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MONOLITHIC PHOTODIODE AND
SINGLE-SUPPLY TRANSIMPEDANCE AMPLIFIER

FEATURES

SINGLE SUPPLY: +2.7 to +36V
PHOTODIODE SIZE: 0.090 x 0.090 inch
INTERNAL 1MQ FEEDBACK RESISTOR
HIGH RESPONSIVITY: 0.45A/W (650nm)
BANDWIDTH: 14kHz at Rg = 1MQ

LOW QUIESCENT CURRENT: 120pA

AVAILABLE IN 8-PIN DIP AND 8-LEAD
SURFACE-MOUNT PACKAGES

APPLICATIONS

MEDICAL INSTRUMENTATION
LABORATORY INSTRUMENTATION
POSITION AND PROXIMITY SENSORS
PHOTOGRAPHIC ANALYZERS
BARCODE SCANNERS

SMOKE DETECTORS

CURRENCY CHANGERS

OPT101

Voltage Output (V/uW)

DESCRIPTION

The OPT101 is a monalithic photodiode with on-chip
transimpedance amplifier. Output voltage increases linearly
with light intensity. The amplifier is designed for single or
dua power-supply operation, making it ideal for battery-
operated equipment.

The integrated combination of photodiode and
transimpedance amplifier on a single chip eliminates the
problems commonly encountered in discrete designs such as
leakage current errors, noise pick-up, and gain peaking due
to stray capacitance. The 0.09 x 0.09 inch photodiode is
operated in the photoconductive mode for excellent linearity
and low dark current.

The OPT101 operates from +2.7V to +36V supplies and
quiescent current is only 120uA. It is available in clear
plastic 8-pin DIP, and J-formed DIP for surface mounting.
Temperature range is 0°C to +70°C.
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SPECIFICATIONS

At T, = +25°C, Vg = +2.7V to +36V, A = 650nm, internal 1MQ feedback resistor, and R, = 10kQ, unless otherwise noted.

OPT101P
PARAMETER CONDITIONS MIN TYP MAX UNITS
RESPONSIVITY
Photodiode Current 650nm 0.45 AW
Voltage Output 650nm 0.45 V/ipwW
vs Temperature 100 ppm/°C
Unit to Unit Variation 650nm +5 %
Nonlinearity® FS Output = 24V +0.01 % of FS
Photodiode Area (0.090 x 0.090in) 0.008 in2
(2.29 x 2.29mm) 5.2 mm2
DARK ERRORS, RTO®
Offset Voltage, Output +5 +7.5 +10 mV
vs Temperature +10 uv/°c
vs Power Supply Vg = +2.7V to +36V 10 100 uvIiv
Voltage Noise, Dark, fg = 0.1Hz to 20kHz Vg = +15V, Vpp3 = —15V 300 uvrms
TRANSIMPEDANCE GAIN
Resistor 1 MQ
Tolerance, P 0.5 +2 %
w +0.5 %
vs Temperature +50 ppm/°C
FREQUENCY RESPONSE
Bandwidth Vout = 10Vp-p 14 kHz
Rise Fall Time, 10% to 90% Vour = 10V Step 28 us
Settling Time, 0.05% Vour = 10V Step 160 Hs
0.1% 80 us
1% 70 us
Overload Recovery 100%, Return to Linear Operation 50 us
OUTPUT
Voltage Output, High (Vg) - 1.3 (Vg) — 1.15 v
Capacitive Load, Stable Operation 10 nF
Short-Circuit Current Vg = 36V 15 mA
POWER SUPPLY
Operating Voltage Range +2.7 +36 \
Quiescent Current Dark, Vps = OV 120 240 HA
RL =, Vour = 10V 220 HA
TEMPERATURE RANGE
Specification 0 +70 °C
Operating 0 +70 °C
Storage -25 +85 °C
Thermal Resistance, ;5 100 °C/IW
NOTES: (1) Deviation in percent of full scale from best-fit straight line. (2) Referred to Output. Includes all error sources.
Ta = +25°C, Vg = +2.7V to +36V unless otherwise noted.
Photodiode of OPT101P
PARAMETER CONDITIONS MIN TYP MAX UNITS
Photodiode Area (0.090 x 0.090in) 0.008 in2
(2.29 x 2.29mm) 5.2 mm2
Current Responsivity 650nm 0.45 AW
650nm 865 UA/W/cm?
Dark Current Vpiope = 7.5mV 25 pA
vs Temperature Doubles every 7°C
Capacitance 1200 pF
? Texas OPT101
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OP AMP SPECIFICATIONS

