NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series
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OP505, OP535, OP705

OP505W l OP506
Features:

e T-1 package style l 1 a a

e Variety of sensitivity ranges

e Choice of narrow or wide receiving angle }
o Small package size ideal for space-limited applications }
e 0.050” [1.27mm] or 0.100” [2.54mm] Lead spacing \

OP506W

Description:

Each OP505 and OP506 devices consist of an NPN silicon phototransistor, the OP535 device consist of an NPN silicon
photodarlington transistor and the OP705 device consist of an NPN silicon phototransistor with a large value resistor
integrated between the Base and Emitter for low light signal rejection. All of the devices are molded in a blue-tinted T-1
(3mm) epoxy package

The OP505, OP535 and OP705 devices have a narrow receiving angle (typically 25°) that provides excellent on-axis
coupling while the OP506 device has a wider receiving angle (typically 60°) for those applications where a narrow receiving
angle of the OP505, OP535 and OP705 is not required. The OP505W and OP506W device have the widest receiving angle
(typically 90°) and provides relatively even reception over a large area.

Devices are 100% production tested, using infrared light for close correlation with Optek’s GaAs and GaAlAs emitters.

Please refer to Application Bulletins 208 and 210 for additional design information and reliability (degradation) data.

Please see your OPTEK representative for custom versions of these devices.

App|ICClt|0nS: Ordering Information
e Space-limited applications Part Viewing Lead Lead
e Interruptive applications to detect media which is semi- Number Sensor Angle Spacing Length
transparent to infrared light il
OP505B -
0.050”
0P505C (1,27 mm]
OP505D
OP505W ) 90°
Transistor
OP506A
OP506B 60° ;
OP506C 5 5(2'100 0.50"
OP506D [2.54 mm] [12.7 mm]
(all devices in
OP506W 90 series)
OP535A
OP535B Darlington
0P535C
. 0.050”
OP705A 25 [1.27 mm]
OP705B Ree
OP705C Transistor
OP705D

6

RoHS

General Note

TT Electronics reserves the right to make changes in product specification without
notice or liability. All information is subject to TT Electronics’ own data and is
considered accurate at time of going to print.
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NPN Silicon Phototransistor

OP505, OP506, OP535 & OP705 Series
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OP505, OP535 & OP705 (A, B, C, D)
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DIMENSIONS ARE IN: | 0o on
General Note

TT Electronics reserves the right to make changes in product specification without
notice or liability. Allinformation is subject to TT Electronics’ own data and is
considered accurate at time of going to print.
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NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series

G Electronics

Electrical Specifications

Absolute Maximum Ratings (T, = 25° C unless otherwise noted)

Storage & Operating Temperature Range -40°C to +100° C
Collector-Emitter Voltage 30V
Emitter-Collector Voltage (OP505 and OP506 series only) 5.0V
Lead Soldering Temperature (1/16 inch (1.6 mm) from case for 5 seconds with soldering iron) 260° C
Power Dissipation 100 mw®?
Emitter Reverse Current (OP705 series only) 10 mA
Collector DC Current (OP705 series only) 30 mA

Electrical Characteristics (T, = 25° C unless otherwise noted)
OP505, OP506, OP705 Series

SYMBOL PARAMETER MIN | TYP | MAX | UNITS TEST CONDITIONS
On-State Collector Current
OP505A, OP506A 4.30 - -
OP705A 3.95 - 12.00
OP705B 2.65 - 7.25
OP505B, OP506B 2.15 - 5.95 mA |V =5V, E.= 0.50 mW/cm*®
Icion) OP705C 1.50 - 4.85
OP705D 1.50 - 12.00
OP505C, OP506C 1.10 - 3.00
OP505D, OP506D 0.55 - -
OP505W, OP506W 0.10 - - mA | V=5V, E.=0.13 mW/cm*®
Iceo Collector-Dark Current - - 100 nA Vg =10V, Eg= 0%
Collector-Emitter Breakdown Voltage
V(sriceo OP505, OP505W, OP506, OP506W 30 - - v o1 A
OP705 | 24 ; ; c=1001
V(sr)eco Emitter-Collector Breakdown Voltage 5 - - Y, le =100 pA
Vegsam Collector-Emitter Saturation Voltage - - 0.40 Y, lc=250 pA, E=0.5 mW/cmz(z)
Alc/AT Relative Ic Changes with Temperature - 1.00 - %/°C Vg =5V, Ee = 1.0 mW/cm?
Exp Knee Point Irradiance OP705 - 0.02 - mW/cm2 V=5 Ve
lceo Collector-Emitter Dark Current - - 100 nA V=10V, Ee=0
leco Emitter-Collector Reverse Current - - 100 HA V=5V, E=0
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds maximum when flow soldering. A maximum of 20 grams force may be applied
to the leads when soldering.

(2) Derate linearly 1.33 mW/° C above 25° C.

(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm and a radiometric intensity level, which varies less than 10% over
the entire lens surface of the phototransistor being tested.

