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HRL®$hort REaﬁﬁéBer .S

Sensor Oper aRuinon: Free

When operating in free run mode, most r ge readings
effect is typically |l ess thamnme mmiraEml caldli eswa nec e |
additional supporting circuitry or complicated user s
Many acoustic noise sources will haveShott-EZngensor af
However, users are encouraged to test sensor operatic
Sensor Minimum Distance

The sensor mini munrtcm e(plo.r8 eidn cdh esst)a-8 brteéa w eBvZa@rg,e | tl h ed eH ReLcM
wit hmm df the front sensor -cfraowa.l |IL arygpe -ctea rl gye trsa ncgleo saesr

Sensor Oper @2€inbo -cbrd o m

Because of acoustic phase ef-¢ mca scdn BnDatyh ee xrpeeari efnicesel da,c
cancellation of the returning mmveTbemeretfiett agbeaoi
target distance increasesm. affdrhasisotr elbcom,obseused
sensor accuracy are effdhourt®RdAand etoan mdy retc ttsh ec mMaRL Var e f
Rangiddlbocati on

The HRLh&rt-Edngeports the range to distant targets ste

wlky3asS 1»BBWR ¢nkdSh NI y3IS A& YSIF&dzZNBR FNRY (KS FTNEBYNHS GCKGS¢

I n generalShot hZHABEVI report the range to the | eadin;i
detection has been characterized in the sensor beam |
Target Size Compensation
Most | ow cost wultrasonic rangefinders wil/l report t hi
addition, they may also report the range to | arger si
The HRLR&rt-Edngensor | ine correctly compensates for te
enough to be detected, the sensor wil/l report the sat
targets can have additional detection noise that may
may have an apparent distance that is slightly farthe
object (s) Compensation for target size is applied 1t
Sel ecti ngSho rHRR-8/4 g e
The HRWh&rt-Edngeoduct | ine offers varied sensitivity t
The diagram bel ow shows how each product balances serl
range, pin outputs, or other operations of the sensot
ref er enceShtohret -BHEEhegeem Patt er ns.
Ser i 4 Peopl Wi de Hi gh Best Lar ge Narr o Noi se 5 Meter
Part Numf I nterf Detect Beam | Sensi t| Bal an Target Beam Tol er a Range
MB160 3 RS232 Yes Yes Yes Yes
MB1613 RS232 Yes Yes Yes Yes Yes
MB1623 RS232 Yes Yes
MB1633 RS232 Yes Yes Yes Yes Yes
MB1643 RS232 Yes Yes Yes Yes
MB160 4 TTL Yes Yes Yes Yes
MB1614 TTL Yes Yes Yes Yes Yes
MB1624 TTL Yes Yes
MB1634 TTL Yes Yes Yes Yes Yes
MB1644 TTL Yes Yes Yes Yes
® MaxBotix I nc., products are engineered and assembl ®9%®n the
QMaXBOtiX We b www. maxbotix.c
PD15029c¢c
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HRL-BhortREaﬁﬁéSeri_gs
Supply Voltage Droop and Charge Compensation

