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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 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 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 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.

1 Nooploop #2 ] TOFSense #51/4& /& 2% B ARG HISOL = Ve, - 75 R4 48 H
B B IS = i I BT AR B X R 708 I B IE . FH P R I ELF TOFSense 24144 BAs 11 BT
A= S UE L 55 XN B B B PR AT, ER S B AT 45 8 R X WO P AR S A
FOUIAE, IF A P SR 75 AR D RS A G BT AL
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® TOFSense 2%/ 154 IEC 60825-1:2014 45 3 fi M 52 [ Class1 AxifE

%'% 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 &= W44 GB 7247.1-2012 F5E 1 1 288072 S bn vl
‘2 N

126 5

N\ V)

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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TOFSense/TOFSense-UART/TOFSense S & 3& T TOF (K A7
[E)) A RO G I FEAL 3 o MR VS 3em~8m, BEES /) #ER 1mm;
K TEOH A 30Hz; 1 FOV, KM% 27°; KF UART 5
CANfE; SCHFEFSE W BdE: SR 2 AL KA JK I
TOFSense/TOFSense-UART SZHf /O H AN P4 Hi .

® JLT TOF CRATHFIAD) BOGMPER A
o JlEjuH
| TOFSense/UART/S | 3cm~8m |
® JIE/HE%E 1mm
o AINIFERERE
TOFSense/UART/S
0.03~1.0m +1.5cm
1.0~8.0m +3.0cm
o IRifERE
| TOFSense/UART/S | 2.5cm@4.0m |
o iAMIAM (FOV) , 15~27°
® 7 §F UART. CAN. ¥4 % 10 @5
® UART. CAN. /O 3Lf4%0
® SRR Z ML
® I 5EMHIH
o —HTFIRE M
® 3.7-52V@UART/(I/O) , 4.2~52V@CAN
BEr, B RS
®  IhFEZ) 290mW
®  940nm LA IEC 60825-1:2014 55 3 iR

HE H Class1 brifE LL K GB 7247.1-2012 #
TE T 1 WO b bR

R
v
IR YN
Wkl e
T
T ANLE &
e &Rk
o &5k
® 1 4EFHHT
[ }

N GG

ML I &
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1.2 FPEREO

UART LR FWEHE N “VGRT” $ M VCC. GND. RX. TX;

(JER: UART @

{5 XU TX A1 RX RO AE e, RIREHR 119 TX M 2 1 RX, BEHR 1 1 RX Hefbidh 2

B TX) .

CAN #Z OB fE SN “VGHL” X VCC. GND. CAN_H. CAN L;
/O B OMLF BRI SN “VGHL” X VCC. GND. 1/0 H. I/O L.

Hrdr, VCC EIHLJR, GND B H b,
E: TEARERLIRR ST KA, SERRSHES % 8 &,

nEEy

o — /’
e 7N . ,
// [REEAN \\//
N o R
(’ ( /<y A </ 1)
\ A\ "/
‘\\\¥/ \\\ ///
AN I /
- I

R
i

F s sl in i e ot sk sk i S 7-——-

GHR-04V-S VGRT
2: TOFSense S # M
TOFSense S = it SEBRu 267 40 F B 3 Fios

TX EX GND VCC

3: TOFSense S LFrf% N7

i
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1.3 HEARER

TOF & —FhZaxs B i MBAR,  BIAL KA K th i P KL 2050 e, @WK )E &b, 15K
BTSSR SR S ZE B 2, RSB ERRE N, DT EREE R . LT
WHI %5 3D 8540675 %, TOF BA TARMEIE, &R, BOE BRI s A ml. Rl
N TN BRI HLas R AL A S RS MBI R B KB e 10k
ZLAM, SRR R OR P A R

