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ABSTRACT

The objective of the present study is to investigate an optical transmittance system for
prediction percentage of Latex concentrate from Para Rubber Milk by linear equation from the
wavelength in the range of 370 nm to 950 nm. We constructed a simplified system with a light
detecting by probe (placed LED and Photo Diode opposite side of glass cup were contained Para
rubber milk) to determine the transmittance spectra. We compared the results from our simplified
measurement system with the Dry rubber content method. From the analysis, we discovered that
wavelengths between 370 nm to 426 nm, and between 625 to 645 nm are potential optimal choices
for use to predict the Latex concentration value. Then, Three LEDs (400 nm, 630 nm and 645 nm)
were used as the source which shone light through a glass cup, while the photodiode was placed at
the opposite side of the glass cup for light transmission detection. We calibrated our system with
the 20 sample Latex concentration levels measured by the Dry rubber content method to obtain the
linear equation model. We compared the results of our linear equation model for predicting the
Latex concentration levels with measured Latex concentration levels from the Dry rubber content
method. From our analysis, the error obtained from the linear equation was less than 5% in more

than 18 samples of the 20 collected data from the sample of Para rubber milk.
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PHOTODIODE SPECTRAL RESPONSIVITY
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3.4.4 eavuenil (Op amp)
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Transmittance at 60%,40%,20%
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transmittance at 625nm-645nm
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Transmittance at 400nm,630nm,645nm
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Predict by 400nm, 630nm
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ﬂﬁ’Nﬁ 5.4 mﬁmammﬁumsﬁmammﬂmmmaﬂﬁuum 400 nm LIDg 645 nm
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precision=SD = (6.2)
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High-Resolution Conversion of Light PACKAGE P

Intensity to Frequency With No External 8-LEAD PDIP
(TOP VIEW)

Components

Programmable Sensitivity and Full-Scale
Output Frequency

Communicates Directly With a Microcontroller

Single-Supply Operation Down to 2.7 V,
With Power-Down Feature

Absolute Output Frequency Tolerance of
+5% (TSL230BR)

Nonlinearity Error Typically 0.2% at 100 kHz
Stable 150 ppm/°C Temperature Coefficient

Replacements for TSL230, TSL230A, and
TSL230B

Description

The TSL230R, TSL230AR, and TSL230BR programmable light-to-frequency converters combine a
configurable silicon photodiode and a current-to-frequency converter on single monolithic CMOS integrated
circuits. The output can be either a pulse train or a square wave (50% duty cycle) with frequency directly
proportional to light intensity. Device sensitivity is selectable in three ranges, providing two decades of
adjustment. The full-scale output frequency can be scaled by one of four preset values. All inputs and the output
are TTL compatible, allowing direct two-way communication with a microcontroller for programming and output
interface. An output enable (OE) is provided that places the output in the high-impedance state for multiple-unit
sharing of a microcontroller input line.

The devices are available with absolute-output-frequency tolerances of +5% (TSL230BR), £10% (TSL230AR),
or £20% (TSL230R). They have been temperature compensated for the ultraviolet-to-visible light range of
320 nm to 700 nm and respond over the light range of 320 nm to 1050 nm. The devices are characterized over
the temperature range of —25°C to 70°C.

Functional Block Diagram

| | Output | l I I
G —>| & Pedi e Current-to-Frequency | |
i odi r
9 , y Converter |
LT ———— T_’-_—_I OE
S0 S1 S2 S3
The LUMENOLOGY® Company Copyright © 2002, TAOS Inc.
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Terminal Functions

TERMINAL
NAME NoO. TYPE DESCRIPTION
GND Ground
OE | Enable for fg (active low)
ouT o Scaled-frequency (fp) output
S0, S1 1,2 | Sensitivity-select inputs
S2, S3 7.8 | fo scaling-select inputs
Vbob 5 Supply voltage
Selectable Options
S1 S0 SENSITIVITY S3 S2 fo SCALING (divide-by)
& L Power down L L 1
L H 1X L H 2
H L 10X H L 10
H H 100X H H 100
Available Options
DEVICE Ta PACKAGE - LEADS | PACKAGE DESIGNATOR | ORDERING NUMBER
TSL230R —25°C to 85° PDIP-8 P TSL230RP
TSL230AR -25°C to 85° PDIP-8 P TSL230ARP
TSL230BR —-25°C'to 85° PDIP-8 P TSL230BRP

