Transparent %1 30 $3-2 (narrow range)
8.5 25 JIK/IL TLPGUG62T(F) 558 562 Transparent *1 30 $3-2

#: For the available luminous intensity bins, contact your nearest Toshiba sales representative.

@ High-Brightness Dual-Color LED Lamps
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@Ta=25°C
. . — Luminous Intensity, Iv (mcd) Typical Emission Wavelength Absolute Maximum Ratings Package Characteristics %3
zzrr'r?: Paclzfngrﬁ)slze V|ew2|ggi lgngle Color @IF =20 mA Part Number @IF=20mA Lens Color Operating DC forward current, IF Reference Applications %12
Min Typ. Ad (nm) Ap (nm) temperature (mA) Number 3

L Red 476 1100 626 636 21

TLskH o5 30°/35 TLRMHGH48T(F) Transparent %2 50* $5-12 k<t N

g Green 272 500 571 574 £os N

Series Message boards Forward e AN
(InGaAgP) - Red 272 450 626 636 o Current + 2 06 AN
05 40°/50 TLRMHGH48M(F) White diffused %2 50% $5-12 - =3~
Green 153 220 571 574 Derating L3
) ] ] ) Curve g 0.4 AN
* For board design considerations, refer to the relevant technical datasheet. S
*When turning on two elements simultaneously, the total current should be kept below the rated value. 2 022
£ o
2 20 40 60 80 100 120
Ambient Temperature, Ta (°C)
Operating °
Temperature —4010100°C
Storage o
Tempergture —40t0 120°C
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4. Through-Hole LEDs
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Unit: mm

¢ 5-11

(0.8)
N o~
S S — S+ Y9 o - o S
= + == AN H = A = N+
E o © a E @ ‘B a ®
@ u%tf = s o o 8 art & o E}E 3
- = g e 3 2 ] o=
2 g 09 g 0 3 4y
3 5 $50+02 = : =2
§ ¢50£02 SRS _ € $50+02 -
STy o 2. (T s T el Y ®
£©° ~ H 3 IS S g S 3 o
E o )l ] 3 E = # 3 ._,E) + 3 ,_E g o+
2o [ = = ~ 3 i 3 = (mim| CC;
= = «A—' 2
—Uﬁ H al - I
05 5 4 - 05 ~w 0.5 ol
” 2 b + S ” S
[] = 0.5 5 Q (2 Z
S || ) ' 1 S 1 )
1 g
2.54 . - 2.54 .
== Cathode index 254 254 Cathode index Cathode index
‘l.. ’ Cathode index i ;

N | s
Tolerance: 1. Anode Tolerance: 551 1. Anode Tolerance: i ~2] 1. Anode Tolerance: =) 1. Anode
+0.2 2. Cathode | +0.2 ol 2.Cathode | +0.2 2. Cathode | +0.2 2. Cathode

6 5-12 ¢ 5-13 b 5-14 Oval-1

= o~ N = N
7] o = o £ o
o —f— + & S—— & N H 2 +
- o) ) = ot © — © = L o)
o e = iz 0| 10 = I ° 0
= ® Sy & pa 3
£ TN o s 3 —— = & 2 50202 58+0.2
= o L = = o r——‘ r——“
E’E. / ?z s ‘w\ g $p0=02 gé ‘ | S o
EE > = g ~ @ 3 N ef £¢ AET
3 b 53 N S % « S 0
= S E w| o =4 5 S0 QR
£ = 3\ = E (=} O & : ~
< 2w o| M <3 ~ g CAL =
Standoff ‘ = N o 2 v -
|1.64 ~ [ > 2 £ ‘ ‘ =
0.9 o o ] . 0.5 +
5 +l s} — [Te]
0.5 ]‘E “ 8 = m 05 X IHlz__=
05 L |13 = —~r 05 5 N 1) | ! ]
1 = 8y — \ =
S 1 S 254
2.54 (1 2.54 ‘4’1
2.54
el Cathode index g r
o %:,
C’%&j 1. Anode(Red) Ll / u
Tolerance: 2. Common Cathode | Tolerance: 1. Anode Tolerance: 1T 1. Anode Tolerance: e 1. Anode
+0.2 3. Anode(Green) +0.2 2.Cathode | +0.2 — 2! 2. cathode | +0.2 2. Cathode

Oval-2

Arched-1

5.0+0.2 43+0.2
!
Gl
227
©
o
I
‘ =
+
n
0.5 05 2
2.54 '
S
2 =il
1
2‘-54 Tolerance:
+0.2
@ ‘ 1. Anode
2 2. Cathode

(including protruded resin)

9.85 max

2.54
‘EMEL
12
Tolerance: 1. Anode
+0.2 2. Cathode

45



5. Packing Specifications

© Through-Hole LEDs

Tape Packing
Designed for @3-mm round, 5-mm round and oval through-hole LED lamps
Available in tape and reel (spaced on 2.54- or 5-mm centers) suitable for automatic pick-and-place assembly
Available in both ammo pack and tape & reel

» Part Number Format

Example:

TLRE16TP (TPK51, F)

? Note

Tape specification

Part number

Note: [[G]]/RoHS COMPATIBLE
Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
The RoHS is the Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003 on the restriction of the use of certain hazardous substances in electrical and
electronic equipment.

