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16-channel, LIDAR signal processor Low power operation: <375 mA typical current

Frame rates up to 1.9 kHz at 50 MHz SPI clock consumption

Automatic gain control Low voltage supply: 1.8 V typical and 3.3 V typical

DC balance Low data processing overhead

Ambient light cancellation 4-wire SPI

Independent channel configurability 7 mm x 7 mm, 48-lead LFCSP EESREEEA
Programmable timing controls SIS IADAS

LIDAREZHEFEE

©2020 Analog Devices, Inc. {(REBFFEIE,



ATEDral) - B, AIRZE, sBHIES SRS

AHEAD OF WHAT'S POSSIBLE™

TAEL:43Kk; tp:dns; 1ps:1063; fisDly:1875ns; nFis:40

10 ¢
NOHOW =0m
10°F limitati
IAELsp / imitations Qzd=1e+04; lab=1e-06uA
i 6 T T . ! . 0 y
105 o AEL18sp ) 1
! . {
S ¥ : $ ! i
p: A g D;')]!JEE g8 - . i ' i {107
[ [k g5 T i T TR | <
(=4} z 3 E 1 ! : ! l l i Z
A e gl ¥ & i ! 11
£ 1 \ |'-'E_'| = : I : i !
4 T £ & i
102+ o 5 i f i T F
il AEL1A 1 2 3 4 6 7 8 9 10
- = ~ \
1 —
o't H7]</EF } VS j: ILJE
10° T T
o ea SHERERL
=f ; ® * DRNG=1:88e+01:Fx powet=2W * * 3.000000¢
‘performance ” °
‘0-1 T S S R S N i R S B A R iiI— d  i ESSl § K 9 ? g ° ° ° °
10 10* 107 10° w0’ E . . - e t T t 2 2
AHE - signal puse duration p () . # é /—1———,"”
?é EL | j:}l_-, ITOF VS. DTOF 12.999999¢
TOrmROAion awlysin, 00 PPN, laop 121 ! et FOu Py .l
| A ' ) 1 ' 5 . 100 " L L L n 1 n 4
2 3 4 5 6 7 8 9 10
iy z Shutter time
2 [ | | e o N 1 |l [ 3
i“” ‘ | \’ |\ | [ i [ | [ “ %L‘ T
p | - | | ) ) \ - =
L I -l N |‘
O |‘l I = 1
]‘ L ‘11 i I ] o l I J] il

EAET Eatin
wt

Indoronction rate W Moaimal et value

9 // 22 July 2020

00 W00 WO WD ACO M0 KO L TR 7 O T I 111
Ioapw loops

AOO A0 R0




\N\/

Sep Response
4
3
g ol Digital chop
1 b \ A v 7 '
2z .
- iE VSMZHCDS
“ e — ..C {
| Analog chop aa— u‘“:?
‘ wretind?
g - - - "
Bode Diagram
w0F - ————_Iolegerator ~ .
i 8 ——Iﬂtwatof—w#i—»ﬁ—-..
8
‘é 0 Band pass filter e —
-
3 4% Analog clzop D1g1ta] c[zop
10°¢ 10" 104 10!
Frequency (Hz)
Bode Diagram

Chop efficiency compare

104 10° 10 10"

Frequency (Mz)