At T, = +25°C, Vg = +2.7V to +36V, A = 650nm, internal 1MQ feedback resistor, and R, = 10kQ, unless otherwise noted.

OPT101 Op Amp®

PARAMETER CONDITIONS MIN TYP MAX UNITS
INPUT
Offset Voltage +0.5 mvV
vs Temperature +2.5 uv/°c
vs Power Supply 10 uviv
Input Bias Current (=) Input 165 pA
vs Temperature (=) Input Doubles every 10°C
Input Impedance
Differential 400 || 5 MQ || pF
Common-Mode 250 || 35 GQ || pF
Common-Mode Input Voltage Range Linear Operation 0to [(Vs) —1] \%
Common-Mode Rejection 90 dB
OPEN-LOOP GAIN
Open-loop Voltage Gain 90 dB
FREQUENCY RESPONSE
Gain-Bandwidth Product® 2 MHz
Slew Rate 1 Vips
Settling Time 1% 5.8 us
0.1% 7.7 us
0.05% 8.0 us
OUTPUT
Voltage Output, High (Vg)-1.3 (Vg) — 1.15 \%
Short-Circuit Current Vg = +36V 15 mA
POWER SUPPLY
Operating Voltage Range +2.7 +36 \%
Quiescent Current Dark, Vpyz = 0V 120 240 HA
R_ = o, Vgur = 10V 220 HA

NOTES: (1) Op amp specifications provided for information and comparison only. (2) Stable gains = 10V/V.

OPT101
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PACKAGE/ORDERING INFORMATION®

SPECIFIED
PACKAGE TEMPERATURE PACKAGE ORDERING TRANSPORT
PRODUCT PACKAGE-LEAD DESIGNATOR RANGE MARKING NUMBER MEDIA, QUANTITY
OPT101P DIP-8 NTC —25°C to +85°C OPT101 OPT101P Rail, 50
OPT101P-J DIP-8, Surface Mount@ DTL —25°C to +85°C OPT101 OPT101P-J Rail, 50

NOTES: (1) For the most current package and ordering information, see the Package Option Addendum at the end of this data sheet. (2) 8-pin DIP with J-formed

leads for surface mounting.

PIN CONFIGURATIONS

Top View DIP

-In| 2 == 7 |NC
1@ 1

NOTE: (1) Photodiode location.

ABSOLUTE MAXIMUM RATINGS®

Supply Voltage (Vg to “Common” or pin 3) .......ccoccevvviiviininnne 0 to +36V

Output Short-Circuit (to ground) ..........ccceeverieeriieeneenieeneeennn Continuous

Operating Temperature ............. —25°C to +85°C

Storage Temperature ..... —25°C to +85°C

JUNCLION TEMPETALUIE ...ttt +85°C

Lead Temperature (Soldering, 10S) .....ccccceevueereeiieeeieenieeneesneeaes +300°C
(Vapor-Phase Soldering Not Recommended)

NOTE: (1) Stresses above these ratings may cause permanent damage.
Exposure to absolute maximum conditions for extended periods may degrade
device reliability. These are stress ratings only, and functional operation of the
device at these or any other conditions beyond those specified is not implied.

ELECTROSTATIC
DISCHARGE SENSITIVITY

This integrated circuit can be damaged by ESD. Texas
Instruments recommendsthat all integrated circuitsbe handled
with appropriate precautions. Failure to observe proper han-
dling and ingtallation procedures can cause damage.