P Tape and Reel Specifications
The following table shows available taped packing options classified by packaging type, tape dimensions and lead polarity.

Tape Specifications
Device Positioning on Tape
Reel pack .
Ammo pack (see the left diagram below)
Anode first Cathode first
TPK1, K1 TPKR1, KR1 TPK51, K51 ®
TPK3, K3 TPKR3, KR3 TPK53, K53
TPK5, K5 TPKR5, KRS TPKS5, K55 ©
TPJ1,J1 TPJR1, JR1 TPJ51, J51 ®)
TPJ2, J2 TPJR2, JR2 TPJ52, J52 ®
TPJ3, J3 TPJR3, JR3 TPJ53, J53 ®
TPJ6, J6 TPJR6, JR6 TPJ56, J56 ©
» Tape Format
® © ® ® ©
®®0© © ®E©
(W (W (W H |2335+1|1855+1| 17.0+1 |23.35+1| 205+1 | 225+1 (23351
'Lj|“]|:' j t j t Ho - 16.0+0.5
180+1
L -05
I
Wo 6.0+0.30r13.0+0.3
i 9.0 +0.75
> W1 _05
W2 <05
Po 12.7
P1 12.7 £ 1 (component pitch)
P2 6.35+1.3
E 2.54+0.8 5.00 +0.8
-02 -0.2
L 11.0 max
Do $4.0+0.2

Through-hole LEDs packaged into tapes may differ in lead length described in the
relevant technical datasheet.
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» Reel Pack

Reel Dimensions

o1

$1=360 mm
t =50 mm
$2=30 mm

W Packing Quantity

LED Type Quantity Per Reel
$»3-mm series 2,000 pcs
¢5-mm and oval series 1,000 pcs

» Ammo Pack
1. A tape is folded alternately, with 25 devices attached per fold.
2.The first and last folds have at least four devices removed. Small box
dl =140 mm
d2 =336 mm
d3 =52 mm
Standard box*
dl =268 mm
At least four devices d1 d2 = 339 mm
are removed. d3 =55 mm
d2
One fold
has
25 devices. a3

\— At least four devices

are removed.

B Packing Quantity

LED Type Quantity Per Reel
$3-mm series 2,000 or 4,000 pcs*
$5-mm and oval series 1,000 or 2,000 pcs*

* Typical quantity

a7



5. Packing Specifications

MD LEDs

Tape Dimensions Uiifte Gl Reel Dimensions Ulifte Gl
+0
180
40:01 1.30+0.05 $1%0-4 | otl
204005 & 020005 $21+0.8 $13+05
1 o 11.4+1.0
—_+
| | 0 [l
bl o
— O35,
T02 e sl e TH
3 o 3l
@» N - g B m -e-} ]
7 Polarity
$1.1£0.1
0.75+0.1 +1
9-0
,0.20£0.05 :
o n11.4£1.0
+ i
2 I |
< " :
T04 gt . o |
+l
T05 20 3 gl F
A-A S 91 H
| I
1 :
Polarit
0.9+0.1 *1 *1 T04:4.0 £0.1 0.6+ 005 Y
T05:2.0+0.1 $0.6 £ 0.
+0
180
gst0l 4001 23+01 01804 ‘ ot
0 ! 2.0 +0.05 -, 0.3+0.05 : -
| | S {1114 +1.0
T i - +H [l 1
‘ K2 H i
—_—)— f@— -~ = o ;
! : 8 ] L]
T11 A A | sl ¢ T 1]
0| o S
T v T, | I _ B 9\ 1
7 ‘ ‘ L
Polarity
29+0.1 4001 $1.5+0.1
+0.1
1.5
13_g 40£01 v ,.02£0.05 o' 3
g A—‘ L — % :
+ n11.4+10
n T
N w8 s
- g S ;
T14 e A |
H = i
' +l
T15 | A ) 2|4 . gl H
R @ e} —
[T 1 I
L
0.9 +£0.05 ) Polarity
*] - Y
T14:0.4 % 0.05 *2 T14:4.0£0.1 0.52 +0.05
T15:0.37 +0.05 T15:2.0+0.1
+1
15101 \_&.‘ 15+0.1 975
~-0 ! 2.0+0.05 — 0.2£0.05
| — P2, 11.4+1.0
} —H
>$ ‘ 0 f
D U ,,7,@,,7, _ I
| = H
I ol o 52
T18 A N | E < o ‘ 1]
5 o
™ ——
A-n ) & t———émf—& ¢
I ' — I
|
. Polarity
15+0.1 4.0+0.1 $1.1+0.1

