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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-F, 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 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 #& 4t '] TOFSense-F 1 A& 3R 453 8 B1Z 3 X 306 7 b 19 3& 4 I E WL FGIE, (2
FLRE A ML 123 X R A 77 AT IAUE . P TR R L & TOFSense-F H A 77 i b ZUFE 1
R D P B B R L T, B R BRATART 45 0 R X0 il IR G A T 4tk JF HA
J2 LR T LA T ARAS AR OC AR T
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Ngﬂﬂ/[jﬁf J Introduction| /43

1 Introduction|f}48

Xy SRS E B A AU {3 TOFSense-F, TOFSense-F P LA K i A ik A% o 75 L9 25 (¥ 101,
B RETE B S LA T SURMA B B -
® TOFSense-F_Datasheet.pdf

2 UART Output|H D% H

2.1 Active Output|EZh%iH

UART = 3hf th B U] 7E B s ), i80S TOFSense-F/TOFSense-F P 158 50Hz
R T S I EE S, A% 2UE Y NLink. TOFSense_Frame0 #pi .

L USB % TTL B8k (L7 A i i Ik 228 2048 T ) 4% TOFSense-F & 41 7 i |
NAssistant Hiff, HBIRI)JG fidi 08k N % B U, UART Lt iR EmE 1, fEzs
UG T AU S NS HURHR A S, B NS EURI) G 7T U — R SECRIA SR R 5 N
. (CESUSEHERRR S, TEENER— T USB # TTL Bk B )R mlEEO

92 TOFSense Setting — ] *

ERRcaAParnarer Local Time{ms) 1324860

E&¥rite Parameter  ID -0 -
Bandrate 521600 v
Tnterface @ UART O 110
Data Output Mode (@ ACTIVE () INQUIEE

Range
Band Start

Band Width

1: UART == 34 =L & K

2.2 Query Output|Z#H%iH

UART 2 i) i H S 2 P 78 BREER S A5, 208 2 i 4 1) i ) 391 28 A v R R R B B A
P ID AW AR 4, BEHCRD ) e W RS R A ik 203 7 ¥ 1L NLink_TOFSense
_Read Frame0, % A% =085 7 NLink TOFSense Frame0.

L USB % TTL B8k (7 A i i Ik 228 048 T ) 4% TOFSense-F & 71 7 i 3|
NAssistant Hoff, 51 RI)JG fidi 08#k N % B U, UART it iR E wE 2, fEzs
UG T AU S NS HUERHRIRAE S, B NS EURI) G 7T LI — R SECRIA S HR 5 N
Y. CESUSEHRIER R SH)E, FEEBEK— T USB ¥ TTL Sk B3R HO

Copyright © Nooploop LTd 2021. All Rights Reserved. 4



N 1IC Output[TIC %t

92 TOFSense Setting £ O *

ERrectipeane e Local Time(ms) 54934

[Efwrite Pavameter 1D 0 A
Baudrate 921600 -
Interface @ UART &) e
Data Output Made (O ACTIVE (@ INQUIRE
Range
Band Start
Band Width

2: UART #ifif e ac B K
3 IIC Output|IIC %

3.1 IIC Communication|IIC &3

TIC 38 {7 B 38 Jod 42 1) 2 42 R TIC 38 (5 16 [ i S ALtttk 1) 34 2 8 ) A R A 3ok 15 Lt
BV AT SR A AR ) B B A5 A S A IR, o A, AT LLE T TIC 35 ok 58 ot e iy O RS- TS 4L
FEEUUR S N A% 208 701X NLink. TOFSense IIC_FrameO.

