8VHU PDQXD

*HWWLQJ VWDUWHG ZLWK ; &8%( $ VRIWZDUH I

 QWURGXFWLRQ

670LFURHOHFWURQLFV KDV LOQOWURGXFHG YDULRXY HYDOXDWLRQ DQG GHYHORSPHQ
FXVWRPHUfV DSSOLFDWLRQV

7TKH 9/ LV D 7LPH RI )OLJKW 7R) VHQVRU EDVHG RQ 67 SDWHQWHG )OLIJKW6HQVF

7KLV GRFXPHQW SURYLGHV GHWDLOHG ILUPZDUH LQVWDOODWLRQ JXLGHOLQHV IRU
7KH IROORZLQJ OLVW Rl HYDOXDWLRQ GHYLFHV DUH DYDLODEOH

$ 7KH 3 18&/(2 $ LQFOXGHV 670 ) 5( 1XFOHR DQG ; 18&/(2 $ H[SDQVLRQ ER
$ 7KH ; 18&/(2 $ H[SDQVLRQ ERDUG WKLV ERDUG FDQ EH XVHG ZLWK ) 5( DQG

t 7KH 9/ 6$7(/ ,QFOXGHV WZR 9/ EUHDNRXW ERDUGY 8S WR WKUHH 9/ EUH
;18&/(2 $ H[SDQVLRQ ERDUG

JLIXUR 18&/(2 $ 1XFOHR SDFN

80 5HY 6HSWHPEHU
JRU IXUWKHU LQIRUPDWLRQ FRQWDFW \RXU ORFDO 670LFURHOHFWURQLFV VDOHV RIILFH

ZZZ VW FRP




3

80
+DUGZDUH GHVFULSW

+DUGZDUH GHVFULSWLRAQ

5HY

7TKH ; 18&/(2 $ H[SDQVLRQ ERDUG

t .,V FRPSDWLEOH ZLWK $UGXLQRE 812 5 FRQQHFWRUYV

t OXVW EH SOXJJHG LQWR DQ 670 1XFOHR ERDUG

t &DQ EH XVHG ZLWK DOO 67 H[SDQVLRQ ERDUGV ZKLFK DOORZV IRU HJL
%OXHWRRWKE RU :LIL LQWHUIDFH

7KH 670 1XFOHR ERDUG LV FRQQHFWHG WR WKH 3& YLD D PLQL 86% FRQQ!

SDJH




80
670 &XEH GHVFULSWLF

670 &XEH GHVFULSWLRQ

5HY

670&XEHE UHSUHVHQWY DQ RULJLQDO LQLWLDWLYH E\ 670LFURHOHFWURAQL

670 &XEH FRYHUV WKH 670 SRUWIROLR

670 &XEH LQFOXGHYV

¥ 670 &XEHO; D JUDSKLFDO VRIWZDUH FRQILIXUDWLRQ WRRO WKDW DOO
XVLQJ JUDSKLFDO ZL]DUGV

t $ FRPSUHKHQVLYH HPEHGGHG VRIWZDUH SODWIRUP GHOLYHUHG SHU V
670 ) VHULHYV

t 670 &XEH +$/ DQ 670 DEVWUDFWLRQ OD\HU HPEHGGHG VRIWZDUH HQ
WKH 670 SRUWIROLR
+ $ FRQVLVWHQW VHW RI PLGGOHZDUH FRPSRQHQWY VXFK DV 5726 8¢
+ $00 HPEHGGHG VRIWZDUH XWLOLWLHV LQFOXGLQJ D IXOO VHW RI H

SDJH




80
; &8%( $ DQG 670 &XEH

. &8 % ( $ DQG 670 &XEH

5HY

TKH ; &8%( $ VRIWZDUH LV EDVHG RQ WKH 670 &XEH+$/ WKH KDUGZDUH
PLFURFRQWUROOHU 7KH SDFNDJH H[WHQGYV 670 &XEH E\ SURYLGLQJ D %RI
18&/(2 $ H[SDQVLRQ ERDUG DQG D 9/ $3, FRPSRQHQW LQ '"ULYHUV?%6
GLUHFWRU\ WR SURJUDP FRQWURO DQG JHW UDQJLQJ YDOXHV IURP WKH ¢

