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

® 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. KA GB 7247.1-2012 OGS B4 - B BBy WAL ER. PR s O O
IEN 50.5uW.
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1 Introduction|f48

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 UART Output|H O H

2.1 Active Output|EZh%iH

UART = gl AR 20 AT 7E BB gt i, 2B 2 B H AR g 4% (8*8 #53X 15Hz, 44
i 60Hz) LM E(E S, frth #0878 NLink TOFSense M_Frame0 P}

ik USB # TTL #k (L7 Ffk sl i | 2 5048 T 1) 4 TOFSense-M 2 71| 7 i ]
NAssistant # 25, 55180 2 88 3E N 5 B TIE . UART Eahi B E mE 1, iE s
G s R B ANSEIZH R R AESE, S ASET) G 0] LI — IR SECRTA SR B B A
JT o

TOFSense-M Setting

ElEead Foaneter Local Timelms) O

@W:’ite Parameter I L] a
Baudrate 921600 -
Interface @ 1UART ) caN
Output @ ACTIVE () IHQUIRE
Fixel ® &¥a (@R
Tarzet Order ® closest () strongest

1: UART =3l s iU &

2.2 Query Output|Z#H%iH

UART 25 % H A X T 76 BB 5 G B At , 2 2T 38 o 1) 88 1) 3 22 A o A R R B 0,
FZBHLID AR 4, RN A i RS R A i 2B 0E B NLink_TOFSense
_Read Frame0, % miA%=0EA5 X NLink. TOFSense M_Frame0.

L USB # TTL BEHe (L Fp At v o 1 2 25 Bdls T W) 3% 8% TOFSense-M & 51| 7 fifs £
NAssistant 5fF, 51 B 5 i 08 b A B U, UART #riffi il g w2, mE s
UG T8 ST S NS B RAF S H, BANSERIN G T DA — RS ECRIA S R B 5 A
jpari

Copyright © Nooploop LTd 2022. All Rights Reserved. 5



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

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 iyt s =Uc B K
3 Can Output|CAN %y Hi

3.1 Active Output|E3)%iH

CAN 2= iy H i AT 7E 2 A 15 R A P, 24850 RSB LA 10Hz 945128 13 ) ) 45
B (88 MR 4%4 B3840 7 A4 64 WURT 16 1, AR — MR SIS D |,
¥ AGEE B NLink TOFSense CAN_Frame0.

1T USB ¥ TTL #d (257 ffit i s[5 S 50 F M) 1% #: TOFSense-M 7 41 7= i 2]
NAssistant #fF, BTG S 08 AN E T, CAN L@ B wE 3, mExS
WG BB S BAS SR GES . RZ A OAMBE T CAN B Lk B BN, &

M FAQ 7730 (M #1448t Ert, M S KX H454) SElcE y UART #HE XS0

TOFSense-M Setting

’é_TO!Read Parameter

@Wri te Parameter

Local Time(ms) O

In

Baudrate 1000000 =
Interface () UsET @ Can
Output @ ACTIVE () INQUIRE
Pixel @ o4 0 4xa

Target Order

-0 -

® closest () strongest

3: CAN 3l (R E -

3.2 Query Output| & #%iH

CAN Zif iyt B T 7F e b5 SRR A, 2 3 e o ) 4 1 07 2 A B B 2%
S ID AR A, BRI R A R R RS R (8*8 1K 64 i, 4%4 A
;16 WD) o B MRS FOEE B i NLink TOFSense CAN_Read Frame0, % H i =B 778 $p i3
NLink TOFSense CAN _ FrameO.

