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Nﬂﬂﬁ/[]ﬁ,& Disclaimer| % 57 7 1]

Disclaimer|% 3 = B

Document Information|3CR4{5 &

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 2 RN H CAnAEfrSc ), EXFRRIAH 1, Nooploop
PR R ] R SR E M S G E BRI . DU Rl Oy X AE A B84 & Nooploop 7= i 1)
Nooploop % J* 58 4x H AT A& XU, I 7] 72 X Nooploop A HiAC 38 78 1 28 22 4 5 7 F o 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, has not been certified for use in any
particular geographic region by the appropriate regulatory body governing radio emissions in that
region although it is capable of such certification depending on the region and the manner in which it is
used. 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 % B v A 345 B #1220 X PO 72 i 103 24 M8 LG 1
NUE, (H BB AR HE %t X e FAd 07 AT UGIE . P FF R BB TOFSense 2 41 4% & 25 (1) it
A= S IUE L 55 XN B B B SR 1T, ER S BT AT 45 8 R X WO P AR S 25
U E,  IF A P SRR 75 AR S R AR A G T A
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Nﬂﬂﬁ/[]ﬁf Introduction| /147

1 Introduction|f}48

1.1 Product Overview|= 2R

TOFSense HHEF it

Overview| 212

TOFSense/TOFSense P/TOFSense PS /&4 T TOF (KATHS [A])$;
AR B I EE AL B2 o I PESE I 1.5cm~5m/3cm~8m/3ecm~8m, Fi
SRR Imm; H0IE EHIR 10H2/30H2/30Hz; A FOV, i KM
Wiff 27°; SCFF UART 5 CAN#{E; 305 &l B
YR AL R R EEIFE ;. TOFSense/TOFSense P 37 £ 1/0 H.#b Hi 7
B .

Key Features| <8845 5 Applications|.
® T TOF CRATEFED BOBMFER A ® TCANUER™ . RAGHKI
o JlEju ® LA N BERE
TOFSense 1.5cm~5m o & 5
TOFSense P/PS 3cm~8m ® HIRETF i
® JlE/HEE Imm ® 1 4EFHIRI
® I EERE * ..
TOFSense TOFSense
P/PS
PR +1.0cm +1.5cm
Hh R A +1.0cm +3.0cm
KR +1.5cm +3.0cm
o IRifExE
TOFSense 0.3cm@?2.5m
TOFSense P/PS 2.5cm@4.0m
® WM (FOV) , 15~27°
® ¥ UART. CAN. #7304 1/0 i@f5
® UART. CAN. /O JLH#0
® ST
o 5
o —HFFIE{F
® 3.7-52V i, B REERY
®  IjFE4) 290mW
®  940nm LT A TEC 60825-1:2014 2 3 i
FE K Class1 Frife

Copyright © Nooploop LTd 2022. All Rights Reserved. 4




Nﬂﬂﬁ/[]ﬁ,f Introduction| /147

1. 2 Product Interface|f= 0

UART £ N HERFME SN “VGRT” R VCC. GND. RX. TX; (JFx: UART i#
fEH XTI TX R RX B i%A8 SCERE, BIBEH 1A TX EHe 2 () RX, ARBR 1 [ RX $Efbidh 2
) TX)

CAN #Z OB fE SN “VGHL” X VCC. GND. CAN_H. CAN L;

/O HOMLFMBER SN “VGHL” X VCC. GND. 1/0 H. I/O L.

Hrp, VCC BIHLYE, GND R .

WA FEIARELE RS KA, BhRRHES %5 8 7.

S L s " e
MR H 2*M3ZZHAL
=T T T ST T T T T T T T T T T T T T B =
N 7 >4
N2 ’
sl 7N RN e
i yd [// \\ \\ //
o g — R
/ —eN N P
(( (7 N (7
W\ ) Sy
\(\\~¥,~/ 77777777777777777777 LW ////’
U 1
| -

2*UART/CAN | VGHL
GH1.250 VGRT
1: TOFSense/TOFSense P %1
| & 7 u R 7_“_:{1}____&

m

GHR-04V-S VGRT

2: TOFSense PS #2H

1. 3 Technology Overview|E AR SR

TOF J&—FhZExf PR R, BIMEIERE Kt 2 R L 20418, BYIRE B, 1%
BTSSR SR S ZE B 2, RESEAHR IR, DT EREE R . LT
XHIJT% S 3D 85kt %, TOF BT TARMEIE, EHmR, BuEkh sk mEta. Bt
N TN GBI HLas R JEAINL B 2 5 & . OB AT R B KB ik
ZLAME, SRR R OR P A R