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

............................................................. 6V
Input voltage range, all inputs, V, -0.3VtoVpp+ 0.3V
Operating free-air temperature range, Ta —25°C to 70°C
Storage temperature ran§eN . Py, ... Noap 28 s, . AN J4 —25°C to 85°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260°C

Supply voltage, Vpp (see Note 1)

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or 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: Allvoltage values are with respect to GND.

Recommended Operating Conditions

MIN NOM MAX | UNIT
Supply voltage, Vpp 27 5 5.5 \%
High-level input voltage, V|4 Vbp=45Vto55V 2 Voo \Y
Low-level input voltage, V) Vop=45Vto55V 0 0.8 \%
Operating free-air temperature range, Ta -25 70 °C

Copyright © 2002, TAOS Inc. S The LUMENOLOGY® Company
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PROGRAMMABLE LIGH

TSL230R, TSL230AR, TSL230BR

T-TO-FREQUENCY CONVERTERS
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Electrical Characteristics at T4 = 25°C, Vpp =5V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT |

VoH High-level output voltage loH = -4 mA 4 4.5 Y,

VoL Low-level output voltage loL =4 mA 0.25 0.4 Vv

Iy High-level input current HA

I Low-level input current 5 HA
Power-on mode 3 mA

oo Sapehicunent Power-down mode 12 HA

F.S. Full-scale frequencyt 1.1 MHz

Temperature coefficient of output frequency A<700nm +150 ppm/°C
ksvs Supply voltage sensitivity Vpp =5V £10% +0.5 %IV

t Full-scale frequency is the maximum operating frequency of the device without saturation.

Operating Characteristics at Vpp =5V, Ta = 25°C, E, = 130 uW/em?2, Ap = 640 nm (unless otherwise
noted)
o TSL230R TSL230AR TSL230BR
FARAMETER J oy con ONa MIN TYP MAX MIN TYP MAX MIN TYP MAX LN
S0=S1=H,
S2=83=L 80 100 120 90 100 110 95 100 105 kHz
S1=H,
S0=82=S3=_ 8 10 12 9 10 11 9.5 102105 kHz
SO0 =H,
oy el — 0.8 i iz Peog N T ol 1 1.05| kHz
lo. Supitrequorpy S N AT A/ KBIN 6]l qpbeilidsobiatod 475, § ko 525 iz
R0 JBLpsa sk, 8 R0l 9 7 i Iy 96 10 105 | kHz
S2=1L
S0=81=82=83=H 0.8 1 1.2 0.9 1 1.1 ] 095 1i=1:05 kHz
Ee=0, S0=S1=H,
S2=83=1L 0.4 10 0.4 10 0.4 10 Hz
kHz/
i S0=81=H,
Re  Responsivity S2=83=_ 0.77 0.77 0.77 (qu/
cm<)
Output pulse §2=S3=L 125 600 | 125 600 125 600 ns
W  duration S20rS3=H 1/2f0 112fg 1/2f0 s
fo =0 MHz to 10 kHz 10.1% +0.1% 10.1% %F.S.
Nonlinearity¥# fo = 0 MHz to 100 kHz +0.2% +0.2% +0.2% %F.S.
fo =0 MHz to 1 MHz +0.5% +0.5% +0.5% %F.S.
Recovery from 100 100 100 us
power down
Step response to
full-scale step input 1 pulse of new frequency plus 1 us
Response time to
programming 2 periods of new principal frequency plus 1 us$
change
Response time to
output enable (OE) 50 150 50 150 50 150 ns

¥ Nonlinearity is defined as the devi
# Nonlinearity test condition: S0 = S

ation of fg from a straight line between zero and full scale, ex
=H,82=83=L.

