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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-M 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-M 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.

i Nooploop #2fE[] TOFSense-M FFil4& & 45 H 73k FIEOE~= O uE ~, P SR iE 4
FH B84 B G2 7= o 1 B 78 DX 2 7508 X B8 DGR . FH P IF R B TOFSense-M 41 7% k2%
() P 77 it 0 P 2 X A O 5 LG 7 i T, ER A AT ART 45 5 5 DO i R R 56
FAETTIAE, IF H A SO 75 A7 5T IR A OC T Aot

Copyright © Nooploop LTd 2024. All Rights Reserved. 3




2
B
&

N Nagoioop 3

UNTRVEEE

® TOFSense-M &5 7= 5454 [EC 60825-1:2014 45 3 fFIE 1 Class1 Fril

%'% 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.

® TOFSense-M ZF7P= 54 GB 7247.1-2012 $5E 1 1 288067 Mbw e
‘2 N

126 5

N\ V)
COTEE EAEME MBI EOR R E . BT S PERE, s Re SR a FE RS R .
2. MK#E GB 7247.1-2012 WO I Z A - B 1R &I ER,
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1 A48

I SRS 32 A 24 U044 F TOFSens-M TOFSens-M S F %t LA K A it 72 o 7 29 (1) o
T, ST RE 5 2225 LUN SO DD B A% -
® TOFSense-M_Datasheet.pdf

2 HEOHH

UART BB AWM 720 E30%H Active Output. £ if)%i i Query Output, PHFH %
J5 AT LAE R 7E NAssistant #0448 28E 7 207 V) e

I USB #% TTL B (2877 At v v [ 225 0 M1 )18 TOFSense £ 4177 i £ NAssistant
Pk, RBIRINE A O N E U, BLE S HUE R A BASEIHIR RS, 5
ANZH B et AshEE, SfE R G0 DI — RS ECRIIASEOR B 5 AN .

2.1 FIhwH

UART =gl A U] 78 Bt H

B B O UART, s f 77 0 B 9 ACTIVE, UART = shf U0 B i 1
Fi, BASHOIEYE R G35 2 330 EhddE.

A N AR DU E R (88 #EAX 15Hz. 4%4 #53 60Hz) EaiE RS, kR
75 NLink TOFSense M_Frame0 /3.

TOFSense-M Setting

ElEead Foaneter Local Time(ms) 0

@W:’ite Farameter In * 0 -
Baudrate 921600 -
Interface @ 1UART ) caN
Output @ ACTIVE () IHQUIRE
Fixel ® &¥a (@R
Tarzet Order ® closest () strongest

1: UART 3l s iU &

2.2 THHH

UART 5 if1) i A 5 8 BB 5 R I A 1

P2 KA E N UART, Hdlifi 7 VB E ) INQUIRE, UART 2 i 5= Uie & an e 2
PR, BASEIEYE R 305 A 2 f 8 Bk

2R T e 4 ) 45 1) ) R A AR R AR A S A L ID AR S, AR ATy it
215 B .. & 1 Wik 8 95 ¥ i NLink TOFSense Read FrameO , % Hi il #% =X & 71§ ¥ %
NLink TOFSense M FrameO.
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CAN ¥ il

TOFSense-M Setting

@Read Pt an e Logal Time(ms) O

@Write Parameter In * 0 -
Baudrate 921600 o
Interface (@ 1ART ) CaH
Ontput () ACTIVE @ INQUIEE
Pixel ® &3 (@t

Target Order

@ closest (O strongest

2: UART 2 it =00 &

3 CAN #H

CAN M E G PIMHE 77 E3h%H Active Output. &A% Query Output, P Fhé H
75 AT LAB I 7E NAssistant 80 A8 2sE 7 27 V) e

IS USB % TTL b (23 A b vl [ 226 508 T1) ¥4 TOFSense % 517 i £ NAssistant
BAE, RIS S O HE AL E I, WE e SR T AT E AS BRI TS,
B2 RTCZ#E] T CAN 5 10 B EAHUIE o1 BRI, 4% 8 FAQ ity )y =0 Bokiiat)

3.1 EZh#H

CAN T3 th A58 20 n] 76 PR L 5 R ITf3E H «

BRI BN CAN, Hdiadi i 77 0% B N ACTIVE, CAN Eshi A Ui E Wi 3 fiw,
BANSHIEHE B A 3G 2 3280 FREEE (S ANSHUE, B E BT LR CAN 230, NAssistant
WG BT TR, 7 EAE A B CAN 23 B A & % s34 i) .

