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Time-of-Flight ranging Sensor
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TOF10120 range sensor provides accurate and repeatable long range distance measurement for high-speed autofocus (AF). The innovative time-of-
flight technology allows performance independent of object reflectance.

TOF10120’s time-of-flight sensing technology is realized by Sharp’s original SPAD (Single Photon Avalanche Diodes ) using low-cost standard CMOS
process. It enables accurate ranging result, higher immunity to ambient light and better robustness to cover-glass optical cross-talk by special optical package
design.
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* TCHY A5 A RoHS kR AE

* 940nm laser classified as class 1 under operation condition
etc.) by IEC 60825-1:2014-3rd edition

* Small ceramic package (20%13.2x2.0mm)

+ Long range absolute range measurement up
to 1.8m within 5% accuracy at indoor

* Reported range is independent of the target reflectance

* Operates in high infrared ambient light levels

* Advanced optical cross-talk compensation

* High speed ranging MAX 30ms

+ Standard solder reflow compatible

* No additional optics

* Single power supply

* UART I2C interface for device control and data transfer

* Lead-free, RoHS compliant

Laptops/Tablets

* Robotics (obstacle detection)

* White goods (hand detection in automatic

Faucets, refrigerator
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2.1 #EFETAEXM / Recommended Operating Conditions

InH E ==y}

Items Rating Unit
MIE35EE Ranging Range 100 ~ 1800 mm
T{EEBE VCC 3~5 V
T{Ee8i ICC_VDD 35 mA
T{RRE Topr -20 +70 °C
ETFERE Tstg -40 +85 °C

2.2 5| ji#iiR / Pin Description

W 3IMER S Thég
Pin Pin name Condition Function

©) GND EE it GND

@ VDD FERIEM: 3 ~5V

® RXD N INPUT B [% N\ TTLEESE RXD OUTPUT TTL

@ TXD i OUTPUT B[O TTLEESE TXD OUTPUT TTL

® SDA N/ BIHINPUT/OUTPUT [2C#3E TTLEESE 12C DATAI/O TTL

® SCL i OUTPUT [2C#3E TTLEESE 12C CLK OPUTPUT TTL

2.3 B i/ Communication protocol

i4EER Bits per Second : 9600
#iE(7 Data Bits : 8
RIGALT Parity : None
{=1k{7 Stop bits : 1

miz4l Flow Control : None
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2.4 1UARTHEHE K124 / UART Data delivery format
I.

@ EBREE ®<  rl#  REHE D=xx  #BE xx=00~99mm FKROERTH O

Q@ EMEOKXEER w< r2# REE T=oox HB xxxx=10~9999ms ZKIA100ms

@ EBUEREER we r3#  IREHE M=x 7%EE  x=0 jEiKEIEREx= 1LAT IR EIA = 0RiN/SEE R

@ EBEAIERS W<  rd#  IREWE Max=x 7B xxxx=100~2000mm BRIAARPRHIERAIER>2000mm

® EBIEEAIXAT @< 5% RE{E S=x B8 x=0 EaIRIE ( UART) x=1#ahisE B (UART/I2C)ERIA =01
® 1EENEERS ©% re#  REME L=xox B8 xox=100~2000mm REERES T AHIENAEH

@ EEUERI2CMHID %< r7# REME I=xxx B xxx=1~254(0x01~0xFE) EtiA164(0xA4)

4

2.4.2 B#g4 / Write a command

2.
O REREEERE W9 sl+xd# REWSE > REMIN: ok IRELM: fail
Y sl-xx# sl+xx#(IEfRE) Bi& s1-xH#(RiRE)

WBE  xx=00~99mm s1+0#a&Es1-0# (RS0
@ REBORXENR L s2-xox# REWSE > IREMI: ok IREKML: fail

BBE  xxxx=10~9999ms ZkiA100ms
Q@ REEBSRN Y s3-x# RESE > RERID: ok IRBLM: fail

788 x=0 ISR/ EEx=1CAT IR BN = ORIk /S e
@ REAIES B s4-x00x# RENSE > IREMTD: ok IREKRM: fail

W xxxx=100~2000mm xxxx=0 A REIZAIEE

® REEEKEAN Y s5-xi# RENSE > IREMID: ok IREKRM: fail
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WEE  x=0 EENEIEIRUART)x=1#E0ZE (UART,12C)
® BEI2CMHID Y sT-xxx# RENEE > REMID: ok IRERM: fail

WiBE  xxx=1~254(0x01~0xFE) 2AIA164(0xA4)

2.4.3 HFE / Routine

3.
e Rik )] REER
FRIBBNIGE s4-1000# oK RERID: ok REBIEEIREHRA1000mm
244 12C
Mz Mz ——
| ZENEE a5 A7 e bl
ik HiR/SE FE E5 ==Ly} E Ty BYESEE
0x00-0x01 SERTERES 2 HisE mm Hexf3 100mm-1800mm
0x04-0x05 prsbidi==) 2 |=F5d mm Hexfg 100mm-1800mm
0x06-0x07 BERE 2 =5 mm HexIBEZFE2% -99mm-99mm
0-EiRE
0x08 IR EUEEL 1 EB - Hex#g
1-3CAHE
e O-1&ERAIX (BE )
0x09 BEERELR 1 EB - Hex#g

1-EHUEEEY (8BA , i2¢)
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2.5 WiEE4%ME / Ranging Characteristics

S
Parameter

RNEBMBE(ERBR)
Min Range distance &

accuracy (White indoor)

EXEEIEESHEEERAR)
Max Range distance &

accuracy (White indoor)

BEXEEIEESHEE(ERKXE)
Max Range distance &

accuracy (White indoor)

ERXEEREESREEBFIN
Max Range distance &

accuracy (White outdoor)

EXEEEESHEEREFSN
Max Range distance &
accuracy (Gray outdoor)

MIEEERE
Ranging speed

(Sa=

Symbol

Rmin

Rminacc

Rinw

Rinaccw

Ring

Rinaccw

Routw

Routaccw

Routg

Routaccg

Trange

=/ME

Min.