For board design considerations, refer to the relevant technical datasheet.
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Tape Dimensions

Reel Dimensions

Unit: mm Unit: mm
13+03
4.0+0.1 —
+0.1 S N 154+ 1.0
o157 5 H0.4+0.03
2.0+0.05 R
-
o~ ! .
T20 D N 2 |s nn
+o|H -
A A’ n |©
_A m a N _ > & _
F A=A o & N /'“ 9 o
| |s5:01 | soxod ¢1.6+0.1 Polarity
T T T
+1
o157+ 01 9.5
- 4.0+0.1 .y 0.2+0.05
-
O.[ . — v 114%10
+ <
a0
oo '
o nl o
+ \ \ 3 g
n >
T22 5y X [px [
$0.5+0.1 |
7 v Y'1'| 0.55 + 0.05 PO
X X'
0.95 +0.05
+1
9-0
4001 . 0.8 +0.05 114210
: A4+
915751 9 | |0.2+0.05
2.0 £0.05 0 ‘
o
@%3\ oD —O—0O k 2 'l
ol —[&]—[wl-folss T8
< Polarity
e T
4101 $1.1+0.1
8.0+0.1

For board design considerations, refer to the relevant technical datasheet.
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6. Handling Precautions

@ Through-hole LEDs

1-1 Mounting on a Printed Circuit Board (PCB)
»Soldering Conditions

Type of Soldering Conditions Precautions
Solder temperature: 260°C max OWhen the temperature of the device is rising, do not apply
Dip soldering Dipping time: 3 seconds max mechanical stress to it.

Location: At least 2 mm away from resin body ODuring dip soldering, do not apply mechanical stress to the

leads of a device; measures should also be taken to prevent any
temperature rise in the device.

Temperature at tip of iron: 300°C max
Soldering iron capacity: 30 W max
Soldering time: 3 seconds max OYou are advised to dissipate heat by gripping the leads with radio
Location: At least 2 mm away from resin body pliers or tweezers.

Manual soldering
(using soldering
iron)

@ Soldering precaution for flush-mount LEDs (with the G suffix)

Toshiba developed this type of LED for flush mounting onto through-hole double-sided PCBs. Compared with Toshiba’s 3-mm LEDs, the flush-
mount LEDs are less affected by the mechanical stress that occurs during automatic mounting. However, if excessive stress is applied to the
LED, the resin body may be damaged or the LED may be lose the ability to emit light. Before using the device, carefully read the precautions in
the relevant technical datasheets.

1-2 Mounting Precautions

»Lead Forming
The lead should be bent at a point at least 5 mm away from the bottom of the body resin, with the base firmly fixed
by means of radio pliers. Do not apply stress to the base. j

Pliers

»Mechanical Stress on Leads
If stress is applied to leads during soldering, or if excessive stress such as tension, twisting or compression is applied to leads immediately
after soldering while the temperature is still high, the device may become open-circuited. To avoid this problem, the positions and directions
of leads must be corrected after the device has cooled down to room temperature.

»Cleaning
- Ultrasonic cleaning
The resin body may be degraded if ultrasonic cleaning is conducted using a solvent after soldering to remove flux, or if non-recommended
chemicals are used for brushing.
Note: The amount of stress applied to a device during ultrasonic cleaning greatly varies, depending on the size of the cleaning tank, the output power of the oscillator,
the size of the PCB, and the mounting method. Perform experiments under actual conditions.
Ultrasonic cleaning should normally be conducted with an ultrasonic output of 300 W or lower and should be completed within 30 seconds.
These requirements may vary according to the size of the cleaning tank and the PCB.
- Solvent
Depending on the solvent used, the resin body may be degraded. It is therefore necessary to confirm in advance that the solvent used for
cleaning will not degrade the resin body. Also, the use of solvents containing freon is restricted so as to prevent destruction of the ozone
layer. Before using any alternative cleaning agent, confirm that it will not degrade the resin body.

1-3 Four-Element LEDs
This type of visible LED lamp also emits some IR light. If a photodetector is located near the LED lamp, ensure that it will not be affected by
this IR light.

