
Features

l Asynchronous detection
l Large allowable background illuminance: 4000 lx Typ.
l Minimum detection level: 0.2 µW/mm2 Typ.
l Digital output (Output appears “L” by light input.)
l Small plastic package

Applications

l Paper detection in office machines (copier, fax machines, etc.)
l Photosensor switches

P H O T O  I C

Light modulation photo IC

Asynchronous type light modulation photo IC

S4289-61

S4289-61 is an asynchronous type light modulation photo IC designed for reliable detection even under disturbance background light. A 
photodiode, preamplifier, comparator, oscillator and signal processing circuit, etc. are all integrated on a monolithic photo IC chip. Using 
asynchronous optical detection means that no wiring to a signal light source (such as LED) is required and allows greater versatility in equipment 
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Light modulation photo IC  S4289-61

Vcc

Vout

GND

400 600 800 1000 1200
0

20

40

60

80

100
(Ta=25 ˚C)

WAVELENGTH (nm)

R
E

LA
T

IV
E

 S
E

N
S

IT
IV

IT
Y

 (
%

)

KPICC0010EA

■ ���7�)	��	�
�����������������	�(��	0��


5 V

0 V

TW1

TP1

KPICC0035EA

■ 8	����	
	��������

Vcc

CATHODE

GND

10 kW

0.33 mF 5 V

Vout

KPICC0036EA

■ Spectral response (typical example)■ &�������	�
���������

KPICB0002EA
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■ Block diagram and internal functions (a) Oscillator and timing signal generator
The oscillator produces a reference oscillation output by charg-
ing and discharging the built-in capacitor with constant current.
The oscillation output is fed to the timing signal generator, which
then creates LED drive pulses and various timing pulses for
digital signal processing.

(b) Photodiode and preamplifier circuit
The photodiode is formed on the same monolithic chip. A photo-
current generated in the photodiode is converted to a voltage by
a preamplifier circuit. The preamplifier circuit uses an AC amplifier
to expand the dynamic range versus DC or low-frequency back-
ground light, without impairing signal detection sensitivity.

(c) Capacitive coupling, buffer amplifier and reference voltage generator
Capacitive coupling removes low-frequency noise and also can-
cels the DC offset in the preamplifier. The buffer amplifier boosts
the signal up to the comparator level, and the reference voltage
generator produces a comparator level voltage.

(d) Comparator circuit
The comparator circuit has a hysteresis function to prevent chat-
tering caused by small fluctuations in the input light.

(e) Signal processing circuit
The signal processing circuit consists of a digital integrator circuit
that eliminates non-continuous, synchronous background light.

(f) Output circuit
This circuit serves as an output buffer for the signal processing
circuit and outputs the signal to an external circuit.

Note: The cathode (LED) terminal should be grounded.

KPICC0040EA

■ Handling precautions
Synchronous mode acquires signals in synchronization with the LED emission timing. In asynchronous mode, a time window
is provided which opens at a certain cycle to acquire signals, and the LED frequency is set so that at least one signal enters the
time window while open. Since this time window for signal acquisition is wider when compared with synchronous mode
operation, the asynchronous mode is less capable of eliminating disturbance background light at high frequencies or in
pulsed form (noise light). However, asynchronous mode has the advantage of not requiring any wiring in order to synchronize
the LED with the photo IC.
S4289-61 exhibits the same characteristics as S7136 series light modulation photo IC except for synchronous detection. To
use S4289-61, the cathode (LED) terminal should be grounded and the LED operated by an external driver circuit.
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■ Dimensional outline (unit: mm)


