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Nﬂﬂﬁ/[]ﬁ,& Disclaimer| % 57 7 1]

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-F 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-F 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 #2{H[¥] TOFSense-F 5 ¥l ££ J& 25 i A SR15- 55 B 12 X OGP i 103 >4 I8 3 LA
IAE, H G REAE AR 124 X A A FH 7 ST e, 7 TR R & TOFSense-F & 41 &1 4%
) PP 77 it 0 B 12 X P O 5 LG 2 i T, ER A AT AR 45 5 5 DO i R R 56
FAEETIAE, IF H A SO 75 A7 5T IR A OC B T At
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Introduction|/\~ 24

1 Introduction|f48

1.1 Product Overview|= 2R

TOFSense-F E3EF M

Overview| 212

K

TOFSense-F/TOFSense-F P &% T TOF (“%AT I [A)) 5 A R 53
OGN EE AL B8 . M EEYE I Sem~15m/5em~25m, B 7 #E5% 1mm;
B BH R B i v ik 350Hz B _E FOV M fA 1~2°; 324 UART.
IIC {5 5 VO HAMNE P4 ; UART BN SR 805 A il de

Key Features| <8855 5

T TOF CRATIIED HOGMEEHOAR
N5 v

TOFSense-F Scm~15m

TOFSense-F P S5cm~25m

&4 #ER 1mm
i TR SN B G

TOFSense-F

0.05~3m 5%

3~15m 8%

TOFSense-F P

0.05-25m | 3%

PR %

TOFSense-F 5.0cm@7.0m

TOFSense-F P 1.8cm@12.5m

M (FOV) , 1~2°

% EF UART. IIC. 1/O iBfE

UART. IIC. I/O L0

UART #E3 N SCHF 32301 5 20 4
3.7~5.2V i, By R

IIFEZ) 610mW

750~830nm G FF 4 TEC 60825-1:2014 55
3 WOMLE [ Class2 Anife

PULAEEIERE TS, £ 100K LUX HEE

Applications|

TNBUE H -~ RACHA I

HLES N\t

E=ESp Rl

A3 MY S AU e I A 2 A
m

MOz

Copyright © Nooploop LTd 2022. All Rights Reserved. 4
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1. 2 Product Interface|f= 0

UART BN HNEF BRI S AN “VGRT” X8 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)

IIC HENHLFMBEFE SN “VGDC” XM VCC. GND. IIC_SDA. IIC_SCL;

VO B ED, BERBFLF “VGHL” %R VCC. GND. /O H. /O L.

Hrp, VCC BIHLYE, GND R .

WA FEIARELE RS KA, BhRRHES %5 8 7.

UART/I2ZC VGDC

A1 e L T A D :
GH1.251 i VGRT ® ®
i Q o
o 0
\\ ~ \\\ : < \\\\
N S\ 2M2EEEL Mmoo N2M2EHEL

1: TOFSense-F/TOFSense-F P $21

1. 3 Technology Overview|E AR SR

TOF & —FhZaxs B i MBAR,  BIALKas K 2 P KE 2050, @R Ja b, 15K
BTSSR SR S ZE B 2, RSB ERE N, DT EREE R . LT
WHI %5 3D 4540675 %, TOF BA TARMEIE, &R, BOE Bk R M A ml. Rl
(CE AR R NG S U ol NI R PN NG VN = E D e 7R

2: TOF JU#E R H /R~ &

1. 4 Functional Overview|ZJg8 2 iR

TOFSense-F/TOFSense-F P A DL & 2 iz 5 oK, Al % i BE SIS AH dis. BH BPIRAS dis
status. 155 3L signal strength. MIEFHEAE range precision %55 &

#idiJ73%: TOFSense-F/TOFSense-F P 7 UART # T # Hahf. &ifisd, 7€ 1C
N B N IE LS HOWOR S INLEE . 2 H RIS [ 5 5% 22 Rk I = i i, KOs AR
BN 50Hz, fiie 350Hz; A4 HH BB H AR YO B — it ho g, 4 it — ot ) 2 5 i

##7: TOFSense-F/TOFSense-F P, 37#F UART. IIC 1 /O ¥ith 53, =Hpf o5 sk
H—EWa 0. Hr, UART %t SCRFAMEE 305 . Al 1C B SR AR
BRI SO S NS4, 1/O R AT DU S EUR
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2 Typical Specifications| 3L 2 AT #%

