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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 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 F5114& /& 2% B AUIR1F HIBOL = s b an - 75 AR 458 H
B B IS = i I BT AR B X R 0 X B IE . F P R L7 TOFSense 2 41 4% B 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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UNTRVLEE

® 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)

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.

Copyright © Nooploop LTd 2023. All Rights Reserved. 4



V NUU,U/UU,U Introduction| /147

1 Introduction|f}48

1.1 Product Overview|= 2R

TOFSense ZHEF it

Overview| 212

TOFSense/TOFSense P/TOFSense PS J& 2T TOF (¥ AT S [A])H;
AP EI FEAL 2% . MEEYEE 1.5em~5m/3em~8m/3cm~8m, FE 2
Oy HER Imm; HUE ETAR 10HZz/30HZz/30Hz; AT i FOV, A
Wi 27°; CFF UART 5 CAN @15 SCFF 305 201 ¥ H 20
WAL R RN, TOFSense/TOFSense P 37 ¥ /0 HhHi°F
B .

Key Features| <8855 5 Applications|.
® LT TOF CRATHIIAD BORMIFERA ® TCANUER™ . RAGHKI
o JlEju ® AT N kERE
TOFSense 1.5cm~5m o & 5
TOFSense P/PS 3cm~8m ® HIRETF i
® JlE/HEE Imm ® 1 4EFHIRI
o AL EERE o ...
TOFSense | TOFSense P/PS
PR +1.0cm +1.5cm
Hh R A +1.0cm +3.0cm
KPR +1.5cm +3.0cm
o IRifExE
TOFSense 0.3cm@?2.5m
TOFSense P/PS 2.5cm@4.0m
® MM (FOV) , 15~27°
® ¥ UART. CAN. #73HF 1/0 @5
® UART. CAN. /O JLH#0
® ST
o 5
o —HFFIE{F
® 3.7-52V@UART/1/O) , 4.2~52V@CAN
feds, By SRR
®  IjFE4) 290mW
®  940nm LR A TEC 60825-1:2014 55 3 hi
FIE 1) Class1 Ax#E LL K2 GB 7247.1-2012 #i
SE M) 1 WG i bRitE

Copyright © Nooploop LTd 2023. All Rights Reserved. 5
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1. 2 Product Interface|f= 0

UART BN HNEF BRI S AN “VGRT” 5B VCC. GND. RX. TX; ({E&: UART @
fEH XTI TX R RX N i%A8 SO RE, BIBEER 1/ TX fEREH 2 i) RX, #HER 1 ) RX 5 ER 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 .

W FEIARELIR RS KA, EhRRSHES % 8 7.

S L 2 . 2
= H L 2*M3ZZHAL
a1 < 1 N P e A St
AY 7 e
N2 ’
e 7N ™ e
) yd [// \\ N\ //
A — —
7 N —~
(& : )
Ny Wy
\f\\¥7/ 77777777777777777777 i
Nl 1%
I

m

GHR-04V-S VGRT

2: TOFSense PS #ZM

1. 3 Technology Overview|E AR SR

TOF & —FhZaxs B i MBAR,  BIAL KA K th i A KL 205, @R )E b, &K
B I TS SR SR S 22 B 22, RSB RE IR, DT EREE R . LT
WHT %5 3D 454675 %, TOF BA TARMEIE, &R, BOE Bk R M Al Rl
N TN GBI HLas R . AL A S RS MBI R B KB e 1k
ZLAME, SRR R OR P A R

Copyright © Nooploop LTd 2023. All Rights Reserved. 6
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3: TOF ¥ R 3R =

1. 4 Functional Overview|ZJg8 2 iR

TOFSense/TOFSense P/TOFSense PS SZ . H. K =FEEE M EMRR, LHFZH FOV A
JEE, AL R Z MR TR, SR dis. FEEDIRE dis status. {55 #2F signal
strength %¢/5 &

#it 77X: TOFSense/TOFSense P/TOFSense PS 3¢ bt . Al . - 5h Bk e
A L AR BB, KRS 10H2/30H2/30Hz; 25 W% H RIS el 3 A5 Wil s , P
5 AR

EH: 777 TOFSense/TOFSense P/TOFSense PS, > ff UART 5 CAN Hith /738, PR H
TS — Y . Hf, UART it SCRPEMSEER I E 20t . & )% DL 2 A
BRI AW H . CAN fi th SCRe /MR I 3l . 20 % DL 2 MBI B2 T 1 32
Bt &l . TOFSense/TOFSense P SCHF /O ittt , /O #Ex R o] LA H FLAMHLSF

Copyright © Nooploop LTd 2023. All Rights Reserved. 7
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Typical Specifications|#iL 7! i #%

