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Nﬂﬂﬁ/[]ﬁ,& Disclaimer| % 57 7 1]

Disclaimer|% 3 = B

Document Information|3CR4{5 &

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 B

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 2 RN H CAnAEfrSc ), EXFRRIAH 1, Nooploop
PR R ] R SR E M S G E BRI . DU Rl Oy X AE A B84 & Nooploop 7= i 1)
Nooploop % J* 58 4x H AT A& XU, I 7] 72 X Nooploop A HiAC 38 78 1 28 22 4 5 7 F o 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, has not been certified for use in any
particular geographic region by the appropriate regulatory body governing radio emissions in that
region although it is capable of such certification depending on the region and the manner in which it is
used. 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 51 % B v A 345 B #1220 X PO 72 i 103 24 M8 LG 1
NUE, (H BB AR HE %t X e FAd 07 AT UGIE . P FF R BB TOFSense 2 41 4% & 25 (1) it
A= S IUE L 55 XN B B B SR 1T, ER S BT AT 45 8 R X WO P AR S 25
U E,  IF A P SRR 75 AR S R AR A G T A
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Nﬂﬂﬁ/[]ﬁﬁ Introduction| /43

1 Introduction|f}48

Iy SCRS = B 4440 {3 ) TOFSense+ TOFSense P. TOFSense PS % 4t LA M fii F i #2 v 5
EVERRHEDL, ERTRET 2275 LU BORH B BE A -
® TOFSense Datasheet.pdf

2 UART Output|H D% H

2.1 Active Output|EZh%iH

UART = 5h % HAR A AT 78 SR e isf i Y, iZ4% 20 N TOFSense #% 5k L 10Hz. TOFSense
P/TOFSense PS #HL LA 30Hz (14514 3= 3l th &5 02, 4 4% 385 NLink TOFSense_Frame0
s

183 USB #% TTL A HL (2R 7 At B H TR 5522 H04 - D %42 TOFSense £ 4177 i 31 NAssistant
BAE, RBRIIE A SS N B TN, UART 2R BEmE 1, REXSHEEE
BB ASEIREES L, SASERTN G T LI — X SEORIAS B B 5N R .

TOFSense 25

igmessy  FMATEIGs) 19942
B o 5

FRE 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 a

1: UART == 340 UL &

2.2 Query Output|Z#H%iH

UART 11 4 Hi AR X T 78 s B b5 G BG4 5 208 2T J k428 1) 45 1) S0 B8 A A B R R i 40,
TZAEYLID MRS, BRI R il = E S . A kg 2B G B NLink_TOFSense
_Read Frame0, % MiA% =085 7 NLink TOFSense Frame0.

i USB #% TTL #5847 A4 L v s 225 250408 T 0 D% 8 TOFSense 2 517 il £ NAssistant
Pk, U R A 88 A B U, UART it B i 2, MERSHEHE
RtTBASEIRRAESE, SASENI G LI — XS ECRIIAS B R B BRI .

Copyright © Nooploop LTd 2022. All Rights Reserved. 4



1AV /s/5//5/5]k} Can Output|CAN #ith

TOFSense 25

Elzmss HHTE (ns) 12042

EiErss  m > 0 -
EiEE -
Oks ® wer Oocan O 1I0

HiEHIL A, O aCTDVE ® IHQUIRE

METaE () sHORT (O MEDTIM @ LOWG
Band Start
Band #idth
Fov
X > 27 ~ {RE v o a
¥ > 27 o~ (RE -0

2: UART #ifif e ac B K
3 Can Output|CAN %y Hi

3.1 Active Output|E 3% H

CAN F g%t B rT 75 B 5 R A, 148530 F TOFSense B3t LL 10Hz. TOFSense
P/TOFSense PS #& ¥t DL 30Hz 9 1 2 F zh fm W & /F B, f B &% X & 15 ¥ W
NLink TOFSense CAN_FrameO.

i3 USB %% TTL B (2% 7 A0 it v i IS 2 2% 0t T M 7445 TOFSense & 5117 & 1] N Assistant
BOPE, RSRIY S A S8 HE AR E UM, CAN Eahib B 3, RESSYUSTEL
T EANSEI R G S E . (R Z AT CETIHE] T CAN 58 10 B TEE H R, %
FAQ 77 Ak 445 -l lid B UART #UH i 240

