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iPHOTO

Photo Integrated Circuit

Types of Photo IC

Photo ICs are integrated circuits that function by the input of light. The photo
IC output changes according to the light striking the photosensitive area. The
output mode differs depending on the signal processing circuit function.
Photo ICs can be grouped by structure into monolithic and hybrid types. Pho!
ICs are also classified by application into general-purpose and special use de
vices. Digital output and analog output are both available.
(1) Monolithic photo IC
The photosensitive area and signal processing circuit are formed o@he
same IC chip.
(2) Hybrid photo IC
A photodiode chip and a signal processing IC chip are~discrete/but con-

nected to each other and assembled in the same p
Photo IC features

Compared to devices consisting of a discrete todiode and an op-amp cir-
cuit, photo ICs offer the following features.

(1) Compact and lightweight

(2) High resistance to electromagnetic induction e

(3) High reliability

Monolithic photo IC does not have wiring.leads between the photosensitive
area and signal processing circuit-Thi kes the photo IC highly resistant to
electromagnetic noise.

In the hybrid photo IC on the other hand, the shape and spectral response of
the photodiode can be redesigned in a relatively easy process, because the
photosensitive area is formed on ‘@a/chip separate from the signal processing
IC chip.
In applications sugh~as™eptical’ communications, monolithic photo ICs with
their high resistan gmagnetic noise and high-speed response are in
increasing demandsJa meet this demand, Hamamatsu Photonics offers mono-
lithic photo gher response speed made possible by our unique,

state-of-the RIN bipolar process.
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Special Digital switches, optical encoders, sync detection in laser beam printers, POF 5
use 9 (Plastic Optical Fiber) communications, object (human body, etc.) proximi-
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diode and a preamp. m 4
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Photoreflector reflection type sensors incorporating an infrared LED and a photo-
'. Sensor i ackage. Photoreflectors detect an object when it comes close in
§ ] Photoreflector | proximity, by ight beam and detecting the reflected light. Two types of photo-
sensors, digital output photo ICs and analog output photo IC diodes are used. The dig-
ital output photo ICs ifclude a long-distance type using a light modulation photo IC.
hotointerrupters are transmission type sensors incorporating an infrared LED
a photosensor in the same package. Photointerrupters detect an object
* ‘ Photointerr g it interrupts the light beam emitted from the LED. Phototransistors or digi-
| output photo ICs can be selected as the photosensor. Hamamatsu also pro-
ides photointerrupters that act as encoders when used in conjunction with a 5

codestrip.
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ototransistor

Phototransistors amplify the current generated by the input of light. Com-
pared to photodiodes, a large output current can be derived even from a
small active area.




Digital output type photo IC for general use

Photo IC for DC light detection

1) (3]
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(Typ.)
Package Threshold illuminance
Type No. (mm) (UW/mm?) Feature
54825 Trangistor-output with built-in pull-up resistor
© Visible-cut plastic 415 x 4.43 1+ “H” level outghth at light input
S4826 package SIP with lens | ™ ' Tranw with built-in pull-up resistor
“L” leve put at light input
Open collector output
s4827 P Visible-cut plastic 3516 . “H” level output at light input
4828 package SIP with lens | ©-2 % 1 Opén collector output
/\ “L” level output at light input
Transistor output with built-in
S5767 pull-up resistor
“H” level output at light input
Clear plastic package Transistor output with built-in
S5768 © SIP with lens 4.15x4.43 pull-up resistor
Low-voltage | ¢ » I
) L” level output at light input
‘ operation 5 oot out
) . 29107V pen collector outpu
S7610-10 0.1 ( ) “L” level output at light input
54810 Open collector output
o Visible-cut plastic 35x16 15 Max “H” level output at light input
S6289 package SIP with lens | ’ ' ' Open collector output
“L” level output at light input
*1: A=890 nm
*2: A=660 nm

Light modulation photo IC

Light modulation photo ICs allow reliable optical detection even under disturbance background
light by detecting pulsed signals in synchronous mode.

