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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
r N

1337

\ Z
LR AR SRR E . BT RPN, mTRE S| A SR R .
2. K¥E GB 7247.1-2012 OGP M 224 - 1S WAL BRI O O

IEN 50.5uW.
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1 Introduction|f48

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<£8%F = Applications| N

BT TOF CYATHFED BobEE AR GRS PN
W5 B =l el
| TOFSense-MM S | 1.5cm~4m | W SR
W5y HE% Tmm BT A
ST PR B 2 YEF AR
TOFSense-M/M S | +1.5cm | e ..
Pt 22
TOFSense-M/M S | 13em@2m |
ARG R L 88, 4%4
XA (FOV) 63°
RHHR 15Hz@8*8+ 60Hz@4*4
Y FF UART. CAN {5
UART. CAN JtH#0
SCRF 2L
T35 E
— S T2 [
3.7~5.2V ftH, By IR
Ti¥EZ) 670mW
940nm WOEFF & IEC 60825-1:2014 5 3 iR
FIE 1 Class1 #3ifE LA GB 7247.1-2012 #1
SEI 1 RBOL™ ibr it

Copyright © Nooploop LTd 2022. All Rights Reserved. 5
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Introduction|/\~ 24

1. 2 Product Interface|f= 0

UART LR FWEEE 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 O RF B fE SN “VGHL” X VCC. GND. CAN_H. CAN L;
Fodr, VCC HPHLIE, GND B H i .
ER: FEAESERRS R, ERRESEE 8 &,

R 2*M3 2R AL
. 7 7
N e >
N 7 ¥4
7 < ™ e
// [/// \\ \\\//
/X KN T
e < S
(‘ (7 N ()
N N/
Nl 114
i
2*UART/CAN | VGHL
GH1.25H VGRT

——

il

GHR-04V-S VGRT

2: TOFSense-M S # 1

1. 3 Technology Overview|E AR SR

TOF & —FhZaxs B i MBAR,  BIAL KA K i P KE 205 e, @WK )E b, 15K
BTSSR SN S ZE B 2, RSB ERE N, DT EREE R . LT

WHIT%E 3D 45T &,
[ AN R W NAEE S UR oall N IR YN i N
ZLAME, SRR OR P A R

AP B S s G

TOF RA TAFM®IE, @M, BomieksEmEiiai. Bt
FANBI AR B KR i
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Typical Specifications|#iL 7! i #%

3: TOF ¥ R 3R =

1. 4 Functional Overview|ZJg8 2 iR

TOFSense-M/TOFSense-M S Z#F 8%8. 4*4 £ X3 s B A far b, X AMIA ATk 63° ,
RZ MG TR, AR EE dis. HEERA dis status. {55 3R/ signal strength 55 & ;

77 50: TOFSense-M/TOFSense-M S 3 HFE AN . At . T ahfih R | 3%
SRR AR, R IE K RTIk 60Hz; £ et BB B A i fE e U e it

#7753\ TOFSense-M/TOFSense-M S SZ#f UART 5 CAN #irth 770, W Rt 77 :03E H
—EP B Hh, UART it SCREs/MEER I E b« B di i DL A RIOES: T i &
W, CAN iy SR MR = shd . 5% DL R 22 MR G B 12 1 1 2 3 e

A .

2 Typical Specifications| 3L 2 AT #%

x 1 A

Parameters Typical Note
FEEL AL TOFSense-M TOFSense-M S *
FRmEE: 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 {554
UART
HoF 3.3V JFRERERIN N 921600,
mEEO -
CAN B ATRINHE A CAN #2105 B REAA
1Mbps.
UART: 84
IR 283 MR o 2 SCRRIBR AN B
CAN: 74
HAIIPETEFE : m 0.015~4.00 BEFET 56 4 TIIIRA .
SR R FEE+1.5cm, HrdEZE<5.0cm BEFET 56 4 TILRIRA .
4 TEC 60825-1:2014 2 3 il 5 1] Class1
Wk nm 940 FRELL K GB 7247.1-2012 HLERT 1 24806
P bR
‘ 45@IE R & 1) . . s )
W (FOV): ° I A0 B S A3 T
63@%
T RSB O AR R B A B SO,
g Vv [3.7,5.2]
LR OO EE A
DikE: mW 670 UART Lz, KEESMPESERT,

Copyright © Nooploop LTd 2022. All Rights Reserved. 7
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HLHLE 5.0V, HR 134mA.

B SE R B MR 3RAT,  SebRAE A

TAEEEE: C [-20,85] A
i A TAE RS .

B 2 * | P65 B

3 Functional Description|ZhEE ik

3.1 ID|ID
ID 2 FH I 4 AR LA R T 8 VA, 7 SR P 000 i 1

3.2 Interface & Baudrate|3 0 5 5FR

TOFSense-M/TOFSense-M S 37 F:lid & A UART 5 CAN BFhEE 5 20,

3.2.1 UART|H O
AT, WERRREREME 2.

#* 2: UART Baudrate %%

UART_Baudrate Note

115200,230400,460800,921600,1000000,1200000,
1500000,2000000,3000000

BRIABRF 28 921600,

3. 2.2 CAN#=H 23 R ™ 4%

CAN i th 0T, BRI ELEmE 3.
# 3: CAN_Baudrate Z¥5|%&

CAN_Baudrate Note

100K. 250K. 500K. 1M LONIN LS8

3.3 Pixel B & K

TOFSense-M /TOFSense-M S 3 ##4ii i 8*8 i3t 64 4K Ho 4%4 SR 16 R SRR
fER,
3.4 Distance Status|FEEDIRESTE 2~

RREER T DU 2 A B BDIRES, P AT 4 SRR BOIRAS AT B A 2, BRI S IR 4.
# 4 BEEREE X

Value Note
0 pllke e
1 (ERETiIESUR IS
2 B B H bR
3 FI AR il (e v
4 FI A5 — S AGI 2 e
5 tilkeereitENR )
6 RIATHGERAE CHF N —KINE)
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7 HAEA T

8 T HARME S IR

9 Kk e (A RgR B T-& 911 B o)

10 EHEE AT, ABFEZ BT RIRI - AAS S B AR

11 W 25 WA —5

12 FUAR B A]

13 R B AMHBER A8 W R AETEIRE B AETERS
255 e oRlEINER N

3.5 Signal Strength|{g 5 52E
TR AR FUE S AR, B RER R E 5

3.6 FOV[#LzfA

FOV 3% 1 K/ E T TOFSense-M R4 AL ST FE [, HEE (4037 72 [ 2 1) JGvE kAT
W, ARG N 45° , XHAZEN 63°
3.7 Indicator Light|$87~4T

FEoR T SRR A HROIRAS, B A BR, M2 AR 1S IN4R—1K, TOFSense-M S %A 57747 o
LED IR&5 & Xk 5.

& 5: Indicator Light ¥ X

Status Note
! o TEHE B B
PO LR CRIFE 0.1S)
A ] 44 56 7
&N LR Calke 1S) K 8 T

3.8 Function Key|Z e %48

HIF 76 CAN B At 15 B 20 U1 e (o] UART 3K SE7E W HUIR S R (R 1%, SRIa 4 ik
H, BB RAT B ISR NS N ARG A T, R 2 3 NI R B UART #5220, wILL
i NAssistant 0018 50 3\ 15 B DU BB E A SO UART A5 R B ASECRD)
# 7] UART #i:0. TOFSense-M S A& 44, TS H 7 FM FAQ J7i% 1Al UART #23.

4 Typical Performance| 3L R I

4.1 Test Condition|[JUiX 2%
# 6: WASHAE
Name Content Note
T TOFSense-M *
RE: °C [10,40] *
i Nooploop 2 55246 K4t (RIID *
i 1) 202112 *

Copyright © Nooploop LTd 2022. All Rights Reserved. 9
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Protocol|#pi
i HREY *
TR UART 3t *
A 4%4 *
FOV: ° 63 *
Bl v 5 *
RFARE : Hz 15 *

FEZBCE N, 9 o Ik e TR, 1A] R — S B SRR

iT NAssistant #E47T #0038 %5 S H,
€N ARZE error:

Y& E] 1min, @

error = measure_value — real_value

HAr: measure value --- & Ff &

real value  ---SCPRPEES
%X*ﬂ?/ﬁﬁ std:
std = J%l -1 - |2
Hrp: N RN
A -t N AR EA R B &
1
H=—
=1

4.2 Result|Z5H

BT R SRR E R AT AL B, TOFSense-M #4244 45 Rl 4 s

45
4

3.5

measure value/m
5 5 &
o @

error/std/m
(-}

\
\

r. o N b ow

2|\

25 3

real value/m

a JURE S5 FH L

& 4: TOFSense-M M4 5
MR PR SEIREE W5, Wik 7 fos.

