TOSHIBA

Leading Innovation >>>

PRODUCT GUIDE

Photosensors

- SEMICONDUCTOR -

http://www.semicon.toshiba.co.jp/eng




Contents

. New Product DIigest ........ccoooiiiiei e
. Classification of Photosensors

. Features of PhOtOSENSOrS. ......coiuiiiiiiiiiie et
. Selection Guide by Package
. ProduCt LINGUP......cceeiiiiie e

7.1 Infrared LEDs, and Visible LEDs for Sensor Light Sources

7.2 Phototransistors

7.3 PROtOAIOTES. .....oo ittt
7.4 PROO-ICS. ...ciiiiii i
A T o 010 (o] ) (=1 ¢ 1] o) (=1 £
8. Application EXamples .........ccoociiiiiiiiii e
8.1 INKJEt PriNtErsS .o

8.2 Page Printers...

L T 07 o] 1= S
8.4 TV MONITOIS ..ttt
8.5 Cell PRONES ..ottt
8.6 Digital Cameras........cooueiiiiiiiiii e
8.7 SeCurity CamMEras .....c.uvvuiiiiiiiie et e
8.8 Automotive Cameras ...........cc.oiuiiiiiiiiiiii e
8.9 OFNEIS ..o
9. Usage Considerations .............ccoooiiiiiiiiiiiiiie e e

1 Part Number Index

1
2
8
4. Applications of Photosensors
5
6
7

. Part NUMDEr INAEX.......coeiiiiiiieeeeee e

Part Number Page Part Number Page Part Number Page
TLN105B(F) 7 TPS601A(F) 9 TPS852(T)/TPS852(K) 10
TLN108(F) 7 TPS610(F) 9 TPS853(E 10
TLN110(F) 7 TPS611(F) 9 TPS856(T)/TPS856(K) 10
TLN115A(F) 7 TPS615(F) 9 TPS859(T)/TPS859(K) 10
TLN117(F) 7 TPS616(F) 9 TLP830(F) 11
TLN119(F) 7 TPS622(F) 9 TLP831(F) 11
TLN231(F) 7 TPS703(F) 10 TLP832(F) 11
TLN233(F) 7 TPS704(F) 10 TLP833(F) 11
TLN238(F) 7 TPS820(B, F) 10
TLN1108 7 TPS851(E 10




2 New Product Digest

l Small Surface Mount Type High-power Infrared LED
1108

The TLN1108 is a small, high-power infrared LED that has been realized by combining a newly
developed high-power infrared chip with a highly reliable surface mount package. Available for use with a
wide range of products, including consumer equipment and on-vehicle components, this LED can
contribute to the production of smaller, thinner applications that consume less power.

» Features
@ Small surface mount package
TLN1108: PLCC-4 type, which offers good radiation performance 3.5(L) x 2.9(W) x 1.9(H) mm
@ High radiant intensity has been realized owing to the adoption of a newly developed high-power
infrared chip
@ High heat resistance type with a wide range of operating temperatures
Operating temperature: —40 to 100°C; Storage temperature: —40 to 110°C

> Applications
Free-space optical communications; auxiliary light sources for security and automotive cameras; light
sources for optoelectronic switches, etc.

> Electrical and optical characteristics

P Absolute maximum rating (Ta = 25°C) (IF =100 mA, Ta = 25°C) *Standard characteristics

5)

TLN1108 18 2.5 870 120

—40to 100

°C

—40to 110

°C

Photosensors are classified as follows:

— Emitters EE— Infrared LEDs
— Photodiodes
Photosensors Detectors Phototransistors
m— Photo-ICs

e Composite devices — Photointerrupters
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4 Applications of Photosensors

Position detection Ambient light sensors

Sensing material [

Emitte‘r i [‘)etector \\O/
(Transmission type) 2= =y ‘ )
Light
[ [
Light
Emitter Detector ®
(Reflection type)
Light
\’\‘4 Detector
t

Sensing material

5 Features of Photosensors

Infrared LEDs, and visible LEDs for sensor light sources

©® TLN100 Series .....cccoevvrvverveceernenn. Infrared LEDs of Ap (peak-emission wavelength) = 940 nm to 950 nm
The light output is greater than that of visible LEDs and is most suitable for light sources
for optoelectronic switches.