1-4 Electrostatic Discharge
The devices with an InGaN LED chip are sensitive to electrostatic discharge. Users should follow ESD handling procedures. If excess
voltage is applied, these devices may be damaged or permanently destroyed by its energy. To protect the devices from damage or degrada-
tion, it is required to implement adequate measures to eliminate or reduce ESD and voltage surges.

1-5 Applications
Since Toshiba’s LED lamps are intended to be used for display lighting, the measurement standard is based on the spectral sensitivity of
the human eye. It is not intended to be used for any applications other than display lighting (e.g., sensors and light communications
systems.)

Refer to the relevant technical datasheet when using LED lamps.
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@ SMD LEDs

2-1 Soldering Conditions.
» Temperature Profile (reflow soldering)

Temperature profile for Pb soldering (example) Temperature profile for Lead(Pb)-free soldering (example)

| | 10 s max (%)
l l

5 s max (k)
[—

240°C max (k)————

260°C max (k) -———

140 to 160°C max (k)
150 to 180°C max (%)  230°C ——f———————

4°Cls max (), 4°C/s max (%)

60 to 120 s max (k)

60 to 120 s max (%) 30 to 50 s max ()

Package surface temperature (°C) —
Package surface temperature (°C) —

Time (s) —— Time (s) ——=
(TL#k*¢1100%,1060,1106,1108,1109,1032,1034,1050 Series, TL19W Series)

The products are evaluated under the above reflow soldering conditions. No additional tests are performed for conditions exceeding the maximum
ratings indicated. Be sure to perform reflow soldering under the above conditions.

»Soldering Patterns
For series-specific soldering patterns.

»Soldering Patterns

< 1002A and 1008A Series >
« The first reflow process should be performed under the above temperature profile within 168 hours after opening the bag. (Pb-free solder can
not be used.)
« If a second reflow process is necessary, it should be performed within 168 hours from the first reflow under the above temperature profile.
(Pb-free solder can not be used.)
« Storage conditions before the second reflow process: 30°C, 70% RH (max)
* Do not perform wave soldering.
< 1034, 1060, 1100:: Series and TL19W Series >
« The first reflow process should be performed under the above temperature profile within 168 hours after opening the bag.
« If a second reflow process needs to be performed, it should be performed within 168 hours from the first reflow under the above temperature profile.
« Storage conditions before the second reflow process: 30°C, 60% RH (max)
« For flow soldering, contact your local Toshiba sales representative. (Flow soldering cannot be performed for the 1034, 1060, TL*K1100C,
TLW:kF1100C and TL19W Series.)
< 1032 Series >
« The first reflow process should be performed under the above temperature profile within 168 hours after opening the bag.
« If a second reflow process needs to be performed, it should be performed within 168 hours of the first reflow under the above temperature profile.
Storage conditions before the second reflow process: 30°C, 70% RH (max)
« If wave soldering needs to be performed, contact your local Toshiba sales representative.
<1050 and 1052 Series >
TL::H1050, TL*:xD1050, TL*xH1052 and TL:xD1052 Series
« The first reflow process should be performed under the above temperature profile within 72 hours after opening the bag.
« If a second reflow process needs to be performed, it should be performed within 72 hours of the first reflow under the above temperature profile.
Storage conditions before the second reflow process: 5°C to 30°C, 70% RH (max)
« Do not perform wave soldering. (Soldering dipping is not also allowed.)
TL:kF1050, TL:xF1052, TLxM1050 and TL:xM1052 Series
« The first reflow process should be performed under the above temperature profile within 168 hours after opening the bag.
« |f a second reflow process needs to be performed, it should be performed within 168 hours of the first reflow under the above temperature profile.
Storage conditions before the second reflow process: 5°C to 30°C, 70% RH (max)
« Do not perform wave soldering. (Soldering dipping is not also allowed.)

»Manual Soldering

« Manual soldering with a soldering iron should meet the following conditions:
Temperature at tip of iron: 300°C (max), 350°C (max) for the TLkK1100C Series and the TL#kF105% Series
Soldering iron capacity: 25 W
Time: 3 seconds (max) (only once at each soldering point)
« For TL19W Series manual rework, use an electric hot plate. Don't use a solder iron. Only one repair can be tolerated per lead.

Refer to the relevant technical datasheet when using LED lamps.

51



6. Handling Precautions

@ SMD LEDs

2-2 Mounting Precautions Mounting example

* Do not apply mechanical stress to the resin body at high temperature.

* The resin body is easily scratched. Avoid friction against hard materials.

* When installing an assembled board into equipment, ensure that the devices on the board do
not contact with other components.

« LEDs should be mounted such that the direction of their electrodes is perpendicular to the long
side of the PCB. Design the PCB to minimize any stress that will be applied to the LEDs even if
the PCB warps.