Copyright © Nooploop LTd 2022. All Rights Reserved. 5



Nﬂﬂﬁ/[]ﬁf Typical Specifications| #. 71 K 4%

3: TOF B~ = K

1. 4 Functional Overview|ZJg8 2 iR

TOFSense/TOFSense P/TOFSense PS SZ 4. o K =FiiE Sl &40, SCREL R FOV
JEWCE, FILLWE R 2 Py ok, Wl ER B R dis. PHEPIRES dis status. {5 5 9R)E signal
strength %¢/5 &

#it 77 : TOFSense/TOFSense P/TOFSense PS 374 & . &5kt . = 3hii e Bk
SR AR BB I, RIEHIE 10HZ/30H2/30Hz; 2t BIA Sl 2 &5 s,
5 AR

##:7730: TOFSense/TOFSense P/TOFSense PS, 3 #f UART 5 CAN #i J7at, Wifhdi
T S — B . H, UART $it SCRPEEMEEER a0t . 2% DA & 2 A Gt
BRI AW . CAN fi th SCRe /MR I 3l . 2%t DL 2 MR B2 T 1 32
Bt &l . TOFSense/TOFSense P SCHF /O ittt , /O #Ex R o] LA H FLAMHLSF

2 Typical Specifications| 3L 2 AT #%

x 1 A

Parameters Typical Note
FEEL AL TOFSense | TOFSense P TOFSense PS *
FRMERE: g 2.7 5.8 *
R=F: mm 35.6%13.0%8.1 35.6%13.0%7.0 | K*%E*m. WHHIRTSEE 8 &=
BT RINAE R UART #:H, TTL {554
UART
HSF 3.3V JERERERIN Y 921600,
N PO AT RINHE A CAN #2105 PR EAA
EEEO CAN
1Mbps.
. . B RIEAEN VO #8055 L BT
33V,
UART: 84
RIE 283 MR o 2 SCRRIBR AN B
CAN: 74
SEE:
HHE: 0.03~1.00
0.015~2.16
) ) i - ]
AR BV . m F4E: 0.03~6.50 BEEE T 58 4 TRIGIRE
0.015~3.60
KB
KFE: 0.03~8.00
0.015~5.05

Copyright © Nooploop LTd 2022. All Rights Reserved. 6




Nﬂﬂﬂ/[]ﬁ[f Functional Description| T ¢ ik

JEEE: RS+
1.0cm, #r#EZE | %GEE: 5 £ 1.5cm, FRAEZE<0.3cm
<0.3cm
R RE+
1.0cm, tpEZE | IR K5 £3.0cm, FrEZE<3.0cm
<1.5cm
‘ K. R+ , S
S IR 2R P BRI T 4 TS0 IRAT .
1.5¢m,
i
<0.5cm@[0.02,3
KiE: F5E +3.0cm, tndEZE<5.0cm
Im 5,
it
<5.0cm@(3,5]m
754 IEC 60825-1:2014 55 3 fR N E /Y Class1
WK: nm 940 o
B
) PARLA RN 1°, SCRFRE XL Y AR
WA FOV): °© 15~27
.
P 8 B2 O R R B r SO,
fEEHE: V [3.7,5.2]
AR AT LI TR — M.
UART Lz, KEESMPESERT,
Uike: mW 290
FLFLE 5.0V, HLJA 58mA.
. el R BRI BRI R RS, S PR
TAEREE: C [-20,85] }
FAD (7S pSYi
AT * | P65 7 4pr2ie 2

3 Functional Description|ZgEf#iid

3.1 ID|ID
ID T X 40 R R TR 1 AR, 2SRRI P T A R

3.2 Interface & Baudrate|$: 0 54§

TOFSense &I SC AL E N UART. CAN 1 /O @15 7730 GHior B4 5l B A S #E L —Fhak
PIRmEAE T, ASEBRSE R AR 7 KO
3.2.1 UART|&EO

FEE T, AR EEENE 2.