® TLN200 Series, TLN1000 Series......Infrared LEDs of Ap = 850 nm to 870 nm. The radiant power is greater than that of the
TLN100 Series.

Phototransistors

©® TPS600 Series ....ccccovveevveeesiieeenes Photodetectors with higher sensitivity than photodiodes. Suitable for optoelectronic switch
applications.

Photodiodes

® TPS700 Series .....ccccccevveeenenrieenenee High-speed response detectors best suited for optical remote controls and various analog
detection

Photo-ICs

® TPS800 Series.....cccevvvveeneereeeerreeann Detectors incorporate a photodiode and various circuits in a single chip.
Linear output type: Suitable for ambient light sensors, optoelectronic switches and analog
displacement detection

Photointerrupters

® TLP800 SEries....ccceeverieeeeriiaierieane Phototransistor output




6 Selection Guide by Package

Emitters and Detectors

——pH HOTOSENSOR PRODUCT GUIDE #

Package External Emitter Detector
9 Appearance Infrared LED Phototransistor Photodiode Photo-IC
TO-18CAN / TLN108(F) TPS601A(F)
03 TLN119(F) TPS615(F)
TLN238(F) TPS616(F)
TLN105B(F)
TLNT10(F) TPS610(F)
$5 TLN115A(F) TPS611(F)
TLN231(F)
TLN233(F)
/ TLN117(F) TPS622(F)
Side-View Package
g / TPS820(B, F)
., TPS703(F)
‘ TPS704(F)
=) TPS851(E*
- TPS853(E*
-~ TPS852(T)/TPS852(K)*
Surface-Mount Package 5.3? TPS856(T)/TPS856(K)*
TPS859(T)/TPS859(K)*
. @E TLN1108

*: Manufactured by Toshiba Semiconductor (Thailand) Co., Ltd.




Photointerrupters

| Selection Guide by Package

TLP830(F)

PWB Direct Mounting

TLP831(F)

(General-Purpose)

TLP832(F)

0.5

TLP833(F)

6__

B ST TS SIS IS TTIIZEETEETS =

*: Horizontal slit



7 Product Lineup

7.1 Infrared LEDs, and Visible LEDs for Sensor Light Sources

Electrical and Optical Characteristics (Ta = 25°C)
Package L
Part No. Package Radiant intensity (mW/sr) Radiant power (mW) | Peak-emission |Half-intensity Nog Applications
Part number wavelength angle .
with rank | Min |Max | IF(mA)| Min | Max | IF(mA) (nm) )
TLN108(F) TO-18 CAN - 10 | - 50 - - - 940 +8 1-1 Optoelectronic switches
TLN105B(F) | ¢5 = 12 | - 50 = = = 950 +23.5 Remote controls
TLN110(F) 95 - 15 | - 50 = = = 940 +8 Optoelectronic switches
— 15 | —
TLN115A(F) | ¢5 50 - - - 950 +21 1-2 Remote controls
TLN115A(B,F)| 19 | —
TLN231(F 5 - 35 | — 50 - - - 870 +16
(F) | ¢ Fiberless optical
TLN233(F) 95 - 46 | — 50 - - - 870 +13 toransnlwissions .
toelectronic switches
TLN238(F) | ¢3 - 0| - 50| - | -] - 870 +18 2
- 25|10 1-3
TLN119(F) 3 20 - - - 945 +30
TLN119(B,F) | 4.2 | 10 . .
5 Optoelectronic switches
Small side-view - -
TLN117(F 20 - - - 940 +15 1-4
7 package TLN117(C,F) | 5 |18.7
Infrared lighting
$8 PLCC - 10 | 35 | 100 70(Typ.) 100 870 +60 1-5 Fiberless optical
transmissions
Note: IF = forward current
Unit: mm
$5.8MAX _ o $3.840.2
M_H*E"‘s g :]: 5 EE (ke
3 | of %5 A S | .
NI (!, [
i ! 388 oy a|
B : s=e L \T | 2
2-40.45+0.1 A | % E 2-0.7MAX. ‘ X 5
" (1.2) ! | | !(1.7) 2-0.4£0.1 I 3
0.5:0.1 ‘ ‘ 05:0.1 3
1 = |2 i
I ‘ :
2 gl (2.54)
(254) b
(): Typical value @ L
1.Anode S
2.Cathode ﬁ'
P ) (): Typical value
7.65£0.2 | 10.4 *33| TLN105B(F) 1.Anode
7.65:0.2 |10.7 *§4% %m;gfz}(f V 2ACia‘thode o
8.65:0.2 | 12.15 04 [ TLN110(F) 35:0.2 | 5.6£0.2 TLNIIQ(F)l
1.Anode 8.0:0.2 [11.5 *§4(TLN233(F) 3.74:0.2 | 5.84:0.2 TLN235(F)|