10 // 22 July 2020

Z=0 — Ea

IR RO
BE->SEEEERE-
>[I

-BRlHEtR: J¢H
BRS8N

>iE/AAICED
- L :I:I: Ry 4
e RC%*SZEITEH
w? 10" 10" 10"
mencv (Hz)
~ Y2 E
LA Key point: AJZSSR{REE IR TRAY
Y= EEMERE, AERmIUEI 155
EE MR EEE, HI\=1 Sample ~=55f35 101
Lidar
Thin « 20;
T41s = 259; " delay pattern . chop
T3 el NN NENN P >
Tshe = 24; ;'1‘.'|'|'|'|'1'1'| 2
. e O 8
i @ NANAANARM =~ 0
‘g 3]
-t | =
s 5 2
Wiha SOCLI4D(THIN-3)-D(Thin)); % E 5!‘200
Wka o ((-340(TR)I/TI); B-v -10 | S
Ny 1-¥sha) .s_
Wiy3 - WiaThint -15 400
on o arvayfun(S(x) [<240(2) o0(x-1)-0(x))*=itFla(10 ,TFls), Tehas[1:20:180, 10 0 0.5 1 10° 1010
Dxt « arrayfun(i{x) (Hsha eO(ne1)e0fx) ) *mitFin(20 ,tfls), Tehas[1:20:100, & "
D2 « arraptun(@ix) (Mshe *0(x-2)-0(x))mitFls (30 ,TFls), & +[1:20:100, W0 T {anconie) 10 8 Frequency (Hz)
Fux = cellfun{@(x) meys*s, [Ox, Dxi, Dx2], “UniforeOutput’, false): Short S/H sample hold
Fx - Frx(diendi3); 200 200
Fal . Fxalend/Selinnd*2/3); _~ o
a2 o Fux{end*2/D+1:e0d) % %
figure(5); = 0 f o 0
hSa = aubplon(2,2.1); g %
stepplot(Oxfend e, Onl{end), Dxd{end) -2, 0:Tp/20:3000*2Tp), lhle( veley é g
hed « subplet(2,2.2): h51 « bodeplot(Fx{iiend} , Wrla*wint); title(’c l € 200 € 200
hSc « sebplon().2,4); h52 « bogeplot(Fxi{ltend), Hria*Rint); citis( sssgis " L M g’ S’
75d = subplot(],.2,3); h53 « bodeplot{Fal{l:end), Mtia*Hint); title( 'Skort /W) H = =
SFigure(t); M « bodeplot | Fulllienmd)) 400 400 .
wraycmli(n utnvﬂml(- 7 roatm SN e L [Se2,0008), ‘viim, [-d0e, 209], 10('\ 10”) 10° 10“‘)
Yarrayfani B agard(n Whaw Locatian southeant*), [hSa, hsh hsc, Md)) || quency (HZ) Frequen(_y (Hz)

©2020 Analog Devices, uic. rENITBIX M.

RIF

- (SSNEFERIA

BT

-ETESFRFRN

IS

=]
«iET

Magnituce (dB)

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Bode Diagram

=

P N";




IRUTHEEIEHS — CT ¥ -A ADCEIFIBIRATIR LT

.“‘ 0. ghEme

® ::—37-5: ZLHJI_'I -

BN MATLAB %
. Nl
L e@® ditdfi HERRRER

dlf

« RFERIEIR-OSR, * MATLAB fvtool XiZ 1B /SIEREsM
< KEH, PERSE
i o * Perl4ERXRTLIS B EIRAFEIRIEL
< EBESR,
- B, i @ R - i S - i > sonae]
e ] Bl Srage! Siaged Suged Gt Eiges Staged e
L==¢ Z

11 // 22 July 2020 ©2020 Analog Devices, Inc. {REBFREIF,



1R1HEENEM5) — CT Y-A ADCEIE SR S8igiT

AHEAD OF WHAT'S POSSIBLE™

Target Spec YEhR . T . T e

* OSR=64; ] [ =

* Fs= 32¢6; %smapy freq (mclk): 32MHz HE 4NY & = -
* Fc=Fs/OSR/2; % Cutoff frequency: 250KHz 4 i % ’&/?\p& ) '31755 | ; é&ﬂ%,_iﬂa_ E%%{’tﬂjtt

* TWrto =8*0SR; % Transition_Width/Cutoff_Frequence: 512

* TW =Fs/TWrto; % Transition width: 62.5KHz 5 i
* Ap=1le-2; % Maximum passband ripple: 0.01 dB t 'g
* Ast=80; % Minimum stopband attenuation: 80 dB 1| _ _ " .
Fp=FcTW/2; % passband left: 218.75KHz | ' i il ,
- | i ! t
« Fst= FctTW/2; % stopband right: 281.25KHz J | I | I ‘ % { k
il ! h . 1 A4 ALiA. i
EURES TS
F== SIRRXJJ I:H”' UL SNR: 8479 dB 8NO: 4479 4B SNR: 44.98 dB SNR: 60.67 dB
0.6 1 06 ! 06 0 i A, 10 l 100
® @ ® FI' N \ R ]
0.5 {05 & ™ )
04 0 04 0 04 0 M ‘é 3 I'. ‘ u; wi ] @ [ @‘ 1 . “
= « 3 o z @ - > | = | <3 Y
@ @ 0 O @ 10 ¢ E II l 2 | ? 0 ! | m | ‘
0.2 0.2 0.2 2 | g ‘ ¢ L Bl |
05 i-0.5 L LU Wy % | 1f |t
Y4 A0 | 1. {411
5 o) otoe @ "
0L —2 4., 0L o2 281 —e— %
Q 2 4 6 0 2 “ 0 5 e , 1 i y 7 au IF T
10 10 10° '’ 1o 10’ 0 '’
Fruguency (MHz) Fraquency (MHz) Froquency (MHz) Frequency (MHz)
06 - 1 06 > - o8 3 SNR: 7695 0B SHR: 81,4048 SN BA0ee SNR; 821308
© | = " 1o 10 1160/ 20
0.4 2 05 040 04 2 H ]‘ ‘; ;
® ® @ ® e f f wll
\ | h | \ | &)
0.2 0 02 los 02 IR go o\ el N\ | g ||
2 ) A ) i (| ) (
H o D B 0 i Lilll | § \ i U
2090 ® ® PR05 w-@w PR @ | T 2 ) H N
- b bc?:b e "1 f ey - i d '. || e | ‘T o | “»:Jol‘\[?lﬂ A
- | = || T | | \ VLITE \“‘l"‘ |
0.2 - - 1 0.2 — 0 02 - Nib, ,,# l . \?lw bl ,I?.f[;‘ .1 L
0 5 10 15 0 20 40 60 0 5 . LR m. La i
. L I 4 b 7| S S\ - e
W0 ot W 1 i fof e owom om m
Froguoncy (MHz) Frequoncy (kHz) Froguancy (kHz) Froquency (kHz)