§ Principal frequency is the internal oscillator frequency, equivalent to divide-by-1 output selection.

pressed as a percent of full scale.

The LUMENOLOGY® Company
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TYPICAL CHARACTERISTICS

OUTPUT FREQUENCY
vs
IRRADIANCE

1000 T T
Vpp =5V

100 T, =25°C
S2=8§3 =

e W VAVAVA

10— S0=H,S1=H 4 y y

A

'/

/A

0.1

fo— Output Frequency — kHz

i = S0=L,S1=H

A

|
Al

B

4
' 4 S0=H,S1=L

| b1

0.001 0.01 0.1 1 10 100 1k 10k 100k 1M

E. — Irradiance — pW/cm?

Figure 1

DARK FREQUENCY
VS
TEMPERATURE

1.2
VDD =5V
Ee =

1}180=8S1=H

$2=83=L /

=
©

fo(dark) — Dark Frequency — Hz
o o
~ o

o
()

—-25 0 25 50 75

Ta — Temperature — °C

Figure 3

Normalized Responsivity

Temperature Coefficient of Output Frequency — ppm/°C

PHOTODIODE SPECTRAL RESPONSIVITY
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Figure 2

TEMPERATURE COEFFICIENT
OF OUTPUT FREQUENCY
Vs
WAVELENGTH OF INCIDENT LIGHT

7000 T
VDD =5V

6000

5000 /
4000 /

3000 /
2000 [~ /

1000

0
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Figure 4

Copyright © 2002, TAOS Inc.

SVTAOS

e The LUMENOLOGY® Company

ADVANCED
OPTOELECTRONIC
SOLUTIONS ™

www.taosinc.com



' TSL230R, TSL230AR, TSL230BR
PROGRAMMABLE LIGHT-TO-FREQUENCY CONVERTERS

TAOS048 — OCTOBER 2002

TYPICAL CHARACTERISTICS

OUTPUT FREQUENCY
Vs
SUPPLY VOLTAGE

1.010 T
Ta = 25°C
fo = 100 kHz

1.005

-
(=4
o
o

o
©
©
a

'~
©
©
=)

Normalized Output Frequency

o
©
©
(5]

0.980
2.5 3 3.5 4 4.5 5 5.5

Vpp - Supply Voltage - V
Figure 5

APPLICATION INFORMATION

Power-supply considerations
Power-supply lines must be decoupled by a 0.01-pF to 0.1-uF capacitor with short leads placed close to the
TSL230 device package. A low-noise power supply is required to minimize jitter on output pulses.

Input interface
A low-impedance electrical connection between the device OE pin and the device GND pin is required for
improved noise immunity.

Output interface
The output of the device is designed to drive a standard TTL or CMOS logic input over short distances. If lines
greater than 12 inches are used on the output, a buffer or line driver is recommended.

Sensitivity adjustment

Sensitivity is controlled by two logic inputs, SO and S1. Sensitivity is adjusted using an electronic iris technique

— effectively an aperture control — to change the response of the device to a given amount of light. The

sensitivity can be set to one of three levels: 1x, 10x or 100x, providing two decades of adjustment. This allows

the responsivity of the device to be optimized to a given light level while preserving the full-scale

output-frequency range. Changing of sensitivity also changes the effective photodiode area by the same factor.
OPTOELECTRONIC
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APPLICATION INFORMATION

Output-frequency scaling

Output-frequency scaling is controlled by two logic inputs, S2 and S3. Scaling is accomplished on chip by
internally connecting the pulse-train output of the converter to a series of frequency dividers. Divided outputs
available are divide-by 2, 10, 100, and 1 (no division). Divided outputs are 50 percent-duty-cycle square waves
while the direct output (divide-by 1) is a fixed-pulse-width pulse train. Because division of the output frequency
is accomplished by counting pulses of the principal (divide-by 1) frequency, the final-output period represents
an average of n (where n is 2, 10, or 100) periods of the principal frequency. The output-scaling-counter registers
are cleared upon the next pulse of the principal frequency after any transition of the S0, §1, S2, 83, or OE lines.
The output goes high upon the next subsequent pulse of the principal frequency, beginning a new valid period.
This minimizes the time delay between a change on the input lines and the resulting new output period in the
divided output modes. In contrast with the sensitivity adjust, use of the divided outputs lowers both the full-scale
frequency and the dark frequency by the selected scale factor.