2.Cathode

(A




7 Product Lineup

7.1 Infrared LEDs, and Visible LEDs for Sensor Light Sources Unit: mm

Cathode index
32
N
S ]
8-0. - of o
o o
s |
é j-_3.0-0 Anode index
F |
o| 7 | o)
S
el | t - .
5 | cil (- i
3 F ¥ | lo8
) L L (3.5)
y - i 1.4)
z 4 .
e SRl
1 [ |
2 3
1 2 u :
(): Typical value
Tolerance: +0.2
. 1.Anode
oy | vall
(): Typical value 2.Cathode
1.Cathode 3.Cathode

2.Anode 4.Cathode



7.2 Phototransistors

1.0£0.1

<l

s LA
I
I
G\ LT /[6)
5 B
N [
1.8-0.2 N
2.8:0.1 Qc;f’ _
T /(‘) o
s 3002 i
ﬁ]_" R0.75:0.1 f—
3l I .\_E_
d 1=
! =~
| I‘I 3@3\
I ew] &
254) i

(): Typical value

1.Emitter
2.Collector 1

5

2-010.4+0.1

Electrical and Optical Characteristics (Ta = 25 °C)
Part No. Package Light current (uA) Dark current (uA) seﬂgﬁikv-i ing?\l;-ity Impertrgeable Pa;:\llgage Applications
; wavelength | angle e :
Pevritﬂwg:‘tr(er Min | Max |EmW/cm?)| Max | Vce(V) (nm)g (é’) visible light
- 100 =
TPS601A(A, F) | 100 300 B .
TPS601A(F) | TO-18 CAN TPS601A(B. F) | 200 | 600 0.1 0.2 30 800 +10 2-1
TPS601A(C, F) | 400 | 1200
TPS610(F) 95 - 100 = 0.1 0.1 24 800 +8 - e
TPS611(F) 95 = 30 = 0.1 0.1 24 900 +8 Y
= 20 150
TPS615(F) 3 TPSE15(B,F) | 34 | 85 0.1 0.1 24 800 +30 - Optoelectronic
TPS615(C, F) 60 150 owitches
TPS615(BC,F) | 34 150 G
- 10 75
TPS616(B, F) 17 | 425
TPS616(F) $3 TPS616(C. F) 30 75 0.1 0.1 24 900 +30 Y
TPS616(BC,F) | 17 75
Small - 27 | -
TPS622(F) dREviED TPS622(A, F) 27 80 0.1 0.1 24 870 +15 Y 2-4
TPS622(B, F) 55 165
Note: E = radiant incident, Vce = collector-emitter voltage
Unit: mm
21 | 22 o | 23
$5.8MAX o« g o $3.84£0.2
¢4.7f82:5 g 1;@ é E@ ¢a.1fo.2
/ | 3 95202 % §§ 4 \ S
1 3 ca T =23 | g o
3 g & 1Y o I - 3
a1 E HINEE B [ :
HEAERER |
i | ] B o E
2-0.45:0.1 || | = E 2-0.7MAX. _
i w2 [ N5 soasor | 3
0.5:0.1 ‘ | 05101 X
| 0 ~
u U B i |
" A - | g
q g
254 (E) S
( ): Typical value :; ( ): Typical value F
1.Emitter 1.Emitter ﬁ 1.Emitter
2.Collector 2.Collector 2.Collector