4: TOF JHE R H o/~ = K

1.4 ThEERR

BESC R 2 FOV MR E, TTLUK R Z R =R, nTHHERNEME dis. EERE
dis status. 155 9 signal strength 5515 &.;

frd 772 SRR AR . i R B RS Rk M R R, R
30Hz; £ i BB H s 30 A it fs, P o ) e 40 o

BT CFF UART 5 CAN Hiith 7=, Pidhfan 7 KL — BB 0. K, UART
) HH SRR/ B . AR DL AN RBOERE P AT CAN Hi SRR
B Esh Ml AWM EBUREZAERABEETH ED M. b,
TOFSense/TOFSense-UART SZHF VO #irth, /O #5807 LA BN o

Copyright © Nooploop LTd 2024. All Rights Reserved. 7
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2 BEIHR
£ 1. JAA
Parameters Typical Note
E= TOFSense TOFSense-UART TOFSense S *
PR g 2.7 5.8 *
JF: mm 35.8%13.0%8.3 35.6%13.0¥7.0 | K*3E*m. ARSI SHH 8 #.
B W [FAE N UART #:11, TTL
UART BT 3.3V, BAFRIRUH
921600,
LECE P OAT RIS CAN B2, B
AN ’ AN BRI 1Mbps.
o i PO RN VO BN, F
SHT 33V,
UART: 84
S G I % STRFBI AL
CAN: 74
ARSI FEE ] m 0.03~8.00 HARH T4 4 %S00k .

R +1.5cm @[0.03,1.0]m, FrifEZ<0.3cm

S IR 2R P o . BRI T4 4 S SIR3RAE .
FEHE +3.0em@(1.0,8.0]m, Fr#EZE<S.0cm
4 IEC 60825-1:2014 55 3 &
WK nm 940 K Class1 hr#ELA K GB 7247.1-2012
FLSE [ 1 0= bRt .
} DIPERN 1, SCHERE XY HIA
WA MAFOV): ° 15~27
1% .

e vV

[3.7,5.2]@UART/(1/O),

P 4 LA R R
), PEAREOTEUNMER MR

[4.2,5.2]@CAN
=
UART F3hf i, & HE 25 e A =
EE: mW 290
T, ftErE 5.0V, I 58mA.
. B R S bR IA B I MRS, 5
TAEREE: C [-20,65]

B 5 A AR 3R B0

DIERE %1

1P66

DIERE %1

Copyright © Nooploop LTd 2024. All Rights Reserved. 8
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3 ITheefEid

3.1 ID
ID & H X 70 AR A% TR 1M g (K — AN AS &, AR ZUBGE SR I H R0 2% s

3.2 #0O

TOFSense % #C B )y UART. CAN 1 /O i85 5 G T ST R A L B Hh —Fhak,
PFEE 2, PASERRSCRRRIEAS 7 SO .
3.2.1 UART

FOEETN, BEREEEETE 2.

# 2: UART Baudrate Z2#(%|3 H47:bps

UART_Baudrate Note
115200,230400,460800,921600,1000000,1200000, .
BRINBRS AN 921600,
1500000,2000000,3000000
3.2.2 CAN

CAN H BN, BRr R EVEE g 3.
#* 3: CAN_Baudrate Z55|EK H.07:bps

CAN_Baudrate Note

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

3.3 VO ®HHER

T2 T R i Y A S TR A AR AR B A DX ) AR A B R R R T

3.4 f55RE
B8R MATIR F{E 5 K158 signal_strength, 1ZAH KR IR RIS 5 ks .

3.5 M

FOV 37 A R/ 1B ALY YE BT DUSE 8 X 5 MRz A fovxs Y J71A]
P fovys X Ji A% fov.x offset. Y J7IAW#% fov.y offset. X+ Y J7l#li% & B G
15° ~27°, fWteiEEH-6° ~6°

3.6 IThEeiRsR

76 CAN S At F A )4 8] UART #X. JerE B RS N4 fack, SRJ5 A B
L, ERFRIRAT B ROE AR S RS RA T, AR 2 1 NI R I UART #5830, AT e
i NAssistant R 315 B TG s E LSO UART A5 R BASECRY)
#[7] UART #iz0. TOFSense S A~ #448

Copyright © Nooploop LTd 2024. All Rights Reserved. 9
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3.7 ¥R

PR AT SEP Fh IR A, DO A BR, 18I IR 1S IN4E—¥K, TOFSense S A 18774 . LED
REESE Lk 4.