ESD damage can range from subtle performance degradation
to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric
changes could cause the device not to meet its published
specifications.

MOISTURE SENSITIVITY
AND SOLDERING

Clear plastic does not contain the structural -enhancing fillers
used in black plastic molding compound. As a result, clear
plastic is more sensitive to environmental stress than black
plastic. Thiscan causedifficultiesif deviceshave been stored
in high humidity prior to soldering. The rapid heating during
soldering can stress wire bonds and cause failures. Prior to
soldering, itisrecommended that plastic devicesbebaked-out
at +85°C for 24 hours.

Thefire-retardant fillersused in black plastic are not compat-
ible with clear molding compound. The OPT101 plastic
packages cannot meet flammability test, UL-94.
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TYPICAL PERFORMANCE CURVES

At Tp = +25°C, Vg = +2.7V to +36V, A = 650nm, internal 1MQ feedback resistor, and R, = 10kQ, unless otherwise noted.
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TYPICAL PERFORMANCE CURVES (Cont.)

At T, = +25°C, Vg = +2.7V to +36V, A = 650nm, internal 1MQ feedback resistor, and R, = 10kQ, unless otherwise noted.
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TYPICAL PERFORMANCE CURVES (Cont.)

At Ty = +25°C, Vg = +2.7V to +36V, A = 650nm, internal 1MQ feedback resistor, and R, = 10kQ, unless otherwise noted.

SMALL SIGNAL RESPONSE LARGE SIGNAL RESPONSE

SMALL SIGNAL RESPONSE (C_opp = 10,000 pF) SMALL SIGNAL RESPONSE (C_oap = 10,000 pF)
(Pin 3 = 0V) (Pin 3 = -15V)

i
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APPLICATIONS INFORMATION

Figure 1 shows the basic connections required to operate the
OPT101. Applications with high-impedance power supplies
may require decoupling capacitors located close to the
device pins as shown. Output is 7.5mV dc with no light and
increases with increasing illumination.

Photodiode current, |, is proportional to the radiant power, or
flux, (in watts) fdling on the photodiode. At a wavelength of
650nm (visible red) the photodiode Responsivity, R, is
approximately 0.45A/W. Responsivity at other wavelengths is
shown in the typica performance curve “Responsivity vs
Wavelength.”

=+2.7 to +36V

¥ 01 to 0.1pF
o) |__I
2

I | 1.3pF

4

5

O

Dark output = 7.5mV
Positive going output
OPT101 with increased light

Common

source to sink currents up to approximately 100pA. The
benefits of this current sink are shown in the typical
performance curves “Small Signa Response (C oap =
10,000pF)" which compare operation with pin 3 grounded
and connected to —15V.

Due to the architecture of this output stage current sink, there
isadight increasein operating current when thereis avoltage
between pin 3 and the output. Depending on the magnitude of
this voltage, the quiescent current will increase by
approximately 100pA as shown in the typical performance
curve "Quiescent Current vs (Vour— Vang)'

VS
O 0.01to 0.1pF
N L ——
| |.3PF
I 4
1imMQ
| |.8pF
I
B 5
O
A +
OPT101
8
L 3. 0.01to 0.1pF
Common
—V =-1Vto (VS 36V)

FIGURE 1. Basic Circuit Connections.

The typical performance curve “Output Voltage vs Radiant
Power” shows the response throughout a wide range of
radiant power. The response curve “Output Voltage vs
Irradiance” is based on the photodiode area of 5.2mm?2.

The OPT101’s voltage output is the product of the photodiode
current times the feedback resstor, (IpRg), plus a pedestal
voltage, Vg, of approximately 7.5mV introduced for single
supply operation. Theinternal feedback resistor islaser trimmed
to IMQ. Using thisresistor, the output voltage responsivity, Ry,
is approximately 0.45V/uW a 650nm wavelength. Figure 1
shows the basic circuit connections for the OPT101 operating
with asingle power supply and using theinternal 1M Q feedback
resstor for a response of 0.45V/UW a 650nm. Pin 3 is
connected to common in this configuration.

CAPACITIVE LOADING

The OPT101 is capable of driving load capacitances of 10nF
without instability. However, dynamic performance with
capacitive loads can be improved by applying a negative
bias voltage to Pin 3 (shown in Figure 2). This negative
power supply voltage alows the output to go negative in
response to the reactive effect of a capacitive load. An
internal JFET connected between pin 5 (output) and pin 3
allowsthe output to sink current. This current sink capability
can aso be useful when driving the capacitive inputs of
some analog-to-digital converters which require the signal

{’ TEXAS
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FIGURE 2. Bipolar Power Supply Circuit Connections.

NOISE PERFORMANCE

Noise performance of the OPT101 is determined by the op
amp characteristics, feedback components and photodiode
capacitance. The typical performance curve “Output Noise
Voltage vs Measurement Bandwidth” shows how the noise
varies with R and measured bandwidth (0.1Hz to the
indicated frequency), when the output voltage minus the
voltage on pin 3 is greater than approximately 50mV. Below
thislevel, the output stage is powered down, and the effective
bandwidth is decreased. This reduces the noise to
approximately 1/3 the nominal noise value of 300pVrms, or
100pVrms. This enables alow level signal to be resolved.

Noise can be reduced by filtering the output with a cutoff
frequency equal to the signa bandwidth. This will improve
signal-to-noise ratio. Also, output noise increasesin proportion
to the square root of the feedback resistance, while responsivity
increaseslinearly with feedback resistance. Best signal-to-noise
ratio is achieved with large feedback resistance. This comes
with the trade-off of decreased bandwidth.

The noise performance of the photodetector is sometimes
characterized by Noise Effective Power (NEP). This is the
radiant power that would produce an output signal equal to the
noise level. NEP has the units of radiant power (watts), or
Watts/VHz to convey spectral information about the noise.
The typical performance curve “Noise Effective Power” vs
Measurement Bandwidth" illustrates the NEPfor the OPT101.

OPT101
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DARK ERRORS

The dark errorsin the specification table include all sources.
The dominant source of dark output voltageisthe* pedestal”
voltage applied to the non-inverting input of the op amp.
This voltage is introduced to provide linear operation in the
absence of light falling on the photodiode. Photodiode dark
current is approximately 2.5pA and contributes virtually no
offset error at room temperature. The bias current of the op
amp's summing junction (— input) is approximately 165pA.
The dark current will be subtracted from the amplifier's bias
current, and this residual current will flow through the
feedback resistor creating an offset. The effects of temperature
on this difference current can be seen in the typica
performance curve “(Igias — Ipark) VS Temperature.” The
dark output voltage can be trimmed to zero with the optional
circuit shownin Figure 3. A low impedance offset driver (op
amp) should be used to drive pin 8 because this node has
signal-dependent currents.

VS
®)
2 1
| 1.3pF
I 4
1MQ
| |.8PF
I
- 5
OV,
A U pas
just R,
A 7T @ for Vo= OV
with no light.
OPT101
8 3J>
Common -V
+15V
1/2 REF200
100pA
-15Vv =15V

FIGURE 3. Dark Error (Offset) Adjustment Circuit.

CHANGING RESPONSIVITY

An external resistor, Rgxt, Can be connected to set adifferent
voltage responsivity. To increase the responsivity, thisresistor
can be placed in serieswith the internal IMQ (Figure 4a), or
the external resistor can replace the internal resistor by not
connecting pin 4 (Figure 4b). The second configuration also
allows the circuit gain to be reduced below 108V/A by using
external resistors of less than IMQ.

Figure 4 includes tables showing the responsivity and
bandwidth. For values of Rg less than IMQ, an external
capacitor, Cgxt should be connected in paralel with Re.

This capacitor eliminates gain peaking and prevents
instability. The value of Cgyt can be determined from the
tablein Figure4. Valuesof R, other than showninthetable,
can be interpolated.

VS
@)
2 1T
| 1.3PF
I 4
1imMQ
RE)(T CE>(T
| |.8RF
| I
B 5
O
_._ +
OPT101
8 3
(a)-Series Rexr
Rext Cexr DC Gain Bandwidth
(MQ) (pF) (x108V/A) (kHz)
1 50 2 8
2 25 3 6
5 10 6 25
10 5 11 1.3
50 — 51 0.33
CE>(T
||
I
RE)(T
VS
2 lT
| 1.3PF
I 4
1MQ O
| |.8RF
I
- 5
O
A +
A /k't @
OPT101
8 3
(b)-External Feedback
Rext Cexr DC Gain Bandwidth
(MQ) (pF) (x108V/A) (kHz)
0.050 56 0.05 58
0.1® 33 0.1 44
1 — 1 23
2 — 2 9.4
5 — 5 3.6
10 — 10 1.8
50 — 50 0.34
Note: (1) May require 1kQ in series with pin 5 when driving
large capacitances.

FIGURE 4. Changing Responsivity with External Resistor.

i
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Applications using afeedback resistor significantly larger than
the internd IMQ resistor may require special consideration.
Input bias current of the op amp and dark current of the
photodiode increase significantly at higher temperatures. This
increase combined with the higher gain (Rg > IMQ) can cause
the op amp output to be driven to ground at high temperatures.
Such applications may require apositive bias voltage applied to
pin 8 to ensure that the op amp output remains in the linear
operating region when the photodiode is not exposed to light.
Alternatively, adual power supply can beused. The output may
be negative when sensing dark conditions.

LIGHT SOURCE POSITIONING

The OPT101 is tested with a light source that uniformly
illuminates the full area of the integrated circuit, including
the op amp. Although IC amplifiers are light-sensitive to
some degree, the OPT101 op amp circuitry is designed to
minimize this effect. Sensitive junctions are shielded with
metal, and the photodiode areaisvery largerelative to the op
amp input circuitry.

If your light source is focused to a small area, be sure that it
is properly aimed to fal on the photodiode. A narrowly
focused beam falling on only the photodiode will provide
improved settling times compared to a source that uniformly
illuminatesthe full area of the die. If anarrowly focused light
source were to miss the photodiode area and fall only on the
op amp circuitry, the OPT101 would not perform properly.
Thelarge 0.09" x 0.09" (2.29mm x 2.29mm) photodiode area
allows easy positioning of narrowly focused light sources.
The photodiode area is easily visible, as it appears very dark
compared to the surrounding active circuitry.

The incident angle of the light source dso effects the apparent
sengitivity in uniform irradiance. For small incident angles, the
loss in senditivity is Smply due to the smaller effective light
gathering area of the photodiode (proportional to the cosine of
the angle). At a greater incident angle, light is diffracted and
scattered by the package. These effects are shown in the typical
performance curve “Responsivity vs Incident Angle.”

DYNAMIC RESPONSE

Using the internal IMQ resistor, the dynamic response of
the photodiode/op amp combination can be modeled as a
simple R « C circuit with a —3dB cutoff frequency of
approximately 14kHz. The R and C values are IMQ and
11pF respectively. By using external resistors, with lessthan
3pF parasitic capacitance, the frequency response can be
improved. An external IMQ resistor used in the configuration
shown in Figure 4b will create a 23kHz bandwidth with the
same 10%V/A dc transimpedance gain. Thisyieldsarisetime
of approximately 15us (10% to 90%). Dynamic response is
not limited by op amp slew rate. Thisis demonstrated by the
dynamic response oscill oscope photographs showing virtually
identical large-signal and small-signal response.

Dynamic response will vary with feedback resistor value as
shown in the typical performance curve “Responsivity vs
Frequency.” Rise time (10% to 90%) will vary according to
the —3dB bandwidth produced by a given feedback resistor
value:

where;
t, is the rise time (10% to 90%)
fc is the —3dB bandwidth

LINEARITY PERFORMANCE

The photodiode is operated in the photoconductive mode so
the current output of the photodiode is very linear with
radiant power throughout awide range. Nonlinearity remains
bel ow approximately 0.05% up to 100pA photodiode current.
The photodiode can produce output currents of 1mA or
greater with high radiant power, but nonlinearity increases
to several percent in this region.

Thisvery linear performance at high radiant power assumes
that the full photodiode areais uniformly illuminated. If the
light source is focused to a small area of the photodiode,
nonlinearity will occur at lower radiant power.

0
2 1
_l 0.01to | | 3pF
T 0.1uF I 4
Mo +2.710
VAV +36V
| o
|
(¢
- ))
> D OV,
) ouT

OPT101

(¢
)

8 13

FIGURE 5. Three-Wire Remote Light Measurement.
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@) +15V
. I
3pF
|
1IMQ
[l 8pF
1 +15V
- Vo1 Difference Output
5 1
A L
)\ _z e Rg Vour = Vga— Vo) [1+ = ]
G
8
OPT101
L3 I3
O +15V
2 I
3pF
| | +15V .
I 4 Log of Ratio Measurement
imMQ (Absorbance)
—W— :
II 8pF 100kQ
|
- 5 100kQ LOG100 7 O Vour = Klogy (Voo Vor)
1 ) M
A MA @ 9 1nF
|l 3
OPT101 M
O
J_T 8 L 3 -15V
FIGURE 6. Differential Light Measurement.
+15V
72 {1
3pF
3.3nF
| |
I L 1MQ 2
+15V 8pF
+15v |2
Tz 10kQ 5 7 N
- 270Q
100kQ OPAG627
iov LED e 5
’ +
REF102 |- AP L A
IN4148 @
|4 -15V
— OPT101
- 11kQ 0.03uF
" 15 T3
— /Glass Microscope Slide
Approximately
) 92% light
> available for application.
LED |

OPT101
FIGURE 7. LED Output Regulation Circuit.
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i3 Texas PACKAGE OPTION ADDENDUM
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
OPT101P ACTIVE PDIP NTC 8 50 Green(RoHS & CUNIPDAU N/ A for Pkg Type
no Sb/Br)
OPT101P-J ACTIVE SOP DTL 8 50 Green(RoHS & CU NIPDAU Level-4-250C-72 HR
no Sh/Br)
OPT101P-JG4 ACTIVE SOP DTL 8 50 Green (RoHS & CU NIPDAU Level-4-250C-72 HR
no Sh/Br)
OPT101PG4 ACTIVE PDIP NTC 8 50 Green (RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sbh) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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MECHANICAL DATA

0.390 (9,91) 7N
0.360 (9,14)
8 5 Photodiode /i\
P
| | 0.275 (6,99)
e 0.238 (6,05) Vi
' AN
Index 1 4 Polished
Area Surface
0.021 (0,53) —
0.011 (0,28)
0.120 (3,05)
5 5°_g 5 P 0.100 (2,54)
A 0.050 (1,27) P 0.135 (3,43) 0.325 (8,26)
0.040 (1,02) ﬂ 0.120 (3,05) 0.300 (7,62)
| | *
=T T= =T 1= 0.255 (6,48)
MAX
Base Plane — —V v [-C-] ¢ ‘
0.370 (9,40
A 0.005 (0,13) MIN | | t 0.060 (1,52) 0.570 (9,40) >ﬂ R 0.012
1/2 Lead 4 PL 0.040 (1,02) 0.350 (8,89) REF
0.045 (1,14) J L_ 0.415 (10,54)
&m 4 PL —P 0.100 (2,54 MAX
0.022 (0,56)
0.014 (0,36)
[€]0.010 (0.25)®[ ]
4202637/C 11/03
NOTES:  A. All linear dimensions are in inches (millimeters). G. For automatic insertion, any raised irreqularity on the
B. This drawing is subject to change without notice. top surface (step, mesa, etc.) shall be symmetrical
Dimensions do not include mold flash or protrusions about the lateral and longitudinal package centerlines.
Mold flash or protrusions shall not exceed 0.010 (0,25). A Center of photodiode must be within 0.010 (0,25) of
ZDX Maximum dimensions do not include dambar center of photodiode area.
protrusions. Dambar protrusions shall not exceed
0.010 (0,25).
E. Distance between leads including dambar protrusions
to be 0.005 (0,13) minumum.
F. A visual index feature must be located within the

cross—hatched area.
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MECHANICAL DATA
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PLASTIC DUAL-IN-LINE

NTC (R-PDIP-T8)

0.390 (9,91)
0.360 (9,14) PhotodiodeA
Area
8 5 /
M
| f
r 0.275 (6,99)
g 0.238 (6,05)
X
IR OA
Index
Area 1 4 Polished
Surface
0.120 (3,05) A
" 0.100 (2,54) 0.325 (8,26)
5.5°-8.5° ~0.135(3,43) 0.300 (7,62)
AN00T00T8) ) o 0.120 (3,05) /A
0.045 (1,14) — 0.165 (4,19) MAX
[ ——/ 4
Base Plane Tr1or1or
— == i |
Seating Plane—|-
4 | |
| |
0.005 (0,13) MIN vl - ‘ 0.160 (4,06) A
1/2 Lead —P L -
i 0.115 (2.92) 0.300 (7,63)
, 0.015 (0,38)
ﬁ 00451143 _ | | ' — 0.015(0,38) MIN  0.060(1,52) 0.008 (0,20)
PO se—— AX : ’
0.030 (0,762) A
4PL —» 0.100 (2,54) A 0.430 (10,92)
0.022 (0,56) MAX A
_ “—
0.014 (0,36)
[410.010 (0,25) WIC |
4202487/A 03/01

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change

without notice.

Distance between leads including dambar protrusions
to be 0.005 (0,13) minumum.

Dimensions are measured with the package J. Avisual index feature must be located within the
seated in JEDEC seating plane gauge GS-3. cross-hatched area. o )
K. For automatic insertion, any raised irregularity on the

Dimensions do not include mold flash or protrusions.
Mold flash or protrusions shall not exceed 0.010 (0,25).
Dimensions measured with the leads constrained to be

perpendicular to Datum C.

Dimensions are measured at the lead tips with the

leads unconstrained.

G. Pointed or rounded lead tips are preferred to ease

insertion.

A Maximum dimensions do not include dambar

protrusions. Dambar protrusions
0.010 (0,25).

shall not exceed

top surface (step, mesa, etc.) shall be symmetrical
about the lateral and longitudinal package centerlines.
Center of photodiode must be within 0.010 (0,25) of
center of photodiode area
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated


http://amplifier.ti.com
http://www.ti.com/audio
http://dataconverter.ti.com
http://www.ti.com/automotive
http://www.dlp.com
http://www.ti.com/broadband
http://dsp.ti.com
http://www.ti.com/digitalcontrol
http://www.ti.com/clocks
http://www.ti.com/medical
http://interface.ti.com
http://www.ti.com/military
http://logic.ti.com
http://www.ti.com/opticalnetwork
http://power.ti.com
http://www.ti.com/security
http://microcontroller.ti.com
http://www.ti.com/telephony
http://www.ti-rfid.com
http://www.ti.com/video
http://www.ti.com/lprf
http://www.ti.com/wireless

	FEATURES
	APPLICATIONS
	DESCRIPTION
	SPECIFICATIONS
	PHOTODIODE SPECIFICATIONS
	OP AMP SPECIFICATIONS
	PACKAGE/ORDERING INFORMATION(
	PIN CONFIGURATIONS
	ABSOLUTE MAXIMUM RATINGS(
	TYPICAL PERFORMANCE CURVES
	APPLICATIONS INFORMATION
	CAPACITIVE LOADING
	NOISE PERFORMANCE
	DARK ERRORS
	CHANGING RESPONSIVITY
	LIGHT SOURCE POSITIONING
	DYNAMIC RESPONSE
	LINEARITY PERFORMANCE