6HYHUDO H[DPSOH SURMHFWY DUH LQFOXGHG LQ WKH 3URMHFWV?0XOWL?(]
WKHVH H[DPSOHV WR VWDUW H[SHULPHQWLQJ ZLWK WKH FRGH 7KHVH H[DP
$50 ,$5 (:$50 RU 670 &XEH ,'(

$ 6LPSOH5DQJLQJ H[DPSOH IHDWXUHYV

5DQJLQJ PRGH

6HOHFWDEOH VFDOLQJ LQ UDQJLQJ PRGH

,QWHUUXSW PRGH LQ UDQJLQJ PRGH

5DQJLQJ PHDVXUHV GLVSOD\HG RQ VHJPHQW GLVSOD\

$ 5DQJLQJ:LWKBDWHOOLWHY H[DPSOH IHDWXUHV

6LPXOWDQHRXV UDQJLQJ IURP PDLQ 9/ SOXV XS WR EUHDNRXW E
5DQJLQJ PHDVXUHV GLVSOD\HG RQ VHJPHQW GLVSOD\

+ + + +

+
+

SDJH




80
9/ VWDQGDORQH GHPRQVWL

9/ VWDQGDORQH GHPRQVWUDWLRQV

Note:

5HY

,QVWDOOLQJ WKH 9/ VWDQGDORQH RSHUDWLRQ

7TKH 9/ 1XFOHR SDFN SURYLGHV YDULRXVY GHPRQVWUDWLRQ PRGHV IRU U

¥ 6FDOH )DFWRU ORGHV DQG WR GHPRQVWUDWH WKH H[WHQGHG U
VFDOH IDFWRUV DSSOLHG PDQXDOO\ LQ LVRODWLRQ RU DXWRPDWLFDOUC

t $ODUP WKUHVKROG PRGHV WR GHPRQVWUDWH DODUP FRQGLWLRQV ZL
DSSOLFDWLRQ KRVW DV UDQJH PHDVXUHPHQWY FURVYV SUH GHILQHG UD
LQWHUUXSW PRGH LV WKDW WKH KRVW FDQ VWD\ LQ VWDQG E\ PRGH U}
WKH 9/ ZLOO DXWRPDWLFDOO\ VHQG DQ LOQWHUUXSW WR WKH KRVW Z

t OXOWLSOH 9/ GHYLFH RSHUDWLRQ

7TKHVH DUH GHVFULEHG LQ PRUH GHWDLO LQ WKH IROORZLQJ VHFWLRQV
7R LQVWDOO 9/ VWDQGDORQH GHPRQVWUDWLRQV

If not already done, plug VL6180 expansion board onto the STM32 Nucleo board.
2Q 2Z2Z VW FRP VHDUFK IRU ; &8%( $ XQGHU 3URGXFWV
&OLFN RQ *HW 6RIWZDUH
8Q]LS WKH ILOH
7KH VWDQGDORQH GHPRQVWUDWLRQ VRIWZDUH LV ORFDWHG LQ RQH RI
+ ?3URMHFWV?670 ) 5( 1XFOHR?([DPSOHV? $ ?6LPSOH5DQJILQJI?%LC
+ ?23URMHFWV?670 ) 5( 1XFOHR?([DPSOHV? $ ?5DQJIJLQJ:LWKB6DWHOC
(DFK HI[DPSOH FRGH 6LPSOH5DQJLQJ DQG 5DQJLQJ:LWK6DWHOOLWHYV F
SURMHFWYVY 0'. $50 (:$50 670 &XEH,'( IRU HDFK 1XFOHR ERDUG W\SH /
3UH FRPSLOHG ELQDULHY DUH DOVR SURYLGHG LQ WKH %LQ GLUHFWRUL
+ 9/ B6LPSOH5DQJLQJ ELQ VKRZV WKH EHKDYLRU RI D VLQJOH 9/ L