* When LEDs are mounted onto a flexible PCB, ensure that there is no influence on their reliability. PCB

» When cleaning is required after soldering, Toshiba recommends the following cleaning solvents.
It is confirmed that these solvents have no effect on semiconductor devices in our dipping test
(under the recommended conditions). In selecting the one for your actual usage, be sure to
review your washing conditions, usage conditions and so on. Em '\

=

ASAHI CLEAN AK-225AES: made by Asahi Glass dec i )
KAO CLEAHROUGH 750H: made by Kao
PINE ALPHA ST-100S: made by Arakawa Chemical

1620

2-3 Moisture-Proof Packing
Exposure to atmospheric moisture may affect the optical characteristics of LEDs. To avoid moisture absorption, they are packed in an
aluminum envelope with a desiccant bag and a moisture indicator. Before soldering, they should be stored under the following conditions:

1. This moisture-proof bag may be stored unopened for 12 months at the following conditions:
Temperature: 5°C to 30°C
Humidity: 90% (max)

2. After opening the moisture-proof bag, the devices should be assembled within 168 hours in an environment of 5°C to 30°C/60% RH
or below.(Refer to the relevant datasheet.)
(The TL]H/]D1050 and TL]H/]D1052 Series should be assembled within 72 hours in an environment of 5°C to 30°C/70% RH or
below.)

3. If, upon opening the moisture-proof bag, the moisture indicator card shows humidity above 30% (Color of indication changes to pink)
or the expiration date has passed, the devices should be baked in tape-and-reel.
After baking, use the baked devices within 72 hours, but perform baking only once.
Baking conditions: 60 + 5°C, for 12 to 24 hours.(for 24 to 48 hours for the TLF1108,1109 and the TL19W Series)
Expiration date: 12 months from sealing date, which is imprinted on the same side as this label affixed.

4. Repeated baking can cause the peeling strength of the taping to change, then leads to trouble in mounting. Furthermore, prevent the
devices from being destructed against static electricity for baking of it.

5. If the packing material of laminate would be broken, the hermeticity would deteriorate. Therefore, do not throw or drop the packed
devices.

2-4 Electrostatic Discharge
The devices with an InGaN LED chip are sensitive to electrostatic discharge. Users should follow ESD handling procedures. If excess
voltage is applied, these devices may be damaged or permanently destroyed by its energy. To protect the devices from damage or degra-
dation, it is required to implement adequate measures to eliminate or reduce ESD and voltage surges.

2-5 Applications
Since Toshiba’s LED lamps are intended to be used for display lighting, the measurement standard is based on the spectral sensitivity of
the human eye. It is not intended to be used for any applications other than display lighting (e.g., sensors and light communications
systems.)

2-6 Four-Element LEDs

This type of visible LED lamp also emits some IR light. If a photodetector is located near the LED lamp, ensure that it will not be affected
by this IR light.

Refer to the relevant technical datasheet when using LED lamps.
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ssign-Considerations

P Absolute Maximum Ratings

The absolute maximum ratings of a semiconductor device are a set of specified parameter values that must not be exceeded during
operation, even for an instant. Even a single rating must not be exceeded at any moment. For the ratings of a specific device, refer to the
relevant technical datasheet.

»Recommended Operating Conditions
The recommended operating conditions for each device are those necessary to guarantee that the device will operate as specified in the
datasheets. If greater reliability is required, the device maximum ratings should be derated for voltage, current, power and temperature. For
details, refer to the relevant technical datasheets.

» Temperature and Humidity Conditions
Compared with electromechanical components, semiconductor devices are generally highly sensitive to temperature.
Since the electrical characteristics of the device are subject to the operating temperature, circuit designers must be fully aware of its thermal
characteristics and may need to derate the electrical ratings for temperature. Exposure to a condition beyond the guaranteed operating
temperature may affect the electrical characteristics or result in device degradation.

»Viewing Angle

Each LED has distinct viewing angle characteristics.
LEDs with viewing angles that best meet your requirements should be selected.
The viewing angle is based on the angle 6° between the axis on which the luminous intensity of

light from the optical source is 100% and any axis on which the luminous intensity is 50%.
The angle between these two axes is referred to as the LED’ s half-angle value. @
For the viewing angle of a specific LED, refer to the relevant technical datasheet. 0.5 1

»Thermal Design i

The failure rates of semiconductor devices greatly increase with operating temperatures. To ‘

achieve optimum reliability, observe the following precautions for thermal design:

 Keep the rise in ambient temperature (Ta) as low as possible.

« If the power dissipation of the device is relatively large, select the most appropriate circuit
board material and consider using heatsinks or forced air cooling. Such measures will help
lower the thermal resistance of the package.

