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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 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 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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UNTRVLEE

® 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)
LR AR SRR E . BT RPN, mTRE S| A SR R .
2. f&¥E GB 7247.1-2012 BOLF= M Z 4 - BB 1 &I ER,
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1 Introduction|f}48

1.1 Product Overview|= 2R

TOFSense-M 4 F /it

Overview| 212

TOFSense-M/TOFSense-M S #& % T TOF (" KATH [N F AR £
PO D PR AL RS . MUEEVEFE 1.5em~4m, BEESHER 1mm;
P S BR e 60Hz; SHF 8%8. 4*4 fif%; S UART 5 CAN
WS SRR S AR HEIE: SCR 2 AR RS GBI

Key Features|5<f8%F = Applications| N
® ET TOF CRATHITED MobiiEas AR
o lEVuiRl
n 4
TOFSense-M/M S
B H/LUX 7 B GIR YN YNGR ol
600 1.5cm~4m = *
60K 1.5cm~2m . a
100K 1.5cm~1.2m -
® ESHER lmm ek W B
o JURIFIR & @
+1.5cm@]1.5cm~1m " 1
TOFSense-M/M S m
+1%@1m~4m
2 AEF ARG T HLE =

i

TOFSense-M/M S | lcm @4m

AR R A 88 4%4

XA (FOV) 63°

RHE 15Hz@8*8+ 60Hz@4*4

% EF UART. CAN {3

UART. CAN 0

SRR 2 B

F3h 5 &4

— T2 [

3.7~52V@UART, 4.2~52V@CAN fit i,
B [ 2 OR A

IIFEZ) 670mW

940nm 5 A IEC 60825-1:2014 45 3 iR
FIE 1) Class1 A7#E LL Kz GB 7247.1-2012 #i
SEI 1 2RBOG™ S bk

o SRR
o & 5k
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1. 2 Product Interface|f= 0

UART L NERFWEEE N “VGRT” $ M VCC. GND. RX. TX;

(JFE: UART #

fE U5 ) TX AT RX M i%A8 Xi%EHE, B 1 i) TX 30 2 19 RX, #ide 1 19 RX 428 2

B TX) .

CAN #Z OB fE SN “VGHL” X VCC. GND. CAN_H. CAN L;
Fodr, VCC HPHLIE, GND B H i .
ER: FEAESERRS R, ERRESEE 8 &,

S L B " e
&= L 2*M3Z IR L
N ST T T T T T T T T T T T T B =
N e
= 7N ™ e
// [// \\ N\ //
oy o
1~ < o~
(7 N (7
\_/ /)
W~ A o~~~/
\‘\\‘¥V’,/ 77777777777777777777 LW ////
U |1
. -

——

1

-

GHR-04V-S

VGRT
2: TOFSense-M S # 1

1. 3 Technology Overview|E AR SR

TOF & —FhZaxs B i B, BIAL KA K th i P (KL 205, @R )E b, &K
BTSSR SN S ZE B 2, RSB ERE N, DT EREE R . LT

WHIT%E 3D 45T &,

Q

TOF RA TAFM®IE, @M, BomieksEmEiiai. Bt

N TN GBI HLas R . TRAENL A S R . MBI R B KB e 10k
ZLAME, SRR OR P A R
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1. 4 Functional Overview|ZJg8 2 iR

TOFSense-M/TOFSense-M S 3CHF 88, 4%4 Z X3 i FEHR I, XA AL 63° , i
RRZ R TR, I RS dis. BEBDIRAS dis status. {55 98% signal strength 2545 5 ;

it 77 :0: TOFSense-M/TOFSense-M S S HFF 2 th . Alifarth o 33 b R | 0%
SRRIEMEHIEW, Kk KA 60Hz; 2 i) H RIS R i fs, P o 00 2 250 o