BEHLAL T UART a0 (77 NAssistant G R4 T TIC B F i) , Jdid USB #%
TTL # (RF AL RS 5588 F M) %82 TOFSense-F & %17 i 3l NAssistant 74, iRl
P o 98 HE N VEE BT, TIC AR B P 3, T LU i BB D e i b
() 1TIC MMLHEHE (7 A2 AHLHEE A 0x08+BEER ID, ID SBEIEEN 0~111) , ME ESHE T 25
HENSHIEARMA TS H. E: VIEE IC WA S, TSE FAQ EH FHIF A RFE K E
UART R,

88 TOFSense Setiing e ] 4

[EdRead Paranster Local Time(ms) 1851

Edhrits Paranster  ID -0 o
Baudrate -
Interface O usRT ® 1IC

Data Output Mode
Range
Band Start

Band Width

3: IIC fr =N & &

Copyright © Nooploop LTd 2021. All Rights Reserved. 5



1\Vs/s/5)/5/s]8 1/O Output|l/O it

4 1/0 Output|l/O % H

1O BT, ANEEA I FE R, R TR B B NS K Ik vy R P BN 3 MK 21/ MK
FARBRE B ik VO 1 P e

FEHAE T UART BERT (3 NAssistant A RBIAE T 10 #0F S , it USB #
TTL #H (RF AL RS 55088 F M) %82 TOFSense-F & %17 i 3] NAssistant 24, iR 71
FI) I il 08 HE A B VU, 1 4 1% B WAL 4 Band_Start 53R 98 B Bandwidth B 52 H FR X
[f], 1O AL E Wl 45 BE @ I A A bR e o S I s SP ST, TXUSCL 5 RX/SDA
o AN ST, WAL EOR E R WA 5 PR B ESHUG T E TG B ASHIEAR IR S
B 1#%E V0 MRS, ATAS%E FAQ EFH KA RFEME UART #RK.

%40, Band_Start fl Bandwidth &R B EL 500, XA 0.5 K. SIMEEME N 0.3 K, RX
N, TX NG, EE(EAE KH] 0.8 2K, RX i, TX MWK, MEE(EEIE 1 oKef, AP &RFE, RX
MK, TX A, MR 1 KZ%E] 0.8 2k, RX MK, TX N, MEEHEKFIMET 0.5 K,
Mo SEE, RXONR, TX M.

92 TOFSense Setting — O x

ElRest Paranater Local Time(ns) 482757

Efwrite Paraneter 1D

Baudrate

TInter face O uaRr ® m O 1c
Data Output Mode

Ranze

Band Start > 500 -
Band Width ~ 500 a

4: 1O R B
H.rh TOFSense-F/TOFSense-F P ) Band_Start. Bandwidth BU{E V& [ [0~15000]/[0~25000],
PR :mme

A
RX/SDA
l«—Bandwidth—»]
1 L
Y
0 i >
| |
4 | |
TX/SCL I |
1 L
A
0 T -
Band_Start

5: R HERERE

Copyright © Nooploop LTd 2021. All Rights Reserved. 6



N oo FOV¥L i

5 FOV|W37f

ERWIEIA S H N 1~2° .
6 Protocol Unpack|HH il f#HT

6.1 Introduction|f}4

A B BT 725 4 2 T NLink Bip3C, [RIN AT RAFE B R 302 - C 1 5 JT & H NlinkUnpack 75
BT ACRS,  BESS A R F P F R R .

R4l TOFSense-F £41 7 i Ba 1500, R AT REHI B D7 T 8Rn B 280, AR
TR TR B I RSO S, DR L e L IR B T B AR AT A 65 R SRR TR AR, R
BR LLEM R IR A 2

FEE), X5 T int24 288, WATH BRI in32 K8, N TRIEFEFSAE, RHARE
BRUA 256 J7 K. Blanxd AL B, AR int24 7R, ey 1000, fEHTARGAF

uint8_t byte[] = {0xe6,0x0e,0x00} ;/fRE A HIFE: 3.814

//uint8_t byte[] = {Oxec,0xfb,0xff};/A - REHIFE: -1.044

int32_t temp = (int32_t)(byte[0] << 8 | byte[1] << 16 | byte[2] << 24) / 256;
float result = temp/1000.0f;

IR P SO 6 32 D B ORI B, s 4R

uint8_t verifyCheckSum(uint8_t *data, int32_t length){
uint8_t sum = 0;
for(int32_t i=0;i<length-1;++i){
sum += datal[i];
}
return sum == data[length-1];