L USB # TTL BEHe (L Fp A4t v o 1 2 28 B dls T W) 3% 8% TOFSense-M % 51 7 fifs £
NAssistant 01, 55BN 5 4ok 08 HEN BB BUH, CAN Zi)ii i AL E A 4, WE%S
e HESTHEANSEIRBGA S, (RS Y#3 7 CAN BEEE R, &
I FAQ 7730 (M ek dacd B, M S RIZEH 1484 JLACE Jv UART B0 B S 40
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TOFSense-M Setting

@Read P et Local Time(mz] O

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

Kl 4: CAN #rifyf i B &

4 FOVMf

W37 2 BRI e B R B BE G BE e 78 55 IO AR . BB A3 M1 S BON B R & DL 1)
45° , Xk 63° .

5 Pixel B & R

BRI RE 64 (8%8)5 16 (4*4)E & M, BERSSLRRAZWE 5 iR,
A

56 (57|55 | B0 60|61 62|63
48 | 49 |E0|E1 | B2 | B3| 54|55
40 (4142 |43 |44 | 45| 46 | 47
3233|3435 36| 57|38 |39
24 (25| 26| 27 |28 | 2930 | 31
1617|1819 |20 | 21} 22| 23
B 2 (10)11|12|13] 14|15
o123 |4(E]6]|T

o1 2 3 4 &5 8 7
64 pizel

Lo e ot B o s o

Y

Y

8] 1 2 3
16 pizxel

5: FOV 5143 rixf Ris & Bl
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6 CascadeRanging|Z% B R

P 2 AL KIS B NN FE ID R B SR, @ — AN E S ORI AT SR B R BT A AL S 28 1) 2R
ER. ERREEWNE 6 Fin, TOFSense-M S R —ANMBER:L, BB BITHE.

|| || || Controller

6: GBI P
FELMPETR, &4 UART &ifl. CAN ). CAN E3himH =g,

7 Protocol Unpack| P i3LRHT

7.1 Introduction|f}4

AT PR~ 2T NLink $,  EINH2 4 75T C 15 FJF & 8 NlinkUnpack 7~ 1l fi# #fr
AHS,  BERSAT R I F P T 3
R4 TOFSense-M ZR 517 i B 16 4, )< AT e FH S0 1) 5 8RR 3 2 80005, JRATR A
TEFRIRIF R T8I PSR S, DAL AR B IR 48 R B AR i A s A I S B i s Y, e ) N
BR LLEM R IR 2
FEE), X5 T int24 KA, AT B in32 B8, N TREFSAE, RHEEG
BrUL 256 Tk Hlanx AL B8, AR int24 FoR, Ry 1000, MEHTAARS AT
uint8_t byte[] = {0xe6,0x0e,0x00} /A E - HIEE: 3.814
/haint8_t byte[] = {Oxec,0xfb,0xff} /K A-HEHIEUE: -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 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 Example|75~4
AT DA AR 20 R N 37 5

7.2.1 NLink_TOFSense_ M_Frame0

BAERIE: KR B, FE UART NESHHH BN, NLink TOFSense M_Frame0
i, BEEBURMTE LS % FAQ.

JEIEHERE: 57 01 ££00 03 a0 00 00 40 €0 81 07 00 9f 00 0 43 03 00 58 00 cO c8 03 00 55 00 90
€2 00 00 44 00 0 84 00 00 57 00 18 79 00 00 61 00 e8 80 00 00 7a 00 90 65 00 00 8¢ 00 d8 dO 01 00
27 00 e8 74 02 00 28 00 00 f4 01 00 2e 00 £8 a7 00 00 39 00 50 ¢3 00 00 41 00 30 75 00 00 5b 00 70
9400 00 61 00 00 7d 00 00 9b 00 30 €0 03 00 19 00 ¢8 79 09 00 1a 00 28 cf 0d 00 3a 00 b0 b3 00 00