AN L 10HZ 446 32 B i H B A 5 (88 AR 44 B0y Il 2%t 64 WA
16 M, Fpmtfa tH— MR AIEEE R 5 4 A% 0BG 01 NLink. TOFSense_ CAN_Frame0.

TOFSense-M Setting

@Read oY e tay Local Time(ms) O

Ef#rite Paraneter 1IN -0 -
Baudrate 1000000 >
Interface () UsET @ Can
Output @ ACTIVE () INQUIRE
Pixel @ o4 0 4xa

Target Order @ clozest o strongest

3: CAN 3 (R E M

3.2 EiHWH

CAN i th A58 20 n] 78 PR L 5 SRR IS H

BRI & E N CAN, Hdfifin it 77 0% BV INQUIRE, CAN i) X & & 4 fr
N, BANSEEEREH P EEA B EREdE. (BASHUG, BRERH EH)5A CAN
B3, NAssistant 8 B Toi2 8 H, 7528 B0 CAN A% 2 3E 7 D«
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AT 2 1) 5 ) B B A AR R L B AR ID A AR 4, ASERE R A
i 1% & 5 & 45 8 (8*8 Bl 64 i, 4*4 iz 16 W) . 2 ) Wi 2 18 ¥ il
NLink_TOFSense CAN_Read_Frame0, %t MWit% =GZAE P01 NLink. TOFSense _CAN_Frame0.

TOFSense-M Setting

@Read P et Local Time(mz) 0

@Write Parameter In ] -
Baudrate 1000000 >
Interface O UART @ CaH
Output () ACTIVE (@ IWQUIEE
Pixel @ g2 (D) 4wa
Tarzet Order ® closest () stronzest

4: CAN ZEifyfa th B e B

4 A

W 1 ZHARR R B R S BE G RE 6 78 55 1K A B . BEHAIL f SO M I & ) 45°
XFA 65° o WIRKEAIR, TOFSense-M Z (1] FOV [X 38 — NI A 1E 75 T T 7E & 5 5 1R
KPUBHE, 78 IEXE 0 K RNy, o FOV 7ERINF T b 0078 15 7 T30 Bl i i K AT DA it
=MEREES R=L1 *tan45° (L: TOFSense-M ¥ fH B4l A I BE B

5: TOFSense-M &% FOV % o X n = K

5 BES

B SCRE 64 (8%8) 5 16 (4G i, 18R m 55X R WK 6 Fix.
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56 |57(58(59|60|61|62|63
48 (4950 (51 [52(53|54|55
40 (41 (42 (43 |44 (45|46 |47
32|33(34|35|36|37 38|39
24125(26(27|28(29|30|31

(=R " B S B S V. T o N |

[«=30 Wiy e o]
%)
=~
n
o
-~

A\

Bl 6: FOV 5485 md Mo & E

6 ZRECTIEE

W 2 ME RSB VAR ID IR IGER, @i — AN A5 B 1 R A] 0 i A A S i 10 U
BR. BB rEEWE 7 Fin, TOFSense-M S KA — ANl EE:M, JETH EATHEE.

%m -

72 GBI 7
FELMPETR, &4 UART &ifl. CAN ). CAN Ez3himH =R,

7 ENT
7.1 N4

AT BT B2 T NLink PR3 AR 75T C 35 5 IF KK NlinkUnpack 7 il i it
AR5, RENEAT Rk P T R
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R4 TOFSense-M 517 i B 16 4, )< AT e FH B D i) 5 8RR 50 2 80805, JRATR A
TEFRIREF R T8I WSO S, DR AR IR 48 R B AR i A s I S B i s Y, R ) N
R AR SR AR R £ 2

FEE), XF T int24 KA, AT B int32 B8, N TREEFSAE, RHAEBG
BrEL 256 HJ7 . Bl TALEH s, FRATRA int24 R, ey 1000, MEHAIS LT

uint8_t byte[] = {0xe6,0x0e,0x00} /K +-HEHIFE: 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 B ORI B, 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 AL

7.2.1 UART

B OBOAECE . B4 8bit, fF1EAL 1bit, JoAr s, JoumiEml, BRINBARRZ 921600.

UART % 0 N2 00 B R B i 400/112 (8%8/4%4) ANF5 -5tk il B 4l k. BE
B HE 1 DL/ i AR o e @ AE B S B s kg NN SE 1 7R, Protocol B Frame Header

(i) . Function Mark (IJRET) . Data (¥(#E) . Sum Check (KA1 k.
% 1: Protocol 41 %

Frame Header: Mk, [&5EA 0x57,

Function Mark: ZHRET, i tH ¥ U7 8] € 2 0x01, 2 ) B Wtz AL & 4 0x10.

