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S6841 and S8119 are specifically designed for optical switches. A transmission mode or reflection mode optical switch can be 
easily configured when used in combination with an LED.

Photo IC with optical switch functions

Features

l Miniature transparent plastic package (4.5 × 5.5 mm)
l Having following function at each terminal

· Operation and margin display terminal
· Synchronous/asynchronous switching terminal
· Output logic switching terminal

l Built-in short-circuit protective circuit
l S6841: High sensitivity (0.05 µW/mm2 Typ.)

S8119: Large allowable background light level (10000 lx Typ.)

Applications

l Optical switch

S6841, S8119
Photo IC for optical switch

N E W

■  A bso lu te m axim um  ratings (Ta=25 °C )
Param eter Sym bo l Va lue U nit

Supply vo ltage Vcc -0.3  to +7 V
Power d issipation *1 P 250 m W
Output voltage Terminal ➁➃➄➉ Vout -0.3  to Vcc
Input voltage Terminal ➂➇➈ V in -0 .3  to +6

V

O pera ting  tem pera ture Topr -25  to  +60 °C
S torage  tem peratu re Tstg -40  to  +100 °C
So ldering - 230 °C  , 3  s -

*1: Derate po wer dissipat ion at a rate of 3.3 m W/° C above Ta=2 5 °C

■  E lectrica l and optica l characte ris tics (Ta=25 °C , V cc=5  V , un less otherw ise  noted)
S6841 S8119

Param eter Sym bo l C ond ition
M in . Typ . M a x. M in . Typ . M a x.

U nit

Spectra l response  range λ -
3 8 0 to
11 2 0 - -

3 80 to
11 2 0 - nm

Peak sensitivity  wave leng th λ p - 820 - - 820 - nm
Supply vo ltage Vcc 4.5 5 .0 5 .5 4 .5 5 .0 5 .5 V
C urren t consum ption Icc O U T · L E D ter min als o p en - 5 .0 7 .0 - 5 .0 7 .0 m A

O N Ion SO U R CE, Vout=2 .5  V 60 - - 60 - - µ AO U T te rm ina l
ou tpu t curren t O FF Io f SO U R CE, Vout=0  V - - 1 .0 - - 1 .0 µ A

C urre nt (L E D is on) Iledn SO U R CE, V led=2.5  V 570 650 725 570 650 725 µ A
C urre nt (L E D is off) Iled f SO U R CE, V led=0  V - - 10 - - 10 µ A
Pu lse cyc le Tp1 112 160 208 112 160 208 µ s

LE D terminal output

Pu lse w id th Tw1
*2

3 .5 5 6 .5 3 .5 5 6 .5 µ s
Pu lse cyc le Tp2 60 - 100 60 - 100 µ sS ignal light

(in async hro no u s m o d e) Pu lse w id th Tw2 4 - 6 4 - 6 µ s
D SP te rm ina l ou tpu t current Idsp S IN K , Vdsp=1.0  V 0 .8 - 1 .6 0 .8 - 1 .6 m A

Setup leve l M - 200 - - 200 - %
M RG  term ina l

O utpu t current Im rg S IN K, Vm rg=1.0  V 2 .0 - 3 .6 2 .0 - 3 .6 m A
Input L  curren t Isw l SO U R CE, Vsw=0  V - - 100 - - 100 µ A
Input H  curren t Iswh S IN K , Vsw=5  V - - 100 - - 100 µ A
Input H  vo ltage Vswh 2 - - 2 - - V

SW  te rm inal

Input L  vo ltage Vsw l - - 0 .8 - - 0 .8 V
Input L  curren t Iinvl SO U R CE, V inv=0  V - - 100 - - 100 µ A
Input H  curren t Iinvh S IN K , V inv=5  V - - 100 - - 100 µ A
Input H  vo ltage Vinvh 2 - - 2 - - V

IN V  te rm inal

Input L  vo ltage Vinv l - - 0 .8 - - 0 .8 V

Thresho ld  ligh t leve l Eep
N o background ligh t
λ =850  nm

- 0 .05 0 .1 - 0 .1 0 .2 µ W/ m m 2

H yste risis H ys 0 .7 0 .8 0 .9 0 .7 0 .8 0 .9 -
A llowab le  background ligh t level E x *3 3500 5000 - 6000 10000 - l x

Tpd1on *4 Sh ie ld  to  inpu t - - 1100 - 650 900 µ s
Synchronous

Tpd1of *4 Input to  shie ld - - 1100 - 650 900 µ s
Tpd2on Sh ie ld  to  inpu t - - 1200 - - 1000 µ s

Propagation
de lay tim e

Asynchronous
Tpd2of Input to  sh ie ld - - 1300 - - 1300 µ s

Input s ignal leve l Eepp *5 - - 1 µ W/ m m 2
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Photo IC for optical switch  S6841, S8119

*2: Pulse cycle, pulse width: See below.

*3: Allowable background light level
This is defined as the background light level on the active area at which the photo IC sensitivity* drops by 20 %.
* Sensitivity is the reciprocal of light level, which is constantly detected as a signal.
If background disturbance light strikes a part on the package (other than the active area) of S6841, this may lower the
allowable background light level. Use light-impervious tape to provide light-shielding over the shaded area of the package as
shown below. Light-shielding is unnecessary for S8119.

*4: H→L, L→H propagation delay time
The optical system is adjusted so that the Vo terminal output becomes “Low” voltage when the switch shown in the circuit
below is off. (S6841 is then measured with a signal light input of 1 µW/mm2 illuminance.)

*5: This is the input signal light level for the propagation delay time to stay within specifications.
If the input signal light exceeds this level, the propagation delay time may increase.
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SIGNAL PROCESSING
CIRCUIT

■ Block diagram ■ Truth table
INV terminal: HIGH

Input O U T output D S P output M R G o u tput
Light ON ON ON ON
Light OFF OFF OFF OFF

INV terminal: LOW
Input O U T output D S P output M R G o u tput

Light ON OFF OFF ON
Light OFF ON ON OFF

SW
terminal

Detection
Method

High Synchronous
Low Asynchronous

KPICC0048EA

■ Terminal configuration

KPICC0063EA
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SURFACE
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Vcc
OUT (OUTPUT)
SENS (SHORT-CIRCUIT PROTECTIVE INPUT FOR OUTPUT TERMINAL LOAD)
DSP (OPERATION DISPLAY)
MRG (MARGIN DISPLAY)

0.
56

A. GND
D. GND
INV (OUTPUT LOGIC SWITCHING)
SW (SYNCHRONOUS, ASYNCHRONOUS SWITCHING)
LED

Tolerance unless otherwise noted: ±0.1, ±2˚
Shaded area indicates burr.
Chip position accuracy
This chip is mounted with the following accuracy
with respect to the package dimensions marked *
X, Y ≤ ±0.2

■ OUT terminal and SENS terminal configurations and recommended external short-circuit protective circuit

KPICC0064EA

Vreg

Z1

TR1

R

POWER SUPPLY

0.7 V

GND

SENS

OUT

~-

KPICA0020EB

■ Dimensional outline (unit: mm)
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