x 1 A

Parameters Typical Note
T piie=2 TOFSense-F | TOFSense-F P *
PEAhERE: g 75 *
Jsf: mm 22.7%28.0%13.6 K. MRS5S 8 =,
BT RINAE R UART #:H, TTL {554
UART
HSF 3.3V JERERERIN Y 921600,
BEORTRINE A IC 0, (5% 8T
EEEO 1IC
3.3V: WRFFR B 400Kbps.
o ORI RINE S VO A 1, (55 26 P
33V,
TIC ZRA ML AL 0x08 7 fistehlk, MHLHLAE Y 0x08+EEER ID,
HIMEE S . m 0.05~15.0 0.05~25.0 BRI A 4 BSLI IR .
b1
5% @[0.05,3]m
3% @[0.05,25]m
8% @(3,15]m
SR A bRt bRt BEFET 58 4 TIIRIRA .
<2.0cm @[0.05,3]m <5.0cm @[0.05,10]Jm
<5.0cm @(3,7]m <10.0cm @(10,20]m
<15.0cm @(7,15]m <15.0cm @(20,25]m
T4 TEC 60825-1:2014 55 3 A E f Class2
B nm 750~830 o
kR,
PLAEDG %) 100K LUX H&E *
W FAFOV): °© 1~2° *
g Vv [3.7,5.2] *
UART F3hfith, ik 5.0V, ik
DikE: mW 610
122mA.
) B P SEPRIR BRI RS, Sehrfl
TAEREE: C [-10,60] N
s A TAE RS

3 Functional Description| g1
3.1 ID|ID
ID J& T X 73 AN R A% R A 1T e 1) — MR B

3.2 Interface & Baudrate|$& 0 5 45F=R

TOFSense-F £ %3 it & N UART. IIC. I/O i#{z 7520,

Copyright © Nooploop LTd 2022. All Rights Reserved. 6




Nﬂﬂﬁ/[jﬁﬁ Functional Description| 3 g ##i&

3.2.1 UART|&EO
BB T, SR E R 2.

#* 2: UART Baudrate %%

UART_Baudrate Note

4800,9600,14400,19200,38400,43000,57600,7680
0,115200,230400,460800,921600,1000000,120000 BRNBRERN 921600,

0,1500000,2000000,3000000

3.2.2 NICIE R B B4R

IC %t A UR, BRRRENENE 3.
% 3: IIC_Baudrate Z51%

IIC_Baudrate Note

% & 400K RN 400Kbps, B EHLHE .

3.3 IIC Address|IIC Huiik
SRS IIC MHLHENE . BB R IR 4.

* 4: IC_Address ZHF%R

IIC_Address Note
BRHEHE Y 0x08 (7 frdhl) , MALHEHE Y 0x08-+i ID, B Srisibh
0x08~0x77 B ID SEH0 AT SE SO LI o 30 (E I R A SR s s o, B

kb2 0x08 B K IET 15 AL I8 0x10 (5D 0x11 (B)

3.4 1/0 Output Mode|l/O % =
PZAE T AT i Y EL M P AR A R B A X R] AR P e I P

3.5 Distance Status|FEEDIRESTE 2~

BB T DAY 24 A B BDIRES, P W4 SRR BUIRAS AT B A 2, BE BPIRAS S IR 5.
5 BREDIRAEE X

Value TOFSense-F TOFSense-F P
0 IR B To W PR 2 0L
1 P ES A WL PR 2 AL

3.6 Signal Strength|{g 5 52E
TR AR FUE S AR, I EBRR R E 5 e

M BERE R

TR A HT IR A B SORG L, A BN 2R T U BE RS PR A

3.8 FOV|¥i%f

FOV #1.3% f () K /N %8 T TOFSense-F/TOFSense-F P [0 B 365 [, iRz R
1"’20 )

3. 7 Range Precision

Copyright © Nooploop LTd 2022. All Rights Reserved. 7
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NI

Typical Performance| i 1 & B

3.9 Mode Switch[#E = Y] #:

U AR AL T UART B3, 7] DL NAssistant Z0F R U143 11C 8¢ 1/0 . BB AL
FIC R, FEED NC EE MY RIER SR E UART R 4, E&F IC Wi
B E VIHF) V0 BRE AT LIS E S T FAQ E e b HBRIA K ik DS Rk
Pl¥e[E UART R

4 Typical Performance| 3L R I

AR K AF

® 6: WIXSHBCE

4.1 Test Condition

Name Content Note
T TOFSense-F TOFSense-F P *
RE: °C [10,40] [10,40] *
Hb s Nooploop 3 552383 EIYID | Nooploop 3 5 5Z36FEHGERIID | *
I i) 202208 202208 *
W5 E b ENTH *
TAERER UART F3h%iH UART E3h%iH *
FOV: ° 1~2 1~2 *
BEHEE: v 5 5 *
RHAER: Hz 50 50 *

FEAZBCE T, 5 mUR e D0 S, (R R — o B R AR &, AR BN TA) 1min, @
1 NAssistant BEAT HH sz 6T H,
JE SR ZE error:
error = measure_value — real_value

HAr: measure value --- & Ff &

real value  ---SEPRPEES
%X*ﬂ‘/ﬁ% std:
1
std = I =1 -2
Hr: N RN

A - NASREME AR REN L2 &

“:

4.2 Result|gHR
T EIRS A XHI R E 4T AL FE, TOFSense-F 38 i e & 45 & 3 fios.

Copyright © Nooploop LTd 2022. All Rights Reserved. 8
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IO m— st

P

2 0.8
» /'/,o/
$. //
E 4 /

o ./'

0 2 4 8 10 1 14 1
real valuefm real value/m
a JIEAE 5 FUH 28 bR 2 SR Z ML

3: TOFSense-F 4,
MR PR SLIR &5 R, Wk 7 fros.