Data: HIHEL, HH Bh i S ID. R GiHI 1A System time. PLK #2208 0~63 T HES1
BB SO N B, AR NI EAE dis. FEEDIRAS dis status. 15 5 58 E signal
strength, ) HRCWTELS BE A B 1) 1D

Sum Check: #H:F1, %M Frame Header | Data f) AT 71 #EA7 SR A5, HUE 8 fif.

B P CMTE IR 2: NLink TOFSense M FrameO fR AT 3%, & B Wik WE 3:
NLink TOFSense Read FrameO fi#fT% .

7.2.2 CAN

CAN 85 SRR RS I LA S ID B S N 2

ZRINBER R 1000000, #2105 ID 4 0x200+ 5 ID, & 3% ID & 5E N 0x402.

Data: F(#E B, % PhiomiE S &1 dis. BEEPRIRAS dis status. {5 5598 signal strength LA
J i A% 2 AL E index, BN A e A AR BRI 1D,

BT CAN #5717 H i, Frll TOFSense-M 571 8*8 (4*4) HiAHHE — I fL5Hi7r 64 (16)
M A2 3 o

B P UMPE WLE 4. NLink TOFSense CAN FrameO fi##T 2, &4 M iUMivE LE 5.

Copyright © Nooploop LTd 2024. All Rights Reserved. 9
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NLink TOFSense CAN Read Frame0 fi##T3&

7.3
AR CRY e DL B R G 0 BE A N 3 5 .

7.3.1 NLink TOFSense M_Frame0

BIERIR: WebibuEs: LU, BLE UART NEsh¥i i, NLink TOFSense M_Frame0
i, BEEEBIRMBEITE US%E FAQ.

JESEBHE: 57 01 ££00 03 a0 00 00 40 €0 81 07 00 9f 00 f0 43 03 00 58 00 0 c8 03 00 55 00 90
€2 00 00 44 00 d0 84 00 00 57 00 18 79 00 00 61 00 8 80 00 00 7a 00 90 65 00 00 8¢ 00 d8 d0 01 00
27 00 8 74 02 00 28 00 00 4 01 00 2¢ 00 £8 a7 00 00 39 00 50 ¢3 00 00 41 00 30 75 00 00 5b 00 70
94 00 00 61 00 00 7d 00 00 9b 00 30 €0 03 00 19 00 c8 79 09 00 1a 00 28 cf 0d 00 3a 00 b0 b3 00 00
2000 30 75 00 00 31 00 60 6d 00 00 40 00 €8 80 00 00 4b 00 dO 84 00 00 71 00 40 3¢ 10 00 1e 00 88
b3 0f 00 24 00 20 b9 03 00 12 00 €8 26 0 00 34 00 0 d2 00 00 2¢ 00 ¢8 af 00 00 30 00 58 98 00 00 3a
00 f8 a7 00 00 47 00 d8 ed 11 09 1c 00 60 84 11 00 1c 00 €0 c8 10 00 21 00 d0 al 10 00 25 00 88 90
00 00 1c 00 €0 ab 00 00 24 00 18 79 00 00 41 00 08 c£ 00 00 41 00 68 47 14 £f 0b 00 c8 b4 14 00 Oc 00
20 d6 13 00 11 00 d8 el 13 00 14 00 dO 84 00 00 1d 00 f0 6¢ 11 00 19 00 a0 8c 00 00 47 00 90 65 00
00 50 00 88 41 22 ff 12 00 e8 6 16 00 07 00 80 31 17 £f 0b 00 70 10 16 00 Oc 00 40 9¢ 00 00 20 00 f8
a7 00 00 32 00 80 bb 00 00 33 00 a0 8¢ 00 00 50 00 90 d6 02 ff 2¢ 00 b0 el 22 ff 0b 00 40 19 01 £ 10
00 d8 d6 00 ff 11 00 28 a0 00 00 25 00 8 80 00 00 2b 00 c8 af 00 00 25 00 90 65 00 00 3¢ 00 ff ff ff ff
ff ff 7d

#* 2: NLink TOFSense M Frame0 fi##13&

reserved uint8 1 .. b
id uint8 1 00 0
system_time uint32 4 03 a0 00 00 40963ms
zone map uint8 1 40 64
data0{dis*1000, {uint24, e0 8107 492mm
dis_status, uint8, 6 00 0
signal strength} uintl16} 9f 00 159
dataindex {dis*1000, {uint24,
dis_status, uint8, 6
signal strength} uint16}
data63 {dis*1000, {uint24, 90 65 00 26mm
dis_status, uintg, 6 00 0
signal strength} uint16} 3¢ 00 60
Reserved o 6 & b

