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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, 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 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 #HL[#) TOFSense i A< 35 £3  FEIZ 0 X O ™= i 103E 24 I WL GIE, (R
R 08 ML 123 X R HAS 77 AT IAUE . H P TR R AL 5 TOFSense [ A 77 i 06 ZRAE 1 8 55 X
PR S B S 7 T, B AR AR 45 R DO T i A G A Tk, JF L P
A 5 A7 TR OC BB (Aot
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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 =5 3%y HiRE a0 7T 75 26 BEEeR (4, %4850 F TOFSense Bibk Ll 10Hz. TOFSense
P/TOFSense PS #HL LA 30Hz (14514 3= 3l th &5 02, 4 4% 385 NLink TOFSense_Frame0
P

JEid USB # TTL MiHudH TOFSense %417 i $1] NAssistant #fF, R BTN JF il 08 HEA
VE TUA, UART s B E i 1.

TOFSense 25

igmessy  FMATEIGs) 19942
B o 5

E 921600 =
e {m ] ® uwer Ocw O

HiEHILT, @ AITVE O IHQUIRE

MIeTEE (O soRT (O MEDIIM (@) LoWG
Band Start
Band Width
FOV
X > 7 -~ {RmEH v 0
b v 27~ RE -0

1: UART == 34 UL & K

2.2 Query Output|Z#H%iH

UART 25 v % A58 20 n] 7E BB 5 0 DCIN sl Y, 12058 X0 e ot 42 1) 48 1) B B8 2B S B R ik A,
FGMER D AR 4, ABLHED AT RS R . BT B 0E P NLink_TOFSense
_Read Frame0, % A% =0EA5 7 NLink TOFSense FrameO0.

J#iT USB # TTL 5% TOFSense Z 517 i 5 NAssistant FFF, 51 5 52k 08 kA
WHE UM, UART &% Uit & il 2.

Copyright © Nooploop LTd 2021. 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 #% Bt DL 30Hz ) 41 & F 3 i W & (5 8, f o4& X 3% 6 ¥ &
NLink TOFSense CAN_FrameO.

T USB # TTL #H4% % TOFSense Z 517 i 5 NAssistant FPF, 51 5 552k 08 kA
WEIMH, CAN EafmHEAMLEWE 3. (WRZACEV#3 7 CAN 8 10 ATk B #
WA, FHEME FAQ A7 :\i%(E %5 L i e lic B o UART M ik 350

TOFSense 28

Elizmesy  FHRTEIW 19942

EfErg#  m v 0 .
HE -
e bl O uwer @ cww O Io

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 (R E M
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1AV /s/5//5/5]k} 1/O Output|l/O it

3.2 Query Output| &% H

CAN 75 % H A5 2 T 70 B e 5 2 BR824 1 4% 1 390 B A A A B 3%
B ID B A, BHRD A I RS R . A ks OB
NLink TOFSense CAN Read Frame0, % H ik A& Hri NLink TOFSense CAN_Frame0.

T USB # TTL #H4% % TOFSense Z 517 i 5 NAssistant FFF, 51 5 5tk 08 kA
WHEIUM, CAN AR EWE 4. (WRZACEYHE] | CAN 510 B0k B
WA, FHHR FAQ M7 %L Hek b HisE e B 8 UART B ik 250

TOFSense #5 e O

Eligmesy  FHEER) 19942

Eisas#h b v 0 )
R s
Oz O uir @cw 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 B

4 1/0 Output|l/O % H

/O MR, 3 S6 i B AL A Band_Start 5 ¥ 5% & Bandwidth i E WX ], 10
AR E W 5 BE SR I I i PR LR A o R FSP i, TX/CAN L 5 RX/CAN H i
AN, WAREEBOREERIE 6 Fias. %R AN A 22k,

TOFSense 28

Cligmesy  FHATEG: 194z
Esrest  w
EHE
FOza Ouwr Ocow @ 10
#riEHI I,
b kiehl eS| O swrr O MEDIIM (@) LOKG
Band Start ¥ 5000 A
Band Width v 5000 A
FOV
b v 27 a RE 0 a
¥ v 27 a RE 0 a

5: /O fi i e 7
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Nl FOV[¥i47 i

H:A Band_Start 5 Bandwidth BUE JE F[0~5000], H.47:mm.