During powerShoprt-REegéelReé®r | ine wild/l calibrate itself
the sensor wildl compensate if the supplied voltage gi
I f the voltage applied to the sensor changes faster t
The sensor requires noise free power for best operati
readings may be affected Typically adding a 100uF ¢
most power related electrical noise issues.
Mechani cal Di mensions
~—B
M‘1‘4> ‘
B S
A o N |
F ..'_.'. |
]7+
L . @
G NS
L1 o PR
CJ# D ‘JO (S
__________________________ e
A 1.498p38 -3 D |0. 102 o0-n4n G |0. 700y .-mM] K |0. 125 |3i-m& | K]O. 125 |8i dndn O |0. 58|aed .-Mdn7
B 0.875p22 .23l E |0O. 6403 .-non2] H JO. 5yad® -"¥3| L |0O. 04D4g1.nn|L JO. 0dD4.1. -k P l0. 70| .-Mm8
C 0.102p2. & | F |1. 2486 .-ntn3| | 0. 06]20-mk M]O.053¢1. &m|M]JO. 05391. -k Q |0. 34|8Ba -in
Wei ght 8 Gr ams J |0. 16|28 0-0n NJ]O. 625915 .- NJO. 625915 .-m] R |0. 42|10 .-Mnd
Temperature Compensation
On Bodrnd ernal Temperature Compensation
The speed of sound in air increases about 0.6 meters
Short-R&nge equipped with an internal temperature sen:
speed of sound changes.
The self heating (15mwW at 5V, or 8mwW at 3.3V) will ct
amount of self heating is dependent upon user mounti:
Most i mportantly, the actual air temperature of the |
measured at the sensor electronics Sensors mounted i
temperature gradient is severe, may experience a | ar ¢
accuracy. For exampl emebei $dtcagshawveéehf aobeigbtceifl 2nc¢
mor e Because of these temperature affects, users de:s
mounted external temperature sensor or to manually a¢
HRMax Te"rExt er nal Temperature Sensor
Al t hough -Shhoer tHERRALnVpas an i nternal temperature sensor ;
optional external teamppdrheSiHRdAtVEEdngeld | Qutpomaeid cal l y
HRMaxTemp temperature sensor and begin to apply tempe
The exter temperature sensor allows for thehmast n
sor electronics; and by allowing the user

ranging p

n a
from the se
at
For best r e

I
n
h.
sults connect the t eSrhpoerrtaldunrgea ds etnhseo re xnp edowte
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Temperatur e
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The graph bel ow shows minimum operating voltage of
Minimum Operating Voltage vs Temperature
34 For operation to -40°C voltage
shall be 2.8V or higher
32
3
=
L 238
g g
2 s ™\,
>
&
2 24
w
232
2 1 1 I I L] 1
60 40 20 0 20 40 60 80
Temperature (°C)
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HRL®$hort R%}EéﬂSer .S

Operating Modes

Mul ti ple Sensor Operation

Mul ti pl-2h dHRtILEFZngensors can be used simultaneously in
inter{ertoeamlsle) . Evehabk, magmetcltbseccur for users wis
the same environment Thi s -ilntcaewr fod réd Mddesttieesngred.r € Benaa u
to sensor interference must be accounted for. To av
creasas k bet ween sensors. This will be necessary when
The recommended chaining method is AN Output Command e
sensor to range and so on for all the sensors in the
sensor is triggered to range again. Bel ow i s a diagr e
tdzZf t w- LAWY

UNBG aSyaz|N

Hndz{ G2 6

NEad 2T GK|S

NEFR GKS Nj

4S1ljdzSy0So

b LAY
Ay Lddzil

Anot her recommended chaining method is AN Output Con:
next sensor to range and so on for all the sensors i
sensor in the array to range again and will continue
tdzd t w- LAY KAIHENY i KS

UNBRG aSyazN Z NIL— T ST adu

Hndzd G2 decY{c

YAONR O2yi

G2 NI diNAY Ak

AYLISREYyOS &i

¢ - 2 dzii Lddzi 21

ASyaz2Nl o@t b

G2 GKS w- 2|7 NE GIA Y / /

éé)/éENJfD Ay Lidzd Ay Lddzu Ay Lddzd
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HRL®$hort REaﬁﬁéSer .S

Operating Modes Cont
|l ndependent Sensor Operation
The HRh&rt-Edngensors have the capability to operat
HRLB8hort-RZdngensors in single or independent s-ewmasBOT
Freen is the default mode of operati oehhdrotrrBande rmoso
three separate outputs that wupdate the range dat a
are diagrams on how to connect the sensor for each
operating environment
Ground]of Ground | o]r Ground
Circui Circui Circui
Common Common Common
Supply|] Vo Supply|] Vo Supply
age of =25 age of [ Z- age of
5.5 volts 5.5 volts 5.5 vo
Wirep'All_ WirepPW Wire S
to usepwilt to use |t.hel pin to
ADC out put R232 o
out put
Operations and Ti ming
Power Up Timing
Vcc
Pin 6 (Vcc) J Clean, Stable Power Provided to Vcc
0