The frequency-scaling function allows the output range to be optimized for a variety of measurement

techniques. The divide-by-1 or straight-through output can be used with a frequency counter, pulse

accumulator, or high-speed timer (period measurement). The divided-down outputs may be used where only

a slower frequency counter is available, such as a low-cost microcontroller, or where period measurement

techniques are used. The divide-by-10 and divide-by-100 outputs provide lower frequency ranges for high
, resolution-period measurement.

Measuring the frequency

The choice of interface and measurement technique depends on the desired resolution and data acquisition
rate. For maximum data-acquisition rate, period-measurement techniques are used.

Using the divide-by-2 output, data can be collected at a rate of twice the output frequency or one data point every
microsecond for full-scale output. Period measurement requires the use of a fast reference clock with available
resolution directly related to reference-clock rate. Output scaling can be used to increase the resolution for a
given clock rate or to maximize resolution as the light input changes. Period measurement is used to measure
rapidly varying light levels or to make a very fast measurement of a constant light source.

Maximum resolution and accuracy may be obtained using frequency-measurement, pulse-accumulation, or
integration techniques. Frequency measurements provide the added benefit of averaging out random or
high-frequency variations (jitter) resulting from noise in the light signal or from noise in the power supply.
Resolution is limited mainly by available counter registers and allowable measurement time. Frequency
measurement is well suited for slowly varying or constant light levels and for reading average light levels over
short periods of time. Integration (the accumulation of pulses over a very long period of time) can be used to
measure exposure, the amount of light present in an area over a given time period.

Copyright ©® 2002, TAOS Inc The LUMENOLOGY® Company

TAOS

ADVANCED
OPTOELECTRONIC
6 www.taosinc.com

SOLUTIONS ™




TSL230R, TSL230AR, TSL230BR
PROGRAMMABLE LIGHT-TO-FREQUENCY CONVERTERS

TAOS048 — OCTOBER 2002

MECHANICAL INFORMATION
PACKAGE P PLASTIC DUAL-IN-LINE PACKAGE
This dual-in-line package consists of an integrated circuit mounted on a lead frame and encapsulated with an
electrically nonconductive clear plastic compound. The photodiode area is typically 0.92 mm2 (0.0014 in2)
(S0=381=H).

0.430 (10,92)
. 0.410 (10,41)
Pin1 SO
Pin2 S1 [4— 0.390 (9,91)t —
Pin3 OE
Pin4 GND 8 5
Pin5 Vpp T ,.E:L.I:L.:]_I:\]\
P!n 6 OUT 0.310 (7,87) : (Center of active
Pin7 S2 2 Vg = E} 2 area coincides
Pin8 S3 0.290(7,37) € with package
center.
i K‘O—' _/y )
L 0.310 (7,87) (B2 2 | e e [
0.290 (7,37) X 0.020 (0,51) R NOM
0.260 (6,60) 0.030 (0,76) D NOM 4 Places
0240, (6:40) 0.060 (1,52)
0.175 (4,45) 8° MAX TYP
0.075 (1,91) oy S WA 0.040 (1,02)
10° TYP 0.155(3,94) ‘.| r ”\ 0.053 (1,35)
“‘TT*jao
0.0 /'\ ; 8 Places 0,043 (1,09)
s Y=
Irx J :
? Seating Plane y
105" 0.012 (0,30) AN ’ Ar 0.150 (3,81)
0.020 (0,51) 90° 0,008 (0,20) ‘ ' v 0.125(3,18)
R MAX 8 Places ) 0.014 (0,36) 0[525 (069)
4 Places _J g ’
gg:; (1';3 209 L, ' [ 0.015 (0,38)
'1—»4— 0.100 (2,54) T.P.t

T True position when unit is installed

¥ Minimum flat-optical-surface length

NOTES: A. Alllinear dimensions are in inches and parenthetically in millimeters.
B. Index of refraction of clear plastic is 1.55.
C. This drawing is subject to change without notice.

