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ABSTRACT

Neonatal jaundice is a symptom in babies cause by high level of bilirubin. It can lead to
brain damage (kernicterus). In the worst case of kernicterrus, the neonate might be die. The
standard method of serum bilirubin measurement requires blood specimen taken by heel prick or
venepunetue, which involves pain of the newborn and time consuming. The investigation of non-
invasive bilirubin concentration measurement is developed to be an alternative method for the
reliable screening of hyperbilirubinemia detection. This thesis presents the non-invasive
bilirubin concentration measurement method that based on dermal light reflectance from the low
intensity light sources. Light emitting diodes (led) consists of infrared red green and blue.
Artificial neural networks (ANNs) and principle component analysis were used for analyzing the
relationship between dermal light reflectance and bilirubin concentration, measurement area are
forehead and chest, and total serum bilirubin level (TSB) measured by direct spectrophotometry
in neonates at Songklanagarind Hospital. Dermal light reflectance analysis have 3 cases, the
number of light sources are 2, 3 and 4 wavelengths. For the results, dermal light reflectance and
total serum bilirubin level (TSB) are statistics significant (the correlation coefficient were 0.916
0.917 and 0.927, p<0.01) . Dermal light reflectance measurement had a tendency to overestimate
TsB with the mean difference of TSB- TCB = 0.0289% 1.19 mg/dl and 95% confidence
interval of the mean -0.24 to 0.30 mg/dl. Comparison between results from forehead and chest
are statistic significant, the correlation coefficient was 0.823. The error distribution of TCB to
overestimate TSB with the mean difference of (TSB - TCB) =-0.1472 % 1.646 mg/dl and 95%
confidence interval of the mean -0.39 to 0.36 mg/dl. Neural networks algorithm can be used for

noninvasive bilirubin measurement in infants, the results between noninvasive measurement and

()



total serum bilirubin level are statistic significant . It might be used as a prescreening

neonatal jaundice.

Keywords: bilirubin, non-invasive measurement
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2. Noninvasive transcutaneous Bilirubin as a screening test to identify the need for serum

Bilirubin assessment in Pranangklao hospital. [4]
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3. Noninvasive transcutaneous Bilirubin as a screening test to identify the need for serum

Bilirubin assessment [5]
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4. Noninvasive measurement of total serum bilirubin in a multiracial predischarge
newborn population to assess the risk of severe hyperbilirubinemia. [6]
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5. Non-invasive biomedical system for the quantification of bilirubin in neonates [7]
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6. Developing an optical fiber reflectance spectrometer to monitor bilirubinemia in

neonates. [8]
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7. Diagnostic applications of diffuse reflectance spectroscopy [9]
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8. A Study on Skin Optics [10]
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9. The appearance of human skin [11]
unaANutenIag Takanori Igarashi, Ko Nishino and Shree K. Nayar Anunlu
Technical Report: CUCS-024-05, June 2005
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10. Melanin and blood concentration in human skin studied by multiple regression
analysis [12]
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**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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**. Correlation is significant at the 0.01 level (2-tailed).
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M13193-1 wamﬁ‘nﬂamwammzﬁ'auﬁwﬁmm

ir g b r TsB
1.148 0.130 0.161 0.382 11.510
0.932 0.146 0.166 0.446 11.760
1.118 0.190 0.233 0.605 10.620
1.293 0.184 0.207 0.611 17.700
1.223 0.191 0.233 0.619 9.620
1.260 0.172 0.214 0.619 11.280
1.179 0.207 0.237 0.621 11.320
1.260 0.181 0.222 0.629 14.770
1.217 0.194 0.242 0.639 10.250
1.291 0.171 0.204 0.657 15.740
1.192 0.181 0.209 0.670 16.520
1.293 0.202 0.260 0.683 5.300
1.281 0.174 0.212 0.685 13.630
1.333 0.214 0.261 0.689 7.020
1.354 0.222 0.273 0.703 9.420
1.301 0.210 0.241 0.707 12.110
1.356 0.233 0.275 0.740 11.080
1.356 0.233 0.275 0.740 10.530
1.311 0.227 0.273 0.744 8.470
1.301 0.218 0.274 0.747 7.250
1.273 0.221 0.266 0.749 8.630
1.331 0.209 0.252 0.751 9.990
1.316 0.202 0.252 0.751 9.330
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Yy A 9 '
HANIINAADINANITTENOUNHUININ(ED)

ir g b r TsB
1.322 0.223 0.258 0.759 13.020
1.235 0.200 0.251 0.761 10.830
1.317 0.224 0.270 0.764 10.730
1.344 0.227 0.242 0.767 15.340
1.362 0.207 0.252 0.767 10.800
1.379 0.219 0.247 0.768 15.410
1.382 0.212 0.263 0.772 10.360
1.348 0.212 0.254 0.777 10.520
1.264 0.231 0.274 0.778 7.280
1.337 0.222 0.266 0.779 8.430
1.265 0.242 0.283 0.782 10.120
1.278 0.204 0.247 0.782 16.500
1.347 0.218 0.232 0.786 12.570
1.321 0.212 0.252 0.789 14.970
1.318 0.231 0.278 0.795 12.360
1.331 0.235 0.283 0.797 15.290
1.352 0.221 0.275 0.800 11.770
1.466 0.242 0.260 0.802 10.900
1.415 0.212 0.235 0.805 17.120
1.413 0.237 0.247 0.807 14.170
1.331 0.219 0.260 0.810 13.260
1.345 0.230 0.291 0.811 6.700
1.352 0.232 0.314 0.812 9.070
1.413 0.240 0.270 0.815 10.970
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HANIINAADINANITTENOUNHUININ(ED)

ir g b r TsB
1.403 0.247 0.278 0.820 13.580
1.253 0.227 0.283 0.824 7.440
1.377 0.242 0.282 0.825 9.800
1.443 0.252 0.303 0.825 10.560
1.382 0.242 0.298 0.830 7.150
1.410 0.245 0.252 0.830 15.150
1.372 0.247 0.283 0.830 14.490
1.393 0.204 0.247 0.830 11.550
1.412 0.223 0.277 0.837 11.150
1.405 0.242 0.278 0.838 10.450
1.412 0.232 0.268 0.840 11.690
1.305 0.223 0.280 0.842 9.950
1.408 0.242 0.311 0.845 9.120
1.326 0.242 0.311 0.845 7.950
1.372 0.248 0.304 0.852 11.740
1.382 0.245 0.288 0.861 13.250
1.398 0.222 0.293 0.866 8.180
1.454 0.245 0.293 0.873 9.860
1.441 0.251 0.275 0.875 13.030
1.530 0.242 0.273 0.891 13.740
1.522 0.260 0.306 0.894 7.120
1.428 0.242 0314 0.894 12.190
1.385 0.275 0.326 0.896 7.920
1.293 0.252 0.326 0.896 10.160
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HANIINAADINANITTENOUNHUININ(ED)

ir g b r TsB
1.339 0.270 0314 0.901 11.890
1.324 0.236 0.295 0.905 7.020
1.400 0.245 0.280 0.912 13.890
1.433 0.209 0.255 0.914 16.770
1.338 0.259 0.326 0.921 9.320
1.488 0.263 0.322 0.922 11.310
1.533 0.273 0.311 0.947 15.630
1.494 0.270 0.316 0.957 15.140
1.492 0.270 0.316 0.960 11.310
1.376 0.258 0.333 0.973 12.130
1.456 0.305 0.347 0.997 9.180
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ir g b r TsB
0.962 0.176 0.204 0.560 10.120
1.309 0.245 0.314 0.769 9.420
1.334 0.191 0.222 0.789 13.630
1.314 0.242 0.252 0.802 17.700
1.273 0.212 0.255 0.830 16.500
1.270 0.245 0.270 0.830 15.150
1.276 0.263 0.307 0.853 7.020
1.371 0.218 0.294 0.857 9.620
1.291 0.254 0.333 0.860 7.250
1.367 0.237 0.255 0.879 14.770
1.353 0.241 0.286 0.882 9.800
1.252 0.249 0.325 0.883 7.440
1.354 0.260 0311 0.891 9.120
1.354 0.255 0.301 0.891 11.510
1.405 0.247 0.283 0.901 9.330
1.309 0.214 0.265 0.912 16.770
1.338 0.269 0.330 0.917 9.320
1.298 0.248 0.303 0.936 9.950
1.439 0.259 0.272 0.937 15.410
1.301 0.283 0314 0.940 11.890
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Yy A g '
HANIINADINANITAZNOUNHUIDN(AD)

ir g b r TsB
1.461 0.245 0.280 0.942 17.120
1.370 0.270 0.310 0.946 10.250
1.436 0.261 0.311 0.949 10.620
1.423 0.247 0.301 0.952 13.740
1.408 0.255 0.324 0.955 10.360
1.413 0.291 0.334 0.957 9.860
1.512 0.237 0.263 0.960 15.740
1.470 0.261 0.301 0.961 12.110
1.421 0.252 0.293 0.978 15.140
1.392 0.272 0.326 0.983 13.020
1.461 0.283 0.352 0.985 8.470
1.372 0.268 0314 0.997 10.730
1.471 0.260 0.311 1.001 11.550
1.436 0.301 0.342 1.006 11.320
1.423 0.268 0.324 1.006 10.560
1.473 0.258 0.311 1.007 11.280
1.426 0.273 0.331 1.008 11.150
1.380 0.252 0.312 1.018 12.130
1.525 0.265 0.331 1.024 13.580
1.449 0.287 0.350 1.029 11.310
1.454 0.260 0.319 1.036 11.760
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HANIINADINANITAZNOUNHUIDN(AD)

ir g b r TsB
1.432 0.301 0.352 1.040 8.430
1.573 0.293 0.334 1.046 11.690
1.533 0.316 0.405 1.049 7.150
1.436 0.301 0.358 1.049 7.020
1.536 0.291 0.325 1.055 12.570
1.563 0.293 0.342 1.057 10.800
1.423 0.280 0.331 1.062 15.290
1.589 0.296 0.380 1.067 5.300
1.459 0.273 0.303 1.072 13.260
1.527 0.291 0.354 1.074 11.310
1.525 0.311 0.362 1.074 9.990
1.507 0.283 0.362 1.082 10.530
1.563 0.334 0.354 1.090 14.170
1.473 0.330 0.377 1.097 11.770
1.563 0.293 0.339 1.100 10.970
1.772 0.336 0.352 1.102 10.900
1.535 0.289 0.361 1.106 13.250
1.530 0.283 0.324 1.108 16.520
1.457 0.305 0.377 1.113 9.070
1.513 0.258 0.312 1.113 10.520
1.545 0.280 0.316 1.118 15.340
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HANIINADINANITAZNOUNHUIDN(AD)

ir g b r TsB
1.520 0.307 0.410 1.118 12.360
1.578 0.266 0.353 1.119 8.180
1.563 0.296 0.359 1.130 11.080
1.482 0.291 0.347 1.136 10.160
1.652 0314 0.372 1.136 7.120
1.571 0.326 0.358 1.136 8.630
1.529 0.317 0.365 1.139 7.280
1.634 0.311 0.372 1.141 7.950
1.477 0.303 0.354 1.143 14.490
1.601 0314 0.390 1.143 12.190
1.478 0.301 0.353 1.146 10.830
1.525 0.344 0.405 1.151 7.920
1.561 0.303 0.344 1.156 15.630
1.545 0314 0.357 1.161 13.030
1.527 0.298 0.375 1.174 13.890
1.614 0.338 0.445 1.175 6.700
1.624 0.263 0.306 1.199 14.970
1.631 0.328 0.357 1.225 10.450
1.543 0.301 0.354 1.227 11.740
1.594 0.301 0.375 1.259 9.180
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BiliSoft Phototherapy System KPR 17 2006
510(k} Summary

Submitter Information

Lumitex, Inc.

8443 Dow Circle

Swrengsville, OH 44136

Phone : 440-243-8401

Fax : 440-243-8402

Contact Person : Jeff Williams, VP Engincering
Email: jwilliams@lumitex.com

Date Prepared : September 30, 2005

Device Names

Classification name: Unit, Neonatal Phototherapy
Commeon Name: Phototherapy light, Bili Light
Trade Name: BiliSoft™ Phototherapy System

Predicate Device Information

The BiliSoft phototherapy System is substantially equivalent (o the following, legally marketed products:
- Ohmeda Medical, a division of Datex-Ohmeda- BiliBlanket Plus High Qutput Phototherapy
Svstem
- Nats - neoBLUE LED Phototherapy
- Medela — Bili Phototherapy Unit

Indications for Use

The Bili-Soft Phototherapy System provides light therapy for the treatment of hyperbilirubinemia,
commonly know as neonatal jaundice, during the newborn period in the hospital or home setting. The Bili-
Soft Phototherapy System emits a narrow band of blue light considered to be the most effective in the
treatment of hyperbilirubinemia.

Product Description

The Bili-Soft Phototherapy System is a mobile phototherapy device that delivers high intensity blue lipht
using blue light emitting diodes (LEDs) that transmit light to a fiber optic pad.

The device cansists of a light source box and one of two different size fiber optic pads. The light source
opcrates in a single light intensity mode and includes features such as an over temperature indicator with
automatic LED shutoff and an hour meter to indicate life. The light source has an automatic universal
voltage selection of 90-264 VAC at 47-63 Hz

Fiber optic pad covers are made of a clear, medical grade, hy}lJoallcrgsnic and latex-free material. The
smaller fiber optic pad emits an average output of 35 uWicm’/nm through a rypical snugely/pad cover, and
the larger fiber optic pad emits an average cutput of 50 pW/em*nm through a typical snuggly/pad cover.
Disposable fiber optic pad covers are available to help comfortably position the baby on the fiber optic pad
and to prevent cross contamination of bodily fluids between infants.

=g
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LED's have very little light degradation over their lifetime with proper use and care. During normal
operating conditions the device is expected to last for approximately 10,000 hours. Once the LIED’s have
reached the end of their life a replaceable LED module is available for purchase. LED’s emit no
appreciable energy in the ultraviotet (UV) region of the spectrum, so there 1s no concern for UV cxposure
to the infant. In addition, LED’s emit no significant energy in the infrared (IR) region of the spectrum;
therefore there is no concern for excessive warming, of the infant due to IR energy.

Performance Data

Since the treatment of neonatal hyperbilirubinemia with phototherapy is a well establish climical practice,
clinical or animal testing to demonstrate safety and effectiveness is not necessary. The product has been
subject to extensive bench testing, and the requirement of 21 CFR 820, Subpart C — Design Controls — were
satisfied.

Sterilization Infermatien

The BiliSoft Phototherapy system is not intended to be supplied sterile. Cleaning and disinfecting
instructions can be found 1n the Operation and Maintenance Manual.
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Food and Drug Administration
9200 Corporate Boulevard

Rockville MD 20850

APR 17 2006

Mr. Jeff Williams

Vice President of Engineering
Lumitex, Incorporated

8443 Dow Circle
Strongsville, Ohio 44136

Re: K053568
Trade/Device Name: BiliSoft Phototherapy System
Regulation Number: 880.5700
Regulation Name: Neonatal phototherapy unit
Regulatory Class: [I
Product Code: LBI
Dated: March 16, 2006
Received: March 17, 2006

Dear Mr. Williams:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the
indications for use stated in the enclosure) to legally marketed predicate devices marketed in
interstale commerce prior to May 28, 1976, the enactment date of the Medical Device
Amendments, or to devices that have been reclassified in accordance with the provisions of
the Federal Food, Drug, and Casmetic Act {Act) that do not require approval of a premarket
approval application (PMA). You may. therefore, market the device, subject to the general
controls provisions of the Act, The general controls provisions of the Act include
requirements for annual registration, listing of devices, good manufacturing practice.
labeling. and prehibitions against misbranding and adulteration.

I your device is classitied (see above) into cither class 11 (Special Controls) or class 111
(PMA], it may be subject 10 such additional controls. Existing major regulations affecting
your device can be found in the Code of Federal Regulations. Title 21. Parts 800 to 898. In
addition. FDA may publish further announcements concerning vour deviee in the Federal

Register.
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Page 2 — Mr. Jeff Williams

Please be advised that FDA’s issuance of a substantial equivalence determination does not
mean that FDA has made a determination that your device complies with other requirements
of the Act or any Federal statutes and regulations administered by other Federal agencies.
You must comply with all the Act’s requirements, including, but not limited to: registration
and listing (21 CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice
requirements as set forth in the quality systems (QS) regulation (21 CFR Part 820); and if
applicable, the electronic product radiation control provisions (Sections 531-542 of the Act);
21 CFR 1000-1050.

This letter will allow you to begin marketing vour device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a
legally marketed predicate device results in a classification for your device and thus, permits
your device to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801),
please contact the Office of Compliance at (301) 594-4618. Also, please note the regulation
entitled. "Misbranding by reference to premarket notification” (21CFR Part 807.97). You
may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free
number (800) 638-2041 or (301) 443-6597 or at its Internet address

hitp:/iwww . fda.sov/edrh/dsma/dsmamain. html

Sincerely yours.

t./{// 3

hiu Lin, Ph.ID.

Director

Division of Anesthesiology, General Hospital,
Infection Control and Dental Devices

Office of Device Evaluation

Center for Devices and
Radiological Health
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KOS35¢%
Re: KO53568

Trade Name: BiliSoft Phototherapy System : ( (_)-(\ }
Indications for Use

510(k) Number (if known):

Device Name: BiliSoft Phatotherapy System

Indications for Use:

The BiliSoft Phototherapy System provides light therapy for the treatment of
hyperbilirubinemia, commonly know as neonatal jaundice, during the newborn period in

the hospital or home setting. The BiliSoft Phototherapy System emits a narrow band of
blue light considered to be the most effective in the treatment of hyperbilirubinemia.

Prescription Use A . ANDOR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 801 Subpart €)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE
OF NEEDED)

R L ':_:.‘_’TFE{EIH;'S;..;:

! Lavises

k¢S5 35&5 o Page | of'1
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N rexas TSL257
"IAOS e HIGH-SENSITIVITY
soLuTTaNS™ LIGHT-TO-VOLTAGE CONVERTER
TAOS{EA—JULY 2000
@ Converts Light Intensity to Qutput Voltage PACKAGE
® Monolithic Silicon IC Containing (FRONT VIEW)
Photodiode, Operational Amplifier, and —
Feedback Components )
® High Sensitivity { o 3
® Single Voltage Supply Operation (2.7 V to J' \—-l

55V)

® | ow Noise (200 uVrms Typ to 1 kHz)

® Rail-to-Rail Output

® High Power-Supply Rejection (35 dB at
1 kHz)

® Compact 3-Leaded Plastic Package

GND Vpp OUT

Description
The TSL257 is a high-sensitivity low-noise light-to-voltage optical converter that combines a photodiode and
a transimpedance amplifier on a single monolithic CMOS integrated circuit. Output voltage is directly
proportional to light intensity (irradiance) on the photodiode. The TSL257 has a transimpedance gain of 320 MQ.
The device has improved offset voltage stability and low power consumption and is supplied in a 3-lead clear
plastic sidelooker package with an integral lens.

Functional Block Diagram

A\ ]
~a Voltage
A — Output
Terminal Functions
TERMINAL DESCRIPTION
NAME NO.
GND 1 Ground (substrate). All valtages are referenced to GND.
QuUT 3 Qutput voliage
Vbp 2 Supply voltage
www.taosinc.com Copyright @ 2001, TACS Inc.

Texas Advanced Optoelectronic Solutions Inc.
800 Jupiter Road, Suite 205 » Plano, TX 75074 » (972) 673-0759
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TSL257
HIGH-SENSITIVITY
LIGHT-TO-VOLTAGE CONVERTER

TAOS023A — JULY 2-000

Absolute Maximum Ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Vpp (see Note 1) ..o o e 6V
Output CUITENE, [ . .o +10 mA
Duration of short-circuit current at (or below) 25°C ... ... ... ... ... .. ... .. iiiiiiiaa.... DS
Operating free-air temperature range, Ta . .......iiiiiiiiiiiiiiiiiiiiaeiaeeennna... —25°Ct0 85°C
Storage temperaturerange, Totg ... .. ... —25°C 10 85°C
Lead temperature 1,6 mm (1/16 inch) from case for10seconds ............................... 240°C

T Stresses beyond those listed under “absclute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these ar any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1. All voltages are with respect to GND.

Recommended Operating Conditions

MIN  MAX [ UNIT

Supply voltage, Vpp 27 55 W

Operating free-air temperature, Ty 0 70 °C

Electrical Characteristics at Vpp =5V, Ta = 25°C, }vp =470 nm, R_ =10 k() (unless otherwise noted)
(see Notes 2 and 3)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vo Dark voltage E.=0 0 15 my
Vou Maximum output voltage swing Yop=43Y, No Load 449 Vv
Vop=4.5V, RL =10k 4 42
Vo Output voltage Ee = 1.54 pWicm?, hp =470 nm, Note 5 1.6 2 24 v
oyD Temperature coefficient of dark voltage (Vp) Ta=0°Cto70°C —15 uV/eC
}.p =428 nm, see Notes 4 and 8 118
X » Ap =470 nm, see Notes 5 and 8 1.30
Ne Irradiance responsivity % = 565 nm, see Notes 6 and & 158 ViuWiem2)
hp = 645 nm, see Notes 7 and 8 1.68
PSRR  Power supply rejection ratio fac = 100 Hz, see Note 9 55 dB
fac = 1 kHz, see Note 9 35 dB
oo Supply current Ee = 1.54 pWicm?2, hp =470 nm, Note 5 19 35 mA

NOTES: 2. Measured with Ry = 10 k€ between output and ground.

3. Optical measurements are made using small-angle incident radiation from a light-emitting diode (LED) optical source.

4. The input irradiance is supplied by a GaN/SIC light-emitting diode with the following characteristics: peak wavelength ip = 428 nm,
spectral halfwidth AAY: = 65 nm._

5. The inputirradiance is supplied by an InGaN light-emitting diode with the following characteristics: peak wavelength A, = 470 nm,
spectral halfwidth A% = 35 nm.

6. The input wradiance is supplied by a GaF light-emitting diode with the following charactenstics: peak wavelength A, = 565 nm,
spectral halfwidth AAY: = 28 nm.

7. The input irradiance is supplied by an AlGaAs light-emitting diode with the following characteristics: peak wavelength }vp =645 nm,
spectral halfwidth AAY: = 25 nm.

8. lrradiance responsivity is characterized over the range Vo = 0.1 V to 4.5 V. The best-it straight line of Output Voltage Vo versus
Irradiance E over this range will typically have a positive extrapolated Vg value for Eg =0

9. Power supply rejection ratio PSRR is defined as 20 log (AVpp(f)/aVo(f)) with Vpp(f = 0) =5V and Vo(f = 0) = 2 V.

Copyright @ 2001, TAOS Inc. ,

www.taosinc.com

X TEXAS
ADVANCED
OPTOELECTRONIC
SOLUTTONS ™
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TSL257
HIGH-SENSITIVITY
LIGHT-TO-VOLTAGE CONVERTER

TAQS023A — JULY 2000

Switching Characteristics at Vpp =5V, Ta = 25°C, i, =470 nm, R = 10 kQ (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX UNIT
tr Output pulse riss time, 10% to 90% of final value See Note 10 and Figure 1 160 250 us
i Output pulss fall time, 10% ta 90% of final value See Note 10 and Figure 1 150 250 us
ts Output settling time to 1% of final value See Note 10 and Figure 1 330 ps
Integrated noise voltage f=dcto 1kHz E.=0 200 pvrms
f=10Hz Ee=0 6
Vp  Output noise voltage, rms f=100Hz E.=0 6 uV/AHZ rms
f=1kHz E.=0 7

NOTE 10: Switching characteristics apply over the range Vo= 0.1 Vio 4.5V.

PARAMETER MEASUREMENT INFORMATION

V
DD E,
Pulse 2 f
Generator r I |
¥ | Input
LED —¥ I ~a -
(see Note A) | >LI, Output
+
: | SR
LTSL257 a3 L
— 771 = Output
- = (see Note B)
TEST CIRCUIT VOLTAGE WAVEFORM

NOTES: A. The input irradiance is supplied by a pulsed InGaN light-emitting diode with the following characteristics: 4, = 470 nm,
tr<1ps, tp<1ps.
B. The output waveform is monitored on an oscilloscope with the following characteristics: t, < 100 ns, Z; = 1 Mg, C; = 20 pF.