2 Typical Specifications| 3L 2 AT #%

x 1 A

Parameters Typical Note
E= TOFSense | TOFSense P TOFSense PS *
PR g 2.7 5.8 *
T mm 35.6%13.0%8.1 35.6%13.0%7.0 K*Fi*m. VARSI SHEH 8 &,
A [EIE A UART #10, TTL {5
UART SR 3.3V, JERRIGAN
921600
wfERE CAN PO FREN CAN #:00; s
BRiIAA 1Mbps.
o . BOWENER VO BRITO, 55
ZHF 3.3V,
UART: 84
T o3 2 SRR AL
CAN: 74
JEBE: 0.015~2.16 SEER: 0.03~1.00
ARG : m Hi: 0.015~3.60 HH: 0.03~6.50 HRH T4 4 %0003k .
KB 0.015~5.05 KH#i: 0.03~8.00

JEEE: M +1.0cm, FrdEZ<0.3cm

SEEE. R +1.5cm,

FrifEZE<0.3cm
B tEE: SR £3.0cm,
) X HE: FEE 4 1.0cm, FrfEZE<].5cm -
SR 2R FrE2£<3.0cm BRI T 58 4 TRIGTHS.
K M £ 1.5em, )
- KPE: K5 £3.0cm,
FREZE<0.5cm@[0.02,3]m i , ]
FRifEZE<5.0cm
FRUEZE<S.0cm@(3,5]m Y
54 TEC 60825-1:2014 55 3 L 1)
Wk: nm 940 Class1 #3#ELL K GB 7247.1-2012 #1 2
B 1 2RO S .
) RN, IRHFEE X Y A
WA MAFOV): °© 15~27
.
JTE A T AR A B R
[3.7,5.2]@UART/(1/O),
R V Befly, e Oe DUAER — AN
[4.2,5.2]@CAN
.
UART EalfiH, KPS T,
ikE: mW 290
fBEEEEE 5.0V, H 58mA.
. B R S PR BA G MRSk AS,  Sbr
TAEREE: C [-20,85] _ )
{5 F 75 A TAE R A
IR =71 * P65 IR =71

Copyright © Nooploop LTd 2023. All Rights Reserved. 8
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V NUU,U/UU,U Functional Description| T ¢ ik

3 Functional Description|Z)gEf#iid

3.1 ID|ID
ID R T KA R BT 10— SR, 2E e R F TR A e R

3. 2 Interface & Baudrate|3 0 5 KFZ

TOFSense %4137l B N UART. CAN M /O @15 7 (BB S m e AR e Herb—Fhag
FIREE T, PASERR SCREIEAE 7 O HE) .
3.2.1 UART|&EO

BIEE N, BRRRREUETR 2.

#* 2: UART Baudrate Z#%|3

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 Hrth B0, WRrREE R 3.
# 3: CAN_ Baudrate Z# %%

CAN_Baudrate Note

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

3.3 1/0O Output Mode|l/O % H =,
1A AT H P B E R AR R R B A X AR ) R L

3. 4 Signal Strength|{E 5 58E
FR7R AR S S R, I E B R B [R5 SRk .

3.5 FOV|¥Liz

FOV #ii7 M I K /N 52 T TOFSense/TOFSense P/TOFSense PS ALY Ju [, AiEml DL
o X TR A fov.x Y 7 MIARIA A fov.y X 7 Ak #% fov.x_offset. Y J7 A/ {#% fov.y offset.
X. Y AR ETEE 15° ~27°, X, Y R fAmEixEER-6° ~6°

3.6 Function Key|Z)gB#% 5

FF 75 CAN S A F B )4 [A] UART #X. JerE B RS N4 fack, SRJ5 A B
L, ERFEIRAT ORI AR S ARG RA T, AR B2 1 NIRRT I UART #5830, AT LA
i NAssistant R 315 B TG s E LSO UART A5 R BASECRY)
#e[a] UART #i3{. TOFSense PS A5 44 .

Copyright © Nooploop LTd 2023. All Rights Reserved. 9
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V NUU,U/UU,U Functional Description| T ¢ ik

3.7 Indicator Light|$§/~T

PR AT SLP Fh IR A, BRIE N AR, 185 N4 1S [N4HR—X, TOFSense PS %A f&7~4] . LED
REESE Lk 4.

% 4: Indicator Light & X

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

3. 8 Distance Status|FEERESHE R
AT DL AT RE BRSSP el &5 SRR RIS AT B A0 3, BEERIRAS S Lk 5.