#7753\ TOFSense-M/TOFSense-M S SZ#f UART 5 CAN #irth 770, W Rt 77 :03E H
—EBYEE . Fod, UART iyt SCRFEAMSEER I 30t . A i DL 2 AN 0% I &
W CAN fay SRR MR E 34 . A DL 2 MR I B2 R I 5%
AW H
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2 Typical Specifications| 3L 2 JT#%

x 1 A

Parameters Typical Note
FEEL AL TOFSense-M TOFSense-M S *
FRMERE: g 2.8 5.8 *
R=F: mm 35.6%13.0%8.3 35.6%13.0%7.0 KT, MRS5S 8 =,
BT RINAE R UART #:2H, TTL {5548
UART
HoF 3.3V JERERERIN Y 921600,
WEEO -
CAN B AT RINHE A CAN $2 105 B REAA
1Mbps.
\ UART: 84 2 MR IR 2 SRR AN B R &AL
IR ) X .
CAN: 74 NG IRAEETE LA P FAH FAQ

HAYPNEETE ] m

0.015~4.00@600 LUX
0.015~2.00@60K LUX
0.015~1.20@100K LUX

HARFET 2R 4 JSLHRE . DL EBRIE T
8*8 B TR, 4%4 AN HOLIE T Ir &
TR,

FEE: £1.5em@1.5cm~1m

SR A +1%@1m~4m BEFET 58 4 TILIRA .
PrifEZE<].0cm
4 TEC 60825-1:2014 2 3 il 7 1] Class1
Wk nm 940 FRUELL B2 GB 7247.1-2012 $U5E K 1 2880
T bR .
) 45@H R &Y 15 . L o )
W FAFEOV): °© I H A0 B S AL Y
63@%
[3.7,5.2]@UART, T A B O AR R B A B SO,
MEHEE: V
[4.2,5.2]@CAN LR OO EE M.
UART Lz, KEESMPESERT,
hEE: mW 670
FLFLE 5.0V, HJA 134mA.
‘ B R SEPRIR BRI RS, SehrAd
TAEREE: C [-20,85] IR
i A TAE RS e
B2k * | P66 By grass 2t

3 Functional Description|ZhEE i

3.1 ID| ID

ID & H X 70 AR A% TR M0 g (K — AN AS &, AR ZUBGE SR I F R0 35 s -

3.2 Interface & Baudrate|3 0 5 5FR

TOFSense-M/TOFSense-M S 37 Filid & & UART 5 CAN BFhEE 5 20,

Copyright © Nooploop LTd 2023. All Rights Reserved. 8
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3.2.1 UART|&EO
BB T, SR E R 2.

#* 2: UART Baudrate %%

UART_Baudrate Note

115200,230400,460800,921600,1000000,1200000, i
BRINE RN 921600,
1500000,2000000,3000000

3.2.2 CAN[HH2% Rim M 4%
CAN T, PRr R BV HER 3.

# 3: CAN_ Baudrate ¥ %%

CAN_Baudrate Note

100K. 250K. 500K. 1M BRINE RN 1M,

3.3 PixellBE &

TOFSense-M /TOFSense-M S 3 74t 8*8 i3t 64 4K HE 4%4 SR 16 R SRR

3. 4 Distance Status|FEBDIREIE =~
FEHT] D U AT RE EIRAS, P T 45 A PR BRIRES#EAT R b B, PEEIRES & Lk 4.

% 4 BEBARA S

Value Note

0 HE= e P

1 EReE i SuK(iS

2 BB H AR

3 FI bR 5 Al T

4 H bR — S A 2R

5 DB A A R

6 RPATHGEERAE (EH N — XTI E)
7 I

8 LT H ARG T R

9 Kk A RGEE (AT B T&IFHHR
10 DB HHE AT, (A 2 HT R I b AR I ) H BR
11 MELRA

12 H b R

13 R 2] HAMEEEEA 8, R AR E HAR AL
255 ARKINE] HAR

3.5 Signal Strength|{5 558 E
FR7R TR UG 5 BRAE, ZEBORZR IR B 5 bk .

Copyright © Nooploop LTd 2023. All Rights Reserved. 9
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3.6 FOV|#Lizf