Figure 6. P — Plastic Dual-In-Line Packaging Configuration
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Agilent Sun Power Series

°
o HLMP-CB15, HLMP-CM15, HLMP-CB30,
° ° = =
o 9 . HLMP-CM30 T-13/4 (5 mm) Precision
' . . -
0®%e Optical Performance InGaN Blue
-e0® @eo-- andGreenLamps
0e® Data Sheet
AL
[¢) o °®
° o
]
[ ]
Features
* Well defined spatial radiation
pattern
e Viewing angles: 15° and 30°
* High luminous output
¢ Colors: 472 nm Blue,
526 nm Green
Description These lamps are made with an ° Superior resistance to moisture
These high intensity blue and green advanced optical grade epoxy, e UV resistant epoxy
LEDs are based on InGaN material offering superior high
technology. InGaN is the most temperature and high moisture Batent
efficient and cost effective material resistance performance in ¢ B
for LEDs in the blue and green outdoor signal and sign ° Superior performance in outdoor
region of the spectrum. The 472 nm  applications. The high maximum environments
typical dominant wavelength for LEI? Junction temperature limit of - o Wavelengths suitable for color
blue and 526 nm typical dominant +130°C enables high mixing in full color (RGB) signs
wavelength for green are well suited ~ temperature operation in bright
to color mixing in full color signs. sunlight conditions. The package
epoxy contains both UV-A and Applications
These LED lamps are untinted, UV-B inhibitors to reduce the e (Commercial outdoor signs
nondiffused, T-13/4 packages effects of long term exposure to N r o
o . (]
incorporating second generation direct sunlight. ‘l.ltomntlve -|ntf':r|or Ights
optics producing well defined : . e Frdnt panel indicators
spatial radiation patterns at specific ~ These lamps are available in two. 4 Front panel backlighting
viewing cone angles. viewing angle options to give the
designer flexibility with optical
design.

CAUTION: HLMP-CBxx and HLMP-CMxx LEDs are Class 1 ESD sensitive. Please observe appropriate precautions
during handling and processing. Refer to Agilent Application Note AN-1142 for additional details.

-3 Agilent Technologies



LED Indicators

Device Selection Guide

Package

Typical Color and Dominant Luminous Intensity, Leads with
Part Number Viewing Angle ~ Wavelength Ad (nm) Typ.  Iv (med) Min. Stand-0ffs Drawing
HLMP-CB15-P00xx  15° Blue 472 880 No A
HLMP-CB15-R00xx  15° Blue 472 1500 No A
HLMP-CB16-P00xx 15° Blue 472 880 Yes B
HLMP-CB30-K00xx 30° Blue 472 310 No A
HLMP-CB30-M00xx  30° Blue 472 520 No A
HLMP-CB31-M00xx  30° Blue 472 520 Yes B
HLMP-CM15-S00xx  15° Green 526 1900 No A
HLMP-CM15-W00xx  15° Green 526 5500 No A
HLMP-CM16-S00xx ~ 15° Green 526 1900 Yes B
HLMP-CM30-M0Q0xx  30° Green 526 520 No A
HLMP-CM30-S00xx ~ 30° Green 526 1900 No A
HLMP-CM31-M00xx  30° Green 526 520 Yes B

PartNumbering System

~HLMP-X}(§X-2§_XFXXX

LN\ 9

Mechanical Options
00: Bulk
DD: Ammo Pack

Color Bin Selection
0: Full color range

Maximum Intensity Bin
0: No maximum Iv bin limit

Minimum Intensity Bin
Refer to device selection guide

Viewing Angle and Standoff Options
15: 15 degree without standoff

16: 15 degree with standoff

30: 30 degree without standoff

31: 30 degree with standoff

Color
B: Blue
M: Green

Package
C: T-1 3/4 (5 mm) round lamp



Package Dimensions

8.71 l 0.20 p 114 £0.20
(0.343 £ 0.008) (0.045 £ 0.008)
e ‘ &
2.35(0.093)
N MAX.
0.70 (0.028)
MAX.
31.60
(1.244MIN-
/
CATHODE
LEAD
gl o) J
s | 0.50+0.10
(o I ! 0.020 £ 0.004) 5@ TYP-
I —
5.80  0.20
4t (0.228 £ 0.008)
CATHODE -