12 // 22 July 2020 ©2020 Analog Devices, Inc. {REBFFEIF,



I

EFIPE, FRSEUERE ST BRI EE DL

©2020 Analog Devices, Inc. {REBRTEIF!,



RAEL |
FRAEEIT 40 e

BE D T R IREIER S

SCIERZ
FREREL
HEDHT

"1 :

SUGEEEIE e

14 // 22 July 2020

©2020 Analog Devices, Inc. {REBRFEINF,

Rzl
. MAT
ZEhg—ES

ANALOG
DEVICES

. GUI, @O

) T

R, EsoRiEE
R



O ERE D T MR B LA St
T HRETE-R1T
16

T Figu[e 1 — D & Figue 70

De [t Yew bumt Took Desdiop Wedow Lslo -

File Edit View Insert Tools Desktop Windoy Jdde @08 LE

. poow point foind 0.00 my treiD: 108, rdFrmid: 95, bokFullD. sle secP1200, #s a
Nede @ 08 &k [E o " ' \ - | Dlscontlnuny -> lock Ioop flaw _ Much better
) = j o P X F 2
2 gpioClg OFAA  tsiModR . 0000 = J ; a._r + 4
3 CH2 230 channels [0 15] “u —;.: @ we b 100 .u—L '4;.'_‘ TYeud ) A_f'f-
4 CHI 230 nCap {1:100] 2 w' Cannel BT 23466 78§ 111217 1415 | ‘,r-'f
5 CH4 230  onoff 11111 o iv f il __/ 7 _f"'

o

é CH5 230 GTgain  0BS8O
7 CHB 220 tiaRCtim 1440 2
8 CH? 230 SHACLR 0

s i 7k5135§;|\_é/E Ef)u s "‘ﬁE Respin Azt _H&}ﬁ)#*ﬁz})%

10 CH9 255  diyBmFL_ 1000 AN : N =
11 CH1I0 255 ffVidDly 1C &*Hj £ *ﬁ g%;%ttiﬁ

-

>
ll'-l

12 CH11 255  skipHood 0
13 CH12 255  BmCHRO 9011
14 CH13 255  regAdr  E2 E1

|l.v| Rrbe [V cthos w15y e | |'nnﬁgl (] . 1 |

Lo A8 ‘ L% JH60 IS R
1 SmCHM 255 regVal  ABOD 3100 - m‘“mmr‘ﬁ‘“ = N Shd'ug wirsdow fittes
16 CH15 ageCt  B01C } =

17 AGC  FEFF  DCB _ FFFF

=GO |

Intiakize Lidar [mu ena..
Ddns

LED/chgDLL ploiBnk  rstBnk

Calib Kemal

50m Target
~3000 code

[V]abg [ IBatch  Run [v]cam |

15 // 22 July 2020 ©2020 Analog Devices, Inc. {REBFFEIF,



—UATU S RAVERI ML

B2MItED

MR A
UL

RESCNEHERI L i AR FR BRSO T3 7]

Raw data signal frame Multiple frames raw data

W By S BB el e A O TR e Tk E P R W § Bag D501 dacFir 38 GATIA LOmE TWAmen FTRS FLS Y

Expociod //

gl bas \\P'W
!.l’lﬂl
Multi frames mult: channel
" ". ‘ ’ g |
ey vy
/ ) / ]
v ’ V =

NIRRT ¢ FFTHTIE
IRFSHRTL ZiﬂﬁE{ﬁFlﬂju

16 // 22 July 2020 ©2020 Analog Devices, Inc. {REBFREIF,

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

What's more can data tells
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Algorithm helps analysis system problems...
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