A
RX/CAN H
- | «—Bandwidth—»|
1
o Y
0 >
| |
A | |
TX/CAN_L | |
1
{, A
0 >

Band_Start

6: T HEURERE

5 FOV[#L7 £

BRI S HL fov.x=27° . fov.y=27° . fov.x_offset=0° . fov.y offset=0° . if
S E X MM 250 Y M A 15° « X AR 1° LY EmE-1° . "L
WP R X IRAE Y 7 R .

s e

15

w1 W 10
i
DI
s 5
|
[ i
R
I Ml
8 a1 11 AT 0 N
0 5 10 15 x 0 5 10 15 x

7: FOV M E R & A
BUINE) FOV AT LA SO /N2 18] AR /IN R BRI g, B2 FOV 407 A 11 e 38
SRR ) f e W FELPE B P A e, AR BN, Bz D BEER BSER/)N, TOFSense 345 (%
P RS TH S 5 T oz i BE PR 25 54037 /) FOV 158 R W1kl 8, TOFSense P fll TOFSense PS
BEARBEAT I, H P T SEhr i s F 5 & M A

Copyright © Nooploop LTd 2021. All Rights Reserved. 7



Nﬂﬂﬁ/[]ﬁ‘ﬂ CascadeRanging| 2 IE 2E

fp 75 N P 2 S/ m

15 16 17 18 19 23 24 25 26 27

21 2
@&%%Fovﬁ
8: TOFSense fiztill B 5 51137 FOV KR

6 CascadeRanging|Z% B R

B2 AME KIS E NASE ID FE R Bk, @I — Nl O B A] 2R B A% R g G I R
ZH, EErEENE 9 fix, TOFSense PS R —/AMBEHM, %BEETEE.,

|| [ | [ | Controller

B 9: I HE R %
FELMPETR, &4 UART &ifl. CAN ). CAN E3himH =g,

7 Protocol Unpack| P i3 RHT

7.1 Introduction|f}4

AT BT NLink Ppi8,  FINFHR4E 75T C 35 5 HF & 1 NlinkUnpack 7~ {91 fig b
ARHS,  BERS AT R o F P T 3

R4 TOFSense 517 i B 640, TS AT e D i) 5 Bk os s 2 8, JRATR I
FONTE R I PR OMUE R, DS AR I SR A A 0 SR A SE e LT R, R N B
PABB SR AR IR A 2

FEAET, X T int24 288, FRATFE L6840l int32 288, N T REFFFSAZ, RHARE
BRUL 256 J7ake Glanx TAr B8, AR int24 FoR, Ry 1000, MEHTACRS AT

uint8_t byte[] = {0xe6,0x0e,0x00} /AT +-EHIFE: 3.814

//uint8_t byte[] = {Oxec,0xfb,0xff};/A G- K : -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 6 32 D B ORI e, s 4R

uint8_t verifyCheckSum(uint8_t *data, int32_t length){

uint8 tsum=0;

for(int32_t i=0;i<length-1;++i){

Copyright © Nooploop LTd 2021. All Rights Reserved. 8



Nﬂﬂﬂ/[]ﬂﬂ Protocol Unpack| B f# 4T

sum += datal[i];

}

return sum == data[length-1];

}

7.2 Example|~/
AR SRS A DL BRSO SR I EE 9 R 5%

7.2.1 NLink_TOFSense_Frame(

BHERIR: WBHUER: BANL, ECE UART NEShHH A, NLink TOFSense Frame0 1/}
W, FEESBIEMNTR IS% FAQ.
JREEHHR: 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 1 . b

id uint8 1 00 0
System_time uint32 4 9e 8£00 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

7.2.2 NLink TOFSense Read Frame(
BERIE: B BAL, BoE SN UART Bl i, id Jv 0, did EArLAIE R4
A SEIA S AW . N A LAl ID BOREER,  BE B id AR AN T R IE R A] .

JE4E%HE: 57 10 FF FF 00 FF FF 63
% 2: NLink TOFSense Read Frame0 f##7%

reserved uintl6 2 . &
id uint8 1 00 0
reserved uintl6 2 . &

7.2.3 NLink_TOFSense CAN_Frame(

BEERIE: BIRECE N CAN Eahf s, id N1, EH CAN #2lk %
EEBER:  StdID:0x201 + Data: AD 08 00 00 03 00 FF FF

Copyright © Nooploop LTd 2021. All Rights Reserved. 9



Nﬂﬂﬁ/ﬂ[]ﬂ Protocol Unpack]| #H i3 fi# 4

% 3: NLink TOFSense CAN_Frame0 fi#T#

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(
BERIE: HRACE N CAN Bl AR, id N 1, %8 CAN &%, Bilk&id s
AN 2.
JR 554 : StdID:0x402 + Data: FF FF FF 01 FF FF FF FF
#* 4: NLink TOFSense CAN_Read Frame0 fi##T#%

reserved uint24

Data Field i uint8

reserved uint32

Copyright © Nooploop LTd 2021. All Rights Reserved. 10



Noopiloog FAQI# LI

Dominant level

Dominant or recessive level

Recessive level

8 FAQ|H JLa) &%

QL. FSh (BJe) M TrLAHG?
BRPLEE B ARVEREN . — JBOR UL AROEILGE, SZREmOR, ROV ALK . KA
PR SmGTEBL T CAIRBAYE) — M AR PR A 37 57 A 1