}

6. 2 Example|7~4)
AR SO R DL SR BR R 5%

6.2.1 NLink_TOFSense_Frame(

BHERIR: WBHYUER: BANL, ECE UART MK H A, NLink TOFSense Frame0 1/}
W, PEEEHBEMENTAILLZE FAQ.
JREEEHE: 57 00 ££ 00 9e 8£00 00 ad 08 00 00 03 00 06 41
#* 1: NLink_TOFSense_ Frame0 i3

reserved uint8 1 .. b

id uint8 1 00 0
System_time uint32 9e 800 00 36766ms
dis*1000 uint24 ad 08 00 2.221m

Copyright © Nooploop LTd 2021. All Rights Reserved.




Nﬂﬂﬂ/[][]ﬂ Protocol Unpack]| ¥p i3 fi# 4T

dis_status uint8 1 00 0
signal strength uint16 2 03 00 3
range precision uint8 1 06 6cm

6. 2. 2 NLink TOFSense Read Frame(
BERIE: B e EAL, BoE SN UART Bl i, id Jv 0, it EArLAIE R4
ol S Al . QN R AR F A ID AR, BEEK id RURRBR AT Rk Rl AT .

JE4E%#E: 57 10 FF FF 00 FF FF 63
#* 2: NLink TOFSense Read Frame0 f##T#

reserved uintl6 2 &
id uint8 1 00 0
reserved uintl6 2 &

6. 2.3 NLink TOFSense IIC Frame0

MALHEE: BIETE TIC S E ML, BRAHEE Y 0x08 (7 frittil) , MALHBEESS 0x08+
B ID, TSR ID S 4 B0 R] S ML o A B B R A A N s S Ay, Bk
79 0x08 B Rk 5 AL 759 0x10 (5D | 0x11 (32) .

AR HAbE: 7 T A7 A TE XS B S U BRI O (fs

% 3: NLink_TOFSense IIC_Frame0 27 f7- % it M S i fE

RCHR B
bit
Ho ik 5

31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16 15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

0x00! Reserved product version RO

[15-0] product version: =@&S

31|30|29|28|27|26|25|24 23|22|21|20|19|18|17|16 15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

bootloader version hardware version
0x04 RO
[15-0] hardware version: E{ARZAS

[31-16] bootloader version: bootloader iR 7

31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16|15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

0x08 firmware version RO

[0-31] firmware version:E {4 iR 74

31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16 15|14|13|12|11|10|9|8 7|6 5|4 3 2|1|0

5

= | &2 &

2 > |2 iy

0x0C Reserved ID 3 ; - 2 RW

2 5] 3 3

o o o

o |5 =3

[0-2] Interface mode:iB{S#= 0-UART, 1-CAN, 2-1/0, 3-1IC (RW)

Copyright © Nooploop LTd 2021. All Rights Reserved. 8
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Protocol Unpack]| b3 f#E#T

[3] Output mode: #HFAR 0-Fzhiwt, 1-FFHE (RO)

[4-5] Ragne mode: MBE#ER 0-4g8E , 1-#FE, 2-K¥E (RO)

[8-15] ID: &% ID (RW), E&X ID FHEH LB MYt A S 45

31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16|15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