Figure 1. Switching Times

www.taosinc.com Copyright ® 2001, TAOS Inc

— TEXAS
ADVANCED
OPTOELECTRONIC
SOLUTIONS™




TSL257
HIGH-SENSITIVITY
LIGHT-TO-VOLTAGE CONVERTER

TAOS023A — JULY 2000

TYPICAL CHARACTERISTICS

PHOTODICDE SPECTRAL RESPONSIVITY

1.6
| | T N T
Ta =25°C Normalized to
470 nm
14 //\\
12 // \
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Figure 2
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FREE-AIR TEMPERATURE
10 T
Vpp=5V

9
8

T 7

]

5 6

=

S 5

=

a 4

=)

> 3

2
1
0

0 10 20 30 40 50 60 70
Ty — Free-Air Temperature — °C

Figure 4

Power Supply Rejection Ratio — dB

Normalized Response

80

70

o\

POWER SUPPLY REJECTION RATIO

Vs
FREQUENCY

N

30 \V/
20
10
]
10 102 103 104 109
f - Frequency - Hz
Figure 3

1.0
0.9

0.8

0.7

0.6

0.5

04

0.3

0.2
0.1

NORMALIZED RESPONSE

vs

ANGULAR DISPLACEMENT

106

/1 \

VA A

\

/

L/

| et

N

0
-90 -70 -60 -30 -10 10 30 50

Angular Displacement — ©

Figure 5

70 90

Copyright © 2001, TAOS Inc '

I TAOS

TEXAS

ADVANCED
OPTOELECTRONIC
SOLUTIONS™

www.taosinec.com
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TSKS5400S

Infrared Emitting Diode, 950 nm,

Description

TSKS5400S is a standard GaAs infrared emitting
diode in a flat sideview molded plastic package. A
small recessed spherical lens provides high radiant
intensity in a low profile package.

The package is compatible to TEKT5400S pho-
totransistor and TEKS5400 Photo Schmitt Trigger.
Assembled on PWB, pairs of emitters and detectors
operate as transmissive sensors and reflective sen-
SOrs.

Features

¢ High radiant intensity

* Peak wavelength Ap =950 nm

* Side view package with spherical lens
¢ Angle of half sensitivity ¢ = + 30°

Pofree

Vishay Semiconductors

GaAs

14354

¢ Package compatible with TEKT5400S and
TEKS5400

¢ Lead (Pb)-free component in accordance with
RoHS 2002/95/EC and WEEE 2002/96/EC

Parts Table
Part Ordering code Remarks
TSKS54008 TSKS54005 MOQ: 2000 pes in Plastic Bags

TSKS54008-ASZ

MOQ: 2000 pcs, Ammopack, 2.54 mm pin distance (lead to lead), 16 mm height of taping

Absolute Maximum Ratings

Tamb = 25 °C, unless otherwise specified

Parameter Test condition Symbol Value Unit
Reverse voltage Vgr 6 \"
Forward current I 100 mA
Surge forward current 1, <100 s IEsm 2 A
Power dissipation Py 170 mw
Junction temperature Tj 100 °C
Operating temperature range Tamb -40to + 85 °C
Storage temperature range ng -40 to + 100 °C
Soldering temperature t<5s, 2mm frem body Tsq 260 °C
Thermal resistance junction/ Rinaa 450 kW
ambient

Document Number 81074
Rev. 1.5, 28-Nov-06

www.vishay.com
1
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N A
VISHAY.

Vishay Semiconductors

Basic Characteristics

Tamb = 25 °C, unless otherwise specified

Parameter Test condition Symbol Min Typ. Max Unit
Forward voltage Ip =100 mA, t, <20 ms VE 1.3 1.7 v
Reverse voltage lp=10 A VR 6 v
Junction capacitance Vp=0V,f=1MHz,E=0 C 50 pF
Radiant intensity Ip =50 mA, t, <20 ms la 2 7 mW/sr
Radiant power Ip =50 mA, t, <20 ms e 10 mw
Temp. coefficient of IF =50 mA TKée -1.0 K
Angle of half sensitivity o} +30 °
Peak wavelength I =50 mA p 950 nm
Spectral bandwidth Ip =50 mA AR 50 nm
Rise time lp=1A, tp/T =0.01,1,<10us t, 400 ns
Fall time lF=1At/T=0011=10us 1 450 ns
Typical Characteristics
Tamb =25 °C, unless otherwise specified
200 104

s 3 .