7 Product Lineup

7.3 Photodiodes

Electrical and Optical Characteristics (Ta = 25°C)
Part No. Package Short-circuit current (uA) Dark current (nA) se';gﬁth ingﬂ%—ity Impertngeable Pa(':\lkoa.ge Applications
Min | Emwem) | Max Va(y) | "eendh| ande | visiole ight
TPS703(F) o 0.9 0.1 30 10 960 +65 Y i
TPS704(F) Side-view 0.5 0.1 30 10 1000 | 65 Y 81 | Remote controls

Note: E = radiant incident, VR = reverse voltage

7.4 Photo-ICs

Electrical and Optical Characteristics (Ta = 25°C)
PartNo. | Package Light current (uA) Dark curent (uA)|  Peale, [ Halt, Impermeatie Package| ppplications
Pihamc | Min|Max|  Ev(9  |Voo(V)| Max |Voo(v) "aieenah) ande | yigpicgn
Side-view Optoelectronic
TPS820(B, F) Package - 1500|6000|E = 0.1 mW/cm?| 5 0.5 5 870 +15 Y 4-1 vitehes
TPS851(E* - 7| 100 3 0.17 3.3 600 +55 4-2
( TPS851(E, A 37 | 62 ' ’ -

* - 27 | 54
LSl 100 3 | o1 | 33 | 600 | 55 - 43
TPS852(K)* TPS852(A,T)/TPS852(A,K)| 30 | 50

) - 37 | 74 Ambient light

* | Chip type 100 3 0.1 3.3 600 +55 - 4-2
TPS8S3(E PP TPS853(E,A | 39 | 65 sensors

* - 40 | 80
LSl 100 3 | o1 | 3 | s5 | 55 - 43
TPS856(K)* TPS856(A,T)/TPS856(A,K)|44.1|73.7

* - 160 | 320
T 100 3 0.2 3 550 +55 - 4-3
TPS859(K)* TPS859(A,T)/TPS859(A,K)| 180 | 300
Note1: Vcc = supply voltage, Ev = illuminance, E = radiant incident
*: The parts with the (E, (T) and (K) suffixes are manufactured by Toshiba Semiconductor (Thailand) Co., Ltd.

Those with the (K) suffix are the part numbers used for ordering in Japan. Those with the (E suffix are also available in Japan.
For details, ask your local Toshiba sales representative.
Unit: mm

Center of /

sensive area_

7.6£0.2
(7.3)

1.25+0.1

1.0£0.1

(0.9) -

2-(12)

2.3:0.2
4.0£0.1
(2.75) _,

)

2-10.50.1

)|

u
@5

Light-receiving area {7

S 3-000.420.1
@ g ( ): Typical value St i1
(): Typical value . o 1.GND
HATEED \ Cathode index 2eur *
2.Cathode (mark C) 3.Veo a 27;
| 4-2 | o | 4-3 | :
I S, q
3 2 i o
o 8 20 oo
.. iR
L ° -
[IN RN
Nl 4] 5 [6] g
AL_ 5| g 0.20) _L &
930 L [}] S 0.3typ. .50{ 0.50
0.35typ.| | 0.65 | 0.65 1.60
2.00
5 5 ( ): Typical value 5 5
A /}'; % Tolerance: £0.1 A~ A~
Es =
! ’ S| 53 TPS852(T)/852(K) | TPS856(T)/ I z S]
(Walvpiciialie = = S TPS859(T)/859(K)| TPS856(K) | L ] e e s
Tolerance: £0.1 i , Voo Vo Jo
TPS851(E | TPS853(E 3% s =y > aND GND g Hh— ozmax
1 Vee Vee % 17 . :
2 GND GND g i 3 GND GND &
3 NC NC - = 4 GND GND s
4| NC Vstb 5 GND GND = ozn
5 out ouT T—t0.2oMAX. 6 ouT OUT(Vstb)
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7.5 Photointerrupters