0x10! UART Baudrate RW
[0-31] uart baudrate : UART 4§
31|30|29|28|27|26|25|24 23|22|21|20|19|18|17|16|15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
0x14 CAN Baudrate RO
[0-31] can baudrate : CAN 4% %
31|30|29|28|27|26|25|24 23|22|21|20|19|18|17|16 l5|14|13|12|11|10| 9 | 817 | 6 | 5 | 4 | 3 | 2 | 1 | 0
FOV.y_offest FOV.x_offest FOV.y FOV.x
[0-7]1FOV.x : X 7@ FOV, #fi: °
0x18] RO
[8-15] FOV.y : Y Jif@ FOV, Hfi: °
[16-23] FOV.x_offest : X J7[@ FOV &%, #fi: °
[24-31] FOV.y offest:Y Ji[a FOV {w#5, Hfi: ©
31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16 15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bandwidth bandstart
0x1C] RO
[0-15] bandstart : I/0 R ES, BAI: mm
[16-31] bandwidth : I/O X R, BA: mm
31|30|29|28|27|26|25|24|23|22|21|20 19|18|17|16|15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
0x20 Systime RO
[0-31] Systime : RZ:Rf[E], HfL: ms
31|30|29|28|27|26|25 24|23|22|21|20|19|18|17|l6|15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
0x24 Distance RO
[0-31] Distance : BE®, HfiI: mm
31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16 15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
Signal_strength Dis_status
0x28] RO
[0-15] Dis_status : BEERA
[16-31] Signal_strength {5 S3&E
31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16|15|14|13|12|11|10| 9 | 817 | 6 | 5 | 4 | 3 | 2 | 1 | 0
0x2C] Reserved Range_precision RO
[0-7] Range_precision : JUEEFEE Hfi: cm, OxFF RRATFHFTF 255cm, 0x00 FKR/IF lecm
1IC B Hi1E:
Single data write
| Start | Slave Addr|W - Reg Addr - Data[7:0] - Stop |
Sinal data read
Start Slave Addr|W Reg Addr
Start Slave Addr|R
Multiple data write
| Start | Slave Addr|W - Reg Addr - Data[7:0] - Data[7:0] - Data[7:0] - Stop |
Copyright © Nooploop LTd 2021. All Rights Reserved. 9




Naopioo FAQ|H L jFl

Multiple data read

Start Slave Addr|W Reg Addr Stop

Sart | Sove AR o

Start: JEIHES
W: BbrdEAL 1
R: HHEN 0
ACK: P&

NACK: JEMZ
Stop: fFIEE5

FHRIE
M EE

7 FAQ|H W a3

QL. FAMKM T LI ?
BT DR — 0 SRR . LA S AN

Q2. ZAMHRREHT;?
BA T A2 ML EN TAER, BIAEAH B2 A 2L 5 AT B [F — M B, A

e APM )=

Q3. A ABRREA LRI ?

BRI 25 PR R A BT, A BRI B AT R A R (LS
R I, LLRHERE (8 T T PRI ol A5 X7 P 4 51 AR 75 ) L P AR SR IC B2 5 1R
X IC Fa R, /5 ) AL I TIC 3815 17035 B A AL k42 8 T A8 £ P e A i3 KR
i T VO BB, 1S Vo SR ET 4.

Q4. ZEMNTEERMA?
LA T FOV AN A . /b 20 S 5, SOEE % FOV P HY B T 44
SESRAUSI T, R 2 v B B T A, W] DA R B AU 1) B HEAT 2k

Q5. MK UART. IIC 1 /O RF—/M O ?
L) UART. 1IC. 1/O 2 H L FH AR R AP BRFE 11, 15 AN [) 149 308 PSS 3 48 5o B 28 P BT

Q6. ¥I#F) 1IC B /0 BRJ5, FNH 4 NAssistant BAIRHA T #iH? e 2E A F&E AR A
HATYIH?

H 1 NAssistant 208 A SRR UART 80 F . 7 UART &0 R, ) BLdsd B4z
HUIR 51 e J i3t N 8 B 00 T BB B R TIC B /O JE A 78 TIC @izt~ , nl DA% TIC
AE P UGEE TIC JB1E M R %8 2 R U1 Al UART 28 1/0 #530; bk, EEA IC JRIF 5
EE VI E] /O B 7T LU AT 7 R V0 Bl UART =K P 75 24— SCRF 921600
BRI USB ¥ TTL BB (HEFE CP2102) I H 222E X N 1 IRENFEFT, ¥ USB ¥ TTL ki)

