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LED Lamp Family

High-Brightness
Through-Hole Type

W InGaAZP
* TL:kK Series
* TL:kH Series
* TL:E Series
*TL:kU Series

M InGaN
*TL:C Series

SMD Type

W InGaA P
* TL:kH Series
* TL:E Series
* TL:kF Series
* TL:kV Series
* TL:kU Series

M InGaN
* TL:E Series
* TL:D Series
* TL:C Series
* TLWJ1100

N GaN
*TL%A1100 Series
* TLWH1100

@ The four-element (InGaA£P) LED lamps ranging from the TLsH Series,
which offers the brighest luminous intensity level in Toshiba LED lamps,
to the TL=kU Series, which is for general-purpose applications. -’.,#

@ Package: -
@5 mm, 3 mm, oval

@ For o5 mm packages, LED lamps with and without standoffs are available.
(Suffix P in the part number indicates an LED lamp without standoffs.)

® Package size: 1.6x0.8 mm

2.0 x 1.25 mm
3.2 x 2.4 mm (@2 lens-top type)
2.0x1.4 mm -
3.2 x 2.8 mm(flat-top type / @3 lens-top type) 2 -t
-
- rd

»

® Product Number Format

The part number for through-hole type I consists of the following six groups of alphanumeric codes.

ﬁjrrrtmer; TL D OOO D D (F) Example: TLSU113P(F)

EE - High-brightness TLSU Series LED

Three-digit package number without standoffs
Color symbol {See page 8.) - Package number: 113
Toshiba LED 0 n

o e - Lead(Pb)-free lead finish

#% P is suffixed for LEDs without standoffs (for 05- ke 1 H

1 Sl o LEDS ht an b mouried oo on o " Example: TLSU113(F)
3% Lead(Pb)-free lead finish - TLSU Series LED with standoffs

- Package number: 113

: _
 Through-Hole Type I (two-dligit package number) 11U - Loaa(Popfee feaa s

The part number for through-hole type II consists of the following six groups of alphanumeric codes.

Pt TL [1 OO D L1 (F) Example: TLRMEG8TG(F)
=r=

Two -digit package number - High-brightness TLRME Series
Color symbol (See page 8.) - Transparent lens
Toshiba LED - Package number: 68
%  Lenstype T:Transparent C: Colored, transparent D: Colored, diffusing M: Milky white, diffusing - Can be mounted flush on a PCB.
s P is suffixed for LEDs without standoffs (for o5-mm packages only). -
Gis suffixed for LEDs that can be mounted flush on a PCB. - Lead(Pb)-free lead finish
sk Lead(Pb)-free lead finish
Recommended !

The part number for an SMD type consists of the following five groups of alphanumeric codes.

nomper: T ] ©OOO0O L (Th) Example: TLYU1008A(T04)

T f— - High-brightness TLYU Series with tape
Tape specification N
VR o) and reel suffix T04
Four-digit package number - Package number: 1008A
Color symbol
Toshiba LED
K TLkV1022 Series
Pt TL [] OO OO (T, F) , Example: TLRMV1022(T14,F)
I ¢ qLeadfreoleadfnish - High-brightness TLRMV Series with
T e tape and reel suffix T14
Four-digit package number - Package number: 1022
Color symbol s e
Toshiba LED - Lead(Pb)-free lead finish




1. New Product Digest

A highly efficient blue chip and an optimized phosphor have enabled the TLWJ1100 to achieve a luminous intensity around
1.7 times greater than that of the TLWH1100, Toshiba’s previous LED lamp.

The TLWJ1100 is used in a wide range of applications, from general-purpose applications such as light sources for equip-
ment switches and backlighting to automotive applications

Features
@ High-brightness and clear white color
® PLCC-2 package (3.2 (L) x 2.8 (W) x 1.9 (H) mm)
@ Operating temperature range: —40°C to 100°C (@ IF = 15 mA)

Applications /
@ Backlighting for car interiors and various switches
@ Pilot lamps
Absolute Maximum Ratings (Ta = 25°C) Optical and Electrical Characteristics (IF = 20 mA, Ta = 25°C)
Characteristic Symbol Rating Unit Typical Chromaticity | Typical Luminous| Typical Forward
Forward Current (DC) IF 30 mA Part Number Clter Cx Cy ||\5"(7r"|f:'g) \\Iﬂ"f\g?
Allowable Power Dissipation| ~ Pp 120 mwW (@ED TLWJ1100 | White | 0.32 | 0.31 750 3.3
Operating Temperature] Topr —40 to 100 ©
Storage Temperature Tstg —40 to 100 ©

' 2. High-Brightness Compact Surface-Mount LED Lamps —TL::k1060 Series

The TLsk%1060 Series has been developed as a compact version of the TL#:1100B Series which is used in automotive
instrument panels. This series offers ten different emitted light colors: eight InGaA4P LED colors: red (2), orange, yellow (2),
and green (3); and two InGaN LED colors: emerald green and blue.
Features
@ Package size: 2.0 (L) x 1.4 (W) x 1.3 (H) mm
= The package size is reduced to less than half the size of that of the TL#k*1100B Series.
@ Lead(Pb)-free reflow soldering 7
Applications
Backlighting for car interiors and various switches, pilot lamps

Part Number Typical Luminous Intensity Iv (mcd) | Typical Dominant Wavelength d (nm)| Typical DC Forward Voltage VF (V)
@IF =20 mA @IF =20 mA @IF =20 mA
@D TLRF1060(T18) 100 630 2.0
@D TLSF1060(T18) 200 613 2.0
@@ TLOF1060(T18) 220 605 2.0
@D TLYF1060(T18) 180 587 2.1
@D TLPYF1060(T18) 100 580 2.1
(@ TLGF1060(T18) 80 571 22
@D TLFGF1060(T18) 50 565 22
@ TLPGF1060(T18) 20 558 22
@D TLEGD1060(T18) 150 528 3.3
@ TLBD1060(T18) 45 470 3.3

E 3. High-Brightness Surface-Mount LED Lamps with Lens — TL:**H1102B Series

Features
i . i Typical Luminous| Typical Dominant |Typical DC Forward
[ ] ngh-bngh.tne.ss InGaAZ2 P-LED chip Part Number Il\r’ﬂ(ﬁgg\)/ W;;t(vmgm \\Ilill(f:lg)e
@ Package size: @IF=20mA | @IF=20mA | @IF=20mA
3.2 (L) x2.8 (W) x 3.4 (H) mm @D TLRH1102B(T10) 400 630 1.9 ‘

@ Colors: Red, Orange, Yellow @D TLRMH1102B(T10) 480 626 19 .
(@D TLSH1102B(T10) 850 613 1.9 >
@D TLOH1102B(T10) 950 605 2.0
@D TLYH1102B(T10) 700 587 2.0




E 4, Blue and Green Surface-Mount LED Lamps—TLB: LEGE/TLGTE Series

Toshiba’s LED lamps feature more new color variations to meet our customers’ different needs. These series are available in
surface-mount packages for use in end products that are small and thin. These LED lamps are used in a variety of applications,
such as backlighting for LCDs and switches, compact portable and battery-operated devices.

Features
@ Colors: Blue (BC, BD, BE) A d =470/472 nm (typ.)
Green (EGC, EGD, EGE) A d =528/535 nm (typ.)
Bluish green (GTE) A d =505nm (typ.)
® Package size: 2.0 (L) x 1.25 (W) x 1.1 (H) mm = TL*1002 Series - "'-
3.2(L) x2.8(W) x1.9(H) mm = TL*1100B Series 7/

Applications
Backlighting for LCDs and switches, indicators for compact portable and
battery-operated devices

Absolute Maximum Ratings (Ta = 25°C)

P Nt Forward Current Reverse Voltage |Allowable Power Dissipation|Operating Temperature| StorageTemperature
art Number IF(mA) VR (V) Pb (mW) Topr (‘C) Tstg(‘C)

TL#1002 Series 15 4 63 —40to 85 —40to 100
TL#1100B Series 30 4 120to 135 —40 to 100 —40 to 100

Optical and Electrical Characteristics (Ta = 25°C)

Dominant Luminous Intensity DC Forward Voltage Reverse Current
Part Number Wavelength Ad Iv(mcd) VE(V) 1R (MA)

Typ. (nm) Typ. | @IF(mA) Typ. Max @Ir(mA) |  Max @VR(V)
@D TLBC1002(T02) 472 45 10 3.0 4.2 10
@D TLBD1100B(T11) 470 70 20 33 4.0 20 10 4
@D TLBE1100B(T11) 470 100 20 32 4.3 20
@D TLEGC1002(T02) 535 120 10 3.0 4.2 10
@ TLEGD1100B(T11) 528 180 20 3.3 4.0 20 10 4
@D TLEGE1100B(T11) 528 350 20 3.4 4.4 20

2

Features
@ Thin package : Charactaristic | Symbol Rating Unit
1.6 (L) x 0.8 (W) x 0.45 (H) mm Forward Current IF 25 mA
@ High-brightness InGaA2P LED Reverse Voltage Ve 4 v
@ Operating temperature: —4Q°C to 100°C Allowable Power o 50/62.5 ™ N
@ Lead(Pb)-free reflow soldering = - L
@ Colors: Red, Orange, Yellow, Green CpemigileTCelallE]  Topr 4010 100 ¢
Storage Temparature Tstg —40 to 100 ‘C
Applications
Backlighting for LCDs and switches for automotive applications.
Typical Luminous Intensity | Typical Dominant Wavelength| Typical DC Forward Voltage
Part Number ly (mcd) Ad (mn) VE (V)
@IF =20 mA @I =20 mA @IF =20 mA
ED TLRH1032(T14,F)/(T15,F) 56 630 2.0
ED TLRMH1032(T14,F)/(T15,F) 85 626 2.0
@D TLSH1032(T14,F)/(T15,F) 160 613 2.0
@D TLOH1032(T14,F)/(T15,F) 200 605 2.0
@D TLYH1032(T14,F)/(T15,F) 100 587 2.0
@D TLGH1032(T14,F)/(T15,F) 60 571 21
(ED TLFGH1032(T14,F)/(T15,F) 25 565 2.2




Toshiba offers various products featuring high brightness, multiple colors and a wide variety of package types.
Please select the appropriate product for your application.

Through-Hole Type

@ Total 10 colors: 4 red, 1 orange, 2 yellow, 3 green
@ Four-element (InGaA£P) LEDs are available for outdoor applications
@ Various package allows customers to select the LED whose viewing angle best meets the requirements for their applications.

SMD Type

@ Wide range of packages for cellular phones and automotive applications

@ Variety of colors: White, Blue, Bluish green, Reddish purple

@ Reflow soldering

@ Toshiba original @2-mm lens-type LEDs are now available and meet the demand for low-profile end products.
Conventional through-hole LEDs were not able to meet this demand.

’ 2. Advantages of Four-Element High-Brightness LED Lamps

What is a Four-Element LED?

A four-element LED is a compound semiconductor made up of four elements: In, Ga, A2, and P. With this structure, the
same material and the same crystal growth method can be used to generate high-brightness lights in all colors from
green to red.

Large Market Size of Four-Element LEDs

Four-element LED products

TL:kK Series Traffic and [ Ultra-high blrighltness/ )
Through-hole type pedestrian the industry's highest luminous
q signals intensity
TL*:H Series
Through-hole type 8 o
High brightness
2 SMD type HMSL*/ automotive 'gh brig
7] - g
c | TL:F Series instrument clusters
‘2 SMD type
- . High brightness
TL::E Series . .
7]
g Through-hole type Electronic bulletin boards
£ SMD type
:E, TL:U Series Home appliances / PCs / [ Low-power/general-
- Through-hole type audio and visual equipment purpose LEDs
— SMD type
TLkV Series : . M Low-end
SMD type Portable electronic devices
Market Size *HMSL: High-Mounted Stop Lamp

Advantages of High-Brightness LEDs

@ Excellent visibility: Usable in daylight and indoor applications. Operating status can be read even from a distance.
@ Low power consumption: Power consumption is less than that of standard LEDs since high brightness is achieved at
low current.
@ Low component count: The number of LEDs used for LCD backlighting can be reduced.
Component assembly cost can be also saved.
@ High reliability: Longer operating life can be achieved at low forward current.



3. Colors of Four-Element High-Brightness LED Lamps

Below is an overview of Toshiba’s high-brightness LEDs, showing the H and E Series.

TLOH sk

5
I
2 TLRMH s 3
W NewE Series Tivessr  TROERE L ggp
o
£ TLPYE sk TLRME s
-
2 TLGE %3 TLRE s
°
o‘f” TLFGE s
B TLPGE::k
ad 558 nm 565 nm 571 nm 580 nm 587 nm 605 nm 613 nm 626 nm 630 nm
—— Green Yellow ———— —— Orange Red

and Materials

Peak Emission
Color Material Wavelength (typ.) 2p (hm)  [Dominannt?d (nm) Color Symbol
@IF =20 mA @IF=20 mA
InGaALP 644 630 RH/RE/RF/RU
InGaALP 636 626 RMK/RMH/RME/RMV
Red InGaALP 636 623 SuU
InGaALP 623 613 SH/SE/SF/SV
Orange InGaAgP 612 605 OH/OE/OF/OV/OU
Amber InGaALP 596 592 AU
InGaAgP 590 587 YK/YH/YE/YF/YV/YU
Yellow InGaAsP 583 580 PYE/PYF
InGaALP 574 571 GE/GF/GV/GU
InGaALP 568 565 FGE/FGF
P InGaAZP 562 558 PGE/PGF/PGV/PGU
InGaN 523 528 EGC/EGD/EGE
InGaN 468 470 BC/BD/BE
Blue
GaN 428 465 BA

Typical Spectrum of Main Products

T#Pg*—l ‘]LVTTAU TLSH;iE;iF/SV
TLBC/ TLFG: TLSU
TLBA TLBD/TLBE TLGTE— TLEGH TLPGE— T ] { TLO% | TLRs
LA OISR NN

0300 400 500 600 700

I

]
—

—

Relative Luminous Intensity
~—
\
<
~—
/ / ><)

e
o

Wavelength A (mm)
Note: For detalils, refer to the relevant technical datasheets.



uminous Intensity Classificatio

Through-Hole Type / SMD Type TL:#:£1100B / 1106 / 1060 / 1102B Series

. Luminous Intensif . Luminous Intensi . Luminous Intensit . Luminous Intensit
Bin (mcd) ty Bin (med) ty Bin (mcd) Y Bin (med) Y
A 0.09 t0 0.23 N 85 to 230 JA1 40t06.3 A RA1 100 to 160
JA
B 01510 0.41 P 153 10 414 Jn2 501080 RA2 12510 200
KA1 6.3t0 10 SA1 160 to 250
® 0.27100.74 Q 27210736 KA ° SA °
KA2 8.0t0 12,5 SA2 200 to 320
D 0.48t0 1.29 R 476 t0 1,290
° ° LA1 10t0 16 TA1 250 to 400
LA TA
E 0.85102.3 s 850 to 2,300 LA2 12510 20 TA2 320 t0 500
F 1.53t04.14 T 1,530 to 4,140 MA1 161025 UA1 400 to 630
MA UA
G 2.72107.36 u 2,720 to 7,360 MA2 20 to 32 UA2 500 to 800
H 47610 12.9 v 4,760 t0 12,900 m LY 251040 7 A 630 t0 1000
NA2 3210 50 VA2 800 to 1250
J 851023 w 8,500 to 23,000
PA1 4010 63 WA1 1000 to 1600
K 15.3t0 41.4 X 15,300 to 41,400 PA WA
PA2 50 to 80 WA2 1250 to 2000
L 27.2t073.6 Y 27,200 to 73,600 QA1 6310 100
QA
M 47.6t0 129 QA2 80to 125
Part Number Format for Through-Hole Type
Example: TLYH16TP (ST, F) The example shows the case of the
A TLYH16TP, which includes bins S and

Lead-free lead finish T. Binned products are normally

Part number Luminous intensity bin two bins (standard).

- For the available luminous intensity bin, contact your nearest Toshiba representatives.

; 7. Lens Color and Appearance

Lens Color Transparent Colorless diffused Colored transparent Colored diffused

Appearance
/

A colored transparent lens and colored deffused lens are of the same color as the emitted light.




7. Pulse Opera

Refer to the graphs for pulse allowable forward current ratings below. Note that pulse operation requires derating with
respect to the ambient temperature, as does DC operation.

