APPLICATION NOTE

[z 5130 X B il 28 (Photointerrupter; ITR) 4 {4 (o1 iz A 5 fift
— BN

BEERRHL  SMEFTmWEMNEEENRERS  BENtEEEESH~m  KRTE27
BZWRHMAYE - AT BEABREREFRZHZREIRERNN RN TN - FRUERAREEE
TERZL SN & (Infrared; IR)F @AUAE RUER - XN AFFS N BUTRI BN E & 5 4E 4 (Infrared
Emitter) R4 9MN&IZEW A (Infrared Receiver) fE R TTNIN AR -

BB I N R R WA U RN % & _RE (IR Light-emitting diode; IR LED) &3¢
=#RE (Photo Transistor; PT) - Bl—RAEZXH IR LED ¥ PT O FHEBEK -

Vee Vce
@)
Rlimit\ég
IR Vout
|y7
AV MMV

B — - IRLED & PT &R B

Copyright © 2010, Everlight All Rights Reserved. Release Date: 4/10/2020 Rev.1.0 www.everlight.com



APPLICATION NOTES

ITR Object Detection

[RIERAR -
® IR LED AASMIR - IRMEEE 7 (Forward current; IF) 8 K & BTRVAE ST sR EE K -
o PT uEln - WEIRNBREBA - FARISEEM IC(on)#iX -
& Z£ Rlimit {8 o428l IF B9 KR/ -
&% RL B Ol42/ Vout B9/ -
Vout g MCU 89 ADC(Analog-to-Digital Converter)at GPIO A1 H T -
FIWTIAR
e TRIBEM - PT#ILL - Vout B RSB (V)
o RIBEMAE - PT S - Vout it NS (Vce - (Ic x RL))
o RRESK - PTBA - Vout Hit KB (VCE(sat))

7 : VCE(sat) N PT 1BFIEE[E -

-~ MARSCITR S & BTN -

IR LED BE PT —ERBE A UM = 2 BB 0UNA A - R ZARA IR LED &5 IR £B4)
K533 PT RSN REE ; N 7% IR LED &5H IR AL ARE - EEENY
WERSTR PT ZER =¥ - PRELIR LED BR PT AR - FAE FROMIEHE - Bl ol 3 RS0
EEE TN -

o [EHMIEEEHAT - PT AWK STRRESE - BEMNERZHS -
o ARNMBIZBARNRER —REABHZR - RESEENDAERFSREE  BFESERT -
EWInH HAEREN S EE -

2 5D RE Bk bl &=
REM=RE KB HH
REMEEE % S

R&{38E § [ 5
B - REYIRIEER KM BT MR TR R0

Copyright © 2010, Everlight All Rights Reserved. Release Date: 4/10/2020 www.everlight.com



APPLICATION NOTES
ITR Object Detection

E= - BFREINYN IR LED+PT HS4HH ITR

& fEFER(Direct current; DORIITNA I - £ ITR MR ABFNESERRH - REZ PT
T EDPHERRNERESRBETHEY A2 REVAERS - XE=HAWEN - £ IR WEAH A
XM DC Nk (Pulse) #AfE PT E 2 A0UNIE R IR Off & IR On By 8YEE E1E Vout(Off) & Vout(On) -
IERS Vout(Off) i (A RIMB N IE B AR S E (Offset) - Vout(On)KRAMZFEIE IR A5 FAYER
E1& - # Vout(On)F Vout(Off) Z B EE EEZE R4 IR KE I EMAEEE - AR T I LUE
BFEHTI AR IR WA ZF)A Pulse B RS - O R R ERWERIK KON E T
HIEEE -

IROff IROn IROff IR On
IR

; Offset
Vout =

IR Off IR On IR Off IR On
Vout(Off) Vout(On) Vout(Off) Vout(On) Vout(On) — Vout(Off)

MM~ EWRET AT

B A9 PT SEfnf R FZR B+ - ol &3MAE IR M On t)iZE] Off BY - PT B —ERIEREE - &
FEEAE Vout(Of)iY - FHIA PT REBEEARE - BRESUHEM T IUNLRRENEHIRH -

3

Copyright © 2010, Everlight All Rights Reserved. Release Date: 4/10/2020 www.everlight.com