% 2: UART Baudrate Z¥(¥%

UART_Baudrate Note

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

BRAINE RN 921600,

Copyright © Nooploop LTd 2022. All Rights Reserved. 7



mailto:标准差%3c5mm@[0.01,3]m范围，
mailto:标准差%3c5mm@[0.01,3]m范围，
mailto:标准差%3c5mm@[0.01,3]m范围，
mailto:标准差%3c5mm@[0.01,3]m范围，

Nﬂﬂﬁ/[]ﬁf Functional Description| T ¢ ik

3.2.2 CAN[HH 2% Rim M 4%
CAN T, PAr R BV HWER 3.

#* 3: CAN_Baudrate 3353

CAN_Baudrate Note

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

3.3 1/O Output Mode|l/O % 1=,
IZ AN AT ) A B BN AR AR PRV A X TR i (R H T

3. 4 Distance Status|FEERESHE R
BT DL AT RE BRSPS S IR RIS T B A0 3, BEERIRAS S LWk 4.

% 4 BEBARE S

Value TOFSense TOFSense P/TOFSense PS

0 &P B & BE B AL
1 FR#EZE KT 15mm FrUEZ R T 15mm
2 {555 E KT 1Mcps {5558 Z KT 1Mcps
3 * TP B
4 FE L6 H PR ARALE H 5 PR
5 HW B VCSEL H il HW 2% VCSEL Hi B i
6 * B AT AT
7 sk NN FIALAS DL
8 PIHREEVL i DY LI
9 * ST B
10 * FABNE AR — IR, R R AU
11 * ZAAAREEE
12 * (B 5SS
13 * W E ROL %, 8 SPAD i H]
14 TR B8 TE R 005 8 A

255 * EN oA IEIIER A

3.5 Signal Strength|{5 558 E
FRR TR G 5 5REE, ZE R IR B 5 bk .

3.6 FOVI#LiZ A

FOV #13% /1 i1 K /Nk%E T TOFSense/TOFSense P/TOFSense PS HIALEF i [, ARba] L
o X 7 A A fov.x Y 7 AL A fov.y X 5 MW #% fov.x_offset. Y 5 MIf#% fov.y offset.
X, Y Hlag ik EIEE 15° ~27°, X, Y H MM EEE-6° ~6° .
3.7 Indicator Light|¥8 54T

FERIT I F N SRIRAS, DU ISR, 2 N 1S INFR—IK, TOFSense PS WA E7~4T . LED

Copyright © Nooploop LTd 2022. All Rights Reserved. 8



https://baike.baidu.com/item/%E8%A7%86%E9%87%8E/9649747

NI

Typical Performance| i 1 & B

WEEE Lk 5.

%% 5: Indicator Light & X

Status Note
_ HEHLE B B
O (o6 0.19) :
L B 5B
TR AR CERE 1S TR TAE

3. 8 Function Key|ZhEb 142

F /£ CAN B¢ At 52U D)4 (1] UART #E5U. Jere W ROIRAS N Edast, SR)5 Bt
H, ERFRIARAT B PR (NSRS IS N BR S FA T, R B 2 2 N IR ) UART K, W] LA
i It NAssistant FCF R I BB U EEE R SO UART A5 BB BASECRY]
He[m] UART #2530, TOFSense PS AN5 405 .

4 Typical Performance| BRI

4.1 Test Condition |3l %14

® 6: WIXSHHCE

Name Content Note
T TOFSense TOFSense P *
BE: °C [10,40] [10,40] *
Hh AR Nooploop 2 5 525 EH GARIID | Nooploop 3 = sLda st GRIID | *
I} [ 201908 202107 *
EZN7) FUON R it HNED *
TAERER UART 3k UART 5k *
FOV: ° 27 27 *
HEHEHBE: v 5 5 *
FFARE . He 10 30 *

FEAZBCE T, 9 mUR P D0 s, ()RR BB R AR &, AR &I H) Imin, 38
It NAssistant #4704 % 1 5
JE SR ZE error:
error = measure_value — real value

HAr: measure value --- & Ff &

real value  ---SEPRPEES
%X*ﬂ‘/ﬁ% std:
std = \/%1 =1 - 2
>N EFI : “'%*‘}ﬁ :'{_i/[\ﬁ

