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TIL601 THRU TIL6D4, LS600, LSG02, LS611 THRU LS619
N-P-N PLANAR SILICON PHOTOTRANSISTORS

S0DS0264 D1971, NOVEMBER 1974 —AEVISED SEFTEMBER 1989

DESIGNED FOR HIGH-DENSITY READ OUT

Hermetically-Sealed Pill Package

Recommended for Application in Character Recognition, Tape and Card Readers, Velocity Indicators,
and Encoders

Unique Package Deasign Allows for Assembly into Printed Circuit Boards
Spectrally and Mechanically Compatible with TIL23 thru TIL25
Saturation Level Directly Compatible with Most TTL

TIL604HR2T Includes High-Reliability Processing and Lot Acceptance {Sea TIL6D4HR2 for Summary
ot Processing)

mechanical data

CTOR
0,483 (0.019} COLLE
0,228 (0.0058}
CERAMIC LENS 0,254 + 0,026
T B
* M & {0.010 : 0.001 IRAD
1.550 {0.061) DiA 2,337 (0.092}
1,473 {0.058) 2,133 (0.084)
e sty
1,702 {0.067] EMITTER
1,600 {0.063) 0,254 (0.010) 0,610 (0.024)
—~ 0,406 (0.016)
2,235 (0,088} 0.127 (0.005}
2,083 (0.082)
2,92110.115) -
2,591 (0.102)
ALL OIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN ENCHES FOUR TIMES
ACTUAL SIZE
TAll alectrical and mechanical specificatuons for the TIL24 also apply for TIL24HR2
PROGUCTION DATA decuments contain infermation . Copynght & 1989 Texss Instrumenis incorporatad
curreat a1 of publication dats. Preducts conferm to J,
spacifications par the tarms ol Tonss Instrumsnts TEXAS 1
standard warrasty. Production pracessing deas nst
LRI INL s of S paremeters, INSTRUMENTS
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http://www.dzsc.com/icstock/685/TIL601.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

TIL601 THRU TIL604, LS600, LS602, LS611 THRU LS613
N-P-N PLANAR SILICON PHOTOTRANSISTORS

absolute maximum ratings at 25 °C case temperature (unless otherwise noted)

Collector-emitter valtAGE . . . . . . . o e e e 50 v
Emitter-collector voltage . . . . . . . . e e 7V
Continuous device dissipation at {or below! 25°C case temperature (see Note 1} ... ... ... 50 mW

Operating case temperature range
Storage temperature range

-65°C to 125°C
-65°C to 160°C

Soldering temperature (10 S88CONASBE . . . .. . . . e e e 240°C
electrical characteristics at 25°C case tempaerature (uniess otherwise noted)
PARAMETER TEST CONDITIONS TYPE MIN  TYP MAX | UNIT
¥|BRICEQ  Collector-emitter breakdown voltage Ig = 100 pA, Ex =0 Aldl &0 v
ViBmiECco Emitter-coliector breakdown voltage Ig = 100 A, Eg =0 Al 7 v
VeE - 30V, Eg = O Al 25 | naA
I} Dark current Ve = 30V, Eg = 0, Al 3 A
Tc = 100°C
TILEO1 Q.5 3
TILBD2 2 5
TIL6O3 4 8
TiL6D4 7
LSE00 0.8
LS602 0.5
Veg - 5V, Eg = 20 mwiem2, oot L] 08 ! 2
I Light current SeCeENme 2' e T Ls612 1 2 3 mA
LS613 2 3 4
LSE14 3 4 5
LSB16 4 5 [
L5616 5 6 7
LS617 & 7 B
LS614 7 B 9
LSE19 3 9
VCE(sat) Collector-emitter saturation voltage lc - 0.4mA B - 20 mwiem?, All 0.15 v
See Note 2
NOTES: 1. Derate hnearly to 125°C at the rate of 0.5 mW/“C
2. Irradiance (Ep) is the radiant power per unit area ncident upon a surface. For this measurement, the source 1s an unfitered

tungsten linear-filament iamp operating at a color temperature of 2870 K.

switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS TYP uNIT
1y Rise time Voo = 30V, I = BOC pA, 8
5
1 Fall ume AL = 1 kD See Figure 1 6 .
iy
1Ewms*? 2

INSTRUMENTS
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TIL601 THRU TIL&04, LS600, LS602, LS611 THRU LS619
N-P-N PLANAR SILICON PHOTOTRANSISTORS

PARAMETER MEASUREMENT INFORMATION

Ses Note A A

ﬂ QUTPUT
S’ Sea Note B
Veg ¥V R =10
h

i

OUTPUT VOLTAGE WAVEFORM

TEST CIACWHT
Input irradiance is supplied by a pulsed gallium arsenide infrared amitter with rise and fall times of less than 50 ns. incident

NOTES: A.
rradiation is adjusted for I = 800 pA.
Output waveform is monitored on an oscilloscope with the following characteristics: t; s 25 ns, Rip = 1 M2, Cjy = 20 pF.

8.
FIGURE 1
TYPICAL APPLICATION DATA
+— - 20 v
# w0 M INTES
(. | 2N3330
$ 56kn
¥ 2N3330 s
15 k2
N3
~N PHOTOTRANSISTOR OUTPUT
S 2.2x0

4
e

FIGURE 2. LOW-LEVEL DETECTOR AND PREAMPLIFIER

TeEXAS *?
INSTRUMENTS
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TIL601 THRU TIL604, LS600, LS602, LS611 THRU L5619
N-P-N PLANAR SILICON PHOTOTRANSISTORS

TYPICAL APPLCIATION DATA

&

* 12y
<
2 10kn 2 22k
. TL710
\ _T_ + Yeer
100 uF 680 pF OUTPUT
10 k6 T
TIL23 ‘\\A %‘—‘W‘- i - VCCZ
GND
PHOTO— |
TRANSISTOR ‘I. 10 k2
= - ——— l -
- AN -6V
10 k2
FIGURE 3. OPTICALLY COUPLED AMPLIFIER
- ¥ XS 22V
; 22k 2.2k0
OUTPUT
2N3391
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qu———1 2ZN3381
Y
N
120 K02
PHOTOTRANSISTOR
FIGURE 4. LIGHT PULSE DETECTOR
%
TeExas 4
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TIL601 THRU TIL604, LS600, LS602, LSG11 THRU LS619

N-P-N PLANAR SILICON PHOTOTRANSISTORS

lc—CoIIacmr Current—mA

vCE(sﬂ)' Collector-Emitter Saturetion Voltage—V

NQTE 2. Irradance (Eg!

TYPICAL CHARACTERISTICS

COLLECTOR CURRENT
vs
COLLECTOR-EMITTER VOLTAGE

COLLECTOR CURRENT
vs
COLLECTOR-EMITTER VOLTAGE

24
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FIGURE 7 FIGURE 8

hinear-filament lamp operating at a celor temperature of 2870 K

is the radiant power unit area ncident upon a surlace. For this measurement, the source 1s an unfiltered tungsten

1twm;‘?
INSTRUMENTS

POST OFFICE BOX 6553C1 » DAL AS TEXAS 75265



TIL6D1 THRU TIL604, LS600, LS602, LS611 THRU LS619

N-P-N PLANAR SILICON PHOTOTRANSISTORS

ID—D.rk Current—nA

TYPICAL CHARACTERISTICS

DARK CURRENT

i

CASE TEMPERATURE

RELATIVE OUTPUT
v

MODULATION FREQUENCY
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FIGURE & FIGURE 10
RELATIVE OUTPUT
COUPLING CHARACTER!ISTICS ve
OF TIL23 OR TIL24 WITH TIL602 CASE TEMPERATURE OF SOURCE AND SENSOR
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FIGURE 11

FIGURE 12

TC—Case Temperature of Source and Sensor—-C
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TIL601 THRU TIL6D4, LS6G0, LS602, LS611 THRU LS619
N-P-N PLANAR SILICON PHOTOTRANSISTORS

Relative Spectral Response or Output

TYPICAL CHARACTERISTICS
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FIGURE 13
RELATIVE SPECTRAL CHARACTERISTICS
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated



