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Photo IC diode

! ; $11154-01CT

Reduced color temperature errors

The S11154-01CT is a photo IC diode with spectral response characteristics that closely resemble human eye sensitivity. Two ac-
tive areas are formed on the same chip, and the outputs of the two active areas are subtracted from each other by the current
amplifier circuit, in order to have sensitivity almost only in the visible range and reduce the color temperature errors.

== Features == Applications

=1 Spectral response close to human eye sensitivity =1 Energy-saving sensor for large-screen TVs, etc.

=1 Lower output-current variation compared with &1 Various types of light level measurement
phototransistors

=1 Excellent linearity

=l Low output deviation by different color temperature
light source

=1 Suitable for lead-free reflow (RoHS compliance)

== Absolute maximum ratings (Ta=25 °C)

Parameter Symbol Value Unit
Reverse voltage VR -0.5to +12 V
Photocurrent I 5 mA
Forward current IF 5 mA
Operating temperature Topr -30 to +80 °C
Storage temperature Tstg -40 to +85 °C

== Electrical and optical characteristics (Ta=25 °C)

Parameter Symbol Condition Min. Typ. Max. Unit
Spectral response range A - 480 to 640 - nm
Peak sensitivity wavelength Ap - 580 - nm
Dark current Ip VR=5V - 1.0 50 nA

VR=5V, 2856 K

Photocurrent I 100 I 70 110 150 HA
Rise time * tr 10 to 90 %, VR=7.5V - 6.0 - ms
Fall time * tf RL=10 kQ, A=560 nm - 2.5 - ms
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* Rise/fall time measurement method
Pulsed light
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== Spectral response == Linearity
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== Color temperature error

’ Black body radiation flux (simulation) ‘
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* At 2856 K normalized to 100.
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== Rise/fall times vs. load resistance
(Typ. Ta=25 °C, Vr=7.5 V, white LED, V0=2.5 V)
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’ Difference between various light sources

6 (Normalized to "A light source" at 2856 K and 100 /x)
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* At 2856 K normalized to 100.
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== Photocurrent vs. ambient temperature

Typ. VrR=5V, 2856 K, I0=0.1 mA
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== Dark current vs. ambient temperature == Directivity
1 (Typ. Ta=25 °C, VrR=5V) (Typ. Ta=25 °C, tungsten lamp)
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== Block diagram

Photodiode
for signal offset

The drawing surrounded
by the dotted line shows
a schematic diagram of
the photo IC.
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Photodiode
for signal detection

Cathode

Internal protection

)i

resistance
(approx. 150 Q)
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L Reverse bias

Current amp
(approx. 30000 times)

r power supply
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The photo IC diode must be reverse-biased so that a positive
potential is applied to the cathode.

To eliminate high-frequency components, we recommend plac-
ing a load capacitance CL in parallel with load resistance RL as a
low-pass filter.

) 1
Cut-off frequency fc = 77 CLRL
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== Dimensional outline (unit: mm)
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Tolerance unless otherwise
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\ Values in parentheses indicate
‘ reference value.

[ Electrode
Packing: Reel (3000 pcs/reel)
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== Operating voltage, output characteristics

Figure 2 shows photocurrent vs. reverse voltage characteristics (light source: LED) measured using the circuit shown in Figure 1. Output
curves are plotted at different illuminance levels equivalent to A light source. The output curves start rising at a reverse voltage of approx. 0.7 V.
Photo IC diode contains an internal resistance of approx. 150 Q to protect against excessive current. The reverse voltage VR of a photo IC
diode is the sum of Vbe (ON) and the voltage drop across the protective resistance Rin.

VR = Vbe (ON) + I x Rin

m Figure 1 Measurement circuit

I RL
(external resistance)

| Rin=150 Q
1 (internal protection resistance) — Vec
I

Photo IC
diode

Vbe (ON)=0.7 V

I
I
:
I
: (photodiode, current amplifier)
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®Figure 2 Photocurrent vs. reverse voltage
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The voltage drop (VL) caused by the external resistance is expressed by the following equation and is shown as load lines in Figure 2.

VL=IxRL

Thus, the reverse voltage (VR) for the photo IC diode is given by the following equation:

VR =Vcc-VL=Vcc-1IL xRL

In Figure 2, the intersections between the output curves and load lines indicate the saturation region. Maximum detectable light levels can
be estimated from this saturation point. Since the maximum detectable light level is determined by the power supply voltage (Vcc) and load
resistance (RL), change them to meet the required operating conditions.

Note: Vbe (ON) and internal protection resistance have a respective temperature dependence of approximately -2 mV/°C and 0.1 %/°C.

== Lineup of illuminance sensors

Spectral

Package Reverse voltage Photocurrent * | Rise time
Type No. Type Output (mm) [Supply voltage] respo&s:q)range 2856 K, 100 x (ms) Photo
t
59648-100 #5 x 3.5 0.26 mA
(Top view)
300 to 820 6
L Photo IC Analog current | 3.2 x 2.7 x 1.1t | ‘e
S9067-101 diode output COB 0.5to +12V 0.26 mA M= .'
2.0 x 1.25 x 0.8t d
S11154-01CT e 480t0640 | 0.11mA 6 _ﬁ_
SRy Frequency output t T
S9705 | LIONEIOTIEIUENSY | or direct comection| 39 X 0% 13 112 7t05.5v]| 380t0640 | 50 kHz : i N
P to microcontroller) pin plastic sty B

*59705: frequency output
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Information described in this material is current as of March, 2011. Product specifications are subject to change without prior notice due to improvements or other
reasons. Before assembly into final products, please contact us for the delivery specification sheet to check the latest information.

Type numbers of products listed in the delivery specification sheets or supplied as samples may have a suffix "(X)" which means preliminary specifications or a suffix
"(2)" which means developmental specifications.

The product warranty is valid for one year after delivery and is limited to product repair or replacement for defects discovered and reported to us within that one year
period. However, even if within the warranty period we accept absolutely no liability for any loss caused by natural disasters or improper product use.

Copying or reprinting the contents described in this material in whole or in part is prohibited without our prior permission.

HAMAMATSU www.hamamatsu.com
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