o Electrical Characteristics (Ta = 25°C) | Absolute Maximum Rating*
Part No. Package (?nan':) Sh(tmwn,l]()‘th Current transfer ratio (%) Collector-emitter voltage Paﬁlkoa.ge Applications
Min | Max [ Ir(mA) | Voe(V) V)
TLP832(F) 5 0.5 5 100 10 2 35 5-1 Printers, Fax machines
TLP833(F) PWB direct 5 0.5 5 100 10 2 35 5-2 Copiers, Image scanners
TLP831(F) |mounting | 42 | o5+ 5 100 10 2 35 5-3 | Vending machines
TLP830(F) 2 | o015 3 20 10 2 35 5.4 | 'ape readers, Cameras

*:Ta=25C s:Horizontal slit Note: Ir: forward current, Vce: collector-emitter voltage, PWB: Printed wired board

Unit: mm

m Country of origin m
14202 m 02
c03 /—rbg—5 = 136492

2.35:0.1  6.6+0.1

( ):Typical value (): Typical value a
By 2 J 5.2:0.1 By

.Anode -Anode
2.Cathode @‘_ 2.Cathode
3.Collector 7 3.Collector

4.Emitter 4.Emitter 3|

§v. (5) g i
=§ L g3 42402
2 Z Bo) =
Rl =
eeed g P833 1< & H M1l S
7 —— “ieed = /|
© 1503 _ 1) Part numoer Kegd |l | = o
= m
Country of origin . T 9 2% Country of origin~_Toshiba mark
N EN | I | PR S} == 3
(13-362) 5501 Center of sensor R H— (W i +|| Cenfter . -
540 ©, 201 & o H H
201 - L St sensor ' '
—n +0.2 ———i P - -
— — 5io% als i I o
Center of sensor +— v —— |~ —— — ale & ]
S 3| 8¢ l g 3
@3 8 - 2 o
= (g™ | o < o
BB ! SN | 1 Il ! | &
5 T 1 —— . . : Iz i
© H
5 : ! o I 3 &
3 ” |_| & &1 @ 4-00.420.1
St a4zt S 0 a0\ 254 t - L (10) *
(10.16) —H 11.2 254) q
4.210.1 —
254 =

—51 & 1.Anode
: 2.Cathode

1
@
o 3.Collector L——| ’7@\0,,
2 & 4.Emitter 1.820.1 2

Iy

13405 7.4+0.1
(s

[
(2.54)

2-40.7£0.05

():Typical value :I
<
1.Anode .

2.Cathode
3.Collector
4.Emitter




8 Application Examples

8.1 Inkjet Printers

Paper feed sensing

Paper sensing

} Print head position sensing

Photointerrupters

TLP830(F)
TLP831(F)
TLP832(F)
TLP833(F)

8.2 Page Printers

.\

Laser diode .\Polygon mirror

O

Toner and
carrier
section

S Q’gg)

|—eHeat roller

Paper cassette

\ Paper feed

Pressure roller

[Application examples]

(® Drum revolution sensing

(@ Paper presence sensing
@), @ Paper transport sensing
(®) Paper separation sensing
(® Paper ejection sensing

Photointerrupters

TLP832(F)
TLP833(F)

8.3 Copiers

/ N\
2 00 @
Exposure tolight  _Lens 0
> GG AL s
Chargj
- D '/gmg
L Toner

[Application examples]

(@ Drum position sensing

(2 to (® Optics block position sensing

®), @ Lens position sensing

Paper separation sensing

©, (0 Paper presence sensing

1 to @4 Upper cassette paper transport sensing
(5 to @® Lower cassette paper transport sensing
(9, @0 Paper ejection and transport sensing

Bo®

|

878
Z0 or
\r ® Transfer .l_feaé%er
LI

Photointerrupters

TLP832(F)
TLP833(F)
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8.4 TV Monitors