Pulse allowable forward current rating (Ta = 25°C)

DC Forward Current Pulse Allowable Forward Current Characteristic
IF max (mA) Irp max (Note 1) (mA) Curves
15 1
25 120 2
30 3 Note 1:
50 200 4 Pulse width Pw = 100 pis,
70 5 Duty ratio Dg = 10"
Characteristic Curves (1) Characteristic Curves (2) Characteristic Curves (3)
o 11 A B I Tlzze oo T [ {ree
z i il il z N N[ {Pw =104 < NN V= v = o w
£ 120 Tt E = £ AL HH
£ 2o ' I Pw-10ps N - NN s, = 10m N |
N NI e £ 100 NN HHH £ 100 ——55 Ay
£ 100 = T £ ] - ]
& "1 20 me NN I3 N g
3 N 3 80— 3 80
S w0 R\ \ S | g
8 s s
s \ g o0 ‘ £ 60
& 60 uw Allowable R ['s lowable Range
° ‘Allowable ry @
g El g
E 40 % 40 5 40 —
< = =
8 8 8
Z 20 — 2 20 £ 2
. i . .
103 102 101 1 10-3 10-2 10-1 1 10-3 10~ 101 1
Duty Ratio Da Duty Ratio Da Duty Ratio Dn
Characteristic Curves (4) Characteristic Curves (5)
g 200 Tﬁlzylcl g 200 ‘Tlal sthlc
' NN e & NN 1o
_ N [T ms. — 160 N \! ms
£ 160111 } = F—tHior
L] | lom: ke me ||| on ™
o o
T 120 I T 120 —
H Allowable Rang = H Allowable Range — —
fs fid
o 80 = o 80 H
5 5
8 8
S l S
5 5
I 40 E
8 k)
S S
& &
o o
10-3 10-2 10-1 1 10-2 102 10-1 1
Duty Ratio Dg Duty Ratio Dg

; 8. Main 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 © with

respect to the axis of the light source. The angle at which luminous

intensity is exactly 50% of the axial luminous intensity is called the half- 20
value angle © 1/2. The half-value angle on both sides of the axis is

expressed as 20 1/2. % %"

0 0.5 1

Relative luminous
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 intensity is med. A narrow view-

[}
ing angle LED provides a high luminous intensity. u_u

Temperature Dependence Viewing angle
The light output changes according to the ambient temperature.




3. Product List for the SMD Type

1.TLV1022(T14,F), T

Features

@ Package dimensions: 1.6 (L) x 0.8 (W) x 0.45 (H) mm (including lead length) 4

@® New LED chip structure achieving high-brightness and low-current drive - -
(TLxV1022) S S

@ The TL#kV1022 Series can replace the previous high-brightness LED lamps. 8

@ TL:kH1032 Series can be used in automotive interior applications. <TLkVI022>

@ Lead(Pb)-Free reflow soldering

Package Dimensions Unit Recommended Soldering Pad Dimensions
bt (Unit: mm)
TL#V1022 Series/TL#H1032 Series - 202

02

EEo Rfiar

_|
[
1
1.6+0.1

,_
|
T

L w

Absolute Maximum Ratings Ta=25°C

|_ Characteristic Symbol Rating Unit

! 03] \ S ot Forward Current IF 15/25 mA
LED chip Reverse Voltage VR 4 A%

Power Dissipation | Pp 34.5t062.5 mW

@ ; ,(A::;hd(;de Operating Temperature | Topr | —40 to 100 °C

Tolerance: +0.05 Storage Temperature | Tstg —40 to 100 °C

L]

Note: Refer to the relevant technical datasheet for the detail.

Electrical and Optical Characteristics

@Ta = 25°C
S Dominant Wavelength Ad DC Fon\yFaR:i/ )Voltage Rwelgse CAurrent Luminous;nl gtensily .
Name Part Number Color Typ. (nm) @IF =5 mA @VR=4V @IF =5 mA Avglifsble
@IF=5mA Typ. Max Max Min Typ.
% TLRV1022(T14,F)/(T15,F) Red 630 1.8 21 10 4.76 15 # JK
s TLRMV1022(T14,F)(T15F) | Red 626 1.8 2.1 10 4.76 15 # JK
Y& TLSV1022(T14,F)/(T15,F) Red 613 2.0 2.3 10 85 30 # KL
TL#V Series
(InGaAQP) Y TLOV1022(T14,F)/(T15F) | Orange 605 2.0 23 10 8.5 38 # KL
Yo TLYV1022(T14,F)(T15,F) Yellow 587 2.0 2.3 10 8.5 25 # KL
Y& TLGV1022(T14,F)/(T15,F) Green 571 2.0 2.3 10 4.76 14 # JK
¢ TLPGV1022(T14,F)/(T15,F) | Pure green 558 2.0 2.3 10 1.53 3.5 # FG
. Dominant Wavelength Ad DC Fon\;l’fn\jl Voltage Rwelfeuiurrent Lumlr;su(?nlgé?nsny :
Name Part Number Color Typ. (nm) @lF=20mA @VR=4V @IF =20 mA Avslilnasble
@lF =20 mA Typ. Max Max Min Typ.
(@D TLRH1032(T14,F)/(T15,F) Red 630 2.0 24 10 25 56 -
(@D < TLRMH1032(T14,F)(T15,F)| Red 626 2.0 24 10 40 85 -
(@D TLSH1032(T14,F)/(T15,F) Red 613 2.0 24 10 63 160 =
TL:kH Series
(InGaAQP) (@D TLOH1032(T14,F)/(T15,F) | Orange 605 2.0 24 10 100 200 -
(@D s TLYH1032(T14,F)(T15F) | Yellow 587 2.0 24 10 40 100 -
(@D 5 TLGH1032(T14,F)/(T15,F) | Green 571 21 25 10 25 60 -
(@D TLFGH1032(T14,F)/(T15,F) | Fresh green 565 22 25 10 10 25 -

+: Sealed in a moisture-proof bag
#: For the available luminous intensity bins and further details, contact your nearest Toshiba sales representative.

10



Typical Characteristics

V—IF® V—IF® IF—VE®
TL#V1022 Series TL#H1032 Series TL%V1022 Series
g \ g ™ T 100
g Ta=25°C g Ta=25°C e O-H-HH ®TLRMV f | Ta = 25°C|
E E TLRV
= ~ 50| @msv
= 100 @ = 100 K TLov
T i 5 ) £ 30 Lyv
3 s0 Ed e @TLPGV ——— e
5 @. s z @TLGV
5 ® = g0 © 4
2 2 S s v
2 TLRV/RMV 2 1 @ T s /A
< 10 ® TLSV - ®TLRH H / 7
H # TLOV E ©TLRMH s 3 7/
g 5 A TLYV e 5 @TLSH -
£ 7 TLGV £ 3 @TLOH
3 3 [ TLPGV 3 %TLVH 1
1 3 5 10 %0 50 100 Siran 16 18 20 22 24 26
Forward Current I (mA) 1 3 5 10 3050 100 Forward Voltage Ve (V)
Forward Current I (mA)
Pulse allowable forward Pulse allowable forward current
IF—VF® current characteristics characteristics
TLH1032 Series TL#V1022 Series TL#H1032 Series
100 - = 140 —
@TLRH/TLRMH | Ta = o5° < [T 17 [T 7a = 25°] < LI 1 [ \‘ra:25°c
50 | @TLSHITLOH {Ta=259 £ 120 /—| [ M= E 120 fom L 1 P
_ OTLYH & fom e 0p & [ R G|
< 3o | @rLeH = bl = ] i = 2l £ 00 !
E @TLPGH g 100 z 20ms [ TSN\
x s [-aonm \‘\ \\} £ o [ NREE
= S 80 S Allowable Ran \
g 10 g I £ w0
S 5 = —— £ 60— TAllowable Rar s
e 2 40 2 40
3 ] g
5 E H
= O] < 20 = 20
3 ! )
1 Z o [ z 0
14 16 18 20 22 24 10° 102 101 1 10 10° 102 10 1
Forward Voltage Vr (V) Duty Ratio Dr Duty Ratio Dr
IF—Ta Radiation pattern
Vertical direction Horizontal direction
Ta=25°C . Ta=25°C
_ 30 . 0
g [ ] 1 200 10 10 5
£ TL:H1032 Series
L 25
: \ /
2 20 .
S TL#V1022 S \ 70‘ 70° 70 ““ 70°
S orics S
P \ ARSI el ARSI
H 80 A 80 e 80
£ 10 . AW e Ao A .
] \ % 0 0204060810 0 0204060810
3 5 | |
K] \ ! :
< |
0
0 20 40 60 80 100 120 {E@}»
Ambient Temperature Ta (°C) |
|
Tape and Reel Specifications
X Packing Container
Tape Type Suffix to pi .
itch ) . Quantity / Reel
Part Number Tape dimensions (mm) Appearance Y
4
Embossed T14 4 mm 8
tape 4000 pcs / reel
g /|
2 il
—
Embossed T15 2 8
mm
tape - 8000 pcs / reel
4
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3. Product List for the SMD Type

Features

@ Package dimensions: 1.6 (L) x 0.8 (W) x 0.6 (H) mm

@ High brightness and low power consumption

@ Available in TO4 tape (4 mm pitch) and TO5 tape (2 mm pitch).
Use of TO5 tape improves the efficiency of assembly process.

@ Low-profile package (t = 0.6 mm) suitable for use as backlighting in thin
equipment.

@ Lead(Pb)-Free reflow soldering

Package Dimensions i Recommended Soldering Patterns
(Unit: mm) (Unit: mm)

1 2
Polarity ' 0.8 0.7 0.8

| |
LED chip (0.2) [ ) | : _
s @ I %
w S | e
16
1.1
| (1.0) Absolute Maximum Ratings 5
i o i Ta = 25°C
s
: = Characteristic Symbol Rating Unit
“:' ':“7’ Forward Current IF 25 mA
| e 03 Reverse Voltage VR 4 \
‘ Power Dissipation Pp 60 to 62.5 (Note 1) mw
1. Cathode 1 2 3 N
2. Anode // Operating Temperature Topr —40to 85 C
Storage Temperature Tstg —40to 100 °C
Cathode index Tolerance: 0.1

Note 1: Refer to the relevant technical datasheet.

Electrical and Optical Characteristics

Typical Luminous Intensity |Forward Voltage VF | Reverse Current | Typical Emission Wavelength
f‘:ﬁ':: Color Part Number @ II: =(n;?)dl)nA Q@Ir =(Vz)o mA @I\’I‘H(iﬁ \ @lF : r2"0 mA AvaBiiI:: le
Min Typ. Typ. Max Max Ap AL Ad
Red | + TLRE1008A(T04)/(T05) 27.2 70 1.9 24 50 644 18 630 | # LM
Red v TLSE1008A(T04)/(T05) 47.6 140 1.9 24 50 623 17 613 | # MN
Orange| + TLOE1008A(T04)/(T05) 47.6 180 2.0 24 50 612 15 605 | # MN
TLE Series | Yellow | s TLYE1008A(T04)(T05) 272 | 105 20 24 50 590 13 587 | # MN
(InGaALP) |pureyelow| % TLPYE1008A(T04)/(T05) 27.2 70 2.0 2.4 50 583 13 580 | # LM
Green | + TLGE1008A(T04)/(T05) 27.2 70 2.0 24 50 574 11 571 | # LM
Green |+ TLFGE1008A(T04)/(T05) 85 25 2.0 2.4 50 568 1 565 | # JK
Puregreen| ¥ TLPGE1008A(T04)/(T05) 4.76 18 2.1 24 50 562 11 558 # HJ
Red ¥ TLSU1008A(T04)/(T05) 27.2 60 2.0 2.4 50 636 17 623 # LM
Orange| ¥ TLOU1008A(T04)/(T05) 27.2 78 2.1 25 50 612 15 605 | # MN
TLkU Series | Amber | sx TLAU1008A(T04)/(T05) 85 30 2.1 25 50 596 13 592 # LM
(nGaAR) ['velow |+ TLYU1008A(TO4)/(T05) 85 | 30 | 21 | 25 50 500 | 13 | 587 | # LM
Green |+ TLGU1008A(T04)/(T05) 85 30 24 25 50 574 11 571 | # KL
Puregreen| ¥ TLPGU1008A(T04)/(T05) 1.53 6 2.1 25 50 562 11 558 # GH

+#: Sealed in a moisture-proof bag.
#: For the available luminous intensity bins and further details, contact your nearest Toshiba sales representative.
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lv-1F Iv-IF Iv-VF
TLHE Series (InGaALP) TLH#U Series (INGaALP)
< 300 - __100 50
e Ta=25°C e B 50| Ta=25°C [F O1LRE Ta=25°C
£ £ o 30 TLSE
= 100 ==z %0 T A z ®TLOE
2 7 2 il E | e
% 30 ’ 1018 g)! % 10 @ = TLGE
<€ c = 10 TLFGE
= 10 ;}/ L s 5 5 @ Tiree AL
a z 3 7 H ya 7
2 TLRE 2 ¥ 3 5 7 71747
2 iy 3 4 1 @TLSU ° VAV VA FAC)
i TLYE = @TLou s DTisu
F] TLPYE 2 05 @TLAU g 8 / ®TLoU
2 7 ® 3 TLYU i = ®TLAU
£ LA Il |
TLGU
3 05 TLPGE 3 01 Omeay 1 @TLPGU
1 3 5 10 30 50 100 1 3 5 10 30 50 100 16 17 18 19 20 21 22
Forward Current I (mA) Forward Current I (mA) Forward Voltage Vr (V)
Pulse allowable forward current
characteristics Iv-TF
_ F
< o5 E
£ 120 HO\"\‘H H “Ta 25°G) £
e — o Pw=10 ps — =
= N WO =
g [ 2oms TSN NI £ 30
s [ AN o
0 °
S Allowable Ran \\ 2
s
2 P
2 40 K
g || é 10
3 il 3
) 2
z o [ =R
10° 1072 107 1 20 40 60 80 100
Duty Ratio Dr Ambient Temperature Ta (°C)
Radiation pattern
Horizontal direction OTLEE
X Packing Container
Suffix to . 9 .
Tape Type Pitch Quantity / Reel
Part Number " .
Tape dimensions (mm) Appearance
Embossed "
tape T04 4 mm 4000 pes / reel
i
Embossed
tape T05 2mm 8000 pcs / reel
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3. Product List for the SMD Type

P st

Features

@ Package dimensions: 2.0 (L) x 1.25 (W) x 1.1 (H) mm

@ Four-element (InGaA4P) and InGaN high-brightness LED

@ Replacement of the general-purpose luminosity LED lamps contributes to reducing .
power consumption and obtaining higher brightness in end products.

@ A package height of 1.1 mm supports use in slim-profile devices as backlighting.

@ Lead(Pb)-Free reflow soldering

Package Dimensions Recommended Soldering Patterns i
(Unit: mm) (Unit: mm)
1

Polarity O_K_g L 12 10 12

Cathode index $'7 LED chip (0.25) ‘ ‘ ‘ ‘ ‘
] —~
! | | ae a
& 8 ‘ =

20 |

Absolute Maximum Ratings

Ta=25C
Characteristic Symbol Rating Unit
Forward Current IF 15/25(Note 1) -
Reverse Voltage VR 4 \
Power Dissipation Pp 60 to 63(Note 1) mw
1.Cathode 2 Operating Temperature | Topr —401t0 85 °c
2 Anode Storage Temperature Tstg —40to 100 °C

Tolerance: +0.1 -
Note 1: Refer to the relevant technical datasheet.

