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Disclaimer|% 3 = B

Document Information|3CAR4{E B

Nooploop reserves the right to change product specifications without notice. As far as possible
changes to functionality and specifications will be issued in product specific errata sheets or in new
versions of this document. Customers are advised to check with Nooploop for the most recent updates

on this product.

Nooploop F B 5 280 b KUK BOBUR],  REAS AT IR o AT BEAS C5CAR ¥ Zh RE AT RAS LA™ i b5
5T B 1R R B SCAF BT RRCA KA« 2% 7 55 Nooploop — S & 1 1% ih I BB s

Life Support Policy| & Ay R EUR

Nooploop products are not authorized for use in safety-critical applications (such as life support)
where a failure of the Nooploop product would cause severe personal injury or death. Nooploop
customers using or selling Nooploop products in such a manner do so entirely at their own risk and
agree to fully indemnify Nooploop and its representatives against any damages arising out of the use of

Nooploop products in such safety-critical applications.

Nooploop /= it AR T R4 22 8 KRB A CanAE anScH8) , EX AR H 1, Nooploop
FE A R ] R S U E M N S5 EFBIE T . DU FR 7 A AE A 5044 B Nooploop 7= i 1)
Nooploop % F' 58 4= H AT A& $H XS, I [ B XF Nooploop S H AR 7E I 28 22 4= o B v F P i A
Nooploop 7% i T & Bl AT A 453 35 25 T 78 40 6542

Regulatory Approvals| & Bt #E

The TOFSense series sensors, as supplied from Nooploop currently have the following laser
product certifications. Users need to confirm whether these certifications are applicable according to
the region where such products are used or sold. All products developed by the user incorporating the
TOFSense series sensors must be approved by the relevant authority governing radio emissions in any
given jurisdiction prior to the marketing or sale of such products in that jurisdiction and user bears all

responsibility for obtaining such approval as needed from the appropriate authorities.

1 Nooploop #2 ] TOFSense F5114& /& 2% B AUIR1F HIBOL = s b an - 75 AR 458 H
B B IS = i I BT AR B X R 0 X B IE . F P R L7 TOFSense 2 41 4% B 11 BT
A= S UE L 55 XN B B B PR AT, ER S B AT 45 8 R X WO P AR S A
FOUIAE, IF A P SR 75 AR D RS A G BT AL
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UNTRVEEE

® TOFSense 2%/ 154 IEC 60825-1:2014 45 3 fi M 52 [ Class1 AxifE

%'% LASER
1

1. Caution - Use of controls or adjustments or performance of procedures other than those specified

herein may result in hazardous radiation exposure.
2. According to IEC 60825-1:2014 Safety of laser products - Part 1:Equipment classification and

requirements. The maximum output laser power of the product is 50.5uW.

® TOFSense &= W44 GB 7247.1-2012 F5E 1 1 288072 S bn vl
‘2 N

126 5

N\ V)

LR AR SRR E . BT RPN, mTRE S| A SR R .

2. K¥E GB 7247.1-2012 OGP M 224 - 1S WAL BRI O O
IEN 50.5uW.
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1 Introduction|f48

XA OB BB H TOFSense. TOFSense P. TOFSense PS & 4t A S ¥ H i F2 v 7
BUERMEDL KRR E S DUT WORHH B B
® TOFSense Datasheet.pdf

2 UART Output|H O H

2.1 Active Output|EZh%iH

UART = 5h % Hi A A AT 7 i e i i B, %A 0 TOFSense #5t PL 10Hz. TOFSense
P/TOFSense PS #8 LA 30Hz (405 T 3h I &/5 5, %t 4% 20UE 0 NLink_TOFSense_Frame0
s

83 USB #% TTL # b (28 77 At B v s 2 25 50 70 )% 42 TOFSense £ 41 7= il 1) NAssistant
BAE, RBRIIE A SS A BT, UART 2R BEmE 1, RESSHEEE
HBB AR EES L, SASERIN G T L — X SEORIAS B B 5 AR .