® 5 HEPIREE X

Value TOFSense TOFSense P/TOFSense PS

0 &P B A & BE BT AL
1 FRHEZE KT 15mm FRHEZE KT 15mm
2 55 AT 1Mcps TR AT 1Meps
3 * WEEAS T B E
4 FHALE H IR HE AL H 5P
5 HW ¢ VCSEL Hi #i i 5 HW 5 VCSEL H i
6 * B AT AT
7 Pk NN kb NN
8 PIHREVL i [R5 A7 i
9 * FERT BB
10 * JRENE R, TR AE A2
11 * ZAHbrER
12 * ERegiliEs]
13 * WHE RO LR, i SPAD JEH]
14 TP Y A 0B 28 AL

255 * EN RIS Ay

Copyright © Nooploop LTd 2023. All Rights Reserved.
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Typical Performance| i 1 & B

W Moopioop

4 Typical Performance| 3L R I

AR K AF

® 6: WIXSHBCE

4.1 Test Condition

Name Content Note
T - TOFSense TOFSense P *
RE: °C [10,40] [10,40] *
i Nooploop 2 55238 FE M EIID | Nooploop 3 5 5Z36FEHGERIID | *
I i) 201908 202107 *
78 Ea b ENTH *
TAERER UART EFfiH UART E3h%iH *
FOV: ° 27 27 *
BEHHE: v 5 5 *
R¥ARE: Hz 10 30 *

FEAZBCE T, 9 mUR e D0 S, (R R — g B R AR &, AR BN TA) 1min, @
it NAssistant FEATEAE R G 3 H, &€ LiRZE error:
error = measure_value — real_value
HAr: measure value --- & Ff &

real value — ---SEPRPEES
%X*ﬂ?/ﬁﬁ std:
1
std = \/Tl -1 -2
Hrp: N RN

A —H N AR R B PR &
1
H=—

4.2 Result|g R
FeT BRI R B g AT A FE, TOFSense 34 i & 45 RN 4, 5 6 FTas.

6 —measure value'curve 1 0.075 T T T | — error
—real value curve —_—
5 @ measure value 0.05
0.025
£
15} _—
< 0 ——
= =
E s
E -0.025
53
g
-0.05
-0.075
-0.01
0 1 2 3 4 5 6 0 1 2 3 4 5 6
real value/m real value/m
all&E 5 A ML bRz SR 2k

4: Long Distance Mode {45 R

Copyright © Nooploop LTd 2023. All Rights Reserved. 11
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Typical Performance| i 1 & B

— measure curve 001
4 —real curve
® measure 0.0075
0.003
= 3
é 00025
z - 0
g
-0.0025
1
-0.005
0 -0.0075
0 1 2 3 4 0 1 2 3 4
real value/m real value/m
a I EMH 5 FHAE 2k bRz iRz Hi 2k
5: Medium Distance Mode 4% $
0.01
—Mmeasure curve — error
251 —real curve — std
@ measure
, 0.005
E
E
; 15+ . 0
-0.005
05
0 -0.01
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 25
real value/m real value/m
a. & MH 5 a2k bR 7 iRz i 2k
6: Short Distance Mode i 4%
RGeS R E, Wk 7 Fos.
# 7: TOFSense #5251
W ERARE R BEX (ecm) BZEEE (m) FE (em) FEE (em)
Short 1.5 2.16 +1.0 <0.3
Medium 1.5 3.60 +1.0 <1.5
<0.5 @[0.02,3]m
Long 1.5 5.05 +1.5
<5.0 @(3,5]m
TOFSense P i 1 i & 45 Rl 7, 8, 9 R
2 T H i ol
8.4 measure value curve
e e /
7.2
6.6 /
£ 6
B 54
g 4.8
% 42
o a6
E 3
2.4
18
12
0.6
DD Dfﬁ ‘\TZ 1‘8 2‘4 .'; 3?6 4‘2 4.‘3 5‘4 L:» B.‘ﬁ 7.‘2 7‘3 Bj4 9 1] DIE ‘\‘2 1‘8 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 HAE M 2 bR ZE S bRz 4R
K 7: Long Distance Mode Ml i&5
Copyright © Nooploop LTd 2023. All Rights Reserved. 12
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Protocol|#pi

) e e [ 4]
real value curve /
61 @ measure value @/ 1
r / 0.05
481 5 1
E
Sazf / —
|
; 36T /’x ] E
8 af pe ] 0.025
7]
E g4l /
18} /
12} / 7_/
o6
DU 06 12 18 24 3 36 42 48 54 6 66 0 06 12 18 24 3 36 42 48 54 6 66
real value/m real value/m
a I EE 5 HAE ML bR ZE S5 bRz 2k
8: Medium Distance Mode Il 45 5
%10
measure value curve
real valus curve
3L ®  measure value
08
g 081
@
Sorf ¥ 1
: /
206 1 £
5
@05t /
£ /
04 p
03} A/
0z} /
01—
D'F/' : : . : .
0 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 S bRz 2k

9: Short Distance Mode |45

MRIE LI LG R, Wk 8 Frm.