Electrical and Optical Characteristics

Typical Luminous Intensity | Forward Voltage | Reverse Current | Typical Emission Wavelength|
Series Color Part Numb @:: ir;f)dLA @IFV . ;\(I))mA oy "R mA Avalladle
Name art Number R F m Bins
Min Typ. Typ. Max Max Ap AL Ad
Red v TLRE1002A(T02) 27.2 70 1.9 2.4 50 644 18 630 # LM
Red ¥ TLSE1002A(T02) 47.6 140 19 24 50 623 17 613 # MN
Orange v TLOE1002A(T02) 47.6 180 2.0 24 50 612 15 605 # MN
TL:E Series Yellow v¢ TLYE1002A(T02) 27.2 105 2.0 24 50 590 13 587 # MN
(InGaALP) | pyre yellow “ TLPYE1002A(T02) 27.2 70 2.0 24 50 583 13 580 | # LM
Green W TLGE1002A(T02) 27.2 70 2.0 24 50 574 11 571 # LM
Green w TLFGE1002A(T02) 8.5 25 2.0 24 50 568 11 565 # JK
Pure green + TLPGE1002A(T02) 4.76 18 20 24 50 562 11 558 | # HJ
Red ¥ TLRU1002A(T02) 4.76 45 2.0 2.4 50 644 18 630 # KL
Red ¥ TLSU1002A(T02) 27.2 60 2.0 2.4 50 636 17 623 # LM
Orange ¥ TLOU1002A(T02) 27.2 78 2.1 25 50 612 15 605 # MN
T('T:gai‘zif)s Amber # TLAU1002A(T02) 85 | 30 2.1 25 50 596 | 13 592 | # LM
Yellow ¥ TLYU1002A(T02) 8.5 30 2.1 25 50 590 13 587 | # LM
Green W TLGU1002A(T02) 8.5 30 21 25 50 574 1 571 # KL
Pure green ¥ TLPGU1002A(T02) 1.53 6 2.1 25 50 562 11 558 | # GH
TL%G Series | Green # TLEGC1002(T02) #120 #4.2 10 %520 | %35 | %535 | —
((InEEhY) Blue # TLBC1002(T02) #45 | %30 | w42 10 %470 | %25 | w472 | —

+: Sealed in a moisture-proof bag.  #: IF = 10 mA
#: For the available luminous intensity bins and further details, contact your nearest Toshiba sales representative.
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Typical Characteristics
Iv—IF
TL*E Series (InGaAZP)

300 T T
Ta=25C

Luminous Intensity (on axis) v (mod)

Forward Current I (mA)

IF—VF
TL*E Series (InGaAQP)/TL:U Series (InGaA£2P)
50
®TLRE Ta=25C
30| _TLSE
g | @ToE
E TLYE 1
= TLPYE
= TLGE ®,
= 10| TiFGE
e @TLPGE [—
5 i's
3 5 7
B 71 @TLRU
s TLSU
g 3 / ’@T* ®TLoU
& /1/ Siab
fe T TLYU
TLGH
1 DTLPGU
16 17 18 19 20 21 22

Forward Voltage Vr (V)

Pulse allowable forward
current characteristics

TL#C1002 Series

\\!
Allowable Range
1

Pulse Allowable Forward Current lre (mA)

Duty Ratio D

Tape and Reel Specifications

Luminous Intensity (on axis) Iv (mcd)

Forward Current IF (mA)

Iv—IrF

TLU Series (InGaA£P)

100
=G 2
50| Ta=25C 0
=
30 BZ22 @
A TH
10 =
5
3 12
H @ TLRU
1 @TLSu
@ TLou
05 @TLAU
TLYU
03 TLGU
o1 ®T1LPGU
1 3 5 10 30 50 100

Forward Current  Ir (mA)

IF—VF

TL#C Series (InGaN)
100

T
Ta=25C |

50

5

3

1

26 28 30 32 34 36

Forward Voltage V (V)

Radiation pattern

Horizontal direction

v (med)

Luminous Intensity (on axis)

Pulse Allowable Forward Current Ire (mA)

Pulse Allowable Forward Current IF (mA)

v—IF

TL#C Series (InGaN)
300

Ta=25C

100

50

30

@ TLBC

@ TLEGC

1 3 5 10

Forward Current

Pulse allowable

30 50 100
IF (MA)

forward

current characteristics

TL*E1002A Series/TL:#U1002A Series

[T il []Ta=25C
120 T T
10 msT™L |5 Pw=10 ps—|
100 RNy ]
20 ms [TINNSNINNN T
TTITT
80— Allowable Range 7 \ \ }
60
40
20
1|
0 [
1079 107 10 1
Duty Ratio D
IF—Ta
0 @ TL*ETL#U
| @ TUic
30
[©]
20
@
10
0
20 0 60 80 100

Ambient Temperature Ta (C)

Suffix to Packing Container
TR 17 Part Number Pitch Tape dimensions A Quantity / Reel
(mm) ppearance
oy
Em?ao:esed To2 4mm . 4 3000 pcs / reel
e
"




3. Product List for the SMD Type

P 4.TL:xE1005B(TO

Features

@ Package dimensions: 3.2 (L) x 2.4 (W) x 2.4 (H) mm

@ Four-element (InGaA£P) high-brightness LED

@ Package with 2 mm lens substantially improves light extraction. 1

@ Designed for miniaturization and slimming while maintaining high- -
brightness emission.

@ Optical axis precision is substantially improved compared with the through-
hole type. Designed to reduce nonuniformity in display contrast.

Package Dimensions _ Recommended Soldering Patterns
; ) (Unit: mm) (Unit: mm)
Polarity o—|«—o 11 2.0 11
22.0
T Te |
< | —
o | )
| o
N r ) |
Cathode index 30 ‘ ‘
=
& ,
(\ o /\
© ~ - -
‘ | { o Absolute Maximum Ratings .
[ | [ | 23 Ta=25°C
=
05202 Characteristic Symbol Rating Unit
Forward Current I 25 mA
Reverse Voltage VR 4 \Y
1 2
Power Dissipation Pp 60 mW
1. Cathode . _ o
2 Anode Operating Temperature Topr 40 to 85 C
Tolerance: 0.1 Storage Temperature Tstg —40 to 100 °C

Electrical and Optical Characteristics

Typical Luminous Intensity | Forward Voltage V| Reverse Current | Typical Emission Wavelength
ﬁzrri:: Color Part Number S eri%oma | ontiy @l =20 mA Avalable
Min Typ. Typ. Max Max Ap AL Ad
Red vr  TLRE1005B(T03) 153 450 1.9 24 50 644 18 630 | #PQ
Red ¥  TLSE1005B(T03) 272 | 1000 1.9 24 50 623 17 613 | #RS
Orange | 3% TLOE1005B(T03) 476 | 1500 2.0 2.4 50 612 15 605 | #RS
TL%E Series| Yellow | +# TLYE1005B(T03) 272 850 2.0 2.4 50 590 13 587 | #RS
(InGaAZP) Ppueyelow| + TLPYE1005B(T03) 153 | 430 2.0 24 50 583 13 580 | #QR
Green ¥  TLGE1005B(T03) 153 350 2.0 2.4 50 574 11 571 #PQ
Green v TLFGE1005B(T03) 85 260 2.0 2.4 50 568 1 565 | #PQ
Puegreen | ¢ TLPGE1005B(T03) 47.6 130 2.1 24 50 562 11 558 | #MN

+v: Sealed in a moisture-proof bag.
#: For the available luminous intensity bins and further details, contact your nearest Toshiba sales representative.

Recommended Conditions for Automated Pick-and-Place Assembly

For other relevant information, consult the
manufacturer of the automated pick-and-
place equipment.

Diameter of vacuum head 1.2 mm
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Pulse allowable forward current

Iv-IF IF-VF characteristics
3000 50 =
5 [T [©) @ TLRE I I e < [ M [Ta=25°]
g Ta=25°C @ I a0 o TESE | | Ta=25"C E 120 N [ T
< 1000 X @ @ TLOE R 5 N VP = 10 s
= == 2| om0 e = 100 N N e
2 500 T TeE / g L20 N 1
g 300 2 + 10| o Tirae A1 S &
S “ S a 7 g — Allowable Range
2z ’/2!/(/6 TLRE ] 1~ £ 60
2 100 2 @TLSE o 5 ya ya i
2 7 @ TLOE B / @
£ 50 A TLYE g3 g 40
R Y.~ 4 ) TLPYE 5 H —
2 A TLGE = < 20
€ / T TLFGE @ \Hl
3 10 TLPGE 1 g 0 il
1 3 5 10 30 50 100 16 17 18 19 20 =21 22 10° 10° 107 1
Forward Current I (mA) Forward Voltage VF (V) Duty Ratio Dr
IF-Ta Radiation pattern
40 _ 250
< Ta=25°C
£
L
=~ 30
£
g
]
o
T 20
H 70°
5
= “ 80°
5 1
g" 90°
H 0 02 04 060810
=
0
0 20 40 60 80 100
Ambient Temperature Ta (°C)
X Packing Container
Suffix to . 9 .
Tape Type Pitch Quantity / Reel
Part Number " .
Tape dimensions (mm) Appearance
‘ 4
Embossed
tape TO3 4mm 8 1000 pcs / reel
—
4
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3. Product List for the SMD Type

Features

@ Package dimensions: 2.2 (L) x 1.4 (W) x 1.3 (H) mm
@ Resin with high heat resistance used for the package extends the range of the !

operating temperature. \ﬂ

Topr =—-40 to 100°C
@ Lead(Pb)-Free reflow soldering

Package Dimensions ) Recommended Soldering Patterns :
(Unit: mm) (Unit: mm)
L 08 12 L 08
22) | \ \ \
. |
1 |2 | -
o [ I -
il rh [l o| < ‘
I - [
Cathode index Absolute Maximum Ratings AT
© Characteristic Symbol Rating Unit
o
Forward Current (DC) IF 30 mA
L Reverse Voltage VR 410 15 Vv
J—ﬁ Power Dissipation Po 75 to 120 (Note 1) mw
1. Anode i — o
5 Cathode Tolerance: 0.2 Operating Temperature Topr 40 to 100 ©
Storage Temperature Tstg —40 to 100 ‘C

Note 1: Refer to the relevant technical datasheet.

Electrical and Optical Characteristics

Typical Luminous Intensity | Forward Voltage VF | Reverse Current | Typical Emission Wavelength
Series Iv (mcd) (V) IR (A) (nm)
Name Color Part Number @IF =20 mA @IF =20 mA @Vr=4V @IF =20 mA
Min Typ. Typ. Max Max Ap Al Ad
Red (@D 7 TLRF1060(T18) 40 100 2.0 25 10 644 18 630
Red @D + TLSF1060(T18) 100 200 2.0 25 10 623 17 613
Orange | (ED ++ TLOF1060(T18) 100 220 2.0 25 10 612 15 605
TL#F Series | _Yellow @D + TLYF1060(T18) 63 140 21 25 10 590 13 587
(InGaAgP) | Pueyelow | (@D + TLPYF1060(T18) 40 100 2.1 25 10 583 13 580
Green | (@D 3 TLGF1060(T18) 40 80 2.1 25 10 574 11 571
Green | (@D + TLFGF1060(T18) 25 50 2.1 25 10 568 11 565
Puregreen | (ED + TLPGF1060(T18) 10 20 21 25 10 562 11 558
TLsD Series| Blue (@D + TLBD1060(T18) 25 60 88 4.0 *10 468 25 470
(InGaN) | Green | (@) # TLEGD1060(T18) 63 150 33 40 #10 523 35 528

+: Sealed in a moisture-proof bag. #%: VR=4V
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v

TL#F Series (InGaA£P)
= T T T
3 o O <
g 0| ra-zo [FHAY 2
= 100 ==
@ —
3 !
5 L~
2 10 d @ TLRF
2 TLSF
o H @ TLOF
= ’ TLYF
El [ TLPYF
o TLGF
£ 1 TLFGF
3 TLPGF
3 ost — —+H

1 3 10 30

Forward Current I (mA)

v
TL:kD Series (InGaN)
100 T
Ta=25°C |
< ]
E
€
I3
s 10
o 7
B
3
g 7
s
fis

1
26 28 30 32 34 36 38 40
Forward Voltage VF (V)

o
\

K08

s

60 ":‘: ““ o
7?.7 "" .’4\%“:\ 700
:;7 [7 ..g%\\\\wé 80

Forward Current Ir (mA)

Pulse Allowable Forward Current If» (mA)

v
TLskD Series (InGaN)
1000
Ta=25°C |
300 I
100 2
30 AT O
1
10 ]
3
@ TLBD
1 @ TLEGD
1 3 5 10 30 50

Forward Voltage VF (V)

Pulse allowable forward
current characteristics

120

71y

e
3

80

60

40

20

z 0T

Duty Ratio Dr

IF—VF
TLF Series (InGaA#P)
100 .
Ta=25C |
z I
£
L
€
g 10
3 = 21 @TLRF
° I/ ’l @TLSF
g 11 @TLOF
g it @TLYF
4 /i TLPYF
L1 @ ®TLGF
TLFGF
4 /1/ @ TLPGF

1.4 16 1.8 20 22 24 2.6
Forward Voltage Vr (V)

IF—Ta

P © TLBD
B © TLEGD
= ‘ TLxF
L 40
€
I3
5 30
s}
° D1
3
£ 20
& ®.
o
g 10
H
s
<

0

0 20 40 60 80 100 120

Ambient Temperature Ta (C)

Packing Container
Suffix to "
Tape Type Pitch uantity / Reel
pe lyp Part Number Tape dimensions (mm) Appearance a Yy
Embossed T18 4 mm 3000 pcs / reel
tape
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3. Product List for the SMD Type

TL:£1100B Series

Features

@® Package dimensions: 3.2 (L) x 2.8 (W) x 1.9 (H) mm
@ Resin with high heat resistance is adopted for the package;
the device can be used in high temperature. ’:"
Wide operating temperature range: V
Topr = —40 to 100 °C: TL*E Series
Topr =—40 to 110 °C: TL*H Series
@ Lead(Pb)-Free reflow soldering

Package Dimensions Recommended Soldering Patterns

(Unit: mm) (Unit: mm)
4 5 1.65 1.15 1.65
Po\arityo—”—o "—-‘ "—“
35 )
02.4 32 | LEDchip ‘
s ‘
T
It | 3
[N A
4 \ i
Cathode index
~ . A q
t:—b 3 =k Absolute Maximum Ratings oGS
W o8 Characteristic Symbol Rating Unit
Forward Current (DC) IF 50/70 (Note 1) mA
Reverse Voltage VR 4 Vv
1 ‘ ‘ ‘ ‘ 5 Power Dissipation Po 120 to 161 (Note 1) mw
1. Anode ‘ ‘ ‘ Operating Temperature Topr (Note 1)
— L °C
2. Cathode Tolerance: £0.2 Storage Temperature Tstg 40110/100/240jtof110

Note 1: Refer to the relevant technical datasheet.

Electrical and Optical Characteristics

Typical Luminous Intensity Forward Voltage VF | Reverse Current | Typical Emission Wavelength
Series Iv (med) R nm
i Color Part Number @IF =20 mA @IF =20 mA @VrR=4V @IrF =20 mA
Min Typ. Typ. Max Max Ap AL Ad
Red » TLRH1100B(T11) 63 150 1.9 23 10 644 18 630
Red ¥ TLRMH1100B(T11) 63 150 1.9 2.3 10 636 17 626
TLkH Series | pqg # TLSH1100B(T11) 160 260 19 23 10 623 17 613
LR Orange % TLOH1100B(T11) 160 270 2.0 23 10 612 15 605
Yellow ¥ TLYH1100B(T11) 100 220 2.0 2.3 10 590 15 587
Red » TLRE1100B(T11) 40 100 1.9 24 50 644 18 630
Red ¥ TLSE1100B(T11) 63 180 1.9 2.4 50 623 15 613
Orange ¢ TLOE1100B(T11) 63 150 2.0 24 50 612 15 605
T'El’:gaiig‘)*s Yellow # TLYE1100B(T11) 63 150 20 24 50 590 13 587
Green v« TLGE1100B(T11) 40 100 2.0 24 50 574 11 571
Green » TLFGE1100B(T11) 25 45 2.0 2.4 50 568 11 565
Pure green » TLPGE1100B(T11) 10 25 2.1 2.4 50 562 1 558

¥r: Sealed in a moisture-proof bag.
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Iv-IF Iv-1F IF-VF
TLiH Series (InGaAQP) TLAE Series (InGaA2P) TLiH Series (InGaAZP) TLKE Series (InGaAlP)
= 1000 = — 500 50 =
35 = ]
g Ta=25C 8 E 300| Ta=25C Z Ta=25C @% @
< 500 g N i 30
E — = ©) z
& 300 7 2 100 £
3 7 g 5 70 : ©
& L 5 = g 10 ﬂ# ;s
= 100 z £ 2 @ TLRHITLAMH
G A T TLSH
s 50 & S 10 TLRE S S I~/ O TLoH
£ £ TLSE s \ﬂ\ f @ TLYH
g = 5 s nee W AT iTa gue
TLRMH o
K @ TLSH £ 3 7@ @ TLGE = @ @ TLOE/TLYE
£ 3 TLOH 5 f TLFGE TLGE/TLFGE
2 0 @TLYH EE ‘ TLPGE 1 @ ®TLPGE
1 3 5 10 30 50 100 1 3 5 10 30 50 100 16 18 20 22 24 26
Forward Current IF (mA) Forward Voltage Vr (V) Forward Voltage Vr (V)
Pulse allowable forward Pulse allowable forward T
current characteristics current characteristics F-la
TL*E Series (InGaAZP) . TLskH Series (InGaA#P)
<
< Tow =10 7 E = 80 ® @ TL#H (InGaALP)
£ 200 Hi = 200 T @ TL#E (InGaAP)
& U w=1 = —~ T
o B [ - i e
5 160 ——— m i E: 160 ——1 g &0 ®
5 2 =1 £
o o 3
g o H g : S
£ Allowable Range —} § Allowable Range = g
S 80 L g I 5
@ © &
3 = 220
3 g k-
2 4 3 w H
3 < 3
g o 8 < o
103 102 10 1 Z % 02 10 T 0 20 40 60 8 100 120
Duty Ratio D Duty Ratio D Ambient Temperature Ta (°C)
Radiation pattern
90° SWEZ: 90
0 02 04 06 08 1.0
Suffix to Packing Container
Tape Type B Mt Pitch Quantity/ Reel
Tape dimensions (mm) Appearance
Embossed
T11 2000 pes / reel
tape P
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3. Product List for the SMD Type

» InGaN and GaN Series

@ Package dimensions: 3.2 (L) x 2.8 (W) x 1.9 (H) mm
@ Resin with high heat resistance is adopted for the package; @ {
the device can be used in high temperature. A =
Wide operating temperature range: V \/ ""’
Topr = —40 to 100°C
@ Lead(Pb)-Free reflow soldering : TL::k1100B Series
@ Reflow soldering : TL#:%1100 Series

 Package Dimensions —

TL:E Series/TL:D Series/TLBA1100B TLWA1100/TLBGA1100/TLRPA1100 TLWH1100/TLWJ1100
1 2 2 O—[:j—o 1 1 O—[:j—o 2
Polarity o—Jp{—0
M{ g: LED chip Cathode index LED chip 25
ﬁ % : 024 f—37—| LEDohp
S —— i
N ﬁqdl K I E%J
Cathode index i:& ﬁ —
Cathode index
e T+ : :
08 =2 ‘:f -
0.8
L0 niiin
1. Anode U U 1. Anode 1. Anode U U
2 Cathode Tolerance: 0.2 2 Cathode Tolerance: 0.2 2 Cathode Tolerance: 0.2
(Unit: mm) a5
’.i,’.&.r&»‘ Characteristic Symbol Rating Unit
Forward Current (DC) IF 30 (Note 1) mA
‘ Reverse Voltage VR 4 \
| 3 Power Dissipation Pp 120 to 135 (Note 1) mw
\ o Operating Temperature Topr
_ (Note 1) o
‘ Storage Temperature Tstg Dty C

Note 1: Refer to the relevant technical datasheet.

