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Disclaimer|%e 3% /& B

Document Information|3Zi4(Z &

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 fr B 5 e i AR BB, AN T3 ATIE AT AT BEHS 5L X T BEAT AL LU il RF
5T B 1R AR B S HB AR Bl . 1% 7 5 Nooploop — S & 1 il 1% b (1 e BT 3h 24 -

Life Support Policy|ZE firffREE 3K

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 7= i RAZ AU TR 2801 2 A R R CanAE iy SCF) » 7EIXFiRI A #, Nooploop
PR RE T RE S SRR E N S E AR T DLIXR 7 A8 544 B Nooploop 77 i 1
Nooploop % ' 584 E AT A& KK, I [E & XF Nooploop M HACTE #E b 2k 2 4= 5 g v FH v A
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Regulatory Approvals| & E#t#

The TOFSense, 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 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.
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1 Introduction|[/48

1. 1 Product Overview|f= i GiR

TOFSense FHEFM V1.0

Overview| iR

TOFSense & —3k 3T TOF (RAT S TR B A 306 I BE A% 86 8%
MEETEE 1lem~5m, EEESZ0 3% 1mm; %038 9% 10Hz; 7]
FOV, &AM 272 %+ UART 5 CAN B15; XHFTEsh5®E

WA RO SRR AR AR BRI B

Key Features|<84F s

FT TOF CRATH[AD BWOLMIFEHIAR
W TEH 1lem~5m

T HE%E Imm
BRI FERS B2 £1.5em
a[EMA A (FOV) , 15° ~27°
% #F UART. CAN {3

UART. CAN JtH#0

BESEZ RIS
T35 A

— ST [

3.7-5.2V fitH, By B AR
IhFEZ) 290mwW

HH5E ¥ Classl A5

940nm WL 4 IEC 60825-1:2014 4 3 fig

Applications|

FTNPUE - RIS
DI YN

E=RST Rl
BT

1 4EFH
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1. 2 Product Interface|f= 3% 1

HE: B LAMRESEFE RS RN, ERRRSHES % 8 #. UART B OMLTHIE N “VG
RT” XM VCC. GND. RX. TX; CAN #7159 “VGHL” %M VCC. GND. CAN_H.
CAN_L. Hrh, VCC B JH, GND R HLJ&Hb,

N & i [ 2*¥M3 T
JLUE=NE] e S 2EM3Z AL
~ ' 7
N
’ \\ 4
// ~ ) /I
& Y i 'y
’ \ AN
]
|
2*UART/CAN | VGHL
GHI1.2501 VGRT

& 1. TOFSense #[1

1. 3 Technology Overview|$ A H iR

TOF /& —FhZfxs s Bk B, AL G A th i P AL Z0810, BRSSO, RS
I TSR AN SO I ZE B 22, ORI IR, DU AR AR 2 o AHEL T X
H75 %5 3D 4kt i %8, TOF B TAFMEE, EM7s) ", Bumh B i ms i ni. PItH
R F N A . Hlas N . BOARPL B Sixt 253 & . SAMAETH A K B KBDEIITAL
G, 2 XA R A R

Kl 2: TOF i JR 3R

1. 4 Functional Overview|ZhfE SR

TOFSense CRFfL. . KEFEE I ER, XRZ M FOV MERE, mLOHEZ MR
ok, AT PR B dis. FEEDIRA dis status. 15 5 5RE signal strength 2545 &

frth 77 5X: TOFSense SCHEF M H « 4 o 32 3%t BIBLER 5 = 5% 452 308 ) 5 25040 ot
RIEANAR 10HZ; 2 )4 H RIS BB S, A H 00 R it

#HJ7:0: TOFSense, SCHF UART 55 CAN #irth 77, Wifkfart 77 Ut — & . H
H, UART %t SCRERANBER I T shiin . Bl b DL 2 AN RIBOER: F &g ;s CAN i
SRR AR T Bt . % H DAR 2B IBOE R T R Bt . S .
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2 Typical Specifications| L ZY K%