FOV M3 1 R/INRSE | TOFSense-M R FIHIALEF YU, BEH LI M 42 [ 5E 1) Jeik it 4T
SO, BEFIAIA N 457, WA 63° .
3.7 Indicator Light|$8 54T

FRORIT SL P Fh R BRIRAS, PR A BR, M2 A4 1S IN4E—IK, TOFSense-M S ¥ A 57~/ o
LED &5 & LWk 5.

%% 5: Indicator Light 7 X

Status Note
. FLHLR B B
O (R 0.19) :
L B 5B
TR N (EBE 1S) TR TAE

3. 8 Function Key|ZhEb %42

FIF 1€ CAN BLH At I8 5 4 20 D) e [a] UART #3. SE7E W HUIRZS T T, SRR 4tk
L, B RFRRAT PG NSRS S NSRS AA T, BCE b2 i NIRRT B UART #238, ] LA
JHIT NAssistant £ I B B UTH BB S A SOy UART A5 BB ASEORY)
#eln] UART #5550 TOFSense-M S A& %, I ZHH /7 FiMt FAQ 77 V)#nl UART #ix.

4 Typical Performance| BRI

4.1 Test Condition |3l %14

Name Content Note
T TOFSense-M S TOFSense-M S *
. °C [10,40] [10,40]
o Nooploop 2 55246 K4t (RIID Nooploop 2 5 S8 LR & GRIID
I 1) 202308 202308
28274 WY = Sl 77 )
TR UART 3% UART 304
S84 8*8 8*8
FOV: ° 63 63
PR v 5 5
FFHEE : He 15 15

® 6: MASHIE
FEVZECE T, 9 R0 Y oy D0 B e, TA] R — g B BRI, BRCIEE S 1] 1min,
1 NAssistant 47 Hd s 5: tH
JE SLRZE error:
error = measure_value — real_value
. measure value - & F0 55

real_value M i X

Copyright © Nooploop LTd 2023. All Rights Reserved. 10
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& SHREZE std:

std = \/%1 U B 2
Hr: N RS
A -l NASRIEE A R R A 5

4.2 Result|g R

I 64 > w6 T 7] — 1 [0 A0 B 45 REEAAAE, 64 A s AU Hha] 4 A s/ 9 8o B
A, BT RIS O AT AP, TOFSense-M S 4 (i £ 45 & 4 iR

45

error std

BN ow s

measure value/m

error/std/m

o
ol

o

5 : 2 3 . 8 0.015
real value/m real value/m
a. I B 5 FH h 2k bRz S hREE 2k

4: TOFSense-M S 4%
MR PR SLIR &5 R, Wk 7 fros.

#* 7: TOFSense-M S ¥ E S5

BHIX (cm) BITEEE (m) ¥E (ecm) FRfEZE (em) Bt (ux)
+1.5@1.5~100
1.5 4.0 <1.0 600
+1%@100~400

T BRI B E AT AN HE, 7F 100K LUX 585G 2 4 TOFSense-M S 38 1 i 44 45
Bl 5 .

452

0.016
1

0.014

o
3

0.012

0.01

o
&
or/std/m

0.008

measure value/m

0.4 < 0.006
0.004
v 0.002 s s
b ’ 0 02 04 06 08 1 232
0 02 04 06 0.8 1 5]
real value/m real value/m
a JUE(E 5 A 2k bR 2 5 bRl 22 h 2

5: TOFSense-M S =41 100K LUX 45
R SEER 245 RT3, Wk 8 fs
% 8: TOFSense-M S %41 100K LUX K55
EX (cm) BRI (m) 5% (cm) trEZE (ecm) BN (Qux)
1.5 1.2 +15 <1.5 100K