TOFSense 25

igmessy  FMATEIGs) 19942
B o 5

E 921600 =
e {m ] ® uwer Ocw O

HiEHILT, @ AITVE O IHQUIRE

M36TEE O sHoRT (O MEDDIM @) Lows
Band Start
Band Width
FOV
X > 7 -~ {RmEH v 0
b v 27~ RE -0

1: UART F 3l iU &

2.2 Query Output|Z#H%iH

UART 1) 4 H AR X T 78 s e b5 GRIBC s A 5 2088 20T 38 e 42 1) 2% 1) 30 28 A i B Uk o,
FZAILID A R4, BLHED A e G EAE E . A iA% UG B NLink_TOFSense
_Read Frame0, % MiA%=0EA5 7 NLink TOFSense Frame0.

i USB %% TTL R (4 7 At v o H 225 K04l T4 TOFSense 2417 it 3] NAssistant
Pk, U R A 88 A B U, UART it B i 2, MERSHEHE
RtTBASEIRRAESE, SASENI G LI — XS ECRIAS B R B BRI

Copyright © Nooploop LTd 2022. All Rights Reserved. 5
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Can Output|CAN i tH

TOFSense 25

Eehzmessn
B

FEHAE (m=)

D
R
#ROxR
HigHIL A,
B
Band Start

Band Width
Fov

X

it

> 27 «~ RE v 0 &
> 27 - RE - 0 &

® WET () CaW ) 10
() ACTIVE (@ INQUIRE

(O sSHDRT () MEDIIM @ LOWs

2: UART 2 it =00 &

3 Can Output|CAN %}

3.1 Active Output|E3)%iH
CAN 2ttt i R 7 W BB 5 SRR A, 1%BER T TOFSense 8L 10Hz. TOFSense

P/TOFSense PS # Ht DL 30Hz M) 1 X £ sh & H W & E B,

NLink TOFSense CAN_FrameO.

B ks oK BD IR

IS USB % TTL b (23 A b vl [ 226 508 T1) 4% TOFSense % 517 i £ NAssistant
Bk, WMRING i SS AN E TR, CAN EahHibii g aE 3, WiE 52585 % A
HEANBHIH ORGSR, (R DAY T CAN 5 10 BTk BN, %
FAQ 177 2% fE 4 |- 26 B B  UART Al M 240

TOFSense 285

[Feixmnssy
EiEnss

FE MRS E (m=)

1D
FHE
Ee{mEail
FiRHIL TR,
NEEEE
Band Start

Band Width

Fov
I

i

19942

* N -

(O usRT @ caw (O I0
@ ACTIVE () INQUTRE

(O sHoRT (D) MEDTIM @ LOWG

v 27 -~ {HE 0
> 27 o~ RE * 0 &

3: CAN 3l (B E -
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1\Vs/s/5//5/s]& 1/O Output|l/O it

3.2 Query Output|&E#%iH

CAN iy tH A5 U nT 7R AR S IR A, 2R X o 2 o) 285 1) S SR B AR U Ok A,
TR ID AW A, BHRI A o I SR A il A% 2 P i
NLink TOFSense CAN Read Frame0, % H ik A& Hri NLink TOFSense CAN_Frame0.

i USB #% TTL B (4 iy At v, o He 225 504l T34 TOFSense 2417 i 3] NAssistant
BOPE, IR IR At R M N B U, CAN B XA BN 4, RUEESHUR TS
HEANS IR IRAEZE. (R ZHCE U3 T CAN 8 10 SATE B, Fix
FAQ W77 X 4 B i SRl B v UART B HH 250

TOFSense #5

Eligmesy  FHEER) 19942

=D ) v -
R A
EOzea O uskr @ can O 10

#iggitas O ACTDVE ® IHUTRE

MIETEE O sHoRT O MEITUM @) LOWG
Band Start
Band Width
FOv
) > 27 - {RE -0 =
¥ v 27 -~ RE >0

4: CAN ZEifyfa th B e 2

4 1/0 Output|l/O % H

VO fr AR, BEHOA RS H IR (R, PIARAE SR M IR R AR, R EEEE M/
Zp K A 3 EE MR B/ ME TR BE B ik VO D P R ¥ .

AT UART BaUES (JF & NAssistant Byl 4t F 1/0 B0 ROREE) , @it USB #
TTL B (P At B ESZ R F M) % TOFSense R 4177 i Fl NAssistant B4, AL
T ek 88 HE N UEE U, 156 BEE WFR L A Band_Start 5P 38 Bandwidth B 5 R X 1],
/O i A5 A B an B 5,00 B R @ ik v 24 b A i e o = IR P4 e, TX/CAN_L 5 RX/CAN_H
i EANECE, IR HBOR R WE 6 Bk, AR RN, IE S A R E AT EA
SHAHHRMRAT S ¥ VI3 10 Bs, WMEFEEK Band_Start. Bandwidth Z54],
[ AS% FAQ EFHH R RE S E UART AR FHTEE. .

i, Band Start fll Bandwidth #¥% & i 500 CBAAZ: mm) , WMEERME N 0.5 K, FBIHEN
12Ke HIEE(E Y 0.3 KEF, RX AmHF, TX AEHESE, MFEEAE KR 0.8 K, RX N, TX
A, MBEEAET 1 OKES, P REE, RX ONR, TX M. MFEEMN 1 K22 0.8 K, RX N
X, TX N, MEEEFENCT 0.5 KE, Pk, RX NE, TX M.