> Z

-1 N AR R B LA &

Copyright © Nooploop LTd 2022. All Rights Reserved. 9
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Typical Performance|

SRR

4.2 Result|g R

FET FIR AT s HE 4T AEFE, TOFSense B4 (1 4 45 BN E 4, 5, 6 FT7R o

6 —measure value'curve 0.075 — error
—real value curve [
5 @ measure value 0.05
0.025
B4
E 0 —
g 3 E
E -0.025
:,
-0.05
1 0.075
0 -0.01
1 2 3 4 5 6 0 1 2 3 4 5 6
real value/m real value/m
all&E 5 HAE ML bR ZE S5 bRz 2k
4: Long Distance Mode il i 4%
— measure curve 001
4 —real curve
® measure 0.0075
0.003
£
é 0.0025
E g
z 0
£
-0.0025
-0.005
-0.0075
4 0 1 2 3 4
real value/m real value/m
a U EAE 5 HAE M bR ZE S5 bRz 2k
5: Medium Distance Mode iR 45
0.01
—Mmeasure curve — error
25 —real curve — sid
® Icasure
. » 0.005
E =
E /—/
; 15 . 0
-0.005
05
0 -0.01
0.5 | 1.5 2 25 0 05 1 1.5 2 25
real value/m rcal value/m
a U EAE 5 A Mh £ bR ZE S5 bRz 2k
6: Short Distance Mode iR Ft
RAE LI L R, Wk 7 P,
#* 7: TOFSense K% S
e So BERX (cm) BOZBEE (m) | HE (em) FafEZE (em)
Short 1.5 2.16 +1.0 <0.3
Medium 1.5 3.60 +1.0 <1.5
Copyright © Nooploop LTd 2022. All Rights Reserved. 10



Nﬂﬂﬂ/[jgﬁ Typical Performance| i 7 % 3]
<0.5 @[0.02,3]m
Long 1.5 5.05 *15
<5.0 @(3,5]m
TOFSense P #fli & 45 Ranl&l 7, Bl 8, Kl 9 s,
& ol
8.4 measure value curve
78 B it
7.2
6.6
£ 6
B 54
§ 4.8
g 42
o a6
E 3
24
18
12
0.6
UD Dfﬁ ‘\TZ ‘\‘B 2‘4 .'; 3?6 4‘.2 4.‘6 5'4 L:» B.‘ﬁ 7.‘2 7'3 lel 9 1] DIE ‘\‘2 ‘I‘B 24 ; 3‘5 4‘,2 48 5'4 6 5‘5 7;2 7‘3 B,‘d 9
real value/m real value/m
a A 5 BAE M 2k bR ZE S bR 2 4R
7: Long Distance Mode Jit4%
66F measure valus curve
real value curve
6r @  measure value
r 0.05
48
E
S4z2r
«©
; 36 £
§ i 0.025
7]
E 4
181
12+ /
/ ()
06
D; D.‘ﬁ 1‘2 ‘ITE 2‘4 ::1 3.‘5 4.‘2 4?8 5?4 t:b 5‘5 0 D_‘G 1‘2 1‘8 2?4 ::1 3.‘5 4‘2 4.8 5?4 5' 5.‘5
real value/m real value/m
a. A 5 HAE M 2k bR ZE S bRz 4R
K 8: Medium Distance Mode il i 4% Ff
%1072
s
ak ®  measure value
0.9
= 08
5 071
g
o 06
% 05
£ 0.4
0.3
02
01
K ! ! | ! | | ‘ | | I
o 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1 1] 0.6
real value/m real value/m
a. A 5 HAE M 2k bR ZE S bR 2 4R
9: Short Distance Mode i 45
RGeS R H, Wk 8 Fis.
# 8: TOFSense P /¥ &%\
TFERE BX (em) BIZHEE (m) 5% (cm) afEZE (em)
Short 3.0 1.00 *+15 <0.3
Medium 3.0 6.50 +3.0 <3.0
Copyright © Nooploop LTd 2022. All Rights Reserved. 11



Nﬂﬂﬁ/[]ﬁ‘i Protocol| B

| Long | 3.0 8.00 +3.0 <5.0

5 Protocol |}

TOFSense/TOFSense P/TOFSense PS #4185 #% B NLink 3%, 551555 NLink SCRY
FOH P F o

5.1 Composition|#4Jfk

%k 9 ffizn, Protocol B Frame Header (Mi3k) . Function Mark (ZEE5) « Data (E#E) .
Sum Check (FZEGA1) ZHf.. FA Frame Header. Function Mark JN[E 7 AN A IEE; Data &%
HI%E W%, Sum Check A Frame Header. Function Mark. Data AH 1K AT CEIFTTH BTA 75 46 00)
Ja R RAR T .