120

70

60

40

g

Typ.

10

180

80

Hexf3

Hexf3

=AE
Max.

33

I==tiy)
Unit

cm

%

cm

%

cm

%

cm

%

cm

%

msec

100mm-1800mm

0x02~0xfe
bit7 ~bit1E3¥bit0=0

FiH

Condition

X Condition @

X Condition @

X Condition @

X Condition @

X Condition G
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2.5.1 % MIFES&4{F / Ranging condition

St BtRSREE
Condition Target & Reflectance
©) H- White 88%
©) H-+E White 88%
® &£ Gray 17%
® H- White 88%

® &£ Gray 17%

NE
Environment

E=W: Tk
Indoor : no infrared

ER: TN

Indoor : no infrared

ER: TN

Indoor : no infrared
=5 HBHF5SKLUXB Y
Outdoor : equivalent to 5kLux daylight

=5 HETF5KLUXBYE
Outdoor : equivalent to SkLux daylight

e EMRB R
Range Accuracy & Offset condition

2.5.2 S FY62 K1, / Electrical and Optical Characteristics

28 =)

Parameter

FEHEEARFTBICRRIEERIK

Symbol

VCSEL peak wavelength ML
FEHEEARTBICRRIEERR
Ivcsel

VCSEL peak current

&/ME gAY BAE
Min. Typ. Max.
- 940 -
59

10cm
120cm
70cm
60cm
40cm
Bz &ZiE
Unit Remarks
nm
mA
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2.6 12C / By P

Start and Stop Definition ,
R |

:

H

H

:

i

1 i
' :
' H
3 ]
i H
' H
i :
: :
; H
' :
SCL ' ! '
: '
' H
: H
; :
' '
' ]
i H
: H
' H
) ]
; :

Output Acknowledge

ot N2
omn N/
DATA OUT
START ACKNOWLEDGE
Byte Write
FHBA 5
T S
BUS ACTIVITY A T
MASTER R SLAVE BYTE 0
T  ADDRESS ADDRESS DATA 5
1 1 L L L L L) e L L L L L)
SDA LINE |§| | | | S30uSIERT |;|
1 1 1 1 1 1 1 1 1 L1 1 1 1 1 1
A A A
c o] o]
K K K
Byte Read
AR s s
T S T s
A T A T
BUSACTIVITY R SLAVE BYTE o] R SLAVE o]
MASTER T ADDRESS ADDRESS P T ADDRESS P
] I LI I I I B B | LI | T 1Irrirruria
SDA LINE |§| | | | |;|>3u:':_.sig:|-:|g| |_| | H
11 L T T Y - | 11 11 1 1 1 1.1
A A A DATA N
E c o o]

Wi I AL KL B A7 ds bk J5 2B I 22 /D 30uS R E & 28, BRCE BT H .
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2.6.1 12C / i EHIFE

Bl1. B E R ARIE T
/*******************************************************************************

* Function Name : Sensor_Set SendDir
* Description @ W B F 3 KILE &4 5152 HL

* Input : senddir_flag
* QOutput : None
* Return : None

*******************************************************************************/
void Sensor_Set SendDir(void)

}

/**************teﬁi2cSHHT**************/
senddir flag=1; /=125 115 [0 R 8 K 1%
Sensor_Set SendDir();

Delay mS(100);

2. EHL 3R ELEE B

/*******************************************************************************

Userl2¢c_WritenByte((unsigned char *)&senddir_flag, 0x09,1);

* Function Name : Sensor Get AveRange
* Description : 152 HUJE I IE 25

* Input : None
* Output : averange val
* Return : None

*******************************************************************************/

void Sensor_Get AveRange(void)

{
unsigned short int read val;
if(SET==Userl2c_ReadnByte((unsigned char *)&read val, 0x04,2))
{
averange val=read val;
}
}

i2caddr=162; //0xA2

averange val=0;

Sensor_Get_AveRange(); I/ i R S
Display i2cLength((ul6)averange val);
OLEDSSD1306_Puts(65,0,dispbuf);

12caddr=164; //0xA4

averange val=0;

Sensor Get AveRange(); 11 B i S
Display i2cLength((ul6)averange val);
OLEDSSD1306_Puts(0,1,dispbuf);

12caddr=166; //0xA6

averange val=0;

Sensor Get AveRange(); 113 B i S
Display i2cLength((ul6)averange val);
OLEDSSD1306_Puts(65,1,dispbuf);




TOF10120

2.7 # &% F/ with cover window
RESERACGEEEFEE,

It is important to keep the cover window surface finish smooth.

DETECTOR
VIEW CONE
B g A

VCSEL
ILLUMINATION CONE
oot WA

TOF10120
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2.8 #ME R~} / Outline Dimensions

.00

2.00

20.00%£0.10
14. 40

9.60

~~——14.10%£0.20 —=

TOF10120

10.00

2 e
PIN 11: 75;%%
Signal Name

® GND
®) VDD
® RXD
@ TXD
® SDA
® SCL

i

3 Unit: mm

FmEs: 91.05%

Product mass : Approx. 1.0g

202.00
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Tel:0755-83788789 / 83783789
Fax:0755-83662789

E-mail:hcj@ichcj.com
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