R A THE—EME, WL Bandwidth 5 N 0. HAMREEFE: S & BN
3.3V, Hif e, RahI e % i 7 B RS TR R S, AN RE B R Eh ) AT LA F 4k 8%
2577 kAT IR B o
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TOFSense 28

Flwmes
=y

EMRE =) 19942
EHE
E; mEesil] O uwir Oc @ Io
E3E Tk
MIEEE O sworT O MEDIM @ LOWG
Band Start ¥ 5000 A
Band $idth  » 5000 A
FOV
& vz o mE v 0 e
E vz o mE v 0 e

K 5. 1O e B &

H:A Band_Start 5 Bandwidth BUE Ju F[0~5000], H.A7:mm.

RX/CAN_H

1

TX/CAN_L

1

5 FOV[#L7 £

A
| «—Bandwidth—»]
o Y
| |
A | |
| |
{, A

Band_Start

6: T HEURERE

W37 $0 2 BURER () 2 A5 HR R S B Y e 8 788 6 1R # B2 o BSEERWIR 3% F S fov.x=27°
fov.,y=27° . fov.x_offset=0° . fov.y offset=0° . WL E X FRIMWHH 25° . Y HHMAA
15° X 7 Ewfe 1° . Y J7iaffs-1° o AT DL SUBOGER X AR N 7 A s .
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Nﬂﬂﬂ/[jgﬂ CascadeRanging|Z% 6 #E

0 5 10 15
7: FOV ML Er~EH
BN FOV AT DA my A HOpe /)N 2% 8] DA B /INIAA (R BRI 14 R, {HL FOV A1) 1 1) 5088 .23 6f
R (1 fp e WU 2 0 B P A S, AR RN, Bz PR R B9/, TOFSense R s(EH . A
T ) N B M FE BE B 5% M FOV 12X R W1l 8, TOFSense P #l TOFSense PS & i i A&
BEATIN & . R P AR AR SE BRI sk B A S A A
5

4.5

4

3.5

3

2.5

2

FR e W ER PR 25 /m

1.5
1

0.5

15 16 17 18 23 24 25 26 27

W srovV”

8: TOFSense izl BE IE 25 537 /1 FOV KR

6 CascadeRanging|Z% B R

W 2 ME RSB VAR ID IR IGER, @i — AN A5 B 1 R A] 5 ) i A A S 4 10 U
B8 EHREEWE 9 fir, TOFSense PS R —AMEfEH, WL AATH .

%m”a

B 9: I HE i
FELMPETR, &4 UART &ifl. CAN ). CAN E3himH =R,
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Nﬂﬂﬂ/[][]ﬂ Protocol Unpack]| ¥p i3 fi# 4T

7 Protocol Unpack|Bh U@ HT

7.1 Introduction|f}43

A B PP BUEHT 7R 3T NLink B, B AT BAZEE T 8 - C 1 5 JF A I NlinkUnpack 7%
BT ACRS,  BESE A R F P F R R
R4 TOFSense Z 417 it Ba 1 00, AT el BB W 8RR B 2 8, JRATRABIE
FORTE R I PR SOMUE S, DR A N B TR B (A A AR SE R LT R, R
PAB PRI A
FEE), X5 T int24 KA, WATHEES K in32 B8, N TREFSAE, RHARGE
BRUA 256 J7 . Blanxd AL B, FRATRH int24 7R, 9 1000, fEHTARGAF
uint8_t byte[] = {0xe6,0x0e,0x00} ;/fXFE A HIFE: 3.814
//uint8_t byte[] = {Oxec,0xfb,0xff} /A REHIFE: -1.044
int32_t temp = (int32_t)(byte[0] << 8 | byte[1] << 16 | byte[2] << 24) / 256;
float result = temp/1000.0f;
IR P SO 36 32 D Bl ORI e, s 4R -
uint8_t verifyCheckSum(uint8_t *data, int32_t length){
uint8_t sum = 0;
for(int32_t i=0;i<length-1;++i){
sum += datal[i];
}

return sum == data[length-1];