Luminous adjustment
for screens

TPS851(E, TPS853(E

TPS859(T)/TPS859(K)
3D timing signal transmission . y
TLN1108
8.5 Cell Phones
Ambient light sensors for LCDs
Brightness control for key backlighting
TPS851(E, TPS852(T)/TPS852(K)
TPS853(E, TPS856(T)/TPS856(K)
8.6 Digital Still Cameras
Phototransistor for
strobe light sensors
TPS615(F)

Ambient light sensors
for LCDs

TPS851(E, TPS852(T)/ TPS852(K)
TPS853(E, TPS856(T)/ TPS856(K)




8 Application Examples

Auxiliary infrared light source
TLN1108

8.8 Automotive Cameras

Auxiliary infrared light sources
for automotive cameras

TLN1108

[White line recognition]

Front monitor
(for night-time use)

Rear monitor

Corner monitor Side monitor




8.7 Others

Category Appliances Applications Recommended Devices
. Camcorders .
AV equipment — Ambient light sensors for monitor screens| TPS85x Series
Digital still cameras
) Icemaker internal position sensing TLP800 Series
Refrigerators
Ambient light sensors TPS85x Series
Microwave ovens Sensing of height and number of cooked objects | TLN108(F) —  TPS601A(F)
Electric pots Ambient light sensors TPS85x Series
TLN105B(F)
Remote controls TLN115A(F) TPS703(F)
Household . -
[T~ Air conditioners — -
e Ambient light sensors TPS85x Series
Louver direction sensing TLP800 Series
Automatic blinkers Ambient light sensors TPS85x Series
Washing machines Sensing of degree of rinsing TLN115A(F) — TPS611(F)
Health equipment Internal mechanism position sensing Any photointerrupters
Sewing machines Needle up/down and cloth-feed sensing | Any photointerrupters
TLN108(F — TPS601A(F
Control Optoelectronic switches Emitters and detectors 08(F) SE01A(F)
a:; e TLN117(F) — TPS622(F)
Measurement Automatic production machines | Internal mechanism position sensing TLP830 Series
Industrial robots Object sensing TLN108(F) — TPS601A(F)

Information devices,
Automatic vending

Copiers

Paper size sensing, toner quantity
sensing and toner density sensing

TLN117(F) —~ TPS820(B,F)

Printers

Paper size sensing, toner quantity
sensing and toner density sensing

TLN117(F) — TPS820(B,F)

e Automatic vending Coin sensing and product feed sensing | TLN108(F) — TPS601A(F)
Office equipment machines Ambient light sensors
PDAs Ambient light sensors for monitor screens
TPS85x Series
Notebook PCs Ambient light sensors for screens
PC monitors Ambient light sensors for screens
Telephones Hook sensors TLP831(F)
Optical telephones Information transmission TLN115A(F) —  TPS704(F)
Communications TLN231(F)
Devices
Optical communications Space transmission Pk )
TLN238(F)
TLN1108
Gaming equipment Coin sensing and internal mechanism .,
(pachinko, computer games, etc.) | position sensing L) AL
Others Toys TLN115A(F)
(rifle games, remote controls, Remote controls TLN231(F) — TPS704(F)

robots and game controls)

TLN233(F)




9 Usage Considerations

LEDs for Optical Sensor Applications

Toshiba photosensors are available with two types of LEDs, and a projection of the operating life has been made for each LED.
The table below shows the types of LED used in photosensors and the figures on pages 17 and 18 show projections of
long-term light output performance and operating life. Note that these operating life data are estimates extrapolated from
long-term light output degradation over a single wafer lot and are shown as reference only.

Projected Operating Life
< Ta=40°C, IF =20 mA, >
failure criteria: degradation rate APo<-50% Photosensors
F50% operating life F0.1% operating life
@ GaAs LED 1,300,000 h 260,000 h Photointerrupters, Infrared LEDs
@ GaAlAs LED 1,000,000 h 200,000 h Infrared LEDs

F50% (cumulative failure rate 50%) operating life: Time period until the projected long-term light output degradation curve of the

average light output change (X) shown on pages 17 to 18 reaches the failure
criteria.