» Temperature Dependency

Because the recombination rate of the minority carriers in LEDs depends on temperature, the luminous intensity decreases as the
temperature rises. To prevent a rise in LED’ s junction temperature due to power dissipation, Toshiba recommends pulse lighting or a
thermally enhanced package. Ensure that there is no problem with the equipment.

»Light Output Degradation
The lifetime of the LED is affected not only by the characteristics of the device, but also by the operating and environmental conditions.
Therefore, when selecting LEDs and operating conditions, it is recommended to check the lifetime characteristics.
For product-specific reliability data including lifetime characteristics, contact your local Toshiba sales representative.
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8. Product Index

Part Number Page Part Number Page Part Number Page Part Number Page
TLO3C3-M(T28 4 TLFGH1100B(T11) 21 TLOE17CP(F) 36 TLPGU1008A(T04) 15
TLO04C4-M(T28 4 TLFGV1034(T22 511 TLOE17TP(F) 36 TLPGU1008A(T05) 1B
TL19W01-D(T32 4,27 TLGE1002A(T02) 17 TLOE20TP(F) 36 TLPGU13CP(F) 42
TL19W01-L(T32 4,27 TLGE1008A(T04) 15 TLOE25TP(F) 36 TLPGU13DP(F) 42
TL19WO01-LH1(T32 4,27 TLGE1008A(T05) 15 TLOE27C(F) 36 TLPGU18TP(F) 42
TL19WO01-LH2(T32 4,27 TLGE1100D(T11) 21 TLOE28C(F) 36 TLPGU23TP(F) 42
TL19WO01-N(T32 4,27 TLGE11TP(F) 40 TLOE3OTP(F) 36 TLPGUS50T(F) 42
TL19WO01-NH1(T32 4,27 TLGE18CP(F) 40 TLOE33CP(F) 36 TLPGU53C(F) 42
TL19W01-NH2(T32 4,27 TLGE18TP(F) 40 TLOES50C(F) 36 TLPGU53D(F) 42
TL19W01-W(T32 4,27 TLGE19CP(F) 40 TLOES50T(F) 36 TLPGUS53T(F) 42
TL19WO01-WH1(T32 | 4,27 TLGE19TP(F) 40 TLOES53T(F) 36 TLPGUG62T(F) 42
TL19W01-WW(T32 4,27 TLGE23TP(F) 40 TLOEGOT(F) 36 TLPGV1034(T22 5,11
TL19WO01-WWH1(32 | 4,27 TLGE25TP(F) 40 TLOEG2T(F) 36 TLPYE1002A(T02) 17
TLAU1002A(T02) 17 TLGE27C(F) 40 TLOF1050(T20) 29 TLPYE1008A(T04) 15
TLAU1008A(T04) 15 TLGE28C(F) 40 TLOF1052(T20) 31 TLPYE1008A(T05) 15
TLAU1008A(T05) 15 TLGE33CP(F) 40 TLOF1060(T18) 19 TLPYE18TP(F) 38
TLBA1100B(T11) 23 TLGE33TP(F) 40 TLOH1032(T14,F) 13 TLPYE19TP(F) 38
TLBD1034(T22 511 TLGE5O0T(F) 40 TLOH1032(T15,F) 13 TLPYE23TP(F) 38
TLBD1050(T20) 29 TLGE53T(F) 40 TLOH1050(T20) 29 TLPYE33CP(F) 38
TLBD1052(T20) 31 TLGEGOT(F) 40 TLOH1052(T20) 31 TLPYES0T(F) 38
TLBD1060(T18) 19 TLGEG2T(F) 40 TLOH1100D(T11) 21 TLPYES3T(F) 38