E 150 AN z 1©

= N E r.d

=3

= Rina E 402 V4

g g 7

2 100 N a 1 ’;

5 \ 2 w0 /

- H

{a \ i LB

= 1 L1

o] 101 1
0 20 40 &80 a0 100 ] 1 2 3 4
14846 Tams - Amblent Temperature (°C) 04 7006 V- Forward Voltage (V)

Figure 1. Power Dissipation

vs. Ambient Temperature
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Figure 2. Forward Current vs. Amblent Temperature

Figure 3. Forward Current vs. Forward Voltage
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Figure 4. Forward Voltage vs. Ambient Temperature

www.vishay.com
2

Document Number 81074
Rev. 1.5, 28-Nov-06
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TAIWAN OASIS TECHNOLOGY CO., LTD.

Part Number Designations
TOL W T 00 -0101

NO: 83216028

TO-3216BC-MRE
Technical Data Sheet
Surface Mount Device LED

V-
B-

405
470
BG- 505
P~ 5325
SG- 540
G- 570
MG - 575
Y- 585
MY - 595
MA - 605
A-
ME - 621
E- 630
MR - 630
MRL-640
K- 648
H- 660
S- 660

HW-

610 Amber

D- X=0.40,Y=0.22
MW - X=0.29, Y=031 White (InGaN/GaN)
X=0.29,Y=0.31 White (InGaN/SiC)
SW - X=0.29,Y=0.31 White (InGaN/SiC)

UW - X=0.29,Y=0.31 White (InGaN)

BW - X=0.14,Y=0.18 Blue White (InGaN)

Emitting Color Code

Violet (GaN/SIC)

Blue (InGaN/SIC)
Bluish Green()

Pure Green (InGaN/SiC)
Green (InGaN/SIC)

Green (GaP)

High Bright Green {AlGalnP)
Yellow (GaAsP/GaP)

High Bright Yellow (AlGalnP)
High Bright Amber (AlGalnP)
(GaAsP/GaP)

High Bright Orange (AlGalnP)
Orange (GaAsP/GaP)

Ultra Bright Red (AlGalnP)
Ultra Bright Red (AlGalnP)
Hi-Orange (GaAlAs/GaAs)
Hi-Red (GaAlAs/GaAs)
Super-Red (GaAlAs/GaAs)
Pink(InGaN)

Lens Coler
C- Water Clear
D- Color Diffused
Y- Yellow Diffused
R- Red Diffused
W - White Diffused
T- Color Transparent
—»
Lens Type
A- Daome
B- Plane
S- Side Emitting
T- Tenuous
BE— Package Dimension (Length and Width)
L » Pcb Type Code - Omitted f Normal G -
———®  Taiwan Oasis
APPROVED: CHECKED:
DS-LsS-00119
2003/4/12

REV.4

.-
B-
C-
D-
Ex
==
G-
H -
K-
M -
N -

Slotform

» | uminous Intensity Code (med)

0.1~2.2
22-65
6.5~18.0
18.0~51.0
51.0~146.0
146.0~417.0
417.0~917.0
917.0~2015.0
2015.0~3406.0
3406.0~5756.0
5756~9728

PREPARED: L.H.M

Page 10of 6
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rmwnu 0ASIS TECHNOLOGY CO., LTD.
Features
+  IC compatible.

Compatible with automatic placement equipment.

Compatible with infrared and vapor phase reflow solder process.

+  Mono-color type.

*  Package in Bmm tape on 7" diameter reel.
Luminous Intensity Group (Bin Code Range)

Code

v

Code

Iv

Code

Iv

Code

v

Code

Iv

Al

0.10~1.00

c1

6.50~8.00

E1

51.00~66.00

G1

417.00~542.00

M1

3406.00~4428.00

A2

1.01~1.30

c2

8.00~10.50

E2

66.00~86.00

G2

542.00~705.00

M2

4428.00~5756.00,

A3

1.30~1.70

C3

10.50~14.00

E3

86.00~112.00

G3

705.00~917.00

N1

5756.00~7483.00

A4

1.70~2.20

C4

14.00~18.00

E4

112.00~146.00

H1

917.00~1192.00

N2

7483.00~9728.00

B1

2.20~2.9

D1

18.00~23.00

F1

146.00~190.00

H2

1192.00~1550.00

B2

2.9~3.8

D2

23.00~30.00

F2

190.00~247.00

H3

1550.00~2015.00

B3

3.8~5.00

D3

30.00~39.00

F3

247.00~321.00

K1

2015.00~2620.00

B4

5.00~6.50

D4

39.00~51.00

F4

321.00~417.00

K2

2620.00~3406.00

Note: The standard shipping format for serial types includes a lower or upper family group of 3 or 4 individual groups.
Individual half groups are not available. No packing unit 1 tape ever contains more than one luminous intensity half
group.

Package Dimensions

Note:
1. All dimensions are in millimeters.

1.60

_
7._/

MOLDING

BODY(LENS)\

L

3.20 2.20

R0.60

—=tn

N
d

!

nt——

2. Tolerance is +0.1mm unless otherwise noted.
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Absolute Maximum Ratings at Ta=25C
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Parameter Maximum Rating Unit
Peak Forward Current
. 80 mA
(1/10 Duty Cycle, 0.1ms Pulse Width)
Continuous Forward Current 30 mA
Reverse Voltage \

Operating Temperature Range

-25C to+85C

Storage Temperature Range

-30C to+100C

Lead Soldering Temperature
[ 1.8mm ( .063" ) From Body ]

260C for 5 Seconds

Temp. (°C)

1207

240
To Rize +5°C/Sec. |
| Cooling
160 : —5°C/Sec.

\
1
80-1205cc.

|
58ec.