#* 4: Indicator Light & X

Status Note
. FLHLR B B
O (R 0.19) :
L B BB
PSENHE (ERE 1S TR TAE

3.8 HEEWREHER

R T DU 2 BT EE BDIRAS dis_status, P AT 4E A FE BDIRAS T B AL EE, BEEDIRE S X
wmk 5.
% 5. PEEPRAS X

Value TOFSense/TOFSense-UART/TOFSense S
0 R EA
1 FRHEZE KT 15mm
2 ESHREILT Mcps
3 DREART BMAE
4 AR SR
7 AHALAN LS
9 ST H IR
11 EZ0NER 7N EEY
12 ERE:
14 T 2 T
255 REIE] HAR

4 HEIRI
4.1 PR

* 6: WASHEE

Name Content Note
A TOFSense *
BE: °C [10,40] *
Hh g Nooploop 2 558 HeH GRIID *
I 8] 202107 *
2N ENZEY *
AR UART 3% *
FOV: ° 27 *
BrrH v 5 *

Copyright © Nooploop LTd 2024. All Rights Reserved. 10



W Noopioop

*

| Rk E | 30
FEAZICE T, 9 A s, [RIRR S B BRI B, AR R A 1min, JE

iT NAssistant #E47 #0886 R H, € XRZE error:

error = measure_value — real_value

HH: measure value - & #7 55
real_value M i Y

& SHRHEZE std:

- |t — 2
Std—JTl =1

Hefp: N SRR
A - N ASRFHE A R R AR

4.2 HR
TOFSense K i) i £ 45

9 p
measure value curve / i
i std
\
A M
1 [\
\

Bl 5, B’ 6, B 7R

real value curve

nB ®  measure value
7.2 y
/ \ ||\
I\ [
IR [\
\ Ll
\ | |
/

measure value/m
w & & oo

L= S - )
«\\%
//
\\_

3
24
o=

0 06 1.2 18 24 3 36 42 48 b4 6 66 7.2 78 84 9
real value/m

0 Dlﬁ 1'2 1‘3 2‘4 :I‘ 3'5 4‘2 4‘3 5'4 ’; 5‘5 7,‘2 7'3 Bj‘i 9
real value/m
a Ml E2E 5 HAE M 2k bR ZE S5 bR 2 4R
& 5: Long Distance Mode k45 1

®

66 measure valus curve
real value curve
6r ®  measure value E 1
54 4
/ 0051
48 i
E
5 42 g
g 36 @ 4
L =
5
a2 3t 1 0.025
1)

mi
=N
@ B
|
|

F ]

1

P

36 42 48 54 6 66

o
o

o 06 12 18 24 3
real value/m

DD D.‘ﬁ 1‘2 ‘ITE 2‘4 3 3.‘5 4.‘2 4?8 5?4 t:» 5‘5
real value/m
a JI B 5 B 2L bR 2 5 bRl 22 h 2

6: Medium Distance Mode JliX &%

11
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e e —
| ®  measure value error
1 ‘ e 7/ std
0.9 5
o P
(13; 0.7 \/
; 06 f £
% 05 // Z
g P
03 p;/ T
02 /ix"/
0 1/”n I | I | | |
% 01 02 03 04 05 06 07 08 09 1 0 0.6
real value/m real value/m
a I EE 5 HAE ML bR ZE S5 bRz 2k
7: Short Distance Mode i 4%
R SEg 45 K5, Wk 8 Fius.
# 8: TOFSense 5% 541
W ERARE R EX (cm) BZEEE (m) | #E (em) FEE (em)
Short 3.0 1.00 *+15 <0.3
Medium 3.0 6.50 +3.0 <3.0
Long 3.0 8.00 +3.0 <5.0

A\ \)
5 BHiX
TOFSense/TOFSense-UART/TOFSense S £ #1815 #7208 /E NLink ¥hil, FEHIESHEHIFF
o

5.1 HIRL

% 9 Fi7s, Protocol B Frame Header (isk) . Function Mark (ZhEES) . Data (FdE) .
Sum Check (REGA) Ao
Hrp Frame Header. Function Mark Jy[i] 5& AN 32 () HUE ;. Data A& EHE A%, Sum Check
N Frame Header. Function Mark. Data AHIISRFN CRUFT [ BrE =540 00D f5 BB ART15
# 9: Protocol 2%

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

5.2 TP

NLink i#7§ Little-endian| /N A N, BUERFITERT, M HiEG.