7.2 Example|75~4
AR SO R DL SR I BR8N 5%

7.2.1 NLink_TOFSense_Frame(

BHERIF: K BiEEs: AL, BLE UART L% H BN, NLink TOFSense Frame0 1
W, FEESBIEMNTR LIS% FAQ.
JREEHHRE: 57 00 ff 00 9¢ 800 00 ad 08 00 00 03 00 ff 3a
#* 1: NLink _TOFSense Frame0 fi#4f1#%

reserved uint8 1 b

id uint8 1 00 0
System_time uint32 4 9e 800 00 36766ms
dis*1000 uint24 3 ad 08 00 2.221m

dis_status uint8 1 00 0

signal strength uint16 2 03 00 3

reserved uint8 1 .. b

Copyright © Nooploop LTd 2022. All Rights Reserved. 10



NDDH/D’[J[J Protocol Unpack]| #H i3 fi# 4

7.2.2 NLink TOFSense Read Frame(
BHERIE: Bz BAML, BLEH UART Bl s, id b0, did EAHLAIE T3
ol Se B Al . QN RE AR F A ID AR, BEEK id RURRER AT Rk Rl AT .

JE4E%#E: 57 10 FF FF 00 FF FF 63
3 2: NLink TOFSense Read Frame0 f##T#

reserved uint16
id uint8 00
reserved uintl 6

7.2.3 NLink TOFSense CAN_Frame(

BHERIR: HILEE N CAN T3, id N1, e CAN B4,
JREs%HE:  StdID:0x201 + Data: AD 08 00 00 03 00 FF FF
% 3: NLink TOFSense CAN_Frame0 fi#tffr %

dis*1000 ad 08 00

dis_status 00
Data Field

signal_strength

reserved

Dominant level

Dominant or recessive level

Recessive level

7.2.4 NLink TOFSense CAN_Read_Frame(
BHERIR: BIRECE Y CAN Bl A, id 1, 1% CAN Bl BlEE ids

Copyright © Nooploop LTd 2022. All Rights Reserved. 11



N oo FAQ W, 1 i

N2
JRE5%HE: StdID:0x402 + Data: FF FF FF 01 FF FF FF FF
#* 4: NLink TOFSense CAN_Read Frame0 f##HT £

reserved uint24

Data Field i uint8

reserved uint32

Dominant level

Dominant or recessive level

Recessive level

8 FAQ|® JLIAl &t

Q1. F4h GEJe) FATHWLAG?
BEHLSZ FAROEREM . — ORI ER, SZRMGEOR, RIUOVINBEE#AAE . HEREARZE
WA R HGTHEOL T (ARG — M fE 1T B B A 37 s A A

Q2. ZNMRREBHTM?
BA Y. A2 YR TAER, B B2 [ 2046458 a2 [F] — M &, A

SR S bR I

Q3. N4 TOFSense BB BIEH L ?

FABEHI 2 A% IS R R, WA BEERE e BT R AL B (B, LT
R IR, LA A 5 RSSO P 5 2 5 F0E) |« PR RS E T IR
YT CAN Fr i, 1A S g2 M A &bl (—kAh 120Q) o XT VO f e, 1§
22 1/0 AR FETNH.

Q4. BRI TFEERMA?

U SRANAY BRI B B B SN T, 223 5 S FOV LN A IR . SR EhERYS
Mol =, MO G FOV A Y B T I S RO S, R 223 R Rt i il mT DA% RS
RREHFHURY 1) L 3EAT 22

Copyright © Nooploop LTd 2022. All Rights Reserved. 12
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Q5. ME¥L UART 5 CAN I VO RE—MEOG?
FEER ) UART #2105 CAN 422 112 F R R (M EE4E 11, A et AR () 10 308 TR 20 i oxt 7 26 /3 B
A, JEREES TS N SRR .

Q6. ¥#:3) CAN 5 10 RS, F4 NAssistant FARFA T AL ? W 2E A B A = E)
BEAT Y #e?