Time

Electrical / Optical Characteristics at Ta=25C

Parameter Symbol Min. Typ. Max. Unit Test Condition
Luminous Intensity v 18 51 med le=20mA
Viewing Angle 28.n 140 deg le=20mA
Dominant Wavelength Md 630 nm 1r==20mA
Spectral Line Half-Width A 15 nm 1==20mA
Power Dissipation Pd * 75 mwW
Forward Voltage Ve 1.7 20 23 \% [-=20mA
Reverse Current lr 100 HA Vr=5V
DS-LS-00119 Page 30f6
2003/4/12

REV.4
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£ TAIWAN OASIS IT eI

VT Hitp:/iwww.taiwanoasis.com.tw

TO-3216BC-MGE
Surface Mount Device LED

Features

IC compatible.
Compatible with automatic placement equipment.

Compatible with infrared and vapor phase Reflow solder process.
Top View TYPE.

Package in 8mm tape on 7" diameter reel.
Lead-Free Package (According to RoHS).

Package Dimensions

MOLDING CATHODE
60 BODR(LENGL, 656 MARK— SOLDERING
£ * ! = "l‘I TERMINAL

! \
7/ L 0.50 \ -—PCB

r _+DE
3.20 2.20 2 Ok =
7] 050 H 4
} 1.05 R0.25
Note:

1. All dimensions are in millimeters.
2. Tolerance is £0.1mm unless otherwise noted.

ERERBERAT Prepared Date : REV : A Page 1/5
TAIWAN OASIS TECHNOLOGY CO. LTD 2005/12/186 Prepared by : W.LY
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Absolute Maximum Ratings at Ta=25C

Parameter Maximum Rating Unit

Peak Forward Current

(1/10 Duty Cycle, 0.1ms Pulse Width) 80 mA

Power Dissipation 75 mwW

Continuous Forward Current 25 mA

Reverse Voltage 5 \4

Operating Temperature Range -55( to+85C

Storage Temperature Range -85 to+105¢

IR Reflow Scldering Prcfile For Lead Free Soldering 260C

Electrical / Optical Characteristics at Ta=25C
Parameter Symbol Min. Typ. Max. Unit Test Condition

Luminous Intensity Iv 51 146 mcd -=20mA

Viewing Angle 284 140 deg [==20mA

Dominant Wavelength A 572 nm ==20mA

Spectral Line Half-Width O A 15 nm 1:=20mA

Forward Voltage Vi 20 23 A" 1==20mA

Reverse Current Ir 10 pA Vgr=8V
=R GERAT Prepared Date : REV: A Page 2/5

TAIWAN OASIS TECHNOLOGY CO.,LTD

2005/12/18

Prepared by : W.L.Y
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TO-3216BC-BE
Surface Mount Device LED

Features

IC compatible.
Compatible with automatic placement equipment.

Compatible with infrared and vapor phase Reflow solder process.
Top View TYPE.

Package in 8mm tape on 7" diameter reel.
Lead-Free Package (According to RoHS).

Package Dimensions

MOLDING

. CATHODE
LB DO LENSR, MARK-, SOLDERING
: \ s | TERMINAL
7?& 0.50 \ __fPCB i
_ F LDE
3.20 2.20 = =0 =
CoL +
/) 050 || A
_11.05 R0.25
Note:
1. All dimensions are in millimeters.
2. Tolerance is £0.1mm unless otherwise noted.
=R RERAR Prepared Date : REV: A Page 1/5

TAIWAN CASIS TECHNOLOGY CO..LTD 2005/12/16 Prepared by : W.LY
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Absolute Maximum Ratings at Ta=25C

Parameter Maximum Rating Unit

Peak Forward Current

(1/10 Duty Cycle, 0.1ms Pulse Width) H i

Power Dissipation 105 mwW

Continuous Forward Current 25 mA

Reverse Voltage 5 \%

Operating Temperature Range -557C to +857¢(

Storage Temperature Range -85 to+105¢

IR Reflow Soldering Profile For Lead Free Soldering 260C

Electrical / Optical Characteristics at Ta=25C
Parameter Symbol Min. Typ. Max. Unit Test Condition

Luminous Intensity v 51 146 med l-=20mA

Viewing Angle 284 140 deg l-=20mA

Dominant Wavelength M 468 nm l-=20mA

Spectral Line Half-Width JAY) 26 nm 1==20mA

Forward Voltage 3 32 34 vV l-=20mA

Reverse Current Is 10 HA V=8V
= E R R EIRAE] Prepared Date : REV: A Page 2/5

TAIWAN OASIS TECHNOLOGY CO.,LTD 2005/12/18

Prepared by : W.LY
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