6HFWLRQ 6LPSOH5DQJLQJ GHPRQVWUDWLRQ
+ 9/ B5DQJLQJ:LWK6DWHOOLWHY ELQ VKRZV WKH EHKDYLRU RI IRXU
6HFWLRQ 5DQJLQJ:LWK6DWHOOLWHY GHPRQVWUDWLRQ

'UDJ DQG GURS WKH ELQ ILOH \RX ZDQW WR VHOHFW WR WKH ) 5( RU /

3UHVV WKH EODFN UHVHMWHE X VB WRIQR &HWKW G0 1XFOHR ERDUG DQG UH
1XFOHR SDFN LV QRZ UXQQLQJ LQ *VWDQGDORQH" PRGH PHDQLQJ QR 3¢
86% FRQQHFWLRQ LV RQO\ XVHG WR SRZHU WKH 1XFOHR SDFN

ORYH \RXU KDQG RU DQ\ REMHFW LQ IURQW RI1 9/ DQG UHDG WKH YDO

J)LIXUBHVHW EXWWRQ

SDJH




6LPSOH5DQJLQJ GHPRQVWL

6LPSOH5DQJLQJ GHPRQVWUDWLRQ

'UDJ DQG GURS WKH 9/ B6LPSOHS5DQJLQJ ELQ ILOH LQWR WKH 1XFOHR ERI

YLIXU M/ VWDQGDORQH 6LPSOH5DQJLQJ LQVWDOODWLRQ

I g NUCLEO (E) Drag and drop VL6180 _SimpleRanging.bin

,Q WKLV UDQJLQJ PRGH WKH OHIW GLJLW GLVSOD\V WKH OHWWHU U GXULQ.

JLIXUHHIW GLVSOD\ GLJLW LQ UDQJLQJ PRGH

KHQ WKH 86% FDEOH LV SOXJJHG LQ WKH PHVVDJH 26) ~ LV GLVSOD\HG IR
WKDW 9/ VFDOHU IDFWRU LV VHW WR &RQVHTXHQWO\ UDQJH PHDVXUH
EHWZHHQ DQG FP ZLWK D JUDQXODULW\ RI PP

J)LIXUH) PHVVDJH

7KHUH DUH WZR GLIIHUHQW W\SHV Rl PRGHYVY DYDLODEOH XQGHU 6LPSOH5D
t $ VKRUW SUHVV RQ WKH 670 1XFOHR ERDUG EOXH EXWWRQ ZLOO DFWL
t $ ORQJ SUHVV RQ WKH 670 1XFOHR ERDUG EOXH EXWWRQ ZLOO DFWLY

6FDOH )DFWRU PRGH

$IWHU WKH ILUVW VKRUW SUHVV RQ WKH EOXH EXWWRQ RI WKH 670 1XFOF
IHZ VHFRQGY VHH WKH IROORZLQJ ILIJXUH 7KLV PHVVDJH LQGLFDWHYV WKI
&RQVHTXHQWO\ UDQJH PHDVXUHPHQWY EHWZHHQ WKH 9/ DQG WKH WDU.,
JUDQXODULW\ RI PP

80 5HY SDJH




80
6LPSOH5DQJLQJ GHPRQVWL

80

5HY

J)LIXUH) PHVVDJH

$W QH[W VKRUW SUHVV RQ WKH EOXH EXWWRQ RI WKH 670 1XFOHR ERDUG
VHFRQGY VHH WKH IROORZLQJ ILJXUH 7KLV PHVVDJH LQGLFDWHYV WKDW 9
UDQJH PHDVXUHPHQWY EHWZHHQ WKH 9/ DQG WKH WDUJHW DUH EHWZHH

J)LIXUH) PHVVDJH

$W QH[W VKRUW SUHVV RQ WKH EOXH EXWWRQ RI WKH 670 1XFOHR ERDUG
VHFRQGYV VHH WKH IROORZLQJ ILJXUH 7KLV PHVVDJH LQGLFDWHYVY WKDW 9
UHVXOWLQJ LQ UDQJH PHDVXUHPHQWY EHWZHHQ WKH 9/ DQG WKH WDUJI