Copyright © Nooploop LTd 2021. All Rights Reserved. 10



Ngﬂﬂ/[jﬁf 7 Reference| 5%

TX. RX. GND —AHRZE#E#: 2] TOF BTN 5], VCC 5l Je AN Es:, A5 USB %%
TTL BRI, AT IFIRAT0 NAssistant BF, i # BRRHEN B CHREN T, SRR
4921600, 3% USB % TTL BBUM B H COM [14R 5 it N 4 B2 24144 COM 11 (KM%
BN S EENERE) , E IR B SCASHE 4N 54 20 00 £f 00 ff ff £f £ff 00 £f £ff 00 10 Oe ff ff ff ff ff
ff £f £f £f ff £f ff ff ff ff ff 7b, 7EAT T I I AE DR R IE RIBR A 20ms, 88 5 2) 1% 58 I ik

W Tiecé sendles) =20« PP USB #% TTL BB 5V $:5)] TOF #EHL ) VCC 51, B2 # 5
UART Bt FEIFH6%5 3l , eI $k4 USB #% TTL Mkl 974 fikk b s ek 3 s i ® i
SR B AT RS . S A R B e A e, T DL E R R EASP IR

Q7. BREBXFHHAZFER?
PP e R, BN AR R A E B A .

Q8. HMEEM R SR A %R

TOFSense-F:

I 15 KREREN, 1E 15 212 20 KIGHEN R ZROR, #id 20 K KEE )G, B2 E
B0 2K, BT L2 25 2000 T WP A R B IR A 4R s SR i B 2 15 24

TOFSense-F P:

I 25 K AR, FHEHH EEAE 0 0K, U Ry LS5 HE T 0 BE IR HE 7 ok 4 W K
e A 2L

Q9. HRMEHKE DEFERFHSRAHA? K. BAN EEEX MR FREDEAM?

YT 2 GHL.25 B)3i+. PJLAEATIOSE GH1.25 #H A1 4k, sl sy ™
i PREATEY GH1.25-GH1.25 #:4k, BEATIREEIMM NG 7. 7. g, [E5LEFEES
R PETFM

Q10. UK F ) ad 08 00 LT AR HEEEAE ?
ST PR B A N R AR 1, T ELm SIS I T — i A2, 2545kt ad 08 00 Ze Kk E
R 16 31 EHE 0x0008ad #5510 #3414 2221, FREL 1000 4 2.221 K.

QLM R EATTHEA?

ARG ARG A2 I T T )7 7 AR I AR i R AR 7 1 AR, R0 55 01 00 ef 03 AR SG AN Al
0x55+0x01+0x00+0xef+0x03=0x0148, AL AN 48, B LAIX — Mt i) 58 B H i 2 55 01 00 ef 03
48.

Q12. 44 NIC A T EEEE?

IC BN, B ) SDA M1 SCL 51 IR P Ie B dan i, bt R4 b 7R 2547 ERi ..
A I AL IR ARUE R TIC B PR m S M. Kb, . 5. NESRE, 5 TOF Bl
{50, 2% 7 P NLink. TOFSense IIC_Frame0 Wh RN 25 A7 a8 34T i B S N o 55 2
TR T AN LHEIE RS 47 5 38 s 5 A R 5%

8 Reference|S%
[1] TOFSense-F %#&F

Copyright © Nooploop LTd 2021. All Rights Reserved. 11
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Abbreviation and Acronyms| &5 5 & 7 BESE &

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

® 4 W55E TR

Abbreviation Full Title H3C
TOF Time of Flight AT )
FOV Field of View W7
HW Half Wave I
VCSEL Vertical Cavity Surface Emitting Laser 0 B TR
UART Universal Asynchronous Receiver/Transmitter W B OR R A
IIC Inter-Integrated Circuit SE BRI 2k

10 Update Log|®E# H &

x5 WHHE

Version

Firmware Version

Data

Description

1.0

1.0.5

20210918 | 1.  KAHIFRTFH

11 Further Information|E 21§ 5

A RINEEARBAT R A
Huhk: PRI R LD XA R A R A DR R 1 S KR A2-207

ME48: marketing@nooploop.com

EM: www.nooploop.com
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