(4) For OP505, OP505W, OP506, OP506W and OP705, to calculate typical collector dark current in nA, use the formula leep = 107,34 where T is

ambient temperature in ° C.
______________________________________________________________________________________________________________________________________________|

General Note

TT Electronics reserves the right to make changes in product specification without
notice or liability. Allinformation is subject to TT Electronics’ own data and is
considered accurate at time of going to print.
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NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series

Electrical Specifications

@ Electronics

Electrical Characteristics (T, = 25° C unless otherwise noted)

SYMBOL

PARAMETER

| MIN | TYP | MAX | UNITS |

TEST CONDITIONS

Photodarlington (OP535)

On-State Collector Current

| 0OP535C 1.5 R
con) OP535B 3.5 320 mA | V=5V, E=0.13 mW/cm?®Y
OP535A 10.5 -
lceo Collector-Dark Current - 100 nA V=10V, Eg=0
V(grceo Collector-Emitter Breakdown Voltage 15.0 - \% lc=1.0mA, Ee=0
Verieco | Emitter-Collector Breakdown Voltage 5.0 - Y le=100 pA, Ez=0
Vegsan Collector-Emitter Saturation Voltage - 1.10 Vv lc=250 pA, Eg=5 mW/cm? (1@
Notes:

1

General Note

TT Electronics reserves the right to make changes in product specification without

notice or liability. Allinformation is subject to TT Electronics’ own data and is

considered accurate at time of going to print.
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Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm and a radiometric intensity level, which varies less than
10% over the entire lens surface of the phototransistor being tested.
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NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series

@ Electronics

Performance
OP505A, OP505B, OP505C, OP505D
Typical Spectral Response Coupling Characteristics
0P165 and 0P505
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NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series

Typical Spectral Response
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TT Electronics reserves the right to make changes in product specification without
notice or liability. Allinformation is subject to TT Electronics’ own data and is
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Normalized Collector Current vs.
Collector to Emitter Voltage
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NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series

@ Electronics

Performance

OP506A, OP506B, OP506C, OP506D

Typical Spectral Response Coupling Characteristics

aof 0P166 and OP506
0w 10

R _ o8

. ¥ = IF=20 mk

@ g VeE=5Y

2 A 0B

e —

g / g N

@ 5

L) T
o = <

o 10 = \‘--.._

: \ = —
= 0z
o

T
c .

0 0.z a4 0.6 0.e o
0 OISTANCE BETWEEN LENS TIFS — Inches

600 m an a0 o m

Wavelength - nm

Normalized Collactor Current vs On-State Collector Current vs Normalized Collector Current vs
Angular Displacement Irradiance Collector-to-Emitter Voltage
20
12 5 " ST T T I T T TR Tot Confns. T =25°C
[~ L B . Eg=1 mWice par s1#p, h= 890 nm =
= 10 wqp | M Gaklks )7 = L~
= = =181 Gass — g A: Otiset Region [~ 30 mV] ::_;
= & — / — =} B: VCEISAT) at fixed IC, ’/ -
S e ] — Yy — s decreasas as optical // ——
g g ! A = =] inpul incranses, — P e
- = - = =1 //:—'
= s - — - g0 =
" z — — = —
Sos ---————’-—_*———‘—-— S o1 /4 < - g
a” = — [1:1] — = L1
oD = — =1 -
E \ 2 = W - =
g / h S F = = L
o 4 N z :/l = Y /fa
. L~ N S pop bl anl il 1T ok L J
0001 0m 0.1 1 10 100 k .
“ 30& i:lsul:.l:t EIIS:LLEEEENTEE [hg_m ® Ep — IRAADIANCE ~ mlicm? Vg — COLLECTOR TO EMITTER — Volts
Rise and Fall Time Normalized Output Switching Time
vs Load Resistance vs Frequency Test Circuit
0 ygg=5v ) "0 UL L CIRCUIT 1 CIRCUIT 2
vAL=1Y / - OKT 2 - Rf = 10K ¥ vie=5V ¥ veg=5V
3 200 | 1=100 H: — !
i P =1ms a5 1
LED = 0P280C & )= 330 1m 5 \
g VB0 [ yvpy=is voltege across AL % \ \ (cn 1-R=1K 5
=1 i !
= N
2 120 By - gos Vour
5 é‘fﬁ’*‘a < F OXT 1- AL=10K
= n y i g 000 SR 1000
e pd \ 1 L 1
p s \n-! < L
o & o L LU L 11T ! Test Conitions:
0 2 4 5 8 10 1 10 100 1000 10,000 Light source is pulsed LED with & and 1f = 500 ms.
R — LOAD RESISTANCE — kit FREQUENCY — KHz IF i adjusted for VOUT =1 Vol
General Note
) ) ; ) : ; OPTEK Technology, Inc.
TT Electronics reserves the right to make changes in product specification without . .
notice or liability. All information is subject to TT Electronics’ own data and is 1645 Wallace Dmveyv(v:v?/:/{/oout?gk;i C705ngol?/\‘/F\:\t]\;vize?eifrggiiszczoon?
considered accurate at time of going to print. op ’ ) ‘

© TT electronics plc Issue A 08/2016 Page7



NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series

Typical Spectral Response

@ Electronics

Relative Response - %

00

Wavelength - nm

Normalized Collector Current
vs. Angular Displacement

11
N, /|
E 0.8 'P I_
5 \
=
o |
= ] |
e |
=
& I TEST CONDITIONS: ‘l
g 01 o= B90 nm
] | E-imm '\
; Veg=5W
o LENS TO LENS
) DISTANCE = 6°
0 h . .
a0 60 30 0 k] ED 50
# = ANGULAR DISPLACEMENT — Deg.
Rise and Fall Time
vs Load Resistance
0 vep=5VY P
FVRL=1V 7
= 200 | =100 H
1 PW=1ms
= LED =0P250C @ k= 830 am
= 160 VRL =is voliage across HLL|
=5 L i 1
=
= A
= -
]
i
3

0 H 4 B B
iy = UDAD RESISTANCE - T}

General Note

TT Electronics reserves the right to make changes in product specification without
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NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series

@ Electronics

Performance

OP535A, OP535B, OP535C, OP535D

Typical Spectral Response Coupling Characteristics

of OP165 and OP535
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NPN Silicon Photofransistor
OP505, OP506, OP535 & OP705 Series
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Performance

OP705A, OP705B, OP705C, OP705D
Typical SpectralResponse Schematic
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