
S9706 is a digital color sensor sensitive to red (λ=615 nm), green (λ=540 nm) and blue (λ=465 nm) regions of the spectrum. Detected signals are 
serially output as 12-bit digital data. Built-in three 12-bit registers allow simultaneous measurement of RGB three colors. Sensitivity level is adjust-
able in two steps to cover a wide photometric range.

Features

l 12-bit serial output
l Low voltage (3.3 V) operation
l Simultaneous measurement of RGB three colors
l 2-step sensitivity switching (sensitivity ratio of 1:9)
l CMOS monolithic photo IC
l No external components required

Applications

l Display color adjustment
l Various applications involving color detection
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■  A b s o lu te  m a x im um  ra tin g s  (Ta = 2 5  °C )
P a ra m e te r S ym b o l V a lu e U n it

S u p p ly  vo lta g e V d d -0 .3  to  6 V
L o a d  c u rre n t Io ±1 0 m A
P o w e r d is s ip a tio n P 1 0 0 m W
O p e ra tin g  te m p e ra tu re T o p r -2 0  to  + 8 5 °C
S to ra g e  te m p e ra tu re T s tg -4 0  to  + 8 5 °C

■  E le c tr ica l a nd  o p tica l ch a rac te ris tic s
(Ta = 2 5  °C , V d d = 5  V, T g = 1 00  m s , A  lig h t so u rce , u n le ss  o th e rw ise  n o te d )

P a ra m e te r S ym b o l C o n d itio n M in . T yp . M a x . U n it
A c tive  a re a  s ize - A ll e le m e n ts  (9  ×  9  e le m e n ts ) - 1 .2  ×  1 .2 - m m
E ffe c tive  a c tive  a re a - P e r 1  co lo r, H ig h  ra n g e - 0 .3 2 - m m 2

B lu e - 4 0 0  to  5 4 0 -
G re e n - 4 8 0  to  6 0 0 -S p e c tra l re s p o n se  ra n g e λ
R e d - 5 9 0  to  7 2 0 -

n m

B lu e - 4 6 5 -
G re e n - 5 4 0 -

P e a k  s e n s itiv ity
w a ve le n g th

λ p
R e d - 6 1 5 -

n m

S u p p ly  vo lta g e V d d 3 .0 - 5 .5 V
C u rre n t c o n s u m p tio n Id d D a rk  s ta te , n o  lo a d - 5 1 0 m A

S b l B lu e , L o w  ra n g e 0 .1 5 0 .2 1 0 .2 7
S g l G re e n , L o w  ra n g e 0 .3 2 0 .4 5 0 .5 9
S rl R e d , L o w  ra n g e 0 .4 5 0 .6 4 0 .8 3

S b h B lu e , H ig h  ra n g e 1 .3 1 .9 2 .5
S g h G re e n , H ig h  ra n g e 2 .8 4 .1 5 .4

P h o to  s e n s itiv ity

S rh R e d , H ig h  ra n g e 4 .0 5 .8 7 .6

L S B /lx

Ib l B lu e , L o w  ra n g e - - 2 4 0
Ig l G re e n , L o w  ra n g e - - 1 1 0
Ir l R e d , L o w  ra n g e - - 7 8

Ib h B lu e , H ig h  ra n g e - - 2 6
Ig h G re e n , H ig h  ra n g e - - 1 2

In c id e n t lig h t p o w e r
(C o n ve rs io n  va lu e  in  A  lig h t
s o u rc e )

Irh R e d , H ig h  ra n g e - - 8 .6

k lx

D a rk  o u tp u t D a rk T g = 0 .5  s - - 1 L S B
In p u t h ig h  le ve l V ih 4 .1 5 - V
In p u t lo w  le ve l V il - 0 0 .9 V
In te g ra tio n  tim e T g R e fe r to  “O u tp u t vs . illu m in a n c e ” -

t1 4 - - µ s
t2 3 - - µ s
t3 3 - - µ s
t4 2 0 0 0 - - µ s

H o ld  tim e

t5 3 - - µ s
R e a d o u t c lo ck  p e rio d tc k 5 0 0 - - n s
R e a d o u t p u ls e  w id th  (p o s itiv e ) tw 2 0 0 - - n s
R e a d o u t p u ls e  w id th  (n e g a tive ) tc k -tw 2 0 0 - - n s
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Operating sequence
1) Set the Gate terminal and CK terminal to “Low”.
2) Select the desired sensitivity with the Range terminal.
3) Set the Gate terminal from “Low” to “High”, to start integrating the light intensity.
4) After the desired integration time (tg) has passed, set the Gate terminal from “High” to “Low” to end the light intensity integration.
5) Measurement data is output from the Dout terminal by inputting 36 CK pulses to the CK terminal.

Note 1: A total of 36 CK pulses are required to read out 3-color measurement data. Red data is output by the first 12 pulses, 
green data by the next 12 pulses, and blue data by the last 12 pulses. Measurement data is output from the LSB side.

Note 2: Measurement data changes at the CK pulse rising edge.
Note 3: Do not switch the Range terminal during integration time (tg).

12 PULSE 12 PULSE

RED OUTPUT (12 bit OUTPUT) GREEN OUTPUT (12 bit OUTPUT) BLUE OUTPUT (12 bit OUTPUT)

LSB LSB LSBMSB MSB MSB

t2 tck tw

t3

2

■  Spectral response

KPICB0089EA

■  Timing chart
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■  Output vs. illuminance
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High rangeLow range
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■ Sensitivity setting
Range Mode Effective active area *
High High sensitivity 9 × 9 elements
Low Low sensitivity 3 × 3 elements

* The active area of S9706 consists of 9 × 9 elements in a mosaic pattern.
The effective active area changes depending on which sensitivity mode is
used, “high” or “low”, as explained below.
· High sensitivity mode: 9 × 9 elements
· Low sensitivity mode: 3 × 3 elements in center

Pin No. 1 side Pin No. 6 side

110

132

11
0

13
2

Pin No. 3 side

Note: Spaceing between elements is light-shielded.

Pin No. 4 side

3 × 3 elements in
low sensitivity mode

9 × 9 elements in
high sensitivity mode

KPICC0124EB

■  Details of active area (unit: µm)

www.DataSheet4U.com



Digital color sensor  S9706

HAMAMATSU PHOTONICS K.K., Solid State Division
1126-1 Ichino-cho, Higashi-ku, Hamamatsu City, 435-8558 Japan, Telephone: (81) 53-434-3311, Fax: (81) 53-434-5184, www.hamamatsu.com
U.S.A.: Hamamatsu Corporation: 360 Foothill Road,  P.O.Box 6910, Bridgewater, N.J. 08807-0910, U.S.A., Telephone: (1) 908-231-0960, Fax: (1) 908-231-1218
Germany: Hamamatsu Photonics Deutschland GmbH: Arzbergerstr. 10, D-82211 Herrsching am Ammersee, Germany, Telephone: (49) 08152-3750, Fax: (49) 08152-2658
France: Hamamatsu Photonics France S.A.R.L.: 19, Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: 33-(1) 69 53 71 00, Fax: 33-(1) 69 53 71 10
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■  Block diagram

■  Dimensional outline (unit: mm)
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　 Vdd
　 GND
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Tolerance unless otherwise 
noted: ±0.1, 2˚
Chip position accuracy with
respect to the package
dimensions marked *
X, Y≤±0.2

θ≤±3˚
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