JUDQXODULW\ RI

¥ PP IRU UDQJH PHDVXUHPHQWY EHWZHHQ
¥ PP IRU UDQJH PHDVXUHPHQWY EHWZHHQ
T PP IRU UDQJH PHDVXUHPHQWY EHWZHHQ

JLIXUM)$ PHVVDJIH

DQG FP
DQG FP
DQG FP

6WDUWLQJ IURP D 86% FDEOH FRQQHFWLRQ WKH VHTXHQFH OLQNHG WR VF
670 1XFOHR ERDUG LV GHVFULEHG LQ WKH IROORZLQJ ILJXUH

SDJH




80
6LPSOH5DQJLQJ GHPRQVWL

80

5HY

JLIXUH) VHTXHQFH

LSH Cabie

plugged

$ODUP WKUHVKROG PRGH

$W DQ\ WLPH WKH XVHU FDQ SHUIRUP D ORQJ SUHVV RQ WKH EOXH EXWWR

$ ORQJ SUHVV RQ WKH EOXH EXWWRQ RI WKH 670 1XFOHR ERDUG ZLOO DF
SUE” 5HOHDVH %XWWRQ VHH WKH IROORZLQJ ILJXUH ZLOO EH GLVSOD\HC
WKDW WKH EXWWRQ PXVW EH UHOHDVHG WR SURFHHG WR WKH YDULRXYV DC

JLIXUH5% PHVVDJH

:KHQ WKH EOXH EXWWRQ RI WKH 670 1XFOHR ERDUG LV UHOHDVHG WKH P
IHZ VHFRQGYVY VHH WKH IROORZLQJ ILJXUH WR LQGLFDWH WKH WUDQVLWLR

JLIXUH$ /R PHVVDJH

SDJH




‘,l 80

6LPSOH5DQJLQJ GHPRQVWL

7KLV PRGH LQGLFDWHYV WKH UDQJH PHDVXUHPHQW KDV JRQH EHORZ D SUH
GHPRQVWUDWLRQ PRGH WKLV OLPLW LV VHW DW FP ,Q D UHDO DSSOLFD
SURJUDPPHG WKURXJK WKH 9/ UHJLVWHUV

¥ 5DQJH PHDVXUHPHQWY RI WDUJHWV DERYH WKH WKUHVKROG ZLOO UHYV

¥ 5DQJH PHDVXUHPHQWY RI WDUJHWV EHORZ WKH WKUHVKROG ZLOO UHV
VWDWH

JLIXUH/ DQG [/ PHVVDJH

Target below ~10 ¢cm from the VLE180

:LWK WKH GHYLFH LQ WKH $ODUP /RZ PRGH D VXEVHTXHQW VKRUW SUHVV |
ZLOO WUDQVLWLRQ WR WKH $ODUP +LJK PRGH UHVXOWLQJ LQ WKH PHVVD]J
WKH IROORZLQJ ILJXUH

JLIXUH$ +L PHVVDJH

7KLV PRGH LQGLFDWHY UDQJH PHDVXUHPHQWY KDYH JRQH EH\RQG D SUH G
GHPRQVWUDWLRQ WKLV OLPLW LV VHW WR FP ,Q D UHDO DSSOLFDWLRQ
SURJUDPPHG WKURXJK 9/ UHJLVWHUV

¥ 5DQJH PHDVXUHPHQWYV RI WDUJHWYV DERYH WKH WKUHVKROG ZLOO UHV

t 5DQJH PHDVXUHPHQWYV RI WDUJHWV DERYH WKH WKUHVKROG ZLOO UHV
VWDWH

80 5HY SDJH




6LPSOH5DQJLQJ GHPRQVWL

J)LIXUH+ DQG + PHVVDJH

Target above ~25 cm from the VLE180

:LWK WKH GHYLFH LQ WKH $ODUP +LJK PRGH D VXEVHTXHQW VKRUW SUHVYV
$ODUP PRGH UHVXOWLQJ LQ WKH PHVVDJH 3% 2R EHLQJ GLVSOD\HG IRU D
7TKHUHIRUH PRYLQJ WDUJHWYV PD\ WULJJHU XS WR WZR ORZHU DQG XSSHU