FLAT

2.54+0.38
0.01

(0.100 & 0.015)

HLMP-Cx15 and HLMP-Cx30

Notes:
1. Dimensions in mm.
2. Tolerance +0.1 mm unless otherwise noted.

5.00 + 0.20
(0.197 £ 0.008)
m 8.71 1 0.20
! (0.343 £ 0.008) |
|
T
1 d 1144 0.20
|._1 (0.045 t 0.008)
1.50 £ 0.15
31.60 (0.059 £ 0.006)
(1.244)MIN-
0.70 (0.028)
> MAX.
CATHODE
LEAD
0.50 +0.10
1.00 MiN, T ™ 0.020 + 0,004°% TYP:
fiad {0.020 £ 0.004)
/
CATHODE
FLAT

HLMP-Cx16 and HLMP-Cx31

HLMP-Cx16 HLMP-Cx31

d=12.6010.25]|d=12.22 %+ 0.50
(0.496 £ 0.010) | (0.481  0.020)




Absolute Maximum Ratings at Tp = 25°C

Parameter Blue and Green
DC Forward Current(l] 30 mA

Peak Pulsed Forward Current 100 mA
Average Forward Current 30 mA

Reverse Voltage (Ig = 100 pA) 5V

Power Dissipation 120 mW

LED Junction Temperature 130°C
Operating Temperature Range -40°C to +80°C
Storage Temperature Range -40°C to +100°C

Soldering Temperature

260°C for 5 seconds

Note:

1. Deratelinearly as shown in Figure 5 for temperatures above 50°C.

Electrical/Optical Characteristics at Ta = 25°C

Parameter Symbol Min. Typ.  Max. Units Test Conditions
Forward Voltage
HLMP-CB1x-P0000 VE 3.8 4.0 v IF=20 mA
HLMP-CB15-R0000 3.5 4.0
HLMP-CB3x-K0000 3.8 40
HLMP-CB3x-M0000 3.8 4.0
HLMP-CM1x-S0000 3.8 40
HLMP-CM15-W0000 3.5 4.0
HLMP-CM3x-M0000 3.8 4.0
HLMP-CM30-S0000 3.5 4.0
Reverse Voltage VR 5 Ir =100 pA
Peak Wavelength Peak of Wavelength of
Blue (Ag =472 nm) Apeak 470 nm Spectral Distribution
Green (Aq =526 nm) 524 atlp=20 mA
Spectral Halfwidth : Wavelength Width
Blue (Ag =472 nm) Al 35 nm at Spectral Power
Green (Ag =526 nm) 47 Point at I = 20 mA
Capacitance C 43 pF VE=0,F=1MHz
Luminous Efficacy Emitted Luminous
Blue (Ag =472 nm) UM 75 Im/W Power/Emitted Radiant
Green (Ag =526 nm) 520 Power
Thermal Resistance ROy-PIN 240 °C/W LED Junction-to-

Cathode Lead
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Figure 1. Relative intensity vs. wavelength.
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Figure 4. Relative luminous intensity vs.
forward current.

1.0

i 11\

0.7 /
s ICHETY
/

0.5

0.4

[t
| 1

0.3
0.2

NORMALIZED INTENSITY

0.1 / \

0
-40 -30 -20 10 O

Figure 7. Spatial radiation pattern - 30° lamps.
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Figure 2. Forward current vs. forward voltage

(for HLMP-CB15-R0000, HLMP-CM15-W0000

and HLMP-CM30-S0000).
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Figure 5. Maximum forward current vs.
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Figure 8. Color vs. forward current.
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Figure 3. Forward current vs. forward voltage
(for HLMP-CB1x-P0000, HLMP-CB30-K0000,
HLMP-CB3x-M0000, HLMP-CM1x-S0000 and
HLMP-CM3x-MO0000).
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Figure 6. Spatial radiation pattern — 15° lamps.