H Al NAssistant 2 R SCRFR A UART AR 8. 78 UART &0, it BT
B 3 N 5 B T T AR B B O CAN B 10 38R, 7 CAN 2R 10 3@ R, Fig(E
TR SRR B, AR R KT R RO TN R AR A T DA R i WA T 4%, M T BB i 3 N B
UART #5230, Fi@E B HLEN 3 B T %R UART EABASHEIT,

Q7. BHHI R BRIEIER . BuZBER TR HEEE?
PPN B 243 8 FOV W2 AL BAE, I i N AL PR AR AL G 1) 5 L B K 10 B 88 I F o
o

Q8. MREBFHHAZFER?
PP e AR, I AR R A E R A .

Q9. AR BE AR BE B B AR DL 68 B AR A R 8 ey v 1 2
TOFSense:
PR N E AR, PR 2 E-0.01, 7Nk OXFFFFF6.
E BRI N RN, PR 1~2m BENLBRAS . DRI 22505 50 5 B SRR A AT R

FER PR TR AR, BdEftt 1~2m FENLBEAE . BEI AT 225 (5 5 0 5 B0 BRIRES AT H

TOFSense P/TOFSense PS:
BT, WPEE RN, HURE SR AN, I E s R RRES W s e, —
e AR 0 AR nT H -

Q10.CAN B X FEHABBIER M ARE?

T RIE CAN W% 2 A28 IE#f . Ho/k TOFSense 413 AN 120R DUHEC HERH, 75 (RE 7
WV v FEL P DL IC, 5 J AGr DU A 3K ) 28 1 A% 302 15 /& NLink_ TOFSense CAN_Read Frame0
P, R AE AR HEDT ID IE# .

Q1. A BT EH A UART B BHERRH A ERH?
DIReF s AE e 2 ATk MR, ToikiE N UART B 238 Lk I 57E
ZHIE R, T8N Z G T .

QL2 ERFAK S NEF R TSR A? W8, BRI ELREFX MR THEOEA?

BREHLE I 02 GH1.25 (o 7T LLE AT SE GH1.25 e H ot 1 A A6 2, B0 BY ™ i
BYHT ) GH1.25-GH1.25 %4k, FATIR SIS 1. 27, gtk B5 i rag S5
JEF M

Q13. 203 ad 08 00 /T AR & HEEE(E?

Copyright © Nooploop LTd 2022. All Rights Reserved. 13
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ST PR B A N R AR 1, T ELm SIS I T — i A2, 2545k ad 08 00 ZekE
% 16 B EHE 0x0008ad # &% 10 B4 2221, FREL 1000 A 2.221 K.

Q.M R EATTHEK?

TRE 56 R h 2 B T AT A AR 7 AR I R B (R 1 i, LR 4 55 .01 00 ef 03 FRAR 56 R A
0x55+0x01+0x00+0xef+0x03=0x0148, AKIIAH 2 48, AT LLIX— i) 7 B HHE /& 55 01 00 ef 03
48,

Q15.ROS B AfFHEERmEHIMRERE R B LR ELH?
F P8 H ROS IXBIALHT, 77 50 2R 3h 2 P () README.MD SCAY, 2 8 SCRS 1) 25 TR A
FERTRMAH, AT ASE T M (ROS IKE) N H B SCHAE) K47 .

9 Reference|S%
[1] TOFSense %4 /it

10 Abbreviation and Acronyms|fi] 5 5 & FZEF 45 0%

® 5. W55 E TR

Abbreviation Full Title DS
TOF Time of Flight AT ]
FOV Field of View W7
HW Half Wave S 23

VCSEL Vertical Cavity Surface Emitting Laser B T R 5

11 Update Log|®E# H &

* 6: LHHE

Version Firmware Version Data Description

1.0 1.0.0 20190817 | 1. RAGHIRFM

—_

K@i UART %t FOV B fI7
RN FOV 3 B i

M FAQ

IBEFH PR

1.1 1.0.4 20190923

Rl

1. Xt FOV ¥ & 1
2. BECEFEMP R

12 1.0.6 20191213

—_

4N 170 B e
" J& FAQ
1B 25 T M A R

2.0 2.0.0 20200730

woN

—_

1711 TOFSense P. TOFSense PS Hifiit
" J& FAQ
PEACTF AR

2.1 2.0.0 20210623

woN

22 203 20220211 | 1. AT

23 204 20220924 | 1. EIVGEAHE LA
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Further Information|# £ {5 &.

24 | 204 | 20221205 | 1 fRAbE A

A9y

12 Further Information| € L 5

AaE: WINTIEA RS A BRA A

Hohb: URIINTEG L X B AT R Tl 4 OB LK 1 SRR A2-207
HRFA - marketing@nooploop.com

EWJ : www.nooploop.com
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