Copyright © Nooploop LTd 2022. All Rights Reserved. 8



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

20 00 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 0f 00 34 00 0 d2 00 00 2c 00 c8 af 00 00 30 00 58 98 00 00 3a
00 8 a7 00 00 47 00 d8 ed 11 09 1c 00 60 84 11 00 1c 00 €0 c8 10 00 21 00 dO al 10 00 25 00 88 90
00 00 1c 00 e0 ab 00 00 24 00 18 79 00 00 41 00 08 c£ 00 00 41 00 68 47 14 ff Ob 00 c8 b4 14 00 Oe 00
20d6 1300 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
005000884122 f1200e8f6 160007 00 8031 17 ff0b 00 70 10 16 00 Oc 00 40 9c 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 Ob 00 40 19 01 ff 10
00 d8 d6 00 ff 11 00 28 a0 00 00 25 00 e8 80 00 00 2b 00 c8 af 00 00 25 00 90 65 00 00 3c 00 ff ff ff ff
ff ff 7d

# 1: NLink TOFSense M_FrameO fitHr %

reserved uint8 1 . o
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, uintg, 6 00 0
signal strength} uintl16} 9f 00 159
dataindex {dis*1000, {uint24,
dis_status, uintg, 6
signal strength} uintl16}
data63 {dis*1000, {uint24, 90 65 00 26mm
dis_status, uint8, 6 00 0
signal strength} uint16} 3¢ 00 60
Reserved S 6 & o

7.2.2 NLink TOFSense Read Frame(

BIERIR: K AiHuER: AL, BCE N UART Eif R, id A0, @il ALK IE T3
Bl e BE &) . WA A AR ID B, FEBid AR A FA A IX BT,
JR4E%4%: 57 10 FF FF 00 FF FF 63
% 2: NLink TOFSense Read Frame0 fi##3

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

Copyright © Nooploop LTd 2022. All Rights Reserved. 9
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7.2.3 NLink TOFSense CAN_Frame0

BHERIR: HILEE N CAN T, id N1, ¥ CAN B4,
JREGHHE:  StdID:0x201 + Data: €0 81 07 00 9£ 00 00 FF
% 3: NLink TOFSense CAN_Frame0 fif#T3#

dis*1000

€0 8107

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

7.2.4 NLink_TOFSense_CAN_Read_Frame0
BERyE: HRECE N CAN Al iR, id A1, &R CAN i)k, A% id s
A 2.
JR 544 : StdID:0x402 + Data: FF FF FF 01 FF FF FF FF
#* 4: NLink TOFSense CAN_Read Frame0 f##T £

reserved

Data Field

reserved uint32 32 . &

Copyright © Nooploop LTd 2022. All Rights Reserved. 10
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Dominant level

Dominant or recessive level

Recessive level

8 FAQ|H W[ &
Q1. =45b (3838 &M Tl HE?

TR HARGREIE . — Bk E AROGHERTE, RN, RHUONEERE A A . R AR 22
WA K. BGIEML N (IR PHYG) — MR HEFA A UL B S 46 47 54 H -

Q2. ZNMEREBHTIN?
BA T M2 SRR TAER, RIS B2 [ 2064 58 CalHT 2 ] — M &, A
SRS PRII

Q3. A ABHREA IR ?

FAMEHI 25 A RS R BT, A BRI e FAT R A AR . B (R, )T
SR IER, LAACHEFEA 75 R 2R MR 5 X007 W Y 5 R 5 508D« PR E R I
XFF CAN #irth B, 1R AR 75 & A Ao P (— M 120Q) .

Q4. ZEMFBEERMHA?

A0SR A BEAGHIN B b [ CEL SO TR, N R S FOV AN AR, AR B S
Hulhi = R, N FOV Py HH B T I 44 S5 S DL S i, A SR 22 L S T B, T DA e fs
FEHRH TRUR} ) AT 2%

Q5. B UART 5 CAN RE—AMEOE?
FEEL ) UART #2105 CAN #2108 FIAH A R B 32 10, 45X A [R) A a8 TR 2 48 et 197 28 e B
.

Q6. PI#:E] CAN #R)5, A4 NAssistant A RFIA TS ? WA EA BB R B 3T
#e?