CGroen| % TLEGETIOOBTIY) | o0 | a0 | a4 | 44 | 10 | s | wm | s |

TLE Series
(InGaN)
Blue TLBE1100B(T11)
TLD Series | Green | (@ED * TLEGD1100B(T11) 100 200 3.3 4.0 10 523 35 528
(InGaN) Blue | (ED* TLBD1100B(T11) 40 70 89 4.0 10 468 25 470
TL*(e SSN?ries Blue ¥ TLBA1100B(T11) *4 *7 #3.7 #4.2 10 #428 #60 #465

vr: Sealed in a moisture-proof bag.  *: IF = 10 mA

L aRes | white | @D ¥ TLWJ1100(T11) 400 | 750 | 33 | 40 0.75 (Note 2) (Note 2)
TURRLSSMeS | white ¥ TLWH1100(T11) | 250 | 450 | 35 | 42 075 (Note 2) (Note 2)
TLxEDSares | white | @D # TLWD1100(T11) 63 | 180 | 33 | 40 — (Note 2) (Note 2)
White * TLWA1100(T11) | 63 | 100 | 35 | 42 075 (Note 2) (Note 2)
TL¥A Series | Bash % TLBGAT100(T11) | 63 | 100 | 35 | 42 | o075 | — [oi5 | — | — [os | —
Fissigien “ TLRPA1100(T11) | 40 | 70 | 35 | 42 0.75 — [oss | — | — [o20 | —

v Sealed in a moisture-proof bag.  Note 2: See "Chromaticity ranking of the TLWJ1100, TLWD1100, TLWH1100 and TLWA1100" on page 23.
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Typical Characteristics

Iv-IF Iv/lv(20 mA) - IF IF-VF
TLBA1100B
TL#E Series (InGaN)TL#D Series (InGaN) _ TLWH1100/TLWA1100/TLBGA1100/TLRPA1100 100
= 1000 R OTLBA
g 500| Ta=25C - = @TLWHTLWA
< 300 | g — TLBGA/TLRPAH——@
= T © s z
= 1 il 3 B £ @TLEGE L _lslyl@
% 100 o = @TLGTE S)
= =0 z  |Gnaane ®
§ 30~ T s =9 g 10 |79 iy,
z < ===, i
2 3 - L
£ § o1 @ TLWH 3 v, i 7
ﬁ E TLWA g Y/ 7/
o TLBGA 3
g 3 TLRPA = JI°]
E £ @ TLWD
3 o 5 0.01 @ TLWY s
03 10 30 50 100 - 10 100 22242628 3032 34 36 38 40 42 44 46
Forward Current I (mA) Forward Current I (mA) Forward Voltage Vr (V)
Pulse allowable forward F-T .
current characteristics -la Radiation pattern
Ta=25°
P 80
< C = O TLBA
E 120 L] . H @ TLWHWA
g T § - T BG“éz’é
= 10,ms = TLE iTE
z 1® 2l . 60 TLEDTLWY ‘
e 5 @ TLBE .
3 8 £ O\ 70
S 3 e
g P 40 80
g 60 Allowabl g ® A 90°
5 4
< H 0 0.2 04 060810
ie 1 5
H 5
2 20 g o N
% 0 < o T@
102 102 107" 1 20 40 60 80 100 120
Duty Ratio Dr Ambient Temperature Ta (°C)

Chromaticity ranking of the TLWH1100 and TLWA1100

The devices are classified into groups of chromaticity coordinates
as shown below. For details, contact your nearest Toshiba sales office.

Tolerance: + 0.01

Chromaticity ranking of the TLWJ1100 and TLWD1100

The devices are classified into groups of chromaticity coordinates
as shown below. For details, contact your nearest Toshiba sales office

Tolerance: £ 0.01

0.39 r 0.42 F
E | 0.40 F
e s E2 0.8 7 7
0.35 | - L 0.36 {
r | 2 |1 034 F et
0.33 | E 7K
. F — L 032 4
© ga1 b D11 | © 030F S
STE c2 o %
r C1 “F %
029 026 F 4
S ooa | KB
027 [ e 3K
F 022 F
025 C 0.20 &
029 03 0.31 032 0.33 034 035 036 0.37 0.24 0.26 028 03 032 034 036 038
Cx Cx
Tape and Reel Specifications
X Packing Container
Tape Type Pasnufl\fllxr:wober Pitch Quantity / Reel
o Tape dimensions (mm) Appearance
Embossed
tape T11 2000 pcs / reel
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3. Product List for the SMD Type

P 7.TL:H1106(T1

Features
@ Package dimensions: 2.2 (L) x 1.4 (W) x 1.3 (H) mm ﬁ
@ High-current drive i
@ Resin with high heat resistance used for the package extends the range of y
the operating temperature.
Topr = —40 to 100°C
@ Lead(Pb)-free reflow soldering

Package Dimensions Recommended Soldering Patterns
(Unit: mm) (Unit: mm)

10— o2 1,65

3.2 LED chip

= I
N

o

9 R

02.4

\

+ \_ Cathode index *Refer to relevant technical datasheets.

o

- al

=H = q

gﬂ S th 4 Absolute Maximum Ratings o o0

19

08
(EL) Characteristic Symbol Rating Unit
(.1;42 Forward Current (DC) IF 70 mA
j ‘ Reverse Voltage VR 4 \
1. Anode 1 2 Power Dissipation Pb 175 mw
2. Cathode
Operating Temperature | Topr —40 to 100 “©
Tolerance: +0.2
Storage Temperature Tstg —40 to 100 °C

Electrical and Optical Characteristics

Typical Luminous Intensity |  Forward Voltage VF | Reverse Current |  Typical Emission Wavelength
Series Iv (mcd) IR (HA) nm
Name Color Part Number @IF =50 mA @IF =50 mA @Vr=4V @IF =50 mA
Min Typ. Typ. Max Max Ap AL Ad
Red % TLRH1106(T11) 160 380 21 25 10 644 18 630
Red % TLRMH1106(T11) 160 380 21 25 10 636 17 626
TLskH Series | Red # TLSH1106(T11) 250 500 22 25 10 623 17 613
(nGaALP) | 5range # TLOH1106(T11) 250 600 22 25 10 612 15 605
Yellow ¥ TLYH1106(T11) 250 450 22 215] 10 590 15 587
Green % TLGH1106(T11) 100 200 2.2 2.5 10 574 11 571

+r: Sealed in a moisture-proof bag.
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Pulse allowable forward current

IvF IF—VF characteristics
1000 = 100 . B T ]
£S5 = i = Ta=25C
g Ta=25C | e - s s L s faih
£ a0 ? | @E ? 2 50 Ta=25C "7 & Kl Lo 10y
2 T
£ e ™ LT ms
— i £ 30
Lz £ B wl ] fllhs
«© =t - S
£ 30 a 8 10 H 120 1/
£ 3
-4 3 g Allowable Rangt —1
s 10 A g s . £ ow H
£ TLRH,TLRVH H f TLRH,TLRMH 2
@ TLSH S 3 2 TLSH g
2 3 TLOH TLOH g w
£ TLYH g TLYH =
3 TLGH f TLGH 3
1 2
1 3 5 10 30 50 100 14 16 18 20 22 24 26 & o 10 2 10 1 1
Forward Current I (mA) Forward Voltage Vr (V) Duty Ratio Dg
IrTa Radiation pattern
100 Ta=25C
]
T % 0o 102 0°_10° 50 o
SN
g 50°
g 'Q"z‘\ .
g LR
g FRSEKN 70°
5 LSS
¢ o aun 80
5 9
g 2 4 06 0810
S
=
00 20 40 60 80 100 120
Ambient Temperature Ta (C)
Suffix to Packing Container
Tape Type e N e Pitch Quantity / Reel
Tape dimensions (mm) Appearance
Embossed T11 4 mm 2000 pes / reel
tape
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3. Product List for the SMD Type

2

Features

TL:H1102B(T10)

*E1102B(T10)

@ Package dimensions: 3.2 (L) x 2.8 (W) x 3.4 (H) mm
@® Four-element (INnGaA2P) high-brightness LED

@ Resin with high heat resistance is used for the package; the device

can operate in high temperatures.

Wide operating temperature range:

Topr = —40 to 100°C

Package Dimensions

; 5 (Unit: mm)
Polarity O—N—o
3.5
LED chip 32 ] ‘
i IR
oo
28 \_Cathode index

N
0

1. Anode
2. Cathode

Electrical and Optical Characteristics

Recommended Soldering Patterns

-
>

3.4

(Unit: mm)
1.65 1.15 1.65 ‘
| 3
‘ o
Absolute Maximum Ratings
Ta=25C
Characteristic Symbol Rating Unit
DC Forward Current IF 50 mA
DC Reverse Voltage VR 4 Vv
Power Dissipation Po  [115t0 120 (Note!)|  mW
Operating Temperature Topr 40 to 100 °C
Storage Temperature Tstg 40 to 100 °C

T Tolerance: -0.2

Note 1: Refer to the relevant technical datasheet.

Typical Luminous Intensity Forward Voltage Reverse Current Typical Emission Wavelength
Series Iv (med) Ve (V) IR (MA) (nm)
T Color Part Number @IF =20 mA @IF =20 mA @Vr=4V @IF =20 mA
Min Typ. Typ. Max Max p AL Ad
Red | (@D + TLRH1102B(T10) 160 400 1.9 23 10 644 18 630
Red |(@ED + TLRMH1102B(T10) 160 480 1.9 23 10 636 17 626
TI(‘I’:E' ai?gf | Red @D+ TLSH1 102B(T10) 400 850 1.9 2.3 10 623 17 613
Orange | ([ ¥ TLOH1102B(T10) 400 950 2.0 2.3 10 612 15 605
Yellow | @D v TLYH1102B(T10) 250 700 2.0 23 10 590 15 587
Red ¥ TLRE1102B(T10) 100 320 1.9 24 50 644 18 630
Red ¥ TLSE1102B(T10) 250 600 1.9 24 50 623 15 613
TLE Series | Orange ¥ TLOE1102B(T10) 250 650 2.0 24 50 612 15 605
(InGaAP) | Yellow # TLYE1102B(T10) 160 480 20 24 50 590 13 587
Green 3¢ TLGE1102B(T10) 100 300 2.0 24 50 574 11 571
Pure green + TLPGE1102B(T10) 25 75 2.1 2.4 50 562 11 558

+: Sealed in a moisture-proof bag.
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Typical Characteristics

Iv-IF Iv-IF IF-VF
TL#H Series (InGaA2P) TL#E Series (InGaA2P) TLiH Series (INGaAZP)
AZOOO T 7 . 0 100 T
3 Ta 250 @ 3 Ta=25'C 3 Ta=25°C|
£1000 = £ Lo00 | z I ar A
= 7 z 13 Pl
__ 500 Z & 500 — = 30
2 2 -
% 300 5 5 %0 7 H
c ~ ® 2
s V¢ s 2N ] 5 10 /[ 1/
= 12) = 100 3 7
£ 100 2 ° a
2 2 50— 5 /
2 74 i g z H 100 Sy /| |
£ 50 . D TLRH £ 30(— 2! g y/iN DTLRH
2 30 2 TLRMH ] T 2 3
3 ) TLSH 3 a) T ] @TLSH
€ oo e © 2 oo
3 10 5 TLYH 3 [ — i T ‘ @TLYH
1 3 5 10 30 50 100 1 3 5 10 1.6 18 2.0 22 2.4
Forward Current I (mA) Forward Current Ir (mA) Forward Voltage Vr (V)
I Ve Pulse allowable forward current IF-Ta
characteristics
TL*E Series (InGaALP)
50 s _ 80
Ta=25°C [ < z
z / L N £
= _ & T x
& 2/® £ 160 = = 60
= g e [ md] H
o 10 f—f— o 5
5 —7 B 120 - )
‘3, 5 AR | H - ti-Allowable Range—+— — s 40
§ 7R I g g ] £
H AN 2 f
5 3 2 ||
= [1] g 2 20
@ TLRE, TLSE 3 4 K
@ TLOE, TLYE, TLGE =3 E
@ TLPGE 2 S
1 2 <,
&
16 18 20 22 24 26 10 102 107 1 20 40 60 80 100 120
Forward Voltage V (V) Duty Ratio Dn Ambient Temperature Ta (°C)
Radiation pattern
Ta=25°C
Tape and Reel Specifications
Suffix to Packing Container
Tape Type B Pitch — Quantity / Reel
Tape dimensions (mm) Appearance
Embossed T10 8 mm 500 pes / reel
tape
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4. Product List for the Through-Hole Type

1. Electrical and Optical Characteristics

Toshiba offers high-brightness LED series by developing four-element (InGaA£P) high-brightness LEDs and designing
optimum lenses. Select the appropriate product for your application.

Type I (three-digit package number)

Absolute Maximum Ratings Electrical / Optical Characteristics
Series Name DC forward | DC reverse | Power Operating Storage Forward voltage VVF (V) [Reverse current IR (uA) Typical Emission Wavelength
current voltage | dissipati p Peak wave- | Spectialine Donirert
IF (mA) VR(Y) | Po(mW) | Topr (:C) Tsg () | P | max |ir(mA) | max | VR(V) | lengihdp | "NWIN |yagerghia] IF (mA)
TLSU Series 30 4 72 Note 1 = 20 | 24 20 50 4 636 17 623 20
TLOU Series 30 4 72 Note 2 - 2.0 | 24 20 50 4 612 15 605 20
TLYU Series 30 4 75 Note 3 - 21 | 25 20 50 4 590 13 587 20

* Some product specifications differ from the series specifications given above. For details, refer to the relevant technical datasheet.
Note 1: For operating and storage temperatures, see page 33.
Note 2: For operating and storage temperatures, see page 35.
Note 3: For operating and storage temperatures, see page 37.

Type II (two-digit package number)

Absolute Ratings Electrical / Optical Characteristics
SeriesName DC forward|DC reverse| Power Operating Storage Forward voltage Vr (V) |Reverse current I (uA)| _ Typival Emission Wavelength
ool oinoel Liseipats E ; R R
IF (mA) VR (V) Po (mW) Topr ('C) Tstg (‘C) typ. max | IF(mA) | max Vg (V) )_FE o MQ‘ IF (A)
TLRH Series 50 4 120 4010100 | —40to 120 1.9 24 20 50 4 644 18 630 20
TLRE Series 50 4 120 4010100 | —40to 120 1.9 24 20 50 4 644 20 630 20
TLRMK Series 50 4 130 4010100 | —40to 120 24 26 20 50 4 636 13 626 20
TLRMH Series 50 4 120 4010100 | —40to 120 1.9 24 20 50 4 636 13 626 20
TLRME Series 50 4 120 4010100 | —40to 120 1.9 24 20 50 4 636 23 626 20
TLSH Series 50 4 120 4010100 | —40to 120 2.0 24 20 50 4 623 13 613 20
TLSE Series 50 4 120 —4010100 | —40to 120 1.9 24 20 50 4 623 20 613 20
TLOH Series 50 4 120 4010100 | —40to 120 2.0 24 20 50 4 612 13 605 20
TLOE Series 50 4 120 4010100 | —40to 120 2.0 24 20 50 4 612 20 605 20
TLYK Series 50 4 130 4010100 | —40to 120 24 26 20 50 4 594 13 590 20
TLYH Series 50 4 120 4010100 | —40to 120 2.0 24 20 50 4 590 13 587 20
TLYE Series 50 4 120 4010100 | —40to 120 2.0 24 20 50 4 590 17 587 20
TLPYE Series 50 4 120 -40t0100 | —40 to 120 2.0 2.4 20 50 4 583 14 580 20
TLGE Series 50 4 120 4010100 | —40to 120 2.0 24 20 50 4 574 17 571 20
TLGU Series 30 4 72 4010100 | —40to 120 241 24 20 50 4 574 17 571 20
TLFGE Series 50 4 120 4010100 | —40to 120 2.0 24 20 50 4 568 15 565 20
TLPGE Series 50 4 120 4010100 | —40to 120 241 24 20 50 4 562 14 558 20
TLPGU Series 30 4 72 4010100 | —40to 120 241 24 20 50 4 562 14 558 20

TLRMHGH Series —40t0 100 | —40to 120

50(Total)

* When designing a circuit in which an LED is used, refer to the relevant technical datasheet.