% 7. TOFSense-M ¥ 54

real value/m

bRz 5 bRifE 22 Hh 25

EX (cm) BTFEE (m) ¥E (cm)

tEZE (em)

1.5 4.0 *15

<5.0

5 Protocol |}

TOFSense-M H #3538 (5 #% A NLink #1%, P#15152% NLink SR - Fli.

Copyright © Nooploop LTd 2022. All Rights Reserved.
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N0 Firmware| [ {

5.1 Composition|#J ik

%k 8 ffizan, Protocol B Frame Header (1i3k) . Function Mark (ZhEET) « Data (E#E) .
Sum Check (f%53641) 4. HH Frame Header. Function Mark JN[E & AN AF I EUE ; Data AL %
HI%E N %, Sum Check A Frame Header. Function Mark. Data #H =R A1 CBIFG I T & 7= 15 A D
Ja AT .

7 8: Protocol ZH

| Frame Header | + | Function Mark | +| Data | + | Sum Check |

5.2 Endian|Z3F

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

5.3 Type|2RE!

SERPI: K [ T s

BRI KA

NLink #ri3 1 E KNG AR KM B, P 2 AN R 3 5 B 76 K
5.4 Description|##i&

% 9: NLink #ri3 A A

Bl it Eii:p%)
) UART it ¥, PIZSELHEY e G PEES . R BRIRAS
NLINK_TOFSENSE M_FRAME( E K L N
(EReEii
NLINK_TOFSENSE_READ FRAMEO EK UART UMY, M EFEYT A ID
NLINK_TOFSENSE_CAN_FRAMEO EK CAN i, WAGIEES. EERE. S5RE
NLINK_TOFSENSE_CAN_READ FRAMEO E CAN I, AREHET A ID

6 Firmware| [/

S RAT A RRA 5 4 35008 VALB.C, BIRA AT 1 [ 1 R A 54 5008 VALB.C BetaD . #i7[
LLid IE NAssistant £ 2 4 547 S8 [ 4T BT, IF ST 2R BT+

7 Software|#K {4

NAssistant s& TOFSense-M RAICE R IR, FEEM v BEWFIK, RELR. ke
R [T

BCEFR: HTIEY SAHKSH, WD, TR, BEERSE,

DIReRIA: TR, W SANSH . BB sk F e

B T 457 w47 2B T2

Copyright © Nooploop LTd 2022. All Rights Reserved. 11
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8 Mechanical Specifications| /L ALk

8.1 Size|R~t

3,58
23,5 5,99

28

el ]

5: TOFSense-M JX~H&, A7: mm

22,6 o7 29
Q
N

- e

5.27 |

35.6

6: TOFSense-M S R~FHE, Hif7: mm

Copyright © Nooploop LTd 2022. All Rights Reserved. 12



Ngﬂﬂ/[jﬁf ] Abbreviation and Acronyms|f# 5 5 & 7 FF 4

8.2 Figure|E H
R 7 B AR SERR R RN, 2R RS % 8.1 79,

m 5
TOFSense M ’

7: TOFSense-M &

8: TOFSense-M S K H

9 Abbreviation and Acronyms|{% 5 5 B F 45 1%

* 10: 55 EFEEE

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

VCSEL Vertical Cavity Surface Emitting Laser B TR

10 Update Log|EE# H &

F 11 HHHE
Version Firmware Version Data Description

1.0 1.0.1 20211112 | 1. RAGRIRR TN

1. N TOFSense-M SELGEHRE
1.1 1.0.1 20220211 o o

2. Ak

Lo @RISR 3
1.2 1.04 20220924

2. Ak A

11 Further Information|E L 5

A RINEPEARBAT PR A A
Huhk: PRI R LD XA R A R el A DR R 1 S KR A2-207

ME48: marketing@nooploop.com

EM: www.nooploop.com
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