Q2. ENMEREBHTIN?
WA TP A2 DERER TAER, MR B2 R Z0AM L se T B[R — AL E, A

S AP

Q3. Aft4 TOFSense & HIBHH 2
AR Z T M IR G R B, WA BRI E B AT AR . . RSN E R
FIER; X CAN i, A RLE TS AL A (—FN 120Q)

Q4. ZEMFEERMTA?
RN TG FOV A AA R . AN REE R S m i, N se FOV A H L I £
SESACL DI, G R 2 v P B B, W] DA SR AR AR ) AT

Q5. #RK UART 5§ CAN £FR—/MEOG?
) UART $:105 CAN £#: 0 A HAH R R EREE 10, £ X AS[R) B30 RS % 5o 7 28 37 B
A, JEREE TS WS AEE .

Q6. VI#ZF CAN B 10 #R )5, FH 4 NAssistant BAIRHIA T ? {0 2EA [ E R E
BEAT VI #e?

H A NAssistant 208 SCHFRT UART BT R 78 UART #&20F, il EAZHL R L
Th Je e N30 T T AR R B O CAN B 10 B, 78 CAN B 10 Bl R, FifgfEd%
FROR SR L, RO T AR NS IR S A T A, B AR S 1 E NGBS UART X,
TS EATALEE N B E TUIIE R UART #UE NS HE AT,

Q7. P KRB R . BizbE e~ FHEER?
PPN B 2453 5 FOV NI 2 41EE BAE, I 1t N SR AL B A S 21 5 LU B R B B8 IR i

Q8. MMRER B FMHREER?
PP e — AR, BN AR R A A R A .

Q9. ARIMEMRR FEEEER UL EERENEE B At ?
TOFSense:
FER PR N E AR, PR B B 2 AE-0.01, 75k OXFFFFF6.
TEHR PRI R AR, BRI 1~2m BENLBEAS . MR AT S5 (5 S0 S B SR AT A

Copyright © Nooploop LTd 2021. All Rights Reserved. 11



Ngﬂﬂ/[]ﬁﬁ Reference| 5%

AEKHE B TR, SR 1-2m BEALBAE . B TT 26 (2 5 3 5 B B AR A 17 1)
.

TOFSense P/TOFSense PS:

BB, WEEEEREN, ks, @ EEEE R RUIRAS I s T e, —
PR BERIRES Y 0 AR EHE T H .

Q10.CAN HHENX FEHABHERH A K E?

I ARIE CAN B4 2 A126)7 16, HK TOFSense 513 1 ANE 120R VCRLHPH, 75 (RiE 2
W% v FELPHLULIE , e i o i A3 1) A it % X2 75996 /2 NLink_TOFSense_ CAN_Read_Frame0
PG Rl AR AE DT ID IR

QI1.IRFIREBTIEH A UART BBEREH 4 FE?
Uifedba e e 2 B &, TouEidE N UART BRI 238 )Lk S s Fy
%N, STRINZ GIATT .

Q2P AR DBEm TSR A? KB, BAN EEERX M TFHREDEAL?

BRHEHI 2 GH1.25 I §. FTULEATIESE GHI.25 Fe oAt 1 (R 22k, B BT ™ bt
BYi 0 GH1.25-GH1.25 4%k, EATIE M 1. L5, ftfs. B R TEES 5
JEF M

Q13. UK F B ad 08 00 WA ARE HBEEAE ?
Pt b B N R ARG ), T EL RS IR T —E A %, 285K ad 08 00 SEikE
R 16 31 EHE 0x0008ad #5510 #3414 2221, FREL 1000 4 2.221 K.

9 Reference|S%
[1] TOFSense it F /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 BT R 5

11 Update Log|EH HE

*6: LHHE

Version Firmware Version Data Description

1.0 1.0.0 20190817 | 1. RAGHIRFM

1. $hndit UART % FOV %8 (1R
2. BN FOV & E

1.1 1.0.4 20190923

Copyright © Nooploop LTd 2021. All Rights Reserved. 12




NDHﬂ/[]D’L Further Information| 5 £ {5 &

3. HINFAQ
4. BEFMFRER

1. Xt FOV ¥ & i
2. BECFEM R R R

1.2 1.0.6 20191213

1. 30 vo s
2.0 2.0.0 20200730 | 2.  ¥J& FAQ
3. EECFEM AR

1. #¥J1 TOFSense P. TOFSense PS i
2.1 2.0.0 20210623 | 2.  ¥J& FAQ
3. RAEFHR

12 Further Information|E £ {5 &2

AF: WINTES R A R A A

Hohb: URIINTEEG L X B AT R Tl 4 R B % 1 S KR A2-207
HRFE - marketing@nooploop.com

EV—X‘I : WWW.IIOODIOOD.COI’I]
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