' 2. Package Selection Guide

Package Size | Viewing Angle Part Number Package Size | Viewing Angle Part Number
5 23TP Arched 5 x 2.5 10° 33TP, 33CP
6 180P 30°/45° 248
7 20TP, 20CP Oval 5 x5.8 30°/50° 27C
12° 38TP 40°/70° 27T
18 19TP, 19CP Oval 5 x4.3 80°/50° 28C
20° 156P, 172P, 17TP, 17CP of 160, 163
25 25° 16TP, 16CP, 17DP 10° 50T *TL#U Series
30° 113P, 18TP, 18CP, 48T, 16° 50T, 50C
30TP, 31TP, 32TP 18° 164
40° 114P, 48M, 30MP 35° 128, 125
45° 13CP 23 40° 124, 126, 53T, 53C *TL:kU Series
55° 13DP 45° 53T
75° 25TP 50° 53D
130° 11TP 60" 262, 267
80° 268G, 62T, 68TG, 68CG
#For detalils, refer to the Product List for the Through-Hole Type, 100° 68DG
pages 30 to 41. 120° 60T
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List for the Through-Hole Type

Series

Viewing Angle

Luminous Intensity Iv (mcd)
@ir =20 mA

|Typical Emission Wavelength IF = 20 mA|

S Pacl:;grﬁ)&ze e i o Part Number 2 (nm) Ap () Lens Color Glaseed]
TL%kK 23° 1530 5700 TLRMK16TP(F) 626 636 Transparent *3
Series 05

(InGaALP) 30° 850 3000 TLRMK31TP(F) 626 636 Transparent *3
. 4760 11000 TLSH20TP(F) 613 623 Transparent *3

7 2720 9000 TLRMH20TP(F) 626 636 Transparent *3

. 2720 6500 TLSH38TP(F) 613 623 Transparent *3

12 1530 4800 TLRMH38TP(F) 626 636 Transparent *3

1530 4500 TLSH17TP(F) 613 623 Transparent *3

20° 850 3200 TLRMH17TP(F) 626 636 Transparent *3

TLH 850 2000 TLRH17TP(F) 630 644 Transparent *3

Series 2 . 850 1900 TLSH16TP(F) 613 623 Transparent *3

(InGaALP) % 476 1500 TLRMH16TP(F) 626 636 Transparent %3
476 1300 TLSH30TP(F) 613 623 Transparent *3

33° 476 950 TLRMH30TP(F) 626 636 Transparent *3

272 680 TLRH30TP(F) 630 644 Transparent *3

40 272 600 TLRMH30MP(F) 626 636 Milky white diffused *3

. 2720 4700 TLSH50T(F) 613 623 Transparent *3

03 16 850 2000 TLRH50T(F) 630 644 Transparent *3

80° 47.6 180 TLRH62T(F) 630 644 Transparent *3

Oval 5 x5.8 40°/70° 153 450 TLRH27T(F) 630 644 Transparent %3
4760 12000 TLRME20CP(F) 626 636 Red transparent *3

7 2720 9000 TLSE20TP(F) 613 623 Transparent %3

2720 8000 TLRME20TP(F) 626 636 Transparent *3

2720 7000 TLRE20TP(F) 630 644 Transparent *3

850 3000 TLSE17TP(F) 613 623 Transparent *3

20° 850 2400 TLRME17TP(F) 626 636 Transparent *3

476 1500 TLRE17TP(F) 630 644 Transparent *3

TL*E 476 1500 TLSE16TP(F) 613 623 Transparent *3

Series o5 476 1000 TLSE16CP(F) 613 623 Red transparent *3

(InGaA2P) 272 1200 TLRME16TP(F) 626 636 Transparent *3
25° 272 800 TLRE16TP(F) 630 644 Transparent %3

272 800 TLRME16CP(F) 626 636 Red transparent *3

153 600 TLRE16CP(F) 630 644 Red transparent *3

153 500 TLRME17DP(F) 626 636 Red diffused *3

272 1000 TLSE30TP(F) 613 623 Transparent *3

8o 153 600 TLRE30TP(F) 630 644 Transparent %3

75° 47.6 150 TLRE25TP(F) 630 644 Transparent *3

130° 8.5 20 TLRE11TP(F) 630 644 Transparent %3

#: Designed for flush mounting. * When designing a circuit in which an LED is used, refer to the relevant technical datasheet.
Note: Refer to page 9 for information on pulse operation. Also, refer to page 3 for product number format.
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@Ta=25°C

Absolute Maximum Ratings DPacka e Appl Characteristics *1
imension ications
DC forward curtent IF (mA) | Pulse forvard curent e (ma) ’
50 200 05-3 Pilot lamps(narrow range) % U2
50 200 05-13 boards, B g ¢
50 200 05-1 Forward
Current
50 200 05-1 Pilot lamps Derating xS
5 04
50 200 05-4 (narrow range) G H
L 0.2
50 200 05-4 S
g 9
50 200 05-2 Message boards 2 0 20 40 60 80 100
= Ambient Temperature Ta (°C)
50 200 05-2 Backlighting
50 200 25-2 Pilot lamps(narrow range) Operating Temperature -30°Ct085°C
50 200 05-3
Storage Temperature —40°C to 120°C
50 200 05-3
50 200 05-14 Message boards Ci %2
50 200 05-14 Backlighting
50 200 05-14
50 200 05-14
50 200 03-3 Forward z
Pilot lamps Current £506
50 200 23-3 Derating =g
Ci 504
50 200 03-2 Backlighting (wide range) urve § 1
0.2
50 200 Oval-1 Message boards 3 I
g o
S "0 20 40 60 80 100
50 200 A < Ambient Temperature Ta (°C)
50 200 25-1 Message boards
50 200 05-1 Backlighting Operating Temperature —-20°Cto 75°C
50 200 25-1 Storage Temperature —30°C to 100°C
50 200 05-2
50 200 05-2 Ct *3
50 200 05-2
312
50 200 05-3 K
@ 1
50 200 05-3 S 2
Backlighting (wide range)
50 200 05-3 Forward
Current ;206
50 200 05-3 Derating S
50 200 05-3 Cunve g .
£0.2
50 200 05-3 % 0
5 0 20 40 60 80 100 120
50 200 25-2 3 Ambient Temperature Ta (°C)
50 200 05-14 Message boards
50 200 05-14 Backlighting Operating —40°C to 100°C
50 200 05-6 § Storage Temperature —-40°C to 120°C
Pilot lamps
50 200 05-7
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4. Produc

List for the Through-Hole Type

Luminous Intensity Iv (med)
@iF =20 mA

[Typical Emission Wavelength IF = 20mA

e | | Typ. T s 2d (0m) [ ap (nm) tens Golor e
1530 3500 TLRMES50C(F) 626 636 Red transparent *3
16° 1530 3500 TLSE50T(F) 613 623 Transparent %3
850 2200 TLRMES50T(F) 626 636 Transparent *3
850 1800 TLRE50T(F) 630 644 Transparent *3
272 800 TLSE53T(F) 613 623 Transparent %3
45 272 600 TLRMES53T(F) 626 636 Transparent *3
153 400 TLRE53T(F) 630 644 Transparent %3
03 85 330 ¢ TLRME68TG(F) 626 636 Transparent *3
TLE 85 260 # TLRMEG68CG(F) 626 636 Red transparent %3
(If:;fjp) 80° 85 200 TLSE62T(F) 613 623 Transparent %*3
47.6 180 TLRMEG2T(F) 626 636 Transparent *3
47.6 120 TLREG62T(F) 630 644 Transparent *3
100° 476 140 ¢ TLRMEG8DG(F) 626 636 Red diffused %*3
120° 15.3 45 TLREGOT(F) 630 644 Transparent *3
272 750 TLSE27C(F) 613 623 Red transparent %3
Oval 5x5.8 307/50° 153 400 TLRME27C(F) 626 636 Red transparent %3
85 300 TLRE27C(F) 630 644 Red transparent *3
85 200 TLRE28C(F) 630 644 Red transparent *3
Oval 43x5 80°/50° 85 200 TLRME28C(F) 626 636 Red transparent %3
85 300 TLSE28C(F) 613 623 Red transparent *3
6 1530 4500 TLSU180P(F) 623 636 Transparent *1
20° 272 900 TLSU156P(F) 623 636 Transparent *1
25 30° 153 550 TLSU113P(F) 623 636 Red transparent %2
40° 47.6 250 TLSU114P(F) 623 636 Red diffused %*2
9 476 4000 TLSU163(F) 623 636 Pale red transparent #1
TLsU 476 1600 TLSU160(F) 623 636 Transparent #1
Series 18° 153 450 TLSU164(F) 623 636 Pale red diffused #1
(InGaAdP) 153 300 TLSU125(F) 623 636 Transparent 1
23 35° 85 270 TLSU123(F) 623 636 Red transparent %2
85 180 TLSU126(F) 623 636 Milky white diffused 1
40° 47.6 100 TLSU124(F) 623 636 Red diffused *2
60" 47.6 170 TLSU262(F) 623 636 Transparent *1
80" 47.6 130 # TLSU268G(F) 623 636 Transparent %1

#: Designed for flush mounting. * When designing a circuit in which an LED is used, refer to the relevant technical datasheet.
Note: Refer to page 9 for information on pulse operation. Also, refer to page 3 for product number format.

32




@Ta=25°C

Absolute Maximum Ratings Package -

DC forwerd curent I (1A) | Puls forvardcurent e (k)| Noabor. G
50 200 23-3
50 200 23-3
50 200 23-3
50 200 23-3 Pilot lamps
50 200 23-4
50 200 03-4
50 200 03-4
50 200 23-5
50 200 23-5
50 200 23-2
50 200 03-2 | Backlighting (wide range)
50 200 23-2
50 200 23-5
50 200 23-1
50 200 Oval-1
50 200 Oval-1 Message boards
50 200 Oval-1
50 200 Oval-2
50 200 Oval-2 Message boards
50 200 Oval-2
30 120 05-1 | Pilot lamps (narrow range)
30 120 95-3

Message boards

£Y 120 255 Backlighting
30 120 05-5
30 120 23-3
30 120 23-3
30 120 23-3
30 120 03-4 Pilot lamps
30 120 03-4
30 120 03-4
30 120 03-4
30 120 23-2 o
- o e Backlighting (narrow range)

Characteristics 1
g 12
g
2
5
£os
Forward =
Current £ £ 06
Derating =S
Curve g 0.4
5
5 0.2
|
£ 0
S 0 20 40 60 8 100
Ambient Temperature Ta (°C)
Operating Temperature —-30°Cto 85°C
Storage Temperature —40°C to 120°C
Characteristics *2
Si2
g
21
=
°
Los
Forward H o
Current 206
Derating 9
Curve g 04
5
£o2 I
2 |
) |
2 0 20 4 60 80 100
Ambient Temperature Ta (°C)
Operating Temperature —20°Cto 75°C
Storage Temperature —30°C to 100°C
Cl *3
Forward
Current | o6
Derating :L‘SOA
Curve g
£o2
o
g o
3 0 20 40 60 80 100 120
< Ambient Temperature Ta (°C)
Operating Tempe —40°C to 100°C
Storage Temperature —40°C to 120°C
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4. Product List for the Through-Hole Type

Series Package Size |Viewing Angle Luminmg llgte%mflﬂy (mes) (ypic Enision Wevaisnph = 20l Lens Color Fee
Name mm 201/2 Min Typ. Part Number 2 (nm) Ap (nm) Guaranteed
7 4760 15000 TLOH20TP(F) 605 612 Transparent *3
12° 2720 7500 TLOH38TP(F) 605 612 Transparent %3
TLekH o8 20° 1530 5000 TLOH17TP(F) 605 612 Transparent %3
(:::i;) 25° 850 2300 TLOH16TP(F) 605 612 Transparent *3
16° 1530 5800 TLOHS50T(F) 605 612 Transparent *3
o3 80° 153 550 TLOH62T(F) 605 612 Transparent %3
7 4760 10000 TLOE20TP(F) 605 612 Transparent *3
. 1530 4500 TLOE17TP(F) 605 612 Transparent *3
2 1530 3500 TLOE17CP(F) 605 612 Orange transparent *3
5 850 2000 TLOE16TP(F) 605 612 Transparent *3
o5 & 476 1600 TLOE16CP(F) 605 612 Orange transparent *3
30° 476 1400 TLOE3O0TP(F) 605 612 Transparent %3
TLkE 33° 476 1600 TLOH30TP(F) 605 612 Transparent %3
(|ns(§::¢sp) 75° 153 350 TLOE25TP(F) 605 612 Transparent %3
130° 27.2 65 TLOE11TP(F) 605 612 Transparent %3
. 2720 7000 TLOES50C(F) 605 612 Orange transparent %3
1 1530 4500 TLOES50T(F) 605 612 Transparent %3
03 45° 272 1000 TLOE53T(F) 605 612 Transparent *3
80" 153 350 TLOEG62T(F) 605 612 Transparent %3
120° 27.2 100 TLOEGOT(F) 605 612 Transparent %3
Oval5x5.8 30°/50° 272 800 TLOE27C(F) 605 612 Orange transparent *3
Oval 4.3x5 80°/50° 153 500 TLOE28C(F) 605 612 Orange transparent %3
Arched 5 x 2.5 10° 1530 4000 TLOES33CP(F) 605 612 Orange transparent *3
6" 2720 7000 TLOU180P(F) 605 612 Transparent &1
. 476 900 TLOU156P(F) 605 612 Transparent &1
05 2 476 800 TLOU172P(F) 605 612 Orange transparent &1
30° 272 900 TLOU113P(F) 605 612 Orange transparent *2
TLxU 40° 47.6 250 TLOU114P(F) 605 612 Orange diffused %2
Series 9 476 2500 TLOU160(F) 605 612 Transparent #1
{pcatiy) 35° 85 400 TLOU123(F) 605 612 |Orange transparent %2
03 40° 476 180 TLOU124(F) 605 612 Orange diffused *2
. 476 300 TLOU262(F) 605 612 Transparent *1
&0 476 200 TLOU267(F) 605 612 Orange transparent *1
Oval5x5.8 30°/45° 85 450 TLOU248(F) 605 612 Orange transparent *1

* When designing a circuit in which an LED is used, refer to the relevant technical datasheet.
Note: Refer to page 9 for information on pulse operation. Also, refer to page 3 for product number format.
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@Ta=25°C