Vcc : -
Pin 5 (RS232 Serial Output) 3 B Initially S
: Not Driven = SetLow | Data Output in RS232 Low Idle State
= A= for RS232
_ _ Ve : — ] == High Idle State
Pin 5 (TTL Serial Output) & \o4 priven E ity E Data Output in TTL i for TTL
0 : : -
e z Start R i
: : Q S e art Ranging or
Pin 4 (Ranging Start/Stop) : Not Driven Internally Set High or User Controlled = Monitoring Begins
0 - = = =
Time  Oms ~60 ms ~70ms ~164 ms
® MaxBotix | nc. products are engineered and assembl @ 9ifn
QMaXBOtiX We b www. mPanlk; g;
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HRL-BhortREaﬁﬁé;eri_gs
Operations and Timing Continued

Re alli me Ope-fTatiggrer ed

Re#li me or triggered operation allows users to take a
operating in triggered mode, a maximum refresh rate ¢
triggered operation allows users to range targets mo\
Users can enter -tainme remaTmi ggapendaed Rradati on by maki ng
vol tage | evel on Pin 4 is set | ow. After the sensor
hi gh This starts a br-8hdorn€d@angwahgyeococayplue ahe Mmoset HI
filtering. Pl a¢d s rTefigrgeemea tOperRdadlon ti ming diagra
Readings during triggered operation ar e5nne.ss Aalcscou,r abt e
range readings are not filtered, noise tolerance can
sampling range at a ti me.

Realtime Triggered Operation

Vce
Pin 6 (Vcc) Clean, Stable Power Provided to Vcc Power supply must be free of noise
(All signals are referenced to Vcc and 0V.) for best results.

Initially set Low

: 2 To maintain real time range data,
e gt(gr?/g%;np%\J I Drive High for >20uS (<0.02mS) up to 97m$S L/ Pin 4 must be set Low besf’ore

serial data send is complete.

¢ ; 22 The analog voltage output maintains
Pin3i{Analeg ;Prevuous g motage i the voltagg corregspond?ng to the
Voltage Output) = Voltage set (as available)

latest range measurement.
Pin2 (Pulse :
Width Output) :

Pin 5 (RS232 Serial
Output) default

Range information is output with
a high pulse width between 300uS
and 5000uS

« SRR T O L LT T T T

1
g iritsanene

g Data sent:3
g in RS232 :3
5 Low Idle State

srenfeornnnnna@aearesrannanenn

for RS232
’ ' High Idle State
Pin 5 (TTL Serial for TTL
Output), jumper _
2 ~85 ms £
Time g ms ~0ms  ~98 ms

® » MaxBotix I nc., products are engineered andwagsembl cﬁbgﬁeln t he
<> MaxBotix ebwww. mPanl : (()) ! ; Cx c
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HRL-BhortREaﬁﬁé;eri_gs
Operations and Timing Continued

When operating in {SrheoaetrBEmgmende,r st lneg eHRIleNsi gned t o be
environments. Many acoustic noise sources B®hblrtRang:¢
EZ sensors

Most range readings are accurately reported. -mmf fThe.
all ows userditme ampglr@aysomeal di stance sensing without

complicated user software.

Filtered OpreeReahi on

The HERh&rt-BEdngees an internal 2Hz bandwidth filter tc
every 100mS or 10Hz .& Tphdrsf drmpamoe sf drh ea scenrsaoay , noi se
stability T h @ ufni lotpeerriant g oinn atllseo fpreeemi t s addi ti onal a
hdzli Lddzi 0 Y a. mc- o

hdzii LddzGi 0Y a. mc - n

® » MaxBotix I nc., products are engineered andwggivawb%afbg?{ll}(hce
<> MaxBotix ' T PD15020¢
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