F0.1% (cumulative failure rate 0.1%) operating life: Time period until the projected long-term light output degradation curve of
X - 30 shown on pages 17 to 18 reaches the failure criteria.

The relationship between LED light output degradation and optical coupling characteristics is shown below.

The relationship between the current transfer ratio (Ic/IF) or LED radiant intensity (Ie) degradation and the LED light output
degradation is 1:1.

Ic/IF (t) Po (t) IE (t) Po (t)
Ic/IF (0) Po (o) ° I (0) Po (o)

® Reading a projected operating life from a graph
As an example, let's read the operating life of an LED from the GaAs LED Projected Operating Life Data
(Failure criteria: light output degradation APo < -50%).
Assume that the ambient temperature is 25°C.
1. Convert the ambient temperature into Kelvin. 25°C + 273 = 298 (K)
2. Calculate the reciprocal of the Kelvin temperature. 1/298 = 3.36 x 10
3. Read the projected operating life from the graph.
Ta = 25°C, Ir = 50 mA (Failure criteria: light output degradation APo < -50%)
F50% (cumulative failure rate: 50%) operating life: Approx. 200,000 hours (for reference only)
F0.1% (cumulative failure rate: 0.1%) operating life: Approx. 40,000 hours (for reference only)

LEDs Used in Photosensors

Photosensors LED Photosensors LED
TLN105B(F) @ TLN233(F) ®
TLN108(F) @ TLN238(F) ®
TLN110(F) @ TLP830(F) @
TLN115A(F) @ TLP831(F) @
TLN117(F) 0) TLP832(F) ©)
TLN119(F) ©) TLP833(F) @
TLN231(F) ®

(1: GaAs Infrared LEDs (2): GaAQAs Infrared LEDs



® GaAs LED Projected Light Output Degradation Data

Test conditions: IF = 50 mA, Ta=40°C Test conditions: IF = 20 mA, Ta =40°C
& 140 L 140
[} (o)
2 120 2 120
© ©
= =
o 100 o 100
2 = = 2 ——
© o ©
° 80 ° 80
g 60 - g 60
3 40 = 3 40
=] X-30 =]
o t o
= 20 T s 2
° ! °
- 0 T - 0
1 10 100 1000 10000 100000 1 10 100 1000 10000 100000
Test time (h) Test time (h)
Test conditions: IF = 10 mA, Ta =40°C
I
T 140
(o)
(=
g 120
=y
o
_g 100
5
o 80
<
L 60
2
5 40
o
_-5’ 20
-
0 1 10 100 1000 10000 100000
Test time (h)
® GaAs LED Projected Operating Life Data
Failure criteria light output degradation A Po < -50% Failure criteria light output degradation A Po < —-30%
10000000 IF =10 mA 10000000
1 i 1 T = IF =20 mA T I T
—a ! 0 r‘n A [ | Pi i | R —
1000000 - = ¢ IF=30mA 1000000 IF = 20 mA
= IF = 40 mA ] =
® — = 50 mA ® IF =30 mA
= 4~ IF=50m = 2
2 - 5 T IF = 40 mA
£ 100000 £ 100000 = IF =50 mA
1] 5]
Q Q
o =1 o
€ 10000 - € 10000 |—.
o o
2 2,
o o =
a ; H a - H
1000 Projected F50% 1000 Projected F50%
operating life H operating life H
------ Projected F0.1% H ------Projected F0.1% H
operating life N operating life [l
100 I I I I I 100 I I I I I
2.0 3.0 4.0 5.0 2.0 3.0 4.0 5.0
1/K(x107%) 1/K(x107%)
T T T T T T T T 1 T T T T T T T T 1
227 150 10085 60 25 0 -30 -50 =73 227 150 10085 60 25 0 -30 -50 =73
Ambient Temperature (°C) Ambient Temperature (°C)

The above operating life data are estimates extrapolated from long-term light output degradation over a single wafer lot and are shown as
reference only. Operating conditions exceeding the maximum ratings are not guaranteed.