H # NAssistant ZfF A SR 5 UART B0 OB, 78 UART B, @ EAZHLR
FCIN JE 3R N B T T A AR R B D CAN JE B 7E CAN JEIFAE R, TOFSense-M 7 #4fF
TR ST b r, R IR AT PR (A MR A A TN R 5 P JF e, G I A R o N I
UART 3, Filid B % B % UART R B AN ST, TOFSense-M S ] LLi#
T AR 3% J LR BL R I BB 148 4 Sk )3 Bl UART A3 : 54 20 00 £f 00 £f £f £f £f 00 £f ££ 00 10 Oe ff
£f £f £f £ £f £f f £f £f £f £f f £f £f ff 7b

Q7. HIHH R RIEIER . BuzbER it PR ?

Copyright © Nooploop LTd 2022. All Rights Reserved. 11



Ngﬂﬂ/[jﬁf J Reference| 5%

BB BRI 213 5] FOV N2 A ri IR (8*8 M3 64 /> ait, 4%4 B 16 1 rD) , JFH
2 [0 Fi 5 PPt B T SR

Q8. RN EER W ?
AR, BRI RE B 2 A . B BEEDIRAS Y 255, AILASH R ERIRSHER
HRIEAT HIT -

Q9. CAN X FEANIEERH 4 REEHE?

T RIE CAN B4 2 A28 /5 IE Al JLYK TOFSense-M & #1iii A& 120R VCHECHLPH, 7%
WE A O W % oum W OPH DT R, 5 A W R koA W oA N2 m O R
NLink TOFSense CAN Read FrameO i, % 5I7F = britkmi ID 1EH .

Q0. A BT EH A UART BB BHERRH A ERH?
DIRea e IR 2 B2k M, ik N UART B0 238 Lk e debl o BAE b
ZHIE R, T8N Z G T .

QILERFEAK S NEFRTHESREHA? W8, BRI ELREFX MR THREOEA?

BB 2 GHI.25 A% 1. AT LB ATIE K GHI.25 S5 H Ao 1 (AL 2k, BE BY W™ dh
BYate 19 GH1.25-GH1.25 454k, BATR S 7. 27, Uik, F52i FEin 255
JEF M

Q12. 8K FI K €0 81 07 ] AR B REE S {H ?
ST b PR B A N R AR 1, T ELW SIS T T — B A2, 255k €0 81 07 Ze Kk
% 16 B EHE 0x0781e0 # B 10 A 492000, LA 1000 K 492 ZK.

QI3. RIAR B ATHHK?

TR B8 AN HE 2 Wi TH AT AR 0 AR N SR 5 B AR 15 O, ELdn 5501 00 ef 03 FrIAR 50 At /2
0x55+0x01+0x00+0xef+0x03=0x0148, ABFLIG AN 48, BT LLIX —1ni 1) 56 B AR /2 55 01 00 ef 03
48.

Q14.ROS B AFHEERmEHINRERE R B LR ELH?
F P8 H ROS IXBILHT, 77 L5 2R 3h 2 P () README.MD SCAY, 2 8 SRS 1) 25 TR AN
FEEHETOREH, BT ASEE MK (ROS RN H B SCEAEY K T .

9 Reference|S%
[1] TOFSense-M %3k /it

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

® 5 W55 E TR

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

Copyright © Nooploop LTd 2022. All Rights Reserved. 12




NI

Update Log| 58 H &

HW

Half Wave

VCSEL

Vertical Cavity Surface Emitting Laser

e BT A5

11 Update Log|E# HE

* 6: WHHE

Version

Firmware Version

Data

Description

1.0

1.0.1

20211112

L RAGHIGT

1.0.1

20220211

L RAeER Rk

1.04

20220924

L BIMEAR 3B
2. AR IR

1.04

20221205

1o e g

12 Further Information|E £ {5 &2

A RINEPEARBAT R A
Huhk: PRI R LD DX AR A R A DR R 1 S KR A2-207

ME48: marketing@nooploop.com

EM: www.nooploop.com

Copyright © Nooploop LTd 2022. All Rights Reserved.
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