TOFSense 28

Elizmesy  FHRTEIW 19942

EfErg#  m v .
EHE -
- {mEtill O wrr @ caww O 10

HiEHL T, @ ACTIVE (O IHOUTEE

MIETBE (O sHoRT () MEDIUM (@ LOWG
Band Start
Band Yidth
Fov
b > 27 - {RE 0 a
T v 27 -~ RE -0 -

3: CAN 3l (B E -

Copyright © Nooploop LTd 2022. All Rights Reserved. 5



1AV /s/5//5/5]k} 1/O Output|l/O it

3.2 Query Output| &% H

CAN #iff i A U nT 7E B S5 IR A A, 2B o o 2 o) 8 1m) S 2 W AR U Rk A,
TR ID AW A, BHRI A ol I AR A il A% 2 P
NLink TOFSense CAN Read Frame0, % H ik A& Hri NLink TOFSense CAN_Frame0.

i USB #% TTL A58 ( 4 7 A4 L v s 225 250405 T3 D% 8 TOFSense 2 517 il £ NAssistant
BOPE, IR IR et SR N BB B, CAN B BN 4, WO R SHUR R
HTEANSHI R RS .. (WRZHCAET#:3] 7 CAN 510 BETEEE R, FHIc
FAQ W77 X 4 B i SRl B v UART B HH 250

TOFSense #5

Eligmesy  FHEER) 19942

=D ) v -
R s
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 BT, BHOREES I FEE, PIARAE S0 IR R AR, FURTERE B /D
P R R AL 7 B sl A K B/ IMES TR B 1 B i Lk /O 1 P J B

FEHAE T UART BERT (3 NAssistant A RBIAE T 10 #0FfEL) , it USB #
TTL #EE (2R P At i E S 5035 F ) @82 TOFSense £ 4177 ik 2 NAssistant ZX 14, R 51 %
T 51k 88 HE N UEE U, 5GBS E MR L A Band_Start S5 PR 58 FE Bandwidth B 5 R X 1],
/O i A B an ] 5,00 B E0E o Vi B0 LU B e 4 v I P, TX/CAN_L 5 RX/CAN_H
i EANECE, IR HBOR R WE 6 Bk, AR RN, IE S A R E AT EA
SRR A 4. 1 V1383 V0 A, WRFEF I Band_Start. Bandwidth F3%{,
A[AS% FAQ ETWHHIF R REL H UART AR EFHTEE. -

i, Band Start fll Bandwidth &% & & 500 (Bf7: mm) , WMREBIME N 0.5 K, HEEN
12K HIEE(E R 0.3 Ky, RXONEHSE, TX WEHSFE, MEEEAEKE] 0.8 K, RX NE, TX
AR, MEEEARIE 1 OKAT, PRI, RXOMIE, TX M. WEEMEA 1 KZFE 0.8 Kk, RX N
X, TX N, MEEEFENCT 0.5 KE, Pk, RX NE, TX M.

Copyright © Nooploop LTd 2022. All Rights Reserved. 6
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FOV|M3% f

TOFSense 28

Fesmes
=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 i 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 £

W3 1 2 FARGR R R B R S I B e g

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

Band_Start

6: T HEURERE

B (AL . BRI B3 fov.x=27" <

fov.,y=27° . fov.x offset=0° . fov.y offset=0° . it ¥%E X FFMMHM 25° « Y HIMS M
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 LB rnEH
BN FOV AT DA my A HOpe /N 2% 18] DA S ZNYAA B BRI P R, (U FOV A3 £ 1 25038t 2 06
B HR By dp 20 ) P P B A s, A f ), Szt M BRER BSBR/N, TOFSense X H(EN . H
WIS 50 T RAsill Bh iR B 545 /1 FOV B8 R 8, TOFSense P Al TOFSense PS &I it &
BEAT I . FH P AR SE bl SOg S E s A
5

4.5

4

3.5

3

2.5

I EERE 25 /m

il

)]

15
1
0.5

0

15 16 17 18 23 24 25 26 27

21 2
%%JfﬁjﬁaFOV/%
8: TOFSense fiztill B B 51137 1 FOV KR

6 CascadeRanging|Z% B R

W 2 MRS E VAN E ID IR GER, @i — AN A5 5 1 R A] ) i A A SR 10 B
B8 EHREEWE 9 fir, TOFSense PS R —AMEfEH, WL AATH .