TLBD1100B(T11 23 TLGEG68CG(F) 40 TLOH1106(T11) 25 TLPYEG62T(F) 38
TLBF1100C(T11 23 TLGE68DG(F) 40 TLOH16CP(F) 36 TLPYF1060(T18) 19
TLBF1108(T11 4,23 TLGEG8TG(F) 40 TLOH16TP(F) 36 TLPYV1034(T22 511
TLCBD1060(T18) 19 TLGF1050(T20) 29 TLOH17TP(F) 36 TLRE1002A(T02) 17
TLCBD1100B(T11 23 TLGF1050(T20) 31 TLOH20TP(F) 36 TLRE1008A(T04) 15
TLEGD1034(T22 5,11 TLGF1060(T18) 19 TLOH30TP(F) 36 TLRE1008A(T05) 15
TLEGD1050(T20) 29 TLGH1032(T14,F) 13 TLOH38TP(F) 36 TLRE1100D(T11) 21
TLEGD1052(T20) 31 TLGH1032(T15,F) 13 TLOHS50T(F) 36 TLRE11TP(F) 34
TLEGD1060(T18) 19 TLGH1034(T22 511 TLOHG62T(F) 36 TLRE16CP(F) 34
TLEGD1100B(T11 23 TLGH1050(T20) 29 TLOK1100C(T11) 21 TLRE16TP(F) 34
TLEGF1100C(T11 23 TLGH1052(T20) 31 TLOM1050(T20) 29 TLRE17TP(F) 34
TLEGF1108(T11 4,23 TLGH1100B(T11) 21 TLOM1052(T20) 31 TLRE20TP(F) 34
TLFGE1002A(T02) 17 TLGH1106(T11) 25 TLOM1060(T18) 5,19 TLRE25TP(F) 34
TLFGE1008A(T04) 15 TLGH28C(F) 40 TLOM1108(T11) 5,21 TLRE27C(F) 36
TLFGE1008A(T05) 15 TLGU1002A(T02) 17 TLOU1002A(T02) 17 TLRE28C(F) 36
TLFGE1100D(T11) 21 TLGU1008A(T04) 15 TLOU1008A(T04) 15 TLRE3O0TP(F) 34
TLFGE18TP(F) 40 TLGU1008A(T05) 15 TLOU1008A(T05) 15 TLRES50T(F) 36
TLFGE19CP(F) 40 TLGU13CP(F) 42 TLOV1034(T22 5,11 TLRES53T(F) 36
TLFGE19TP(F) 40 TLGU13DP(F) 42 TLPGE1002A(T02) 17 TLREGOT(F) 36
TLFGE23TP(F) 40 TLGU18CP(F) 42 TLPGE1008A(T04) 15 TLREG62T(F) 36
TLFGE33CP(F) 40 TLGU18TP(F) 42 TLPGE1008A(TO05) 15 TLRF1060(T18) 19
TLFGES50C(F) 40 TLGU23TP(F) 42 TLPGE1100D(T11) 21 TLRH1032(T14,F) 13
TLFGES50T(F) 40 TLGUS50T(F) 42 TLPGE11TP(F) 40 TLRH1032(T15,F) 13
TLFGE53T(F) 40 TLGU53C(F) 42 TLPGE18TP(F) 40 TLRH1100D(T11) 21
TLFGEG62T(F) 40 TLGU53D(F) 42 TLPGE19TP(F) 40 TLRH1106(T11) 25
TLFGE68CG(F) 40 TLGUS3T(F) 42 TLPGE23TP(F) 40 TLRH17TP(F) 34
TLFGE68DG(F) 40 TLGUG62T(F) 42 TLPGES5O0T(F) 40 TLRH27T(F) 34
TLFGF1050(T20) 29 TLGV1034(T22 511 TLPGE53T(F) 40 TLRH30TP(F) 34
TLFGF1052(T20) 31 TLOE1002A(T02) 17 TLPGEG62T(F) 40 TLRH50T(F) 34
TLFGF1060(T18) 19 TLOE1008A(T04) 15 TLPGF1050(T20) 29 TLRH62T(F) 34
TLFGH1032(T14,F) g TLOE1008A(T05) 15 TLPGF1052(T20) il TLRK1100C(T11) 21
TLFGH1032(T15,F) 13 TLOE1100D(T11) 21 TLPGF1060(T18) 19 TLRM1050(T20) 29
TLFGH1034(T22 511 TLOE11TP(F) 36 TLPGH1034(T22 511 TLRM1052(T20) 31
TLFGH1050(T20) 29 TLOE16CP(F) 36 TLPGH1100B(T11) 21 TLRM1060(T18) 5,19
TLFGH1052(T20) 31 TLOE16TP(F) 36 TLPGU1002A(T02) 17 TLRM1108(T11) 5,21