9 Usage Considerations

@ GaA0As LED Projected Light Output Degradation Data
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The above operating life data are estimates extrapolated from long-term light output degradation over a single wafer lot and are
shown as reference only. Operating conditions exceeding the maximum ratings are not guaranteed.
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Toshiba America

Electronic Components, Inc.
Irvine, Headquarters

Tel: (949)623-2900 Fax: (949)474-1330
Buffalo Grove (Chicago)

Tel: (847)484-2400 Fax: (847)541-7287
Duluth/Atlanta

Tel: (770)931-3363 Fax: (770)931-7602
El Paso

Tel: (915)771-8156

Marlborough

Tel: (508)481-0034 Fax: (508)481-8828
Parsippany

Tel: (973)541-4715 Fax: (973)541-4716
San Jose

Tel: (408)526-2400 Fax: (408)526-2410
Wixom (Detroit)

Tel: (248)347-2607 Fax: (248)347-2602
Bloomington

Tel: (952)842-2400 Fax: (952)893-8031
San Diego

Tel: (858)385-5900 Fax: (858)674-7606

.

.

.

Toshiba Electronics Europe GmbH
Disseldorf Head Office

Tel: (0211)5296-0 Fax: (0211)5296-400
France Branch

Tel: (1)47282181

Italy Branch

Tel: (039)68701 Fax: (039)6870205

Spain Branch

Tel: (91)660-6798 Fax: (91)660-6799

U.K. Branch

Tel: (0870)060-2370 Fax: (01252)53-0250
Sweden Branch

Tel: (08)704-0900 Fax: (08)80-8459
Toshiba Electronics Asia (Singapore) Pte. Ltd.
Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service (Thailand) Co., Ltd.
Tel: (02)501-1635 Fax: (02)501-1638

Toshiba Electronics Trading (Malaysia) Sdn. Bhd.

+ Kuala Lumpur Head Office
Tel: (03)5631-6311 Fax: (03)5631-6307

+ Penang Office
Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Asia, Ltd.
» Hong Kong Head Office
Tel: 2375-6111 Fax: 2375-0969
Beijing Office
Tel: (010)6590-8796 Fax: (010)6590-8791
Chengdu Office
Tel: (028)8675-1773 Fax: (028)8675-1065
Qingdao Office
Tel: (532)8579-3328 Fax: (532)8579-3329
Toshiba Electronics (Shenzhen) Co.,Ltd
Tel: (0755)2399-6897 Fax: (0755)2399-5573
Toshiba Electronics (Shanghai) Co., Ltd.
» Shanghai PUXI Branch

Tel: (021)6139-3888 Fax: (021)6190-8288
» Hangzhou Office

Tel: (0571)8717-5004 Fax: (0571)8717-5013
+ Nanjing Office

Tel: (025)8689-0070 Fax: (025)8689-0070
Toshiba Electronics (Dalian) Co., Ltd.
Tel: (0411)8368-6882 Fax: (0411)8369-0822

Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (0592)226-1398 Fax: (0592)226-1399

BCEO0028F

Toshiba India Private Ltd.
Tel: (0124)499-6600 Fax: (0124)499-6611

Toshiba Electronics do Brasil Ltda.
Tel: (011)2539-6681 Fax: (011)2539-6675

Toshiba Electronics Korea Corporation
+ Seoul Head Office

Tel: (02)3484-4334 Fax: (02)3484-4302
+ Daegu Office

Tel: (053)428-7610 Fax: (053)428-7617
Toshiba Electronics Taiwan Corporation
« Taipei Head Office

Tel: (02)2508-9988 Fax: (02)2508-9999

» Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware,
software and systems (collectively “Product”) without notice.
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p» This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA’s written permission, reproduction is
permissible only if reproduction is without alteration/omission.

» Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and
for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could
cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor
Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

v
=2
o)
172}
1]
-
»
(@)
q
7]

» Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics
appliances) or for specific applications as expressly stated in this document. Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public impact
(“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document.

» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

v

» The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual
property rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by
estoppel or otherwise.

» ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM
EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA,
AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING
WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

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

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

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

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