Absolute Ratings I;{ackags - Characteristics *1
imension| icati
DC forward current IF (mA) | Puise forward current Ire (ma) | Number CRAEIED
50 200 05-1 ERP)
Pilot lamps H
50 200 05-4 z 1
(narrow range) L
50 200 05-2 Forward £ o8
z
o Current o2
50 200 5-3 M Backlighti . £5 06
2] lessage boards, Backlighting Deeig &é
50 200 03-3 Pilot lamps Curve g 0.4
— - 5
50 200 03-2 Backlighting (wide range) ' 02
3
]
0
o0 200 25 ! £ % 20 40 0 & 100
50 200 052 Pilot lamps Ambient Temperature Ta (°C)
(narrow range)
50 200 25-2
50 200 253 Operating Temperature -30°Cto 85°C
50 200 05-3 Message boards Storage Temperature —40°Cto0 120°C
50 200 05-14 Backlighting
50 200 05-14 Characteristics *2
50 200 05-6 T 12
Backlighting (wide range) ER
50 200 05-7 g q
H
2
50 200 033 5 s
Pilot lamps = Y
50 200 03-3 Forward £
Current gt 06
50 200 03-4 Derating £3 o4
- ) Curve g
50 200 03-2 Backlighting (wide range) § - I
£ o.
50 200 03-1 g, I
H
3 0 20 40 60 80 100
50 200 Oval-1 Message boards < Ambient Temperature Ta (°C)
50 200 Oval-2
50 200 Arched-1 Backlighting Operating Temperature -20°Cto 75°C
S0 20 A Pilot lamps Storage Temperature —30°C to 100°C
30 120 25-3
(narrow range)
30 120 05-3 Characteristics %3
30 120 955 Message boards _
0
30 120 05-5 Backlighting § 12
30 120 033 £
2
30 120 03-4 Pilot lamps Bl g°-“
30 120 03-4 Current 2506
Derating  “2 ,
30 120 032 Curve £
Backlighting (wide range) €02
30 120 03-2 Ehe
8
30 120 Oval-1 Message boards é “o 20 40 60 80 100 120
Ambient Temperature Ta (°C)
Operating Temperature —40°C to 100°C
Storage Temperature —40°C to 120°C
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?geaﬁn?es Package Size Viewzigg1 ;t\zngle Lumimu;llir:snsily IV (med) ::'zu mA Part Number Typic;ldEr(n'l‘ssI:; Wavele}nf)(h(l: ;12)0 mA [T E——
TL&K 23° 2720 6800 TLYK16TP(F) 587 590 Transparent %3
(|,-|S§£|,§¢SP) o8 30° 1530 4000 TLYK31TP(F) 587 590 Transparent *3
7 4760 13000 TLYH20TP(F) 587 590 Transparent *3
12° 2720 7000 TLYH38TP(F) 587 590 Transparent *3
o5 20° 1530 4800 TLYH17TP(F) 587 590 Transparent *3
25° 850 2200 TLYH16TP(F) 587 590 Transparent *3
TLkH 33° 476 1350 TLYH30TP(F) 587 590 Transparent *3
Series 16° 1530 4400 TLYH50T(F) 587 590 Transparent %3
(InGaALF) 03 ) 272 520 TLYH68TG(F) 587 590 Transparent %3
8 153 400 TLYH62T(F) 587 590 Transparent *3
Oval 5x 5.8 40°/70° 272 900 TLYH27T(F) 587 590 Transparent *3
Oval 4.3x5 70°/ 50° 272 750 TLYH28C(F) 587 590 Yellow transparent *3
5" 2720 8000 TLPYE23TP(F) 580 583 Transparent *3
7 2720 9500 TLYE20TP(F) 587 590 Transparent *3
18° 476 2000 TLPYE19TP(F) 580 583 Transparent %3
. 850 3000 TLYE17CP(F) 587 590 Yellow transparent k3
20 850 3000 TLYE17TP(F) 587 590 Transparent %3
o8 . 476 1500 TLYE16TP(F) 587 590 Transparent %3
2 476 1200 TLYE16CP(F) 587 590 Yellow transparent *3
476 1300 TLYE30TP(F) 587 590 Transparent %3
& 272 750 TLPYE18TP(F) 580 583 Transparent %3
75° 85 300 TLYE25TP(F) 587 590 Transparent %3
130° 15.3 45 TLYE11TP(F) 587 590 Transparent %3
TLEE 1530 3500 TLYES50C(F) 587 590 Yellow transparent *3
Series 16" 1530 3500 TLYES50T(F) 587 590 Transparent &3
(InGaAgP) 850 2500 TLPYES50T(F) 580 583 Transparent %3
. 272 800 TLYES53T(F) 587 590 Transparent *3
23 45 153 450 TLPYES3T(F) 580 583 Transparent %3
85 340 @ TLYE68TG(F) 587 590 Transparent %3
. 85 300 4 TLYE68CG(F) 587 590 Yellow transparent *3
80 85 250 TLYEG62T(F) 587 590 Transparent *3
47.6 150 TLPYEG62T(F) 580 583 Transparent *3
100” 47.6 150 4 TLYE68DG(F) 587 590 Yellow diffused *3
120° 27.2 85 TLYEGOT(F) 587 590 Transparent %3
Oval 5x 5.8 30°/50° 272 650 TLYE27C(F) 587 590 Yellow transparent %3
Oval 4.3x 5 80°/50° 153 350 TLYE28C(F) 587 590 Yellow transparent %3
AT . 476 1400 TLPYE33CP(F) 580 583 Yellow transparent *3
1530 3500 TLYE33CP(F) 587 590 Yellow transparent %3
6" 850 4300 TLYU180P(F) 587 590 Transparent *1
. 153 500 TLYU156P(F) 587 590 Transparent *1
5 20 153 400 TLYU172P(F) 587 590 Yellow transparent k1
30° 153 500 TLYU113P(F) 587 590 Yellow transparent %2
TLkU 40° 476 130 TLYU114P(F) 587 590 Yellow diffused k2
Series o 476 1500 TLYU160(F) 587 590 Transparent 1
(InGaALP) 35° 85 220 TLYU123(F) 587 590 Yellow transparent %2
23 40° 47.6 110 TLYU124(F) 587 590 Yellow diffused k2
47.6 150 TLYU262(F) 587 590 Transparent *1
60" 47.6 90 TLYU267(F) 587 590 Yellow transparent k1

#: Designed for flush mounting.

* When designing a circuit in which an LED is used, refer to the relevant technical datasheet.
Note: Refer to page 9 for information on pulse operation. Also, refer to page 3 for product number format.
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@Ta=25C

Characteristics 1
Sz
g
21
3
®
Forward 0
Current e 206
Derating ke
Curve S04
g
Vo 0.2
s
g 9
N 20 40 60 80 100
Ambient Temperature Ta (°C)
Operating Temperature —-30°Cto85°C
Storage Temperature —40°C to 120°C
Characteristics 2
T2
g
g1
B
Forward
Current g
506
Derating ]
Curve § 04
5 |
; 0.2 |
g |
£ o0
s 20 40 60 80 100
Ambient Temperature Ta (C)
Operating Temperature —20°C to 75°C
Storage Temperature —30°C to 100°C
Characteristics 3
T12
]
2 1
g
dJ
Forward =08
£
Currgnt +206
Derating .3
Curve To4
H
5
£0.2
o
2
g o0
g 0 20 40 60 80 100 120
K

Ambient Temperature Ta (C)

Operating Temperature

—40°C to 100°C

Storage Temperature

—40°C to 120°C

Absolute Ratings Ifackag_e
DC forward current IF (mA) |Pulse forward current IFp ma"*?| “Number ;
50 200 05-3 Pilot lamps (narrow range)
50 200 05-13 | Message boards, Backlighting
50 200 25-1
50 200 05-4 Pilot lamps
(narrow range)
50 200 05-2
50 200 05-3 Message boards
50 200 05-14 Backlighting
50 200 23-3 Pilot lamps
50 200 23-5
Backlighting (wide range)
50 200 23-2
50 200 Oval-1
M boards
50 200 Oval-2
50 200 25-9
50 200 25-1
50 200 9510 Pilot lamps
(narrow range)
50 200 25-2
50 200 05-2
50 200 25-3
50 200 05-3 boards
50 200 05-14 Backlighting
50 200 05-11
50 200 25-6 Arien q
Backlighting (wide range)
50 200 05-7
50 200 23-3
50 200 23-3
50 200 03-3 Pilot lamps
50 200 03-4
50 200 03-4
50 200 23-5
50 200 23-5
50 200 23-2 . .
Backlighting (wide range)
50 200 23-2
50 200 23-5
50 200 23-1
50 200 Oval-1
boards
50 200 Oval-2
50 200 Arched-1
Backlighting
50 200 Arched-1
30 120 25-1
30 120 25-3 Pilot lamps
(narrow range)
30 120 25-3
30 120 05-5 Message boards
30 120 05-5 Backlighting
30 120 23-3
30 120 03-4 Pilot lamps
30 120 23-4
30 120 23-2
Backlighting (wide range)
30 120 23-2
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4. Product List for the Through-Hole Type

6. High-Brightness Green LED Lamps

5 N o Luminous Intensity Iv (mcd) - — =
?learr‘r?es Paclz;g;)slze Vle‘glen 91 /gngle Min =g mATyp_ Part Number TW%EE:;:O)H Wavelr:h(l:mf) nA Lens Color m
ThSeries|  Oval4.3x 5 70°/ 50° 476 170 TLGH28C(F) 571 574 | Green transparent %3
2720 7000 TLGE23TP(F) 571 574 Transparent *3
5° 1530 5000 TLFGE23TP(F) 565 568 Transparent *3
850 3000 TLPGE23TP(F) 558 562 Transparent #*3
476 1300 TLGE19TP(F) 571 574 Transparent %3
476 1100 TLGE19CP(F) 571 574 Green transparent %3
18° 272 800 TLFGE19TP(F) 565 568 Transparent *3
272 800 TLFGE19CP(F) 565 568 Green transparent %3
- 153 500 TLPGE19TP(F) 558 562 Transparent *3
85 300 TLFGE18TP(F) 565 568 Transparent %3
. 272 700 TLGE18TP(F) 571 574 Transparent *3
% 153 500 TLGE18CP(F) 571 574 Green transparent %3
85 200 TLPGE18TP(F) 558 562 Transparent *3
75° 27.2 90 TLGE25TP(F) 571 574 Transparent %3
8.50 20 TLGE11TP(F) 571 574 Transparent *3
1807 272 8 TLPGE11TP(F) 558 562 Transparent *3
TL+E 476 1500 TLGES50T(F) 571 574 Transparent %3
Series 16 272 1000 TLFGES50T(F) 565 568 Transparent *3
(nGaAtP) 272 1000 TLFGE50C(F) 565 568 Green transparent %3
153 600 TLPGE50T(F) 558 562 Transparent %3
153 400 TLGE53T(F) 571 574 Transparent %3
45° 85.0 200 @ TLFGES53T(F) 565 568 Transparent *3
47.6 130 @ TLPGE53T(F) 558 562 Transparent %3
03 47.6 155 TLGE68TG(F) 571 574 Transparent *3
47.6 110 ¢ TLGE68CG(F) 571 574 Green transparent %3
47.6 110 TLGEG62T(F) 571 574 Transparent %3
go* 27.2 70 TLFGE68CG(F) 565 568 Green transparent %3
27.2 70 4 TLFGE62T(F) 565 568 Transparent %3
15.3 45 @ TLPGE62T(F) 558 562 Transparent *3
. 15.3 45 TLGE68DG(F) 571 574 Green diffused &3
100 15.3 30 TLFGE68DG(F) 565 568 Green diffused %3
120° 15.3 50 TLGEG60T(F) 571 574 Transparent %3
Oval 5x 5.8 30°/ 50° 85 250 TLGE27C(F) 571 574 Green transparent %3
Oval 4.3 x5 80°/ 50° 47.6 150 TLGE28C(F) 571 574 Green transparent *3
153 400 TLFGE33CP(F) 565 568 Green transparent *3
Arched 5 x 2.5 10° 272 800 TLGE33CP(F) 571 574 Green transparent *3
476 1300 TLGE33TP(F) 571 574 Transparent *3

4 : Designed for flush mounting.
* When designing a circuit in which an LED is used, refer to the relevant technical datasheet.
Note: Refer to page 9 for information on pulse operation. Also, refer to page 3 for product number format.
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@Ta=25°C

Absolu S o) Dﬁ;cek:slgn Applications
DC forward current IF (mA) |Pulse forward current IFP (mA) Number
50 200 Oval-2 Message boards
50 200 25-9
50 200 25-9
50 200 5-9
50 200 25-10 Pilot lamps
50 200 05-10 (narrow range)
50 200 25-10
50 200 25-10
50 200 25-10
50 200 25-11
50 200 25-11
50 200 25-11
50 200 v Message boards
Backlighting
50 200 05-6
50 200 05-7
50 200 05-7
50 200 23-3
50 200 23-3
50 200 23-3
50 200 23-3 Pilot lamps
50 200 23-4
50 200 03-4
50 200 03-4
50 200 23-5
50 200 23-5
50 200 03-2
50 200 03-5
50 200 23-2 Backlighting (wide range)
50 200 03-2
50 200 03-5
50 200 23-5
50 200 23-1
50 200 Oval-1
50 200 Ovar2 Message boards
50 200 Arched-1
50 200 Arched-1 Backlighting
50 200 Arched-1

Characteristics *1
ERFS
g
E
e
Forward = 08
Current 206
Derating =9
Curve g 0.4
&
r 0.2
g
£ 0
g o 20 40 60 80 100
Ambient Temperature Ta (°C)
Operating Temperature —30°C 10 85°C
Storage Temperature —40°C to 120°C
Characteristics *2
ERP)
g
21
]
Forward = o8
Current & £ 06
Derating =S
Curve g 04
8 |
Lo02
2 |
g |
£ o0
% 0 20 40 60 80 100
Ambient Temperature Ta (°C)
Operating Temperature -20°Cto 75°C
Storage Temperature —30°C to 100°C
Characteristics *3
12
g
21
208
Forward =
Current 206
" =
Derating =9
Curve go,A
202
o
3
S 9
5 0 20 40 60 80 100 120
<
Ambient Temperature Ta (°C)
Operating Temperature —40°C to 100°C
Storage Temperature —40°C to 120°C
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4. Product List for the Through-Hole Type

Series Package Size |Viewing Angle Luminoss ir g x o Typical Emission Wevelenglh I - 20mA
Name (mm) 201/2 Min Typ. Part Number G o () Lens Color Crarareed
. 1530 4000 TLGU23TP(F) 571 574 Transparent %3
° 476 1600 TLPGU23TP(F) 558 562 Transparent %3
85.0 200 TLGU18TP(F) 571 574 Transparent #*3
30° 27.2 90 TLPGU18TP(F) 558 562 Transparent *3
5 47.6 180 TLGU18CP(F) 571 574 Green transparent %3
. 47.6 120 TLGU13CP(F) 571 574 Green transparent &3
*® 27.2 80 TLPGU13CP(F) 558 562 Green transparent #3
27.2 70 TLGU13DP(F) 571 574 Green diffused %3
TLsU 55° h
15.3 35 TLPGU13DP(F) 558 562 Green diffused %3
SSies 476 1200 TLGUS0T(F) 571 574 Transparent %3
(el o 153 450 TLPGU50T(F) 558 562 Transparent %3
47.6 170 TLGUS3T(F) 571 574 Transparent %3
5 27.2 80 TLPGU53T(F) 558 562 Transparent %3
0 47.6 150 TLGUS53C(F) 571 574 Green transparent %3
o8 27.2 70 TLPGUS53C(F) 558 562 Green transparent %3
. 27.2 80 TLGUS53D(F) 571 574 Green diffused %3
% 15.3 40 TLPGUS53D(F) 558 562 Green diffused %3
. 27.2 70 TLGU62T(F) 571 574 Transparent %3
8 8.5 25 TLPGUG62T(F) 558 562 Transparent %3
Oval 5x5.8 30°/ 50° 47.6 180 TLGU27C(F) 571 574 Green transparent *3

Note: Refer to page 9 for information on pulse operation. Also, refer to page 3 for product number format.

' 7. Blui reen LED Lamps
Series Package Size |Viewing Angle IO I T T | Part Number Typeal Emstn Wovekngth = 2omA) Lens Color
Name (mm) 201/2 Min Typ. a A (nm) | Ap (nm) e
TL#C 18° 1530 6000 505 496 Transparent %3
Series o5 25° 850 3200 505 496 Transparent %3
(InGaN) 33° 850 2500 505 496 Transparent #3
D 8. High-Brightness -Color LED Lamps
9 Luminous Intensity Iv (mcd) - —
Series Pack i - @Ir = 20 mA Typical Emission Wavelength IF = 20mA|
S acl (?,?,:)Slze wemgggﬂAzngle Color T E mTyp. Part Number ) o) Lens Color Guaranteed
Red 476 1100 626 636
o TLRMHGH48T(F, Transparent %3
TLaH £s S0 Green 272 500 & 571 574 P
Series =
InGaAZP e 272 450 626 636
(nGaAte) o5 a0 TLRMHGH4GM(F) White difused 3
Green 153 220 571 574

When turning on two elements simultaneously, keep the total current within the maximum ratings.
* When designing a circuit in which an LED is used, refer to the relevant technical datasheet.
Note: Refer to page 9 for information on pulse operation. Also, refer to page 3 for product number format.
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@Ta=25°C

Absolute Maximum Ratings Package -
| Dimension Applications
)C forward current IF (mA) |Pulse forward current IFP (mA) Number
30 120 05-9 Pilot lamps
30 120 @5-9 (narrow range)
30 120 25-11
30 120 05-11
30 120 05-11
Message boards
30 120 05-5 e
Backlighting
30 120 05-5
30 120 05-5
30 120 05-5
30 120 23-3
30 120 23-3
30 120 03-4
Pilot lamps
30 120 03-4
30 120 03-4
30 120 03-4
30 120 03-4
30 120 03-4 Pilot lamps
30 120 032 (narrow range)
30 120 93-2
30 120 Oval-1 Message boards
@Ta=25°C
Absolute Maximum Ratings Package -
Wiy Dimension Applications
)C forward current IF (mA) |Pulse forward current IFP (mA) Number
30 120 05-3 Pilot lamps (narrow range)
30 120 05-14 Message boards
30 120 05-15 Backlighting
@Ta=25°C
Absolute Ratings Package Jra—
imension ications
DC forward current IF (mA) |Pulse forward curent Iep (mA™**| “Number it
50" 200 05-12
M boards
50 * 200 05-12

Characteristics #1
ERP
g
21
K
@
=08
Forward E o
Current £ES06
Derating 9
Curve g 04
s
' 02
g
z 0
30 [ 20 40 60 80 100
Ambient Temperature Ta (°C)
Operating Temperature -30°Ct0 85°C
Storage Temperature —40°C to 120°C
Characteristics *2
ERY
g
21
3
J
Forward H s
Current &£ 06
Derating =9
Curve g 04
& o I
i
3 ]
g |
2 0
) 20 40 60 80 100
Ambient Temperature Ta (°C)
Operating Temperature —-20°Cto 75°C
Storage Temperature —30°C to 100°C
Characteristics *3
Si2
g
B
K
£o8
Forward g
Current 2506
Derating =3
Curve go4
5
L0.2
o
)
20 20 40 60 80 100 120
Ambient Temperature Ta (°C)
Operating Temperature —40°C to 100°C
Storage Temperature —40°C to 120°C
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4. Product List for the Through-Hole Type