(S4289-61 is an asynchronous typ
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(Typ.)
—— o5 —
Type No. Package (mm) Thresh?iljt\:i/\;lll:qnnllzr;ance Allowable back(glril)md illuminance Feature
rplastic package

S4282-51 | @ W 45x55 . oon _
se0s6 | ©. G%ﬁk"'ﬁ'g package| 5, 5.0
S6809 o \Vigible-cut plastic 5.0 x 5.0 Small hysteresis
S6846 package SIP X

Visible-cut plastic
S7136 (7] package DIP 45x5.5 o 3,000 )

Visible-cut plastic ’
S7136-10 e guII-Wing package 45x%x5.5

Visible-cut plastic )
S4289-61 | @ package DIP 45x5.5 4,000 Asynchronous detection

*3: A=940 nm



Digital output type photo IC for special use

Photo IC for laser beam sync detection

These photo ICs provide the start timing
for laser beam scan in laser beam print-
ers and digital copiers. Dual photodiode
types are also provided that maintain sta-
ble output even if the laser power or am-
bient temperature fluctuates.

a®
and

(Typ.)

Type No. Package Photodiode length Feature
(mm) (mm)

S6174 [ 1.65 Q

S6874-10 | @ 45%55 217 U ]

S8041 (3) Clear plastic 9.5x%x5.2 3.0

S7858 (4] gull-wing package Switchable gain function
Dual-element -

S5049-02 P 9.5x5.2 2.4 photodiode High-speed

$5049-03 /N For low laser power

Photo IC for POF communication iy

These photo ICs are specifically developed as receivers for fi
optic communications. Digital output is obtained from these phg
ICs when they detect red light emitted through a POF (P
Optical Fiber).

(Typ.)
Package Data rate
Type No. (mm) (Mbps) Feature
S7141-10 | @ DC to 50 Designed to be used with L7140-10
S7727 @ | Clear plastic package 50 3 4 to 156 Designed to be used with L7726
SIP with lens ' High reliability, standby mode,
S8046 © 1 41050 designed to be used with L8045

Photo IC for optical switch

switd@s are implemented into these photo ICs.

Functions needed for industrial op

(Typ.)
Tae N Package Threshold illuminance Allowable background light level
ype No. (mm) (LW/mm2) (Ix)
. *4
S6841 ~Clear plastic A5x55 0.05 5,000
S8119 I-wing package 0.1 10,000

*4: A=850 nm



Digital output type photo IC for special use

Photo IC for rangefinder

When used with an infrared LED and light emitting/receiving lenses, etc., these photo ICs detect
the distance (near or far) to an object by triangular distance measurement.

(T :
Package Threshold input difference current | Allowable background light level
Type No.
(mm) (nA) (Ix)
Visible-cut plastic
S8030 (5] gull-wing package 45x5.5 W .
Visible-cut plastic 5 3,000 Min.
S8064 (9] package SIP 5.0x5.0

Photo IC for encoder

-------------------------------------

Linear encoders or rotary encoders having a 2-phase digital output can be figured@ using ﬁ M
this photo IC along with a codestrip or codewheel and a light source suc gsten lamp and e

LED.

(Typ.)
Package Threshold illuminance
Type No. ) () Feature
S4506 Clear plastic package SIP | 5.0x5.0 30 Two-phase output with 90° phase difference

..................................

This photo IC is specifically designed to dete
laser.