F 1 MR

Parameters Typical Note
PR ER: g 2.7 *
JsF: mm 35.58*12*8.05 K*gixm. HHRSIS%E 8 #.
2 MO FEEEN UART 0, TTLAE
UART
S HSF 3.3V AR EIAN 921600.
RN :
AN 2 MO FEBEN CAN #2205 PR
2RINN IMbps.
UART: 84>
RIE 283 Mo 2 ST 4K
CAN: 74
FHPHE: 0.012~2.16
7R 0 B -
Ti#E: 0.012~3.60 BPEFET 2R 4 TIWIRA
m
KJH: 0.01~5.00
GEE: KSR +1.0cm, FRAEZE<0.3cm
hPE. K5RE+1.0cm, fRifEZE<1.5cm
LR R KPH: KR +£1.5cm, BARIEET I 4 LKA .
bR % <0.5cm@[0.01,3]m i [,
FrifEZ<8ecm@(3,5]m T
%4 |EC 60825-1:2014 4 3 Bl E 11
WK: nm 940 A
Classl Frift.
) PR 10, HFFRE X Y T
M EFEOV): © 15~ 27
it .
P 8 (5 42 L B R AR 2 B A OB,
fERHE: V [3.7,5.2]
HEE B OO E R — MO,
UART Eghf, KESMERT, 4
ke mw 290
HLHELE 5.0V, HLI 58mA.

3 Functional Description|Zh iR

3.11D|ID

ID 52 1T X 7 A FAR AR T E 1 —NAE R, (R SUBRIER I T T 100 %% % ks

3. 2 Interface & Baudrate|#: O 5 HRER
TOFSense X FFACE A UART 5 CAN FFHiE S 7 =

3.2.1 UART|E O

HLEAE T, BRI EEEIE 2.

* 2

UART_Baudrate 2331 %

UART_Baudrate

Note

115200,230400,460800,921600,1000000,1382400,

BRUABRFE O 921600,

Copyright © Nooploop LTd 2019. All Rights Reserved. 6
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‘ 1843200,2000000,2764800,3000000

3. 2. 2 CAN[=HI| 28 J5 55 P 2%

CAN #i it #:0T, BRr R W E VIR 3.
% 3: CAN_Baudrate Z%(%1#%

CAN_Baudrate

Note

100K, 250K. 500K. 1M. 2M. 3M

BRABRE RN M,

3. 3 Distance Status|EEBIRAS TR R

BEHLRT Dl A T RAS, FP TS SR B T B A B, B RS S Lk 4.

AR

Value Note
0 W& E B AL
1 FRUEZE KT 15mm
2 5K T 1Mcps
4 AR H SR BR
5 HW B¢ VCSEL H Bl
7 HIBLA LS
8 PR T
14 RS W

3. 4 Signal Strength[{5 5
TR M ATIR BUE SRR, B ER R EHE 5 R

3.5 FOVI¥l%f

FOV 37 1 1 K/ 5 7 TOFSense AR YR, AT DL 2 X 5 A% f fov.x.
Y JEMIZ A fovy. X J7EMEAS fov.x_offset. Y J7[EfRf% fov.y offset. X. Y J7 R
WEEHE 15° ~27S X, Y R itk BiaE-6° ~6° .

3. 6 Indicator Light|3g4T

FRIRAT SE P b I RS
mE 5,

% 5: Indicator Light 2 X

Status Note
o . LR B B
B AR AR 0.18) -
AR ] 5 B
MBI INLR C([IFE 1S) FREIE R TAE

3. 7 Function Key|Zh R4

PRIE AR 0.1S INHE— K, 1EEINER 1S INEE—IK. LED IRE&5HE X

MTAE CAN EEHTHTSHECE . % L E R s AT 1 LR, T 5 i3t A\

UART % A =X
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4 Typical Performance| LR 31,
TR A

% 6: WiXSHBCE

4. 1 Test Condition

Name Content Note
T TOFSense *
. °C [10,40] *
H S Nooploop 2 5 58g 5kt (RYID *
I R 201908 *
2N FUANE i *
LA UART F:zhii *
FOV: <© 27 *
BEHHE: v 5 *
Rl A5E: Hz 10 *

TEZBCE T, 9 U E B O R, (AIRS 60em SRAFMIE, ARl &I A] 1min, @i
NAssistant 217 508 = i 5 H,
JESRZE error
error = measure_value — real_value
Hrr. measure_value --- & 5 55
real_value  ---SZPRiEA
E SUARMEEZE std:

4= 74— al

Hep: N RN
A - N ASREHE AR RE LA 5

4. 2 Result|g& 1
FET BRI AT b B, AL RWE 3, B 4, B 5 PR

6 © —measure value'curve 0.075 T T — error |
—real value curve / — std
5 ® measure value e | 0.05 / 1
/ 0.025
£ 4
5 / -
E}
s /
z 3 =
: yd 0,025
E 2
e - -0.05 |
I yd -0.075
0 / ! -0.01 |
0 1 2 3 4 5 0 0 2 3 4 5
real value/m real value/m
allEE S JEIE b.irZ SR iEZE 2

Copyright © Nooploop LTd 2019. All Rights Reserved. 8
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3: Long Distance Mode Jllit45