%m”a

9: I P
FELMPETR, &4 UART &ifl. CAN ). CAN E3himH =R,

Copyright © Nooploop LTd 2022. All Rights Reserved. 8



Nﬂﬂﬂ/[][]ﬂ Protocol Unpack]| ¥p i3 fi# 4T

7 Protocol Unpack|Bh U@ HT

7.1 Introduction|f}43

A B BRSO 725 4 2 T NLink Bip3C, [RIN AT RAFE B R 302 - C 1 5 JT & I NlinkUnpack 75
BT ACRS,  BESE A R F P F R R
R4 TOFSense F 417 S Ba 1600, )L AT A BB 8RR 2 88, JATRA BT
FONTE R I PR OMUE R, DS AR I SR A A 0 SR A SE B LT R, R N B
PAB PRI A
FEE), X5 T int24 288, WATH BRI in32 K8, N TREFEFSAE, RHARE
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|75~4i
AR SO R DL SR I BR8N 5%

7.2.1 NLink_TOFSense_Frame(

BHERIR: WBHPUER: EANL, ECE UART MK H A, NLink TOFSense Frame0 1/}
W, FEESBIEMNTR IS% FAQ.
JREEHHRE: 57 00 ff 00 9¢ 8£00 00 ad 08 00 00 03 00 ff 3a
#* 1: NLink_TOFSense Frame0 fif#r 3

reserved uint8 b

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

dis_status uint8 00 0

signal strength uint16 03 00 3

reserved uint8 b

Copyright © Nooploop LTd 2022. All Rights Reserved.




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

7.2.2 NLink TOFSense Read Frame(
BERIE: B EAL, BoE SN UART Bl i, id Jv 0, it EArpLAIE R4
ol Se B A ) . QN R AR F A ID AR, BEEK id RURRER AT Rk Rl AT .

JE4E%HE: 57 10 FF FF 00 FF FF 63
#* 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
JRE5%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(
BRI HRELE N CAN B A, id A 1, &8 CAN &%, A& ids

Copyright © Nooploop LTd 2022. All Rights Reserved. 10



N oo FAQ W, 1 i

N2
JRE&5%HE: StdID:0x402 + Data: FF FF FF 01 FF FF FF FF
#* 4: NLink TOFSense CAN_Read Frame0 f##T £

reserved uint24

Data Field i uint8

reserved uint32

Dominant level

Dominant or recessive level

Recessive level

8 FAQ|H I A&t

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

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

SR S bR I

Q3. N4 TOFSense BB EBIEH 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 FEERMA?

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. 11



JA/2/5/5//s/s]k FAQ|# AL f]

Q5. ME¥L¥ UART 5 CAN il 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 B 10 RS, F4 NAssistant TR FA T AL ? W 2E A B8 i = E)
BEAT VI #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 EAHLEN 3 B T %R UART A BASHE T,

Q7. BHHI R BRIEIER . BuZBER TR R ?
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 e ey 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 FE WA BIER 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 ERFEAK S NEF R TSR A? W8, BRI ELREFX MR THREOEA?

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 /AR E HEEE(E?

Copyright © Nooploop LTd 2022. All Rights Reserved. 12
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Reference| &%

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,

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

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

® 5 W55 E TR

Abbreviation Full Title H3C
TOF Time of Flight AT
FOV Field of View W7
HW Half Wave S 23

VCSEL Vertical Cavity Surface Emitting Laser A BT R 5

11 Update Log|®E# H &

*6: HHHE

Version

Firmware Version

Data

Description

1.0

1.0.0

20190817 | 1.

RAHIE T

1.0.4

—_

20190923

Rl

it UART % FOV # 8 [ 75f
i FOV 5 B i

N FAQ

B FM R

1.0.6

20191213

BN%t FOV % & 15 W
1B 25 T M A R

2.0

2.0.0

—_

20200730

woN

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

2.1

2.0.0

—_

20210623

woN

111 TOFSense P. TOFSense PS ik
P& FAQ
DA TF AR

22

203

20220211 | 1.

PALT A

Copyright © Nooploop LTd 2022. All Rights Reserved.
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Further Information|# £ {5 &.

12 Further Information|E Z{E 2

AaE: RIS IE RS A R A F
Hohb: CRIINTEG 0 X B AT R Tl 4 R B % 1 S KR A2-207
MB4H: marketing@nooploop.com

EWJ : WWW.IIOODIOOD.COH]
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