JLIXUH$ 2R PHVVDJH

, ] WKH WDUJHW LV EHORZ WKH SUH GHILQHG ORZHU WKUHVKROG FP RU
WKH PHVVDJH 32 ~ ZLOO EH GLVSOD\HG WR LQGLFDWH WKH DODUP VWDWH

2ZWKHUZLVH LI WKH WDUJHW LV ZLWKLQ WKH XSSHU DQG ORZHU WKUHVKRQC

80 5HY SDJH




6LPSOH5DQJLQJ GHPRQVWL

JLIXUH2 DQG 2 PHVVDJH

Targo! abowve ~25 cm from the VLE18(

Targot botwoen <10 and =25 cm from
the VLE180

argel below ~10 em from the VL6180

$W QH[W VKRUW SUHVV RQ WKH EOXH EXWWRQ RI WKH 670 1XFOHR ERDUG

$ VXEVHTXHQW ORQJ SUHVV RQ WKH EOXH EXWWRQ RI WKH 670 1XFOHR EF
SUE” LV GLVSOD\HG IRU WKH GXUDWLRQ RI WKH SUHVV DQG IROORZLQJ UH«
5DQJLQJ 6)

80 5HY SDJH




80
5DQJLQJ:LWKEDWHOOLWHYV GHP

3

SDQIJLQJ:LWK6DWHOOLWHY GHPRQVWUDWLRQ

'UDJ DQG GURS WKH 9/ B5DQJLQJ:LWK6DWHOOLWHY ELQ ILOH ZKLFK RQH
D) 5( RUD/ 5* 670 1XFOHR ERDUG

JLIXUHY/ 5DQJLQJ:LWK6DWHOOLWHY GHPRQVWUDWLRQ LQVW

/—\

I gmw NUCLEO (E:) Drag and drop VL6180_RangingWithSatellites.bin

80 5HY SDJH




‘,l 80

5DQJLQJ:LWK6DWHOOLWHY GHP

JLIXUHB670 1XFOHR 9/ H[SDQVLRQ DQG 9/ EUHDNRXW ERDUGYV 5D
FRQILIXUDWLRQ

Board
X-NUCLEO-6180A1

DISPLAY1

FOR EVALUATION ONLY

:KHQ WKH 86% FDEOH LV FRQQHFWHG D VHW RI OHWWHUV LV GLVSOD\HG
(DFK OHWWHU LQGLFDWHYVY RQH RI WKH IRXU SRWHQWLDO 9/ GHYLFHV LQ
¥ SW” LQGLFDWHYV 9/ RQ WKH PDLQ ERDUG

¥ 3/ LQGLFDWHYV 9/ RQ WKH OHIW EUHDNRXW ERDUG

¥ SE" LQGLFDWHYV 9/ RQ WKH ERWWRP EUHDNRXW ERDUG

T 3U" LQGLFDWHYV 9/ RQ WKH ULJKW EUHDNRXW ERDUG

80 5HY SDJH




80
5DQJLQJ:LWKEDWHOOLWHYV GHP

5HY

JLIXUH/HWWHUV LQGLFDWLQJ 9/ EUHDNRXW ERDUG FRQQHF

VLE180 main board indicator VLE180 right satellite indicator

VLE180 left satellite indicator
=7

VL6180 bottomn satellite indicator

$IWHU D VKRUW SUHVV RQ WKH EOXH EXWWRQ RI WKH 670 1XFOHR ERDUG
/&' GLIJLWV WR LQGLFDWH YDULRXV UDQJLQJ GLVWDQFHV (DFK GLJLW FRUL
DWWDFKHG DV LOOXVWUDWHG LQ WKH IROORZLQJ ILJXUH