APPLICATION NOTES

ITR Object Detection

Waveform Review M 1ms T Pos: 30.60% 50 MS/s

PT Vout || /
e e :
e AR H f E : \ 4 E
st gz Sampling <t Sampling
Vout(On) Vout(Off)

EA - PT 894 d BB R A TN

= xflsE

BN —RAEEESEA - B MCU 89 GPIO #5] MOSFET R ~ &R3k3ZHI IR &59kd - FF
1B Vout % MCU 89 ADC =M ; FIBIEZ R limit ~ RL BB ERBIAMEIUNAES - &EFIFE
ADC EEH Vout(Off) & Vout(On)ZEFE KRR EMAETUNAIRE -

SZE WG N EH GPIO kZ2EEBARKA/F ADC BERNENRE - & NUERIIZY
ITR20001/T24 (Bin K)A%4! - IR on BB+ E A 350us - #£ 300us AFERHE Vout(On) - IR Off BB E
N 50ms - £ 6ms BTEYEE Vout(Off) - Vec = 5V + R limit= 82 ohm(IF = 50mA) - RL= 150k ohm -
BEWEELNIRERE ADC&EAXEN 1/3A%E @ I 13 BEN TIREBLHTINN Offset A - ILEIRE
AT TIBENHR - EMAEIUNSEESBXRERE - BtAREMmBSHIRE - HE Vout #2I ADC
fa  WARBCTUMRIEEE (Y 323 Vout(Off)5 Vout(On)ZF#) ADC i2E) - HE S o B REYEE
HWERFHEHS - o UNNEESEEA - —RSFPURRMIRITSE - DUERAG - KRe9a#H
WrRSEEZ9 0.1~6cm - &7 0.1~3.5cm - H£730.1~9.5cm -

BN\ RARFK-RES 150k ohm B9 RL BEZZE IF B9 - S &0 IF 12005 100mA Y - o] #
HrRSEE =GN 0.1~9cm -

BARRFAYKRES 50mA /9 IF 23 RLASNIR - T &30 RL FEEZ] 68k ohm At - O] kT
HSEE =P 0.1~4.5cm -

& L BUUUMEIR TR 2285 - ALREBEESZERFENE -
2. UEMHEREBZLLITR EFFAMNER(LIERN) -

4 Copyright © 2010, Everlight All Rights Reserved. Release Date: 4/10/2020 www.everlight.com



APPLICATION NOTES

ITR Object Detection

Vee Vee

: .m; " ;

— | Vout
MOSFETN D PT

GPIO . |E Qs \\K
S

878~ N AHEREE

IR
I

RL =150k ohm, IF = 50mA

—=— Gray card
1100
—+—Black card
1000 —=—\White card
900
800
700
S 600
8
2 500
g
=t
@ 400
@D
b=
S 300
200
100
0
0 1 2 3 4 5 6 7 8 10 11 12 13 14 15
Distance(cm)
5 = m=N E A B
Bt - FEEEeFUX ADC HEFI
RL =150k ohm, Gray card _
1100 ’ ——|F =50mA
——|F =100mA
1000
900
800
700
€600
L£500
g
@400
£ 300
(=)
200
100
[ ]
0

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Distance(cm)

B\ ~ A[E) IF XU BB & Y #2000

Copyright © 2010, Everlight All Rights Reserved. Release Date: 4/10/2020 www.everlight.com




APPLICATION NOTES

ITR Object Detection

IF =50mA, Gray card —e—RL=150k
1100

—+—RL=68k

1000 ¢ —m—RL =330k

Difference (count)
%] w = w =] -~ o] V=]
8 8 8 8 &8 8 8 8

g

[=]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Distance(cm)

BN~ AE RL XU EEES OS2

8% I 5 RL T LUBRMACINIES - £ MDNES B EINFEER - BILUSI IF (st -
A RL B SEINE T HERE ; E2BREGUEENLIEE RLBEERSE - BN REREY
Fi -

h - EEERS

" product | package | SielLx W) mm)

ITR20001/T24 Dip 6.4x4.9x6.5
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ITR8307/L24/TR8 SMD 3.4%x2.7x15
ITR1502SR40A SMD 4x3x2
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