5.3 KHE

REKH: K B ML
AR KB LAIL
NLink i 5E KL 5 3K AL, T SR L SR 7oK

5.4 iR

# 10: NLink P ) ML

il | #m | Hid

Copyright © Nooploop LTd 2024. All Rights Reserved. 12
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UART 4 ¥, PIASELEETS w0k PES . BEBIRAS
NLINK_TOFSENSE FRAME( K N
{550
NLINK_TOFSENSE_READ FRAMEO EK UART UMY, AAESET S ID
NLINK_TOFSENSE_CAN_FRAMEO EK CAN HrHiihil, WAGIEES. EERE. S5RE
NLINK_TOFSENSE_CAN_READ FRAMEO RS CAN BEHUY, AR A ID

6 [

AEABAT W RAS 5 4% 208 VALB.C, Bl AR 1 [ A 5 48 X8 VAB.C BetaD o #fH]
LI IE NAssistant 5 & /& 75 A4 5ol [ F 9 F#EAT B 0E T 9, IR SCrR A 2 1H ot 4.

7T W

NAssistant 2 HACE R, EEERDY: REIFK. REExR. IR, BT
%o

RERR: HTEEY SAHKSE WD, TR, B R5E.

THRENA: FITRHIJFR, ST B BIUAA# . D S m s

BT HIT 207 i AT A 2R E AT 2

8 HLARHA%
8.1 R~

==

L |

8: TOFSense/TOFSense-UART X ~FIE, Hf7: mm

Copyright © Nooploop LTd 2024. All Rights Reserved. 13
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6

——

29.0

22.6 /

C_D
T— 53 ¥

35.6

>
.

13.0

7.0

9: TOFSense S JN~H&, AL mm

9 MES5EFEAHK

Filb o3 A il 1 5 LA K B 7 BEZR S It ) 25 3

® 11 W55 E TR

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

10 BHHZE

£ 12: BHHE
Version Firmware Version Data Description

1.0 1.0.0 20190817 | 1. RATVIRTFM

1. HEH FOV S
1.1 1.04 20190923

2. EEETEERR A

1. BIEFMHIER
12 1.0.6 20191213 )

2. ERECHEHT AR A

1. 3hnvo 4Bt
2.0 2.0.0 20200730 i

2. EPECEHT AR A

1. #¥8M1 TOFSense P. TOFSense PS ik
2.1 2.0.0 20210623 o

2. BIEMHE

1. Vs TOFSense P TOFSense PS A7 & Fllbn v 2 S2 06 #45
22 203 20220211 o -

2. sk

1 EIEAEC 3 A
23 204 20220924 o -

2. fifbE s
2.4 2,04 20221205 | 1. 0 CAN A Ak e HE R 35t

Copyright © Nooploop LTd 2024. All Rights Reserved. 14




W Mogpioop WEREE
2. ROFEEHE, BT EEZ RN
2.5 2.0.4 20230404 | 1. fRALES R
1L fRAkEs Rk
26 2.0.4 20240110 | 2. fZIE TOFSense P A Xk
3. ¥S0 TOFSense PS SZhrih 1285
27 2.0.4 20240401 L WP A
2. RE R
3.0 3.04 20040703 | etk
2. REs R
11 BEZER
A8 RYNTIEARHA R A A
Hahb: PRI TR L DX g AT R P A X R R 1 5 ihig K JE A2-218
MRFE: sales@nooploop.com
‘BM: www.nooploop.com
Copyright © Nooploop LTd 2024. All Rights Reserved. 15
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