% 9: Protocol 41K
| Frame Header | + | Function Mark | + | Data | + | Sum Check |

5.2 Endian|Z%F

NLink #1§ Little-endian|/MNi B RN, BRI 7ERT, ®mFWER.

5.3 Type|2RE!
ERP: K ] 5E 1 H
BRI KA ITML
NLink ¥pMHE KPS KPR, I R AF 5 1 /oK.

5.4 Description|fiid

% 10: NLink B P ML

B C i) Ei:ipa)
} UART it ¥, PIZS GG A a3k, PREES . R BRIRAS
NLINK_TOFSENSE FRAMEO EK N .
(EREE:1d
NLINK_TOFSENSE_READ FRAMEO EK UART UMY, AAESET A ID
NLINK_TOFSENSE_CAN_FRAMEQ EK CAN #ith i, WAGHEIERS . FEEDIRE. F5ME
NLINK_TOFSENSE_CAN_READ FRAMEQ EK CAN UMY, WA A D

6 Firmware| &4

T RAT [ A RRA 54 3508 VALB.C, IR AT R [ 1R A 5 4% 08 VALB.C BetaD . #fAJ
LLiE IE NAssistant £ 2 4 547 58 [ 4T BT, IF ST 2 fE T

7 Software|3f4

NAssistant /& TOFSense/TOFSense P/TOFSense PS FCE I AF, FE/EH N i E AR
REER. DIReSH . FEE T

BeEFK: HTIEY SAHKSH, WD, TR, BEERSE,

DReM A HTRAHITR, WS AN BB FaE. P sk s .

Copyright © Nooploop LTd 2022. All Rights Reserved. 12



NDD[]/[JUL‘I Mechanical Specifications|[HLisHi#%

WIS T4 it T A T4
8 Mechanical Specifications|HLI A%

8.1 Size| R~}

0.20

8.26

& 10: TOFSense/TOFSense P JN <} &, Ff7: mm

Copyright © Nooploop LTd 2022. All Rights Reserved. 13



Ngﬂﬂlljﬁf Mechanical Specifications|HUH LA

C

226 oY 29

¢ :

i ey

13

S/

306

11: TOFSense PS X~ /, Hfi7: mm

8.2 Figure| H
R 7 B AR SERR R RN, 2R RS % 8.1 719,

12: TOFSense/TOFSense P &

13: TOFSense PS &l J

Copyright © Nooploop LTd 2022. All Rights Reserved. 14



Nﬂﬂﬁ/[]ﬁf Abbreviation and Acronyms|f# 5 5 & 7 FF 4

9 Abbreviation and Acronyms|{% 5 5 & F 545 %

® 11 W55 E TR

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

VCSEL Vertical Cavity Surface Emitting Laser BT R 5

10 Update Log|SE# H &

*£12: BEHHE
Version Firmware Version Data Description

1.0 1.0.0 20190817 | 1. KAHINRFH

1. ¥ FOV S5
1.1 1.04 20190923 )

2. IEECECHE AR A

1. BIEFN R
1.2 1.0.6 20191213 )

2. IEPECECHTE AR A

1. 380 Vo % s i
2.0 2.0.0 20200730 )

2. IEPECECHTE AR A

1. 34J1 TOFSense P. TOFSense PS fiik
2.1 2.0.0 20210623 L

2. BIFMHEHEIER

1. ¥NhN TOFSense P. TOFSense PS 4% & AlARHE 22 5256 B4
2.2 2.03 20220211 o o

2. MRAERISEA

11 Further Information|E 21§ 5

AF: WINTES R A R A A

Hohb: CRIINTEG L X B AT R Tl A R B 1 S KR A2-207
HRFA - marketing@nooploop.com

EV—X‘I : www.nooploop.com

Copyright © Nooploop LTd 2022. All Rights Reserved. 15
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