NORMALIZED INTENSITY

20 40 60 80 100
DEGREES C

Figure 9. Normalized Iv vs. T (green).



Color Bin Limits (nm at 20 mA) Intensity Bin Limits

Blue Color Range (nm) Bin Name Min. Max.
BinlID Min. Max. K 310 400
1 460.0 464.0 L 400 520
2 464.0 468.0 M 520 680
3 468.0 472.0 N 680 880
4 4720 476.0 P 880 1150
5 4760 4800 a 1150 1500
Tolerance for each bin limitis 0.5 nm. R 1500 1900
S 1900 2500
T 2500 3200
Green Color Range (nm) u 3200 4200
BinlD Min. Max. \Y 4200 5500
520.0 524.0 w 5500 7200
524.0 528.0 Tolerance of each minimum and maximum is
5280 5320 ai=
532.0 536.0
536.0 540.0

AP |WIN|—

Tolerance for each bin limit is + 0.5 nm.

Note:

1. All bin categories are established for
classification of products. Products may
not be available in all bin categories.
Please contact your Agilent represen-
tatives for further information.



www.agilent.com/semiconductors
For productinformation and a complete list of
distributors, please go to our web site.

For technical assistance call:

Americas/Canada: +1(800) 235-0312 or
(408) 654-8675

Europe: +49(0) 6441 92460

China: 10800 650 0017

Hong Kong: (+65) 6271 2451

India, Australia, New Zealand: (+65) 6271 2394
Japan: (+813) 3335-8152(Domestic/Interna-
tional), or 0120-61-1280(Domestic Only)
Korea: (+65) 6271 2194

Malaysia, Singapore: (+65) 6271 2054
Taiwan: (+65) 6271 2654

Data subject to change.
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TSL230R, TSL230AR, TSL230BR
PROGRAMMABLE LIGHT-TO-FREQUENCY CONVERTERS

TAOS048 — OCTOBER 2002

PRODUCTION DATA — information in this document is current at publication date. Products conform to
specifications in accordance with the terms of Texas Advanced Optoelectronic Solutions, Inc. standard
warranty. Production processing does not necessarily include testing of all parameters.

NOTICE

Texas Advanced Optoelectronic Solutions, Inc. (TAOS) reserves the right to make changes to the products contained in this
document to improve performance or for any other purpose, or to discontinue them without notice. Customers are advised
to contact TAOS to obtain the latest product information before placing orders or designing TAOS products into systems.

TAOS assumes no responsibility for the use of any products or circuits described in this document or customer product
design, conveys no license, either expressed or implied, under any patent or other right, and makes no representation that
the circuits are free of patent infringement. TAOS further makes no claim as to the suitability of its products for any particular
purpose, nor does TAOS assume any liability arising out of the use of any product or circuit, and specifically disclaims any
and all liahility, including without limitation consequential or incidental damages.

TEXAS ADVANCED OPTOELECTRONIC SOLUTIONS, INC. PRODUCTS ARE NOT DESIGNED OR INTENDED FOR
USE IN CRITICAL APPLICATIONS IN WHICH THE FAILURE OR MALFUNCTION OF THE TAOS PRODUCT MAY
RESULT IN PERSONAL INJURY OR DEATH. USE OF TAOS PRODUCTS IN LIFE SUPPORT SYSTEMS IS EXPRESSLY
UNAUTHORIZED AND ANY SUCH USE BY A CUSTOMER IS COMPLETELY AT THE CUSTOMER'S RISK.

LUMENOLOGY is a registered trademark, and TAOS, the TAOS logo, and Texas Advanced Optoelectronic Solutions are trademarks of
Texas Advanced Optoelectronic Solutions Incorporated.

Copyright © 2002, TAOS Inc. TEXAS The LUMENOLOGY® Company
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