Copyright © Nooploop LTd 2024. All Rights Reserved.
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7.3.2 NLink_TOFSense_Read_Frame(

BAEIIR: WpiboEsE EATHL, BB N UART Bkt id N0, @it EAHL&RI%E T3
Kb S A A .
WFE A HA ID B, BEC id R AR IR, 4 id=3 R, EiTRLS RN
57 10 FF FF 03 FF FF 66.
JR4E%E: 57 10 FF FF 00 FF FF 63
# 3: NLink TOFSense Read Frame0 fi##7#

reserved uint16 2 &
id uint8 1 00 0
reserved uintl6 2 &

7.3.3 NLink TOFSense CAN_Frame(

BEERIE: BIRECE N CAN Eahfr s, id N1, EH CAN #lk %
JRis%HE:  StdID:0x201 + Data: ec 01 00 00 97 00 00 FF
% 4: NLink TOFSense CAN_Frame0 fi#T#

dis ec 01 00

dis_status uint8 8 00 0
Data Field signal strength uint16 16 9f 00 159
index uint 8 00 0

reserved

Dominant level

Dominant or recessive level

Recessive level

Copyright © Nooploop LTd 2024. All Rights Reserved. 11
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7.3.4 NLink TOFSense CAN_ Read_Frame(

BIERIR: HEECE N CAN EilH A, id N1, &8 CAN Bk, A% ids
A2,
JRUEHHE: StdID:0x402 + Data: FF FF FF 01 FF FF FF FF
#* 5: NLink TOFSense CAN_Read Frame0 f##T

reserved uint24

Data Field i uint8

reserved uint32

Dominant level

Dominant or recessive level

Recessive level

8 B W In&
Ql. 4 B M TAHET?
BICRAEZ A AOLIEM . — ROk ROER, SRR, IR A

Q2. ZNMRREBHTM?
2 MRER[FIN AR, RIEAR B2 18] (L0 258 BT B A — ML B, A SR skhy
Do AR BEERAE T[] — /KPR B, L7 50 i o 7 s 00 2 X XT3 8 3

Q3. AttABREAHTEmMM ?

FAMEHRI 225 A IS K B, A BAER U e B AT R AR R Rk (ftH R, &)F
M IER, LARHERAE 5 AR (S X0 W 10 51 @ 5 i)« BRI B R T IR
XFT CAN i, it a RS A % (—8h 120Q) .

Q4. BRI FEERMA?

AR RN BRI B T B SO T, SN R S FOV AN IR . MR B S
Mol =L, MO FOV A Y B T S SR AR B S i, 2R 2w FE B B, T LA R8s
RREHFHURY 1) B EAT 22

Copyright © Nooploop LTd 2024. All Rights Reserved. 12
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Q5. M UART 5 CAN R[F—/MEOng?
FiHL ) UART #1105 CAN 2 1123 FAH B B B 482 11, 46k AN [] F6 388 TRORE 23 48 ok 1oy 28 v B
i,

Q6. YN CAN RS, N4 NAssistant BAFRFIA THER? a2 A [l AR #4711
#e?

H 1 NAssistant #F H SCRFR A UART B0 L, 78 UART &R, dlid EAHLR A
) i N B T PR R B Dy CAN IR 78 CAN JEIAE T, TOFSense-M 7 4%4E
BN R BE Fr, YRR AT I R ER AR D 08 I R i RA T i, RSB g N I B
UART #i5X, HiEa EATALEEN % B % UART A B ASHHIF; TOFSense-M S ] LUl
I R R 6 LR BLR A 8 4 k) o] UART Bt

5420 00 ff 00 ff ff ff ff 00 ff ff 00 10 Oe ff ff ff ff ff ff ff ff £f ff ff ff ff £f f ff 7b

Q7. M R BB . BB BT R TR ?
LU 273 5] FOV 192/ AINBE B (8%8 B2k 64 21, 4%4 BER 16 480, #Fod
51T PO L AL A5 ) 5 LK BB 3 LA S MG e 4 MR R B B

Q8. RN EER W ?
AR, BRI R b 2R A . B BEEDIRAS Y 255, ATLAS R ERIRESHER
HRIEAT HIT -

Q9. CAN X FEANFEERH 4 REEFE?

T S RIE CAN B4 2 A28 5 IE Al . JLIX TOFSense-M & 41 A& 120R VCHECHLPH, 75 %
1S - 1= 11 RPN = G = B -2 . <10 1 1 s VI o N A
NLink TOFSense CAN Read FrameO i, %5 517F = britkmi ID 1EH .