— measure curve 001
4 —real curve
® measure 0.0075
/ 0.005
E 5
5 /
= 0.0025
g 1=}
g, / E
g 2 0
1]
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 B M S L it 2 b. 1% 22 L5 ke 22 i 2
4: Medium Distance Mode i 5
0.01
—measure curve — error
25k —real curve

@ measure

0.005

N\

measure value/m
&
m
=

-0.005

05 /
0 0,01

0 0.5 1 1.5 2 2.5 0 05 1 1.5 2 25
real value/m rcal valuc/m

allEAH 5 HAE Hh 28 bR 2 5 bRtk 2= ih 45
& 5: Short Distance Mode iz £ 5

MRYE IR EE WAk, Wk 7 fis.
% 7: TOFSense % & 4

PR BX (cm) BoniEE (m) BE (cm) PR (cm)
Short 12 2.16 +1.0 <0.3
Medium 12 3.60 +1.0 <15
<0.5 @[0.01,3]m
Long 1.0 5.05 +15
<8 @(3,5]m

5 Protocol[#HiX
TOFSense %4 i 15 #% B8 NLink Pp, 1E15 152 % NLink SCRY.

5. 1 Composition|# Bk

Wiz 8 ffrz, Protocol Hi Frame Header (15ik) . Function Mark (IEE<) . Data (H#f)
Sum Check (FZZ&A1) ZHi%. HA Frame Header. Function Mark [l e ANZE FI%{E ; Data A&
% HE 4 2%, Sum Check >y Frame Header. Function Mark. Data AH 0> Al CEIRG T B 2 15 AR i)
JE BT .

# 8: Protocol ZHA%
+ ‘ Data | + ‘ Sum Check

Frame Header ‘ + ‘ Function Mark

Copyright © Nooploop LTd 2019. All Rights Reserved. 9
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5. 2 Endian| T

NLink 75 Little-endian|/Nm A zCE ),  BURFH9AERT, w7 E)5

5.3 Type|2{HY

SER P A RELE 2 P
AR R EEAAL I B X
NLink B b E KPS AR KB K, AT A Al 5 76 oK

5. 4 Description|#&iR

£ 9: NLink Hrist N & MEER

47128 KA Eii3u)
) UART it i, WA R k. BEES. BEEDR
NLINK_TOFSENSE_FRAMEQ EK N
&, F5mE
NLINK_TOFSENSE_READ _FRAMEO EK UART UMY, NAGHETT R ID
NLINK_TOFSENSE_CAN_FRAMEOQ K CAN #iihthil, WARFREER . HERRES. F5mE
NLINK_TOFSENSE_CAN_READ_FRAMEQ K CAN UMY, WA A ID

6 Firmware|[&

EARAR B A RRA 5 4 308 VAB.C, AR [ R A 5 4% 08 VAB.C BetaD . #fHT
LLidid NAssistant A5 &2 1547 5ol BT IF AT [ 0E TR0, IF SCRPA 2R AT+ 2

7 Software|# 4

NAssistant & TOFSense BLE R HAE, FEEEMAN: IEFER. REZR. ThEER A
[ 42

EEERER: HTEREWSMHCSSE, WD, TIEEA. B,

RN AR R, WEIESNGH . B AAE 7 L3 .

BFF: T 457 A7 A 2 1+ 2

Copyright © Nooploop LTd 2019. All Rights Reserved. 1
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8 Mechanical Specifications|HLiRFEk%

8. 1 Size|R~f

8 26

6: TOFSense )X~ HA47: mm

8. 2 Figure|
R B AR SRR RS KA, bR RAHES % 8.1 .

K 7: TOFSense & A

9 Abbreviation and Acronyms|fii 5 515 F 45 %

* 10: A5 58 REgEng

Abbreviation Full Title H3C
TOF Time of Fight AT A
FOV Field of View Wi
HW Half Wave Fe

VCSEL Vertical Cavity Surface Emitting Laser HE BT R T

Copyright © Nooploop LTd 2019. All Rights Reserved. 1
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10 Update Log|XE#rHE
* 11 BHHE
Version Firmware Version Data Description
1.0 1.0.0 20190817 | 1. RAGHINETFM
1. ¥ FOV %M
1.1 1.04 20190923
2. ERCHHE AR A
1. BIEFM R
12 1.06 20191213
T T 5 T L A A
11 Further Information|5 215 &
AF: RIS PEAEH A R A A
Huhb: PRYNTATERIS A E X ATS — B 35 SHIRER T35 # 1 2 113 =
BRFE: marketing@nooploop.com
EM: www.nooploop.com
1
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