%% 7: TOFSense-F }&E S5

EX (em) RITEEE (m) FEEE ki (em)
5% @[0.05,3]m <2.0 @[0.05,3]m

5.0 15.0 8% @(3,15]m <5.0 @(3,7Im
* <15.0 @(7,15]m

TOFSense-F P #ifE F & 45 R4 4 Fios.

—ETOT e ST}

25

15

measure value/m

0.05 2 5 g 10 13 16 19

a R 5 B i 2k b.iR 25 bRt 2 Hh 28
| 4: TOFSense-F P it 45 R

MRIE LI LG R, Wk 8 Frm.

% 8: TOFSense-F P 4% 5 4

EX (cm) BORFERS (m) RBE frfEZ (em)
3% @[0.05,25]m <5.0 @[0.05,10]m
5.0 25.0 * <10.0 @(10,20]m
* <15.0 @(20,25]m

5 Protocol |}

TOFSense-F/TOFSense-F P %4 8 /5% % /& NLink ¥hi¥, #1515 2% NLink TR PA A H P
Fit.

N

5.1 Composition|4J %

WiZR 9 A7, Protocol B Frame Header (Mi3k) . Function Mark (IIEET:) . Data (EdE) .
Sum Check (KZ36F1) 4. Hr Frame Header. Function Mark J[E & AN4Z I 4{E ; Data A&
FI%4E N %%, Sum Check &y Frame Header. Function Mark. Data #0131 (IR ATA 7548 D
JE B AR T T .

Copyright © Nooploop LTd 2022. All Rights Reserved. 9



N0 Firmware| [ {

2% 9: Protocol 2%

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

5.2 Endian|Z3F

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

5.3 Type|2RE!
ERP: K ] 5E H P
BRI KA
NLink ¥pMHE KPS K PR, AT R F S 1 /oK.

5.4 Description|fiid

# 10: NLink B N ML

Bl it Eii:p%)
} UART it ¥, PIZS LGS s e G PEES . R BRIRAS
NLINK_TOFSENSE_FRAMEO E K L N
(EReEi
NLINK_TOFSENSE_READ FRAMEO TEK UART UMY, M EFEYT A ID
NLINK_TOFSENSE_IIC_FRAMEO BIS IC BETN, WAEIEES. HEEIRE. S5 mES

6 Firmware| [/

S RAT B A FRA 5 4 3008 VALB.C, TR AT 1A [ RAS 54 5008 VALB.C BetaD. H A
ARFEFELTEE -

7 Software|#K {4

NAssistant & TOFSense-F/TOFSense-F P BLER IR, FE/EHN: BERK, REE
N~ DIRERNH

BCEFR: HTIEY SAHKSH, WD, TR, BEERSE,

DREM A HTRAHITR, WHEES AN BB FaE. P sk B .

Copyright © Nooploop LTd 2022. All Rights Reserved. 10
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8 Mechanical Specifications| /L ALk

8.1 Size|R~t

13.6

@
o @

it
2.7

|

o = &

§

2ls

5: TOFSense-F/TOFSense-F P X~} I, Hif7: mm

8.2 Figure|E H
wE: B AR RS KN, SRR RSHES S 8.1 7.

6: TOFSense-F (ZR{0Fric) /TOFSense-F P (& ttbric) KA

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

® 11 W55 E T

Abbreviation Full Title 2258
TOF Time of Flight AT
FOV Field of View Iz fa

Copyright © Nooploop LTd 2022. All Rights Reserved. 11




Naopioor Update Log| T F &
HW Half Wave e
VCSEL Vertical Cavity Surface Emitting Laser B TR
UART Universal Asynchronous Receiver/Transmitter W B OR R A
1ic Inter-Integrated Circuit SE BRI 2k
10 Update Log|SE# H &
x12: HHFHE
Version Firmware Version Data Description
1.0 1.0.5 20210918 | 1. RATHIIRTME

Lo SRS B SR A i
20220926 | 2. fRALER- L
3. BIERSFEHR

11 Further Information|E £ {5 &

A RINEPEARBAT R A A
Huhk: PRI R LD DX AR R A DR R 1 S KR A2-207

ME48: marketing@nooploop.com

EM: www.nooploop.com

Copyright © Nooploop LTd 2022. All Rights Reserved. 12
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