Q10.CAN B LR BR 5 TH B A B8R BB A 47

PERBLI A RIS, BT DU A P — R R AT A B, SR 5 (SR BT SR AS R L TR
/N, R AR S MR AT SRS I R /N T CAN B R TR S AR R, s A 2 500
SR AAEEELG, BRI RT CAYE W U AT

1. $ v it v L e L Th

2: RAHEHERM T, Bl ZERE: 7 MR, ERR RIS 4 Bt Bk
1525/ VCC. GND, % #3545 VCC. GND, =¥ 55 6 51 VCC. GND,
FEVUEREE 751 VCC. GND, #RJ5H 7 MEELF CAN H. CAN L 43 f Bl k3] CAN &
2 b, MR R 2 MR HUR FfRE 1, W SR R TR TT DA B R A 3 AR

Q1 MR IR 5t R SR i 1 TR 28 15 ?

FESEPRE T AR, AR IR (K SRR ARG J5E 7T e 2 52 BRI A ) B 500 . FERIPAEE R, X
TAE SR Mk, MELIRTRESH 2. Kk, B ALREEN, EUUH P ELbR
SR EEAT TR BOING, A T PRIBCSE A 00 I Bl R U B X R AR S AT IME . iU LR AR 5 S
PRy A o AR I, ARYE (S 5 0 B REAT A AR AL AL

Copyright © Nooploop LTd 2024. All Rights Reserved. 13
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Q2. FA BB A UART B BHERRH A ERH?
DIReFea e IR 2 B2k M, ok N UART B0 238 Lk e bl o BiE b
ZHIE R, T8N Z G,

QI3 MBFAH S DEERTHSRMAA? (iZ, BN EEREX MR THREOEAN?

FEEAE FH & GHL.25 B+ AT BLEATIESE GHI.25 # Hohug 1 iO%6 ek, ol & U7 P= i
BT 00 GH1.25-GH1.25 #2428, HATIEBLAMN T &7, HEE. F5REFEESEH
5 F Mt o

Q14. 8K EI K €0 81 07 W] AR B REEES{H ?
ST PR B A N R AR 1, T ELM SIS T T — B A2, 255k €0 81 07 Ze Kk
% 16 B EHE 0x0781e0 # B 10 A 492000, LA 1000 K 492 ZK.

QI5. MR B ATTHEK?

A2 56 R A AT I B 715 AN AR G U AR 9 B0 8, LR 55 01 00 ef 03 A2 56 F it 2
0x55+0x01+0x00+0xef+0x03=0x0148, AKIIAH 2 48, AT LLIX—MWi [ 7 B HHE /& 55 01 00 ef 03
48,

Q16.ROS B AFHEERmEHINREREBRBEEEELH?
F P8 H ROS IXBILHT, 77 50 2R 3h 2 P () README.MD SCAY, 2 8 SRS 1) 25 TR AN
FERTRMAH, BT ASE T M (ROS IKE) N H B SCHAE) RiHEAT7H .

9 5%
[1] TOFSense-M ¥ ¥ -t

10 555740

® 6: 55 ETRYNG

Abbreviation Full Title 2258
TOF Time of Flight AT ]
FOV Field of View W7

11 EFHHZE

* 7. HHHE
Version Firmware Version Data Description
1.0 1.0.1 20211112 | 1. RAGHINCTFM
1.1 1.0.1 20220211 | 1. fRALES IR

1. IIAEAE SR UL
2. ARAGER R

1.2 1.0.4 20220924

13 1.04 20221205 | 1. fRAbEB R

1. BN s ik
2. ¥R FAQ IR /iR

1.4 1.0.6 20230404

2.0 2.0.0 20230808 | 1.  ¥J& FAQ FHkfbiorHiiid

Copyright © Nooploop LTd 2024. All Rights Reserved. 14




N8 Naopiooo T
2. fBE CAN VhURNT dis 28 5% 2 )
Lo gl 4 5 B i
2. 9N FOV L7 H R
2.1 2.02 20240226
3. S R
4. RE R
1. BIERWETE
3.0 202 20240629 | 2. AL FOV RE
3. Ak FAQ #B/rdihiik
3
12 BEZER
Aa]: WINTIEARA R A A
Hohb: PRI RS L X A R e 4 X R 1 5 ihi K E A2-218
MB4H: sales@nooploop.com
EM: www.nooploop.com
Copyright © Nooploop LTd 2024. All Rights Reserved. 15
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