Part Number Page Part Number Page Part Number Page
TLRME16CP(F) 34 TLSF1050(T20) 29 TLYEG62T(F) 38
TLRME16TP(F) 34 TLSF1052(T20) 31 TLYE6BCG(F) 38
TLRME17DP(F) 34 TLSF1060(T18) 19 TLYE68DG(F) 38
TLRME17TP(F) 34 TLSH1032(T14,F) 13 TLYEG68TG(F) 38
TLRME20CP(F) 34 TLSH1032(T15,F) 13 TLYF1050(T20) 29
TLRME20TP(F) 34 TLSH1050(T20) 29 TLYF1052(T20) 31
TLRME27C(F) 36 TLSH1052(T20) 31 TLYF1060(T18) 19
TLRME28C(F) 36 TLSH1100D(T11) 21 TLYH1032(T14,F) 13
TLRMES5O0C(F) 36 TLSH1106(T11) 25 TLYH1032(T15,F) 13
TLRMES5O0T(F) 36 TLSH16CP(F) 34 TLYH1050(T20) 29
TLRMES53T(F) 36 TLSH16TP(F) 34 TLYH1052(T20) 31
TLRMEG62T(F) 36 TLSH17TP(F) 34 TLYH1100D(T11) 21
TLRME68CG(F) 36 TLSH20TP(F) 34 TLYH1106(T11) 25
TLRME68DG(F) 36 TLSH30TP(F) 34 TLYH16CP(F) 38
TLRME68TG(F) 36 TLSH38TP(F) 34 TLYH16TP(F) 38
TLRMF1050(T20) 29 TLSH50T(F) 34 TLYH17TP(F) 38
TLRMF1052(T20) 31 TLSK1100C(T11) 21 TLYH20TP(F) 38
TLRMH1032(T14,F) 13 TLSM1050(T20) 29 TLYH27T(F) 38
TLRMH1032(T15,F) 13 TLSM1052(T20) 31 TLYH28C(F) 38
TLRMH1050(T20) 29 TLSM1060(T18) 5,19 TLYH30TP(F) 38
TLRMH1052(T20) 31 TLSM1108(T11) 5,21 TLYH38TP(F) 38
TLRMH1100D(T11) 21 TLSU1002A(T02) 17 TLYH50T(F) 38
TLRMH1106(T11) 25 TLSU1008A(T04) 15 TLYH62T(F) 38
TLRMH16CP(F) 34 TLSU1008A(T05) 15 TLYH68TG(F) 38
TLRMH16TP(F) 34 TLSV1034(T22 5,11 TLYK1100C(T11) 21
TLRMH17TP(F) 34 TLWD1034(T22 5,11 TLYK16TAP(F) 38
TLRMH20TP(F) 34 TLWD1060(T18) 19 TLYK37TP(F) 38
TLRMH30MP(F) 34 TLWD1100B(T11 23 TLYM1050(T20) 29
TLRMH30TP(F) 34 TLWF1100C(T11 23 TLYM1052(T20) 31
TLRMH38TP(F) 34 TLWF1108(T11 4,23 TLYM1060(T18) 5,19
TLRMHGH48M(F) 42 TLWF1109(T11 4,23 TLYM1108(T11) 5,21
TLRMHGH48T(F) 42 TLWLF1100C(T11 23 TLYU1002A(T02) 17
TLRMK1100C(T11) 21 TLWLF1108(T11 4,23 TLYU1008A(T04) 15
TLRMK16TAP(F) 34 TLWLF1109(T11 4,23 TLYU1008A(T05) 15
TLRMK37TP(F) 34 TLWNF1100C(T11 23 TLYV1034(T22 511
TLRMM1050(T20) 29 TLWNF1108(T11 4,23
TLRMM1052(T20) 31 TLWNF1109(T11 4,23
TLRMM1060(T18) 5,19 TLYE1002A(T02) 17
TLRMM1108(T11) 5,21 TLYE1008A(T04) 15
TLRMV1034(T22 5,11 TLYE1008A(T05) 15
TLRU1002A(T02) 17 TLYE1100D(T11) 21
TLRV1034(T22 5,11 TLYE11TP(F) 38
TLSE1002A(T02) 17 TLYE16CP(F) 38
TLSE1008A(T04) 15 TLYE16TP(F) 38
TLSE1008A(T05) 15 TLYE17CP(F) 38
TLSE1100D(T11) 21 TLYE17TP(F) 38
TLSE16CP(F) 34 TLYE20TP(F) 38
TLSE16TP(F) 34 TLYE25TP(F) 38
TLSE17TP(F) 34 TLYE27C(F) 38
TLSE20TP(F) 34 TLYE28C(F) 38
TLSE27C(F) 36 TLYE30TP(F) 38
TLSE28C(F) 36 TLYE33CP(F) 38
TLSE30TP(F) 34 TLYE50C(F) 38
TLSE50T(F) 36 TLYESO0T(F) 38
TLSES53T(F) 36 TLYES3T(F) 38
TLSE62T(F) 36 TLYEG6OT(F) 38
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WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Product may include products using GaAs (Gallium Arsenide). GaAs is harmful to humans if consumed or absorbed, whether in the form of dust or vapor. Handle with care and do
not break, cut, crush, grind, dissolve chemically or otherwise expose GaAs in Product.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology
may be controlled under the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

Product may include products subject to foreign exchange and foreign trade control laws.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for
damages or losses occurring as a result of noncompliance with applicable laws and regulations.
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