%% 8: TOFSense P {5E 54

JUBRAE EX (em) BmiEE (m) | HE (em) FafEZE (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

5 Protocol|BHiX

TOFSense/TOFSense P/TOFSense PS ### i# /5% zU8 A4 NLink thil, VEWEIES S H P Fit.

5.1 Composition|#4Jf%

Z 9 Fi7s, Protocol B Frame Header (5isk) . Function Mark (ZhEES) . Data (FdE) .
Sum Check (FZE&FN) ZHjK . H.H' Frame Header. Function Mark N [E E AN HIHUE ; Data A& Hi
BN 2, Sum Check SN Frame Header. Function Mark. Data AHI0=R A1 CRIRTTH FTA =B A

Ja B AR T

2 9: Protocol ZH %

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

Copyright © Nooploop LTd 2023. All Rights Reserved.
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V NUU,U/UU,U Firmware|[fi] {

5.2 Endian|ZTi 7

NLink #1§ Little-endian|/MNi B RN, BRI ZERT, mFHER.

5.3 Type|2R%Y

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

5.4 Description|fiid

% 10: NLink PP B HEA

B vt} Hid
) UART it ¥, PIZS LGS s oG PEES . R BRIRAS
NLINK_TOFSENSE_FRAMEO E K L N
(EReEi
NLINK_TOFSENSE_READ FRAMEO EK UART UMY, AAESET S ID
NLINK_TOFSENSE_CAN_FRAMEO EK CAN HrHithil, WAGIEIES. EERE. S5RE
NLINK_TOFSENSE_CAN_READ FRAMEO RS CAN BEHUY, AREEET A ID

6 Firmware| [/

S RAT B A FRA 5 4 3008 VALB.C, TR AT 1A [ 1 FAS 54 5008 VALB.C.BetaD . #7[
LLiE L NAssistant £ 2 /& 547 58 [ 4T BT, IFSTReA 2T+

7 Software|#K {4

NAssistant /& TOFSense/TOFSense P/TOFSense PS FCE R, EEAMEH . BCE .
REER. DIReSH . FEE T

BEEF: HTIEY SAHRSH, WD, TR, BRERSE,

DReM A HTRAHITR, WHdESANTH. EEEIEAAM. P s s .

B T 457 a7 2B T2

Copyright © Nooploop LTd 2023. All Rights Reserved. 14
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W Moopioop

8 Mechanical Specifications| LAk

8.1 Size|R~t

35,56
23,5 5,0

==

== -
[
10: TOFSense/TOFSense P X~} &, Hf7: mm
22.6 fo(/') 29
<
A2
i
( » Q @

M~
o
N

~ | |

35.6

11: TOFSense PS JU~F I, Hi47: mm

15
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W NUU,U/UU,U Abbreviation and Acronyms|f# 5 5 & 7 FF 4

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

12: TOFSense/TOFSense P & F

13: TOFSense PS &}

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|EH HE

*12: HHHE
Version Firmware Version Data Description

1.0 1.0.0 20190817 | 1. RAGTHINFH

1. ¥ FOV 4L
1.1 1.04 20190923 )

2. EECECHE R A

1. BIEFN R
1.2 1.0.6 20191213 )

2. EFECECHE R A

1. 18I0 vo fH st
2.0 2.0.0 20200730 )

2. ERECECHE R A

1. %0 TOFSense P. TOFSense PS ik
2.1 2.0.0 20210623 L

2. BIFMHEHEER

1. ¥NhN TOFSense P. TOFSense PS 4% & Al AR HE 22 5256 B4
2.2 2.03 20220211 N o

2. MRAERIHA

Lo WHAEAR G LB
2.3 2.04 20220924 N

2. ARAGER AR

Copyright © Nooploop LTd 2023. All Rights Reserved. 16
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Further Information|# £ {5 &.

1. I CAN B H L idd 1
24 204 20221205

2. RSTEEE, BT EZ RS
25 204 20230404 | 1. fRiLE R

A9y

11 Further Information|E 21§ 5
RINE PG R A IR A H)
RITE R L X B A R e 4 R 2% 1 53 K E A2-207
marketing@nooploop.com

ZAGE
Hiht:
R -
BW:

www.nooploop.com

Copyright © Nooploop LTd 2023. All Rights Reserved. 17
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