t , ) WKH WDUJHW LV ZLWKLQ VKRUW UDQJH RI D 9/ GHYLFH D VLQJOH

t ‘KHQ WKH WDUJHW LV LQ PHGLXP RU ORQJ UDQJH RI WKH 9/ GHYLFH
UHVSHFWLYHO\ RQ WKH FRUUHVSRQGLQJ GLJLW

2QFH WKH WDUJHW H[FHHGVY D SUH GHILQHG PD[LPXP OLPLW WKH FRUUHVSI
HPSW\ GLVSOD\

SDJH




‘ 80
Y/ 5DQJLQJ:LWKEDWHOOLWHYV GHP

JLIXUH%DU JUDSK GLVSOD\ LQGLFDWLQJ WKH GLVWDQFH EHWZHHQ WKF&E

Target close to the 4 VLB1ED

=5 % 10cm
I
Targat progresaheely moged back

simultaneculy (ram the 4 VL1580

DHstemoe betwesn targel and VLG1BG:
Miairm boand VUBLBD : == 20cm
Lislt e bk b VLG 180 e ik out Badeda: = 1000 20 o
Rlght VLA 1Bl breskoat board - = 5 8o 18om |

SDJH




‘_,l 80

S5HYLVLRQ KLVWRU\

TDEOMREFXPHQW UHYLVLRQ KLVWRU\

6HS ,QLWLDO UHOHDVH

80 5HY SDJH




&RQWHQWYV

&RQWHQWYV
+DUGZDUH GHVFULSWLRQ
670 &XEH GHVFULSWLRQ
&8 % ( $ DQG 670 &XEH
9/ VWDQGDORQH GHPRQVWUDWLRQV
,QVWDOOLQJ WKH 9/ VWDQGDORQH RSHUDWLRQ
6LPSOH5DQJLQJ GHPRQVWUDWLRQ
5DQJLQJ:LWK6DWHOOLWHY GHPRQVWUDWLRQ
5HYLVLRQ KLVWRU\
&RQWHQWYV

80 5HY SDJH




,03257$17 127,&( + 3/($6( 5($' &$5()8//<

670LFURHOHFWURQLFV 19 DQG LWV VXEVLGLDULHV 367" UHVHUYH WKH ULJKW WR PDNH FKDQJHV FRUU!
SURGXFWV DQG RU WR WKLV GRFXPHQW DW DQ\ WLPH ZLWKRXW QRWLFH 3XUFKDVHUV VKRXOG REWDLQ
SURGXFWV DUH VROG SXUVXDQW WR 671V WHUPV DQG FRQGLWLRQV RI VDOH LQ SODFH DW WKH WLPH RI

3XUFKDVHUV DUH VROHO\ UHVSRQVLEOH IRU WKH FKRLFH VHOHFWLRQ DQG XVH RI 67 SURGXFWYV DQG 6
3XUFKDVHUVY SURGXFWV

1R OLFHQVH H[SUHVV RU LPSOLHG WR DQ\ LQWHOOHFWXDO SURSHUW\ ULJKW LV JUDQWHG E\ 67 KHUHL
5HVDOH RI 67 SURGXFWV ZLWK SURYLVLRQV GLIITHUHQW IURP WKH LQIRUPDWLRQ VHW IRUWK KHUHLQ VKI

67 DQG WKH 67 ORJR DUH WUDGHPDUNYV Rl 67 )RU DGGLWLRQDO 4227 U b Wi R\QU DHOROR B VAR W UDUGRHGPXOFUM \R L
QDPHY DUH WKH SURSHUW\ RI WKHLU UHVSHFWLYH RZQHUV

,QIRUPDWLRQ LQ WKLV GRFXPHQW VXSHUVHGHY DQG UHSODFHV LQIRUPDWLRQ SUHYLRXVO\ VXSSOLHG L
< 670LFURHOHFWURQLFV # $00 ULJKWV UHVHUYHG

80 5HY SDJH
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