Copyright © Nooploop LTd 2023. All Rights Reserved. 11
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5 Protocol|BHiX
TOFSense-M # F1I %4 8 {5 45 MG NLink P01, VEIE1ES%E M - F M

N

5.1 Composition|#J %

%k 9 Fizn, Protocol B Frame Header (1i3k) . Function Mark (ZhEET) « Data (E#E) .
Sum Check (#%53641) 4. HH Frame Header. Function Mark A& & AN AF I EUE ; Data AL %
HI%#E N %, Sum Check A Frame Header. Function Mark. Data #H =R A1 CBIFG I & 7= 15 A D
Ja R RAR T .

7 9: Protocol ZH
| Frame Header | + | Function Mark | + | Data | + | Sum Check |

5.2 Endian|Z3F

NLink #1§ Little-endian|/Mi B RN, BRI 7ERT, mFHER.

5.3 Type|2RE!

SERPI: KSR E P
AR KRR
NLink P33 i E KPS AR DML, AT 2 AN 5 76 R

5.4 Description|fiid

# 10: NLink B N ML

Bl it Eii:p%)
) UART it ¥, PIZS LGS i R PEES . R BRIRAS
NLINK_TOFSENSE M_FRAME( &K L N
(EReEi
NLINK_TOFSENSE_READ FRAMEO TEK UART UMY, HAEFEYT A ID
NLINK_TOFSENSE_CAN_FRAMEO eSS CAN i, WAGIEES. EERE. S5RE
NLINK_TOFSENSE_CAN_READ FRAMEO E CAN BEHUY, AREFE T A ID

6 Firmware| [/

S RAT B A RRA 5 4 35008 VALB.C, TR AT 1A [ R A 54 5008 VALB.C.BetaD . #i7[
LLid IE NAssistant £ 25 4 547 58 [ 4T BT, IF ST 2R BT+

7 Software|#K {4

NAssistant s& TOFSense-M RAICE MR, FEEH v BEFIK, RELR. ke
R [T

BCEFR: HTIEY SAHKSH, WD, TR, BRRSE.

DREMAH: HTRAHITR, wHdESANTH. EEEIEAAM. P s ks .

B T4 il AT 2B T2

Copyright © Nooploop LTd 2023. All Rights Reserved. 12
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8 Mechanical Specifications| LAk

8.1 Size|R~t

-

43
29 ) 3
H 7T T
’ =]
o I TE ] -
73 |46

[ e T

6: TOFSense-M JX~H&, HA7: mm

L o
226 Q_</ 29

C_ 13- o

0

S27

S
7: TOFSense-M S T, Hf7: mm

Copyright © Nooploop LTd 2023. All Rights Reserved. 13
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8.2 Figure| H
R 7 B AR SERR R RN, 2R RS % 8.1 79,

m 5
TOFSense M y

8: TOFSense-M & H

9: TOFSense-M S K F

9 Abbreviation and Acronyms|{% 5 5 B F 545 1%

® 11 W55 E TR

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

VCSEL Vertical Cavity Surface Emitting Laser BT R 5

10 Update Log|®E# H &

* 12: HHHE
Version Firmware Version Data Description

1.0 1.0.1 20211112 | 1. RATHINFH

1. ¥h1 TOFSense-M SI256 4
1.1 1.0.1 20220211

2. AR R

Lo W HAUEARSC SR
1.2 1.04 20220924

2. AR R

L I CAN B h i R B
1.3 1.04 20221205 )

2. ROTEIEER, #nTE2ZRN
1.4 1.0.6 20230404 | 1. fRALEHIA

1. RS S
2.0 2.0.0 20230808 | 2. fRALES DU

3. EIE SN A

Copyright © Nooploop LTd 2023. All Rights Reserved. 14
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11 Further Information|E Z{E 5

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: sales@nooploop.com

EWJ : WWW.IIOODIOOD.COH]
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