9. Package Dimensions

23-1

23-2

23-3

03-4

53.8¢0.‘2
= 3 B 3.8+0.2
B 2 03.8+0.2 @ g
@ 3 3 |
R E e 2 031202
= £ 03.120.2 £ 3,120,
g 03.1£0.2 g F* ,$7, 2 ‘ |
_ S o ( W i o = st o
[sV) (=} =1 c < c H
d c TN .= a1 xE )
3 fse 519 eser Ll = 3 £3s L
i ©gg | s S e SE& g
&) - A
- ozmac |l |[ = H 07 max | | K 0.7 max | 3
3 & « 045 o
& 045 n_ [i2 045 1, 045 .,
— =
2 1 [ 1 o 1 o
1 t
S 2.54 254 0 2510
Sk =) o
254 . = B B
S
o
N 1. Anode 1. Anode 1. Anode 1. Anode
2. Cathode 2. Cathode 2. Cathode 2. Cathode

1.5)
&
2
53.8:0.2 &
3 T E
E 3
,5 03.1+0.2 a 3 % qfo
s S £ E 33
%2 i a8 s = 2 ©| @
8T~ | ] = 9 = — o
ESC [ &t o x £ 8 + K —
~nEs = £3 3 S
0. | 3 = _ 05 S
045 4, n2 A &
1 af o 2
1] =
254 © I
o 2.54 Cathode index
1. Anode 1. Anode 5| 1. Anode
2. Cathode o| 2. Cathode 2. Cathode

05-4 05-5 05-6

N\, 7 o ]
$fe ~§c & :{c EhEE
= EN I ey ? = 3
= SL"; o 2 3 S 3
=818 $ g 3
% \ 2 05.0£0.2 2 05.0£0.2 S
3 N o F 8 o 8
Tiii% s N« S —g 2
o 0 o 3 =
3 / © Qg A R b g
£ 8 e 8 R ¥ 83
_ Ele £ ‘5
S g ¢ £e81c ‘ ge8t o L
Tt - = =
3 05 W T
- 1Y & 1N
05 2
2 1 2
[ 2 = 1
! 4 Cathode ind 254
254 5 ) frr  pamedeindex 3% cathode index
=+ Cathode index i Cathode index
s L
ot 1. Anode ( } 1. Anode 1. Anode 1. Anode
o| 2.Cathode K 2. Cathode 2. Cathode

| 2. Cathode
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5. Packing Specifications

P 1.Through-Hole Type

1.1 Tape packing

@ Designed for @3- and @5-mm through-hole type

@ 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

Example:

TLRE16TP (TPK51, F)
4 Lead-free lead finish

Part number Tape specification

The following table shows available taped pack options classified by packaging type, tape dimensions and lead polarity.

TPK1 TPKR1 TPK51 ®
TPK3 TPKR3 TPK53
TPK5 TPKR5 TPK55 ©
TPJ1 TPJR1 TPJ51 ©
TPJ2 TPJR2 TPJ52 ®
TPJ3 TPJR3 TPJ53 ®
TPJ6 TPJRG TPJ56 (©)]

<
3
3
3

Py — 16.0+0.5
®®0 © ©6e 1
180 * g
_1 | 6.0+0.30r13.0+0.3
+0.75
90 05
" Wy 0.5
Ho| —+ —
IH I
Wi ) HERI 127
() L a1 N VA arY w
et AN e WLEY hd 12.7 + 1 (component pitch)
e Pg—l D
6.35+1.3
+0.8 +0.8
254798 50095
11.0 max
04.0+0.2




1.2 Bulk packing
~ Foro5-mmLED (standard)

Minimum quantity: 500 pcs per bulk polyethylene bag

@ Large box (standard) ® Small box
QA seal QA seal
—_ /
120 mm
(outer
Packing box dimension)
\
Packing box
/ 260 mm ' 8t5 mm
(outer outer
dimension) ~ dimension)
‘m / 180 mm

(outer (outer
dimension) Sotmm / dimension)
&oir%:r:sion) \
10 bulk bags per large box (5000 pcs) 2 bulk bags per small box (1000 pcs)
~ Foro3-mmLED (standard)
Minimum quantity: 500 pcs per bulk polyethylene bag
@ Large box (standard) ® Small box
QA seal QA seal
- /
120 mm
(outer
Packing box dimension)

260 mm 85 mm

(outer (outer [
dimension) dlmensmV

-

(outer

180 mm
(outer

dimension) GG dimension)
((jci)rlrj:s;sion) / \
20 bulk bags per large box (10000 pcs) 4 bulk bags per small box (2000 pcs)
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5. Packing Specifications

1.3 Taped pack options
Reel Pack
B Reel Dimensions
\ o1

o1 =360 mm
t=50 mm
02 =30 mm

User direction of feed \

M Packing Quantity

LED Type

Quantity per Reel

03 Series

2,000 pcs

o5 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.

At least four devices a1
are removed.

Small box
d1 =140 mm
d2 =336 mm
d3 =52 mm

Standard box
d1 =268 mm
d2 =339 mm
d3 =55 mm

d2

One fold
has
25 devices.

d3

\ At least four devices

are removed.

B Packing Quantity

LED Type

Quantity per Reel

03 Series

2,000 or 4,000 *pcs

o5 Series

1,000 or 2,000 *pcs

46
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Unit: mm

T02,T03,T04,T05,T11,T14,T15,T18

0
2180 13

|
02108 013£05 903

11.4+1.0

TTTEr
-

T

i

T10

4_\» 13+0.3

. 154 1.0

060

213
]
1t
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5. Packing Specifications

~ TapeDimensions
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6. Handling Precautions

1.1 Mounting on a printed circuit board (PCB)

Solder temperature: 260°C max
A o Dipping time: 3 seconds max @ When the temperature of the device is rising, do not apply mechanical
Dip soldering a2 .
Loqatlon At least 2 mm away from stress to it.
resin body @ During dip soldering, do not apply mechanical stress to the leads of a
Temperature at tip of iron: 300°C max device; measures should also be taken to prevent any temperature
Manual Soldering iron capacity: 30 W max rise in the device.
soldering (using | Soldering time: 3 seconds max @ You are advised to dissipate heat by gripping the leads with radio
soldering iron) Location: At least 2 mm away from pliers or tweezers.
resin body

@ Soldering precaution for flush mount LEDs (suffix G to part number)
Toshiba developed this type of LED for flush mounting onto through-hole double-sided PCBs. Compared with Toshiba’s 3-mm
LEDs, the new 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 optical characteristics may become affected in such a way
that the LED will not emit light. Before using the device, carefully read the precautions in the relevant technical datasheets.

1.2 Mounting precautions

The lead frame should be bent at a point 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.

>

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 and then unable to
perform according to its specifications. Instead, the positions and directions of leads must be corrected after cooling.

Pliers

1) Ultrasonic cleaning

The resin body may be degraded if ultrasonic cleaning is conducted after soldering and a solvent is used to remove flux,

or if non-recommended chemicals are used for brushing.

Note: The amount of stress applied to a device during ultrasonic cleaning will vary according to the size of the cleaning tank, the output power of
the oscillator, the size of the PCB, and the mounting method. Confirm test results under actual conditions before starting cleaning in the
production line.

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.
2) 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 altemative cleaning agent, confirm that it will not degrade
the resin body.

1.3 Reliability
InGaA£P series LEDs are known for their high reliability compared with other LED devices and exhibit excellent character-
istics particularly in high-temperature, high-humidity environments. However, before using these devices in equipment, be
sure to perform adequate testing; in addition, include safety margins in design specifications.

1.4 Lead(Pb)-Free lead finish packaging
To protect the environment, Toshiba plans to convert to lead(Pb)-Free lead finish on four-element high-brightness through-hole LED lamps.

Part Number Format
Example : TLRE16TP (lead(Pb)-containing product)
TLRE16TP(F) (lead(Pb)-Free product)
For details, contact your local Toshiba sales representative.

1.5 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.
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2.1 Soldering conditions: refer to the relevant technical datasheet.
Temperature Profile (reflow soldering)

10 s max(*) r
5s max(*)

240°C max(”———- 260°C max(?-——_ | |
4°C/s max”)
140°C to 160°C max 3 150°C to 180 C max
230°C

4°C/s [
max(*)

60 to 120 s max(*) 60 to 120 s max(*) | |30 to 50 s max(*)

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

Time Time (s) —
Temperature profile for Pb soldering (example) Temperature profile for Lead(Pb)-free soldering (example)
(TL#:k1008A/1002A,1100B,1060/1106/TL#:1022/TL3%1032 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, refer to page 10, 12, 14, 16, 18, 20, 22 and 24.

M TL#1002, 1002A Series, TL*x1005B Series, TL*x1008A Series

* The first reflow process should be performed under the above temperature profile within 168 h (within 72 h when performing
lead(Pb)-free soldering) after opening the bag.

« If a second reflow process needs to be performed, it should be performed within 168 h (within 72 h when performing lead(Pb)-
free soldering) from the first reflow under the above temperature profile.

» Storage conditions before the second reflow process: 30°C, 70% RH (max)

* Do not perform wave soldering.

M TL::1100, TL::1100B Series, TL:x1060 Series, TL:x1106 Series
* The first reflow process should be performed under the above temperature profile within 168 h after opening the bag.
« If a second reflow process needs to be performed, it should be performed within 168 h from the first reflow under the above
temperature profile.
* Storage conditions before the second reflow process: 30°C, 60% RH (max)
« |f wave soldering needs to be performed, contact your local Toshiba sales representative. (Wave soldering cannot be performed
for the TL#:1060 Series.)

M TL:x1102B Series

* The first reflow process should be performed under the above temperature profile within 168 h after opening the bag.
« If a reflow process needs to be performed repeatedly, contact your local Toshiba sales representative.
* Do not perform wave soldering.

M TL:#1022 Series, TL:x1032 Series

* The first reflow process should be performed under the above temperature profile within 168 h after opening the bag.

« If a second reflow process needs to be performed, it should be performed within 168 h 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.

Manual soldering

Manual soldering with a soldering iron should meet the following conditions:
Temperature at tip of iron: 300°C (max)

Soldering iron capacity: 25 W

Time: 8 s (max) (only once at each soldering point)

2.2 Mounting precautions

* 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 the assembly board in equipment, ensure that the devices on the board
do not contact with other components.

* The mounting direction of the LED should be such that the direction of the LED electrodes
is perpendicular to the long dimension side of the PCB. Design the PCB to minimize any
stress that will be applied on the LED if the PCB warps.

* When the LED is mounted onto a flexible PCB, before using the equipment, ensure that PCB
there is no problem with LED reliability.

Mounting example
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When cleaning is required after soldering, Toshiba recommends the following

6. Handling Precautions

cleaning solvents. It is confirmed that these solvents have no effect on e

L]
semiconductor devices in our dipping test (under the recommended conditions). _— A 1
In selecting the one for your actual usage, Be sure to perform sufficient review . 1
on washing condition, using condition and etc.

ASAHI CLEAN AK-225AES :made by ASAHI GLASS ‘é
KAO CLEAN TROUGH 750H: made by KAO

PINE ALPHA ST-100S : made by ARAKAWA CHEMICAL
TOSHIBA TECHNOCARE  : made by GE TOSHIBA SILICONES
(FRW-17, FRW-1, FRV-100)

2.3 Moisture-proof packing

These LED devices are packed in an aluminum envelope with a silica gel and a moisture indicator to avoid moisture
absorption. The optical characteristics of the devices may be affected by exposure to moisture in the air before
soldering and they should therefore be stored under the following conditions:

—_

n

@

>

o

. This moisture proof bag may be stored unopened within 12 months at the following conditions.
Temperature: 5°C to 30°C
Humidity: 90% (max)
. 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.)
If upon opening, the moisture indicator card shows humidity 30% or above (Color of indication changes to
pink) or the expiration date has passed, the devices should be baked in taping with 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.
Expiration date: 12 months from sealing date, which is imprinted on the same side as this label affixed.
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.
If the packing material of laminate would be broken, the hermeticity would deteriorate. Therefore, do not throw
or drop the packed devices.

2.4 Design precautions

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. Moreover, one or more of the absolute maximum ratings must
not be exceeded at the same time. For the ratings of a specific device, refer to the relevant technical datasheets.

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, derate the device maximum ratings for
voltage, current, power and temperature before using it. For details, refer to the relevant technical datasheets.

Compared with electromechanical components, semiconductor devices are generally highly sensitive to temperature.
Since the electrical characteristics of the device are subject to operating temperature, circuit designers must be
fully aware of the thermal characteristics and may need to derate the ratings of the electrical characteristics. If the
guaranteed operating temperature is exceeded, the electrical characteristics of the device may be irreparably
altered and the reliability and lifetime of the device can no longer be guaranteed.

Each product has its own distinct viewing angle characteristic.

Select the product whose viewing angle characteristic best meets the requirements for the
device in which it will be used.

The viewing angle is based on the angle ©° 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 datasheets. !

52



The failure rate of semiconductor devices greatly increases with operating temperatures. To achieve optimum
reliability, observe the following precautions concerning thermal design:
* Keep the ambient temperature (Ta) as low as possible.

« |f 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.

¢ Luminous intensity

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 junction temperature rise due to power dissipation,
Toshiba recommends LED pulse operation or thermally enhanced
packages. Before operating the equipment in which the LED is used, make
sure that there is no problem with the equipment.

* Emitted color (wavelength)

As the junction temperature rises, the emission wavelength shifts to a
longer wavelength. Toshiba recommends a thermal design that prevents
junction temperature rise due to power dissipation.

Reference value: AL = 0.2 nm xXAT] ATj: junction temperature

Relative Luminous Intensity Iv

Example:

Temperature dependence of light output

Iv-Te

-10 10 30 50 70

Case Temperature Tc (°C)

The lifetime of the LED is affected not only by the longevity characteristics of the device, but also by the operating
conditions and environment. Therefore, when selecting an LED and setting the operating conditions, it is

recommended to check the longevity characteristics.

For product-specific reliability data including longevity characteristics, contact your local Toshiba sales representative.

TLOE1002A Change in Light Output During Operation Life

Test condition: IF = 25 mA, duty cycle = 100%, Ta = 25°C, N = 30

100 —

50—

Relative Luminous Intensity (%)

TestTime (h)

INT. " 100 "' 1000 "' 10000

100000

2.5 Ultraviolet light in LED lamps: TLWH1100, TLWA1100, TLBGA1100, TLRPA1100

These products incorporate an ultraviolet LED (optical wavelength: approximately 360 to 400 nm); their output light

therefore contains some ultraviolet light.