(Typ.)
Package Threshold input current
Type No. (mm) (nA) Feature
Visible-cut plasti Active area: 2.77 x 2.77 mm
S6467 qullwing 'i\j& 9.5x5.2 350

Bandwidth: 60 kHz to 8 MHz




Analog output type photo IC

B General use type

Photo IC diode

Photo IC diodes have two terminals like
photodiodes and amplify the photocur-
rent generated by the input of light.
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(2]
Photocurrent
Type No. P?ﬁ]ﬁ?e 1000 Ix Feature
(mA)
Clear plastic package Il/h e
57183 (1) SIP with lens 4.15 x 4.43 10 igh sensitivity
Clear plastic
rf
S7184 2] qull-wing package 40x4.8 1.8 Surface mount
S§7565 (3) Clear plastic package /6A3?_ e I
With visual-compensation filter
57805-10 | © SIP 5.0x5.0 3 \ p
Clear plastic package \/ -
87815 (5] SIP with lens 3.5x1.6 2. Subminiature package

Voltage output type (Si PIN photodiode with preamp)

This photo IC incorporates a large area (2.77 x 2.77 mm) p

(voltage output) chip in the same package.

iode and a high-speed preamp

(Typ.)
Type No. PEEEEE Feature
(mm)
S5905-02 Visible-cut plastic WE} 5 Photodiode bandwidth: 16 MHz, preamp bandwidth: 25 MHz

gull-wing package

trans-impedance: 30 kQ

cameras. Voltage outpuf
of the light intensity lex

(6] (7] (8)
(Typ.)
Type No. Package (mm) Photodiode Feature
S6446 (6] , ) -
Photo | el
S6446-20 | @ . olo G incorporating a dual-element With visual-compensation filter
Clear plastic 45x5.5 , -

S6969 (6) gull-wing package 1.2 x 1.8 mm, single-element photodiode -
S6975 (6] Photo IC incorporating a dual-element | High gain type of S6446
S6840 (8] 9.5x5.2 5-element photodiode -




Photoreflector, photointerrupter, phototransistor

Photoreflector

N

Type No. P?;lﬁ)ge Output Detection distance
P4855 o Visible-cut plastic Photo IC /
P5587 o package DIP 4.0x4.2 Low voltage photo IC | | to 3 mm
P7816 (2] Photo IC diode
P6448 (3] Visible-cut plastic 35x10x 17 | Light modulation photo IC 30 cm
package
/N &
Photomterrupter ....................................
(4] (5]
(Typ.)
Package
Type No. (mm) Feature
P5747 (4] Plastic 20.2 x 1]f 74/ x 12 \Encoder that provides incremental two-phase digital outputs, resolution: 42 ym
P6291 [5) 4.9 x 45\ 6.6 | Photo IC output

P» |
»

< o

(6
(Typ. unless otherwise noted)
Package Photocurrent
Type No. (mm) 1000 Ix Feature
(mA)
; isible=cut’plastic
S2829 (6] pa SIP with lens 3.5%x1.6 1.0 -
Visible-cut plastic
S4404-01 @\p;%ge SIP with lens 4.15%x4.43 2.8 -
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Notice j\

is catalog does not represent or create any warranty, express or implied, including

any warranty of merchantability er fitness for any particular purpose.

The terms and conditions ef\sale’ contain complete warranty information and is available upon request from your
local HAMAMATS

The products des his catalog should be used by persons who are accustomed to the properties of
photoelectroni and have expertise in handling and operating them.

use.
this catalog is subject to change without prior notice.

- Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for
possible inaccuracies or ommission.

- No patent rights are granted to any of the circuits described herein.
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HAMAMATSU PHOTONICS K.K., Solid State Division
1126-1, Ichino-cho, Hamamatsu City, 435-8558, Japan
Telephone: (81)53-434-3311, Fax: (81)53-434-5184

Homepage: http://www.hamamatsu.com

Main Products

Si photodiodes

Photo IC

PSD

InGaAs PIN photodiodes
Compound semiconductor photosensors
Image sensors

Light emitting diodes

Application products and modules
Optical communication devices
High energy particle/X-ray detectors

Hamamatsu also supplies:
Photoelectric Tubes
Imaging Tubes

Specially Lamps

Imaging and Processing
Systems
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001
Hamamatsu Photonics K. K.,
Solid State Division is certified
by Lloyd's Register Quality

Assurance.

Information in this catalog is
believed to be reliable. However,
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change without notice. No patent
rights are granted to any of the
circuits described herein.
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