No problem shoud occur if the device is used for display applications. However, do not use the device under the

following conditions:

¢ Prohibited - Where light condensed through lenses would cause eye damage

For example, in microscopes and secondary lenses

¢ Caution - Where skin would be exposed to ultraviolet light over a long period with a distance of 20mm or less

between the skin and LED, and an exposure time of 120 min or more

- Where a photosensitive material would be used with the LED
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Part Number Page Part Number Page Part Number Page Part Number Page
TLAU1002A(T02) 14 TLGH1032(T15,F) |5, 10 TLOU1008A(T04) 12 TLRE1100B(T11) 20
TLAU1008A(T04) 12 TLGH28C(F TLOU1008A(T05) 12 TLRE1102B(T10) 26
TLAU1008A(T05) 12 TLOU113P(F) 34 TLRE11TP(F) 30
TLBA1100B(T11) 5,22 TLOU114P(F) 34 TLRE16CP(F) 30
TLBC1002(T02) 5,14 TLOU123(F) 34 TLRE16TP(F) 30
TLBD1100B(T11) |5,22 § TLOU124(F) 34 TLRE17TP(F) 30
TLBD1060(T18) 4,18 TLGU1002A(T02) 14 TLOU156P(F) 34 TLRE20TP(F) 30
TLBE1100B(T11) 5,22 TLGU1008A(T04) 12 TLOU160(F) 34 TLRE25TP(F) 30
TLBGA1100(T11) 22 TLGU1008A(T05) 12 TLOU172P(F) 34 TLRE27C(F) 32
TLEGC1002(T02) |5, 14 TLGU13CP(F) 40 TLOU180P(F) 34 TLRE28C(F) 32
TLEGD1100B(T11) |5, 22 TLGU13DP(F) 40 TLOU248(F) 34 TLRE30TP(F) 30
TLEGD1060(T18) |4, 18 TLGU18CP(F) 40 TLOU262(F) 34 TLRES50T(F) 32
TLEGE1100B(T11) |5, 22 TLGU18TP(F) 40 TLOU267(F) 34 TLRES53T(F) 32
TLFGE1002A(T02) | 14 TLGU23TP(F) 40 TLOV1022(T14,F) 10 TLREG60T(F) 32
TLFGE1005B(T03) | 16 TLGU27C(F) 40 TLOV1022(T15,F) 10 TLREG62T(F) 32
TLFGE1008A(T04) | 12 TLGUS50T(F) 40 TLPGE1002A(T02) | 14 TLRF1060(T18) 4,18
TLFGE1008A(T05) | 12 TLGUS53C(F) 40 TLPGE1005B(T03) | 16 TLRH1100B(T11) 20
TLFGE1100B(T11) | 20 TLGUS53D(F) 40 TLPGE1008A(T04) | 12 TLRH1106(T11) 24
TLFGE18TP(F) 38 TLGUS53T(F) 40 TLPGE1008A(T05) | 12 TLRH1102B(T10) |4,26
TLFGE19CP(F) 38 TLGU62T(F) 40 TLPGE1100B(T11) | 20 TLRH1032(T14,F) |5, 10
TLFGE19TP(F) 38 TLGV1022(T14,F) 10 TLPGE1102B(T10) | 26 TLRH1032(T15,F) |5, 10
TLFGE23TP(F) 38 TLGV1022(T15,F) 10 TLPGE11TP(F) 38 TLRH17TP(F) 30
TLFGE33CP(F) 38 TLOE1002A(T02) 14 TLPGE18TP(F) 38 TLRH27T(F) 30
TLFGE50C(F) 38 TLOE1005B(T03) 16 TLPGE19TP(F) 38 TLRH30TP(F) 30
TLFGE50T(F) 38 TLOE1008A(T04) 12 TLPGE23TP(F) 38 TLRH50T(F) 30
TLFGE53T(F) 38 TLOE1008A(T05) 12 TLPGE50T(F) 38 TLRH62T(F) 30
TLFGE62T(F) 38 TLOE1100B(T11) 20 TLPGES53T(F) 38 TLRME16TP(F) 30
TLFGE68CG(F) 38 TLOE1102B(T10) 26 TLPGEG62T(F) 38 TLRME16CP(F) 30
TLFGE68DG(F) 38 TLOE11TP(F) 34 TLPGF1060(T18) 4,18 TLRME17DP(F) 30
TLFGF1060(T18) 4,18 TLOE16CP(F) 34 TLPGU1002A(T02) | 14 TLRME17TP(F) 30
TLFGH1032(T14,F) |5, 10 TLOE16TP(F) 34 TLPGU1008A(T04) | 12 TLRME20CP(F) 30
TLFGH1032(T15,F) |5, 10 TLOE17TP(F) 34 TLPGU1008A(T05) | 12 TLRME20TP(F) 30
TLGE1002A(T02) 14 TLOE17CP(F) 34 TLPGU13CP(F) 40 TLRME27C(F) 32
TLGE1005B(T03) 16 TLOE20TP(F) 34 TLPGU13DP(F) 40 TLRME28C(F) 32
TLGE1008A(T04) 12 TLOE25TP(F) 34 TLPGU18TP(F) 40 TLRMES50C(F) 32
TLGE1008A(T05) 12 TLOE27C(F) 34 TLPGU23TP(F) 40 TLRMES50T(F) 32
TLGE1100B(T11) 20 TLOE28C(F) 34 TLPGUS50T(F) 40 TLRMES3T(F) 32
TLGE1102B(T10) 26 TLOH27C(F) 34 TLPGU53C(F) 40 TLRMEG62T(F) 32
TLGE11TP(F) 38 TLOE30TP(F) 34 TLPGUS53D(F) 40 TLRME68CG(F) 32
TLGE18CP(F) 38 TLOE33CP(F) 34 TLPGUS53T(F) 40 TLRME68DG(F) 32
TLGE18TP(F) 38 TLOES50C(F) 34 TLPGU62T(F) 40 TLRME68TG(F) 32
TLGE19CP(F) 38 TLOE50T(F) 34 TLPGV1022(T14,F) | 10 TLRMH1100B(T11) | 20
TLGE19TP(F) 38 TLOE53T(F) 34 TLPGV1022(T15,F) | 10 TLRMH1106(T11) 24
TLGE23TP(F) 38 TLOEG6OT(F) 34 TLPYE1002A(T02) | 14 TLRMH1102B(T10) |4, 26
TLGE25TP(F) 38 TLOEG62T(F) 34 TLPYE1005B(T03) | 16 TLRMH1032(T14,F) |5, 10
TLGE27C(F) 38 TLOF1060(T18) 4,18 TLPYE1008A(T04) | 12 TLRMH1032(T15,F) |5, 10
TLGE28C(F) 38 TLOH1100B(T11) 20 TLPYE1008A(T05) | 12 TLRMH16TP(F) 30
TLGE33CP(F) 38 TLOH1106(T11) 24 TLPYE18TP(F) 36 TLRMH17TP(F) 30
TLGE33TP(F) 38 TLOH1102B(T10) |4,26 TLPYE19TP(F) 36 TLRMH20TP(F) 30
TLGE50T(F) 38 TLOH1032(T14,F) |5, 10 TLPYE23TP(F) 36 TLRMH30TP(F) 30
TLGE53T(F) 38 TLOH1032(T15,F) |5, 10 TLPYE33CP(F) 36 TLRMH30MP(F) 30
TLGEG6OT(F) 38 TLOH16TP(F) 34 TLPYES50T(F) 36 TLRMH38TP(F) 30
TLGEG62T(F) 38 TLOH17TP(F) 34 TLPYE53T(F) 36 TLRMHGH48T(F) 40
TLGE68CG(F) 38 TLOH20TP(F) 34 TLPYEG62T(F) 36 TLRMHGH48M(F) 40
TLGE68DG(F) 38 TLOH30TP(F) 34 TLPYF1060(T18) 4,18 TLRMK16TP(F) 30
TLGEG68TG(F) 38 TLOH38TP(F) 34 TLRE1002A(T02) 14 TLRMK31TP(F) 30
TLGF1060(T18) 4,18 TLOHS50T(F) 34 TLRE1005B(T03) 16 TLRMV1022(T14,F) | 10
TLGH1106(T11) 24 TLOHG62T(F) 34 TLRE1008A(T04) 12 TLRMV1022(T15,F) | 10
TLGH1032(T14,F) |5, 10 TLOU1002A(T02) 14 TLRE1008A(T05) 12 TLRPA1100(T11) 22
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Part Number Page Part Number Page
TLRU1002A(T02) 14 TLYE11TP(F) 36
TLRV1022(T14,F) 10 TLYE16CP(F) 36
TLRV1022(T15,F) 10 TLYE16TP(F) 36
TLSE1002A(T02) 14 TLYE17CP(F) 36
TLSE1005B(T03) 16 TLYE17TP(F) 36
TLSE1008A(T04) 12 TLYE20TP(F) 36
TLSE1008A(T05) 12 TLYE25TP(F) 36
TLSE1100B(T11) 20 TLYE27C(F) 36
TLSE1102B(T10) 26 TLYE28C(F) 36
TLSE16CP(F) 30 TLYE30TP(F) 36
TLSE16TP(F) 30 TLYE33CP(F) 36
TLSE17TP(F) 30 TLYE50C(F) 36
TLSE20TP(F) 30 TLYE50T(F) 36
TLSE27C(F) 32 TLYE53T(F) 36
TLSE28C(F) 32 TLYE60T(F) 36
TLSE30TP(F) 30 TLYE62T(F) 36
TLSE50T(F) 32 TLYE68CG(F) 36
TLSE53T(F) 32 TLYE68DG(F) 36
TLSE62T(F) 32 TLYE68TG(F) 36
TLSF1060(T18) 4,18 TLYF1060(T18) 4,18
TLSH1100B(T11) 20 TLYH1100B(T11) 20
TLSH1106(T11) 24 TLYH1102B(T10) 4,26
TLSH1102B(T10) 4,26 TLYH1106(T11) 24
TLSH1032(T14,F) |5, 10 TLYH1032(T14,F) |5, 10
TLSH1032(T15,F) |5, 10 TLYH1032(T15,F) |5, 10
TLSH16TP(F) 30 TLYH16TP(F) 36
TLSH17TP(F) 30 TLYH17TP(F) 36
TLSH20TP(F) 30 TLYH20TP(F) 36
TLSH30TP(F) 30 TLYH27TP(F) 36
TLSH38TP(F) 30 TLYH28C(F) 36
TLSH50T(F) 30 TLYH30TP(F) 36
TLSU1002A(T02) 14 TLYH38TP(F) 36
TLSU1008A(T04) 12 TLYH50T(F) 36
TLSU1008A(T05) 12 TLYHG62T(F) 36
TLSU113P(F) 32 TLYH68TG(F) 36
TLSU114P(F) 32 TLYK16TP(F) 36
TLSU123(F) 32 TLYK31TP(F) 36
TLSU124(F) 32 TLYU1002A(T02) 14
TLSU125(F) 32 TLYU1008A(T04) 12
TLSU126(F) 32 TLYU1008A(T05) 12
TLSU156P(F) 32 TLYU113P(F) 36
TLSU160(F) 32 TLYU114P(F) 36
TLSU163(F) 32 TLYU123(F) 36
TLSU164(F) 32 TLYU124(F) 36
TLSU180P(F) 32 TLYU156P(F) 36
TLSU262(F) 32 TLYU160(F) 36
TLSU268G(F) 32 TLYU172P(F) 36
TLSV1022(T14,F) 10 TLYU180P(F) 36
TLSV1022(T15,F) 10 TLYU262(F) 36
TLWA1100(T11) 22 TLYU267(F) 36
TLWD1100(T11) 22 TLYV1022(T14,F) 10
TLWH1100(T11) 22 TLYV1022(T15,F) 10
TLWJ1100(T11) 22
TLYE1002A(T02) 14
TLYE1005B(T03) 16
TLYE1008A(T04) 12
TLYE1008A(T05) 12
TLYE1100B(T11) 20
TLYE1102B(T10) 26
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AUSTRIA

EBV Elektronik

Tel: +43-1-89-152 0
Fax: +43-1-89 152 30
http://www.ebv.com

Spoerle Electronic
Distribution International
Tel: +43-1-360460
Fax: +43-1-3692273
http://www.spoerle.com

BELGIUM

EBV Elektronik

Tel: +32-2-7160010
Fax: +32-2-7208152
http://www.ebv.com

Glyn Benelux

Plse contact the
Netherlands office
opto@glyn.de
http://www.glyn.de

Spoerle Electronic
Distribution International
Tel: +32-2-7254660
Fax: +32-2-7254511
http://www.spoerle.com

CZECH REPUBLIC

EBV Elektronik

Tel:  +420-(0)2-66 31 30 31
Fax: +420-(0)2-6889078
http://www.ebv.com

Spoerle Electronic spol.sro.
Tel: +420-(0) 2-
71742000

Fax: +420-(0) 2-
71742001
http://www.spoerle.com

DENMARK

Arrow Nordic

Tel: +45 44 50 82 00
Fax: +4544 5082 10
http://www.arrowdk.com

EBV Elektronik

Tel: +45 86 25 04 66
Fax: +45 86 25 06 60
http://www.ebv.com

ESTONIA

Arrow-Fiel Eesti A/S
Tel: +372 650 3288
http://www.arrow.com

FINLAND

Arrow Nordic

Tel: +3589 47 66 6388
Fax: +358 9 47 66 6430
www.arrowfi.com

EBV Elektronik

Tel: +3589 27052790
Fax: +358 9 27095498
http://www.ebv.com

FRANCE

Arrow Electronique S.A.
Tel: +33 149784900
Fax: +33 14978 06 99
http://www.arrow.com

Tekelec Europe S.A
Tel: +33156302425
Fax: +33 156 30 25 25

EBV Elektronik Gmbh Co.KG
Tel: +33 140963000
Fax: +33 140 96 30 30
http://www.ebv.com

GERMANY

EBV Elektronik Vertriebs
GmbH
Tel:
Tel:
422
http://www.ebv.com

+49 (0)8121-774-0
+49 (0)8121-774-

Glyn Jones GmbH & Co. KG
Tel:  +49 (0)6126-590222
Fax: +49 (0)6126-590111
http://www.glyn.de

Spoerle Electronic

Tel: +49 (0)6103-3040
Fax: +49 (0)6103-304201
http://www.spoerle.com

GREECE

Arrow Electronics Hellas
Tel:  +30 (210) 9020165
Fax: +30 (210) 9022118
http://www.arrow.com

EBV Elektronik

Tel:  +30 (210) 3414300
Fax: +30 (210) 3414304
http://www.ebv.com

HUNGARY

EBV Elektronik

Tel:  +36-(0)1 436 7211
Fax: +36-(0)1 436 7215
http://www.ebv.com

RESTRICTIONS ON PRODUCT USE

Spoerle Electronic

Tel: +36-(0)1-350 6275/76
Fax: +36-(0)1-350 6277
http://www.spoerle.com

ISRAEL

EBV Elektronik

Tel: +972-9709606990
Fax: +972-98-852229
http://www.ebv.com

ITALY

EBV Elektronik S.r.1

Tel: +39 02 66 09 62 90
Fax: +39 02 66 01 70 20
http://www.ebv.com

Lasi Elettronica

Tel. +39 0266 14 31
Fax: +39 0266 10 13 85
www.arrowlasi.com

IRELAND

Abacus Polar

Tel: +353 61480 166
Fax: +353 61480 777

Arrow Electronics Ireland
Tel: +353 1830 7207/7522
Fax: +353 18307201
http://www.arrowireland.
com

EBV Ireland

Tel: +353 1465 4034
Fax: +353 1 456 4035
http://www.ebv.com

NETHERLANDS

EBV Elektronik

Tel: +31-346 583010
Fax: +31-346 583025
http://www.ebv.com

Glyn Benelux

Tel:  +31 4020497 00
Fax: +31 4020497 84
opto@glyn.de
http://www.glyn.de

Spoerle Electronic
Distribution International
Tel: +31-306 391234
Fax: +31-306 391205
http://www.spoerle.com

NORWAY

Arrow Nordic

Tel: +47 21 30 65 00
Fax: +47 21 30 65 50
www.arroweurope.com/
northern

EBV Elektronik

Tel: +47 2267 17 80
Fax: +47 22 67 17 89
http://www.ebv.com

POLAND

EBV Elektronik

Tel: +48-(0) 71-
3422944/64/87

Fax: +48-(0) 71-3422910
http://www.ebv.com

Spoerle Electronic Polska

Sp.z.0.0.

Tel:  +48-(0)22-8569090
Fax: +48-(0)22-6465228
http://www.spoerle.com

RUSSIA

EBV Elektronik

Tel: +7 095976 1176
Fax: +7 095 976 4808
http://www.ebv.com

SLOVENIA

EBV Elektronik

Tel: +386 (0)61 300 0371
Fax: +386 (0)61 133 0457
http://www.ebv.com

SOUTH AFRICA

Avnet Kopp (Pty) Ltd

Tel. +27 11 444 2333
Fax. +27 114447778
http://www.avnet.co.za

SPAIN

Arrow Iberia

Tel: +34 91 304 3040
Fax: +34 91 327 2472
www.arrow-iberia.com

EBV Elektronik

Tel: +34 91804 32 56
Fax: +34 91 804 41 03
http://www.ebv.com

SWEDEN

Arrow Nordic

Tel: +46 (0)8 56 26 57 00
Fax: +46 (0)8 56 26 55 05
www.arroweurope.com/
northern

EBV Elektronik

Tel: +46 (0)40 592 100
Fax: +46 (0)40 592 101
http://www.ebv.com

SWITZERLAND

EBV Elektronik

Tel:  +41-(0)1-745 61 61
Fax: +41-(0)1-745 61 00
http://www.ebv.com

Spoerle Electronic

Tel: +41-1-817 62 62
Fax: +41-1-817 62 00
http://www.spoerle.com

TURKEY

Arrow Elektronik Ticaret A.S.
Tel: +90216 575 1820
Fax: +90 216 575 1830
www.arroweurope.com

EBV Elektronik

Tel:  +90-(0)216 463 1352
Fax: +90-(0)216 463 1355
http://www.ebv.com

UNITED KINGDOM

Abacus Polar Holding LTD
Tel: +44 1525 858100
Fax: +44 1525 858101
http://www.abacus.co.uk

Anglia Electronics
Tel: +44 1945 474747
Fax: +44 1945 474849

Arrow Electronics (UK) Ltd
Tel: +44 1279 441144
Fax: +44 1279 441687
http://www.arrowuk.com

BFI Optilas
Tel: +44 (0) 1908 326326
Fax: +44 (0) 1908 221110

EBV Elektronik

Tel: +44 1628 783688
Fax: +44 1628 783811
http://www.ebv.com

Trident Displays
Tel: +44 (0) 1737 780790
Fax: +44 (0) 1737 771908

W TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in gene-
ral can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the
buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a safe design for the entire system, and
to avoid situations in which a malfunclion or failure of such TOSHIBA products could cause loss of human life, bodily injury or da-
mage to property. 02123.A

M In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the
most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the ,Handling
Guide for Semiconductor Devices,“ or ,TOSHIBA Semiconductor Reliability Handbook* etc.. 02123.A

B The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal
equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These TOSHIBA products are
neither intended nor warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a malfunction or
failure of which may cause loss of human life or bodily injury (,Unintended Usage). Unintended Usage include atomic energy
control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this document
shall be made at the customerls own risk. 02123.B

M The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by
TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its
use. No license is granted by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION

or others.

W The information contained herein is subject to change without notice.
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