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OomRON

ZX-LDA

Smart Sensors

INSTRUCTION SHEET

Thank you for purchasing an OMRON ZX-LDAODO Smart
Sensor. We hope you will fully utilize this product and its
performance for many years to come.
To ensure safely, read this manual carefully before using the
Sensor. In addition, keep this manual in an easily accessible
location for guick reference when needed.
TRACEABILITY INFORMATION:
Representative in EU: Manufacturer;

Omran Europe B.V. Omron Corporation,

Woegalaan 67-69 Sensing Devices Division H.Q.

2132 JD Hoofddorp, Industrial Sensors Division & Application Sensors Division

The Netherlands Shiokoji Horikawa,

Shimogyo-ku, Kyoto 600-8530 JAPAN

The following notice applies only lo products Lthat carry Lhe CE mark:
Notice:

This is a class A product. In residential areas il may cause radio
intetfarence, in which case the user may be required to take adequate
measures to reduce interference.

© OMRON Corporation 2001 All Righls Reserved.

1620788-2E

PRECAUTIONS FOR CORRECT USE

{1) Conform lo the specified ratings and performance.

2
trofler while power is being supplied, otherwise the Sensor may be
damaged.

(3) Allow a warm-up period of approximately 10 minutes after turning ON the
power supply.

Do not disconnect the conneclor connecling the Sensor Head and the con-

B Power Supply and Wiring

{1
{2
@
@)

(5
(6)
(7
(8)

Do not exceed the rated current. Doing s may damage {he Sensor.
Do nof connact the power supply in reverse and do not connect AC power.
Do not short the load on the open-collector output.

The folal fength of the Sensor cable or Amplifier cable musl be 106 m or less.

Use a ZX-XCOA Extension Cable (order separalely) if required to exiend
the cable from the Senscr. Use a shiaided cable {o extend the Amplifier
cable.

Do not lay a power supply cable for the ZX logether with high-voltage lines
or power lines {0 prevent inferfarance, damage, and malfunction.

When using a commercially available switching regulator, ground the FG
(frame ground) tlerminal.

If lhe power supply line is subject to surges, connact a surge absorber that
nmeets the conditions of the usage environment.

When using a Calculating Unil, connect the corresponding linear ground of
the Ampilifier Unit.

B Cleaning

Do not use thinners, benzene, acelone, or kerosene for cleaning.

An Operation Manval (Cat. No. Z187) that describes ZX.L Series Smart
Senser funclions and operalion is also availatle (sold separalely). Ask your
OMRON representative,

This manual can also be downloaded free of charge from the following site:

hitp:/fewrerw.fa.omron.co jpismart/

1.

Reset input

The reset inpul is used o reset the outputs. When the reset input is tumed
ON, internal operation is interrupted and (he specified valugs are output from
the judgemenl and linear outputs. The following values are oulput according
{o the selling for nen-measurement.

Oulput Selting for non-measurement
ulpu CLAMP KEEP
Judgement outpuls AIGFF The values
: Maximum output velue | Immediately before
Linear cutput is held. the non-measurement
C— kept.
Main display status are kep
Sub-display ) fESEI‘: ) ) l’ESEl:
Maximum output voltaga:  Approximalely 5.5V
Maximum cutput currenl: Approximately 23 mA

lé??

m /O Circuit Diagrams

« NPN Amplifier Unit: ZX-LDA11
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m  Environment
{1} Do not use the Senser in strong electromagnetic fields or In an 1. Power Supply (12 to 24 VOC) .
environment where the operation of the Sensor is subject to the reflection A 12 lo 24-VDC power supply is connected to the power supply lerminal.
of intense light {such as other lasar beams or electric arc-welding When using an Amplifier Unit with a PNP culpul, the power supply
machines.) terminal Is also the commeon VO terminal for all /O except for the linear
{2) Do not operate the Sensor in the following locations: output.
* Locallans sublecth sirong vibration 2 '?I:;D(E(I?lt\),)terminal is the 0-V power supply terminal. When using an Ampli
: tgz:gz:: :ﬂbjec: :0 z!ricthsm*;gght ornear healting equipmenl. fier Unit wilh an NPN output, the GND terminal is also the common /O ter-
) blect o high bumidity. ) . minal for all /O except for the linear output.
» Locations where the Sensor would accumulale dusi, dif, mefallic powder, 3. HIGH Oulput
etc. . . " ON when the Msasured value > HIGH threshold.
+ Localions subject fo corrosive or flammable gases. o The HIGH outpul operates the same as the HIGH Indlcalor.
+ Locations subject to exposure to organic solvents, water, oil, elc. 4, PASS Output
* Locations subject to strong efectromagnetic or electrical fiefds. ON when the LOW threshold £ Measured value s HIGH threshold.
¢ Locations subject to rapid changes in temperature. The PASS output operates the same as the PASS indicator.
* Localions subject to freezing. 5. LOW Output OW threshold
T i ON when the Measured value < L threshold.
W External Amplifier Unit /O The LOW output operates the same as the LOW indicator.
1. 121024 VDG 6. Linear Qutput
2. GND(0V) The linear outpul is made according to the measured value. Select
3. HIGH output between a current ouiput of 4 to 20 mA or a voltage oulput of 24 V.,
4. PASS output (The output is set on the DIP switch on the back. Refer to Part Names and
5. LOW outpul Functions for details.)
8. Linoar oulpul 7. Linear Output GND
7. Linear oulpul GND Connecled to the inpul device as the finear output ground.
8. Laser OFF inpul
9. Zeroresetinput 8. Laser OFF lopul ) .
10. Timing input When the Laser OFF inpul is turned ON, the laser emission will lun OFF
11. Resat input and LdofFF wilbe displayed on the sub-display. Status will be
according to the selling for non-measurement.
Note 1. Use a separate stabilized power supply for the Amplifier Unit, pariicufarl 9. Zero Resel Input
e when higr? rasolution is req:?ired. i P P Y The setfings are as follows, accarding to the length of time lhe input is ON:
2. Wire the Unit comreclly. Incorrecl wiing may cesult in damage to the Unit. e 02sto08s; The zero point is reset.
(Do not allow the KO lines, particularly the Iinear oulput, to come into e 1S min.: The zero point resel is released.
3 ﬁc’m?ﬁt " around ») {blue ling) for th ly and use the shield 10. Timing Input
sa the 0-V ground line (blue line) for the power su and use the shi P : :
wire Qinear gutput ground) together with fﬁ’; linearpgutput (blck e} for The liming input is used to control the timing of the hold funclions.
linear outptt. Each of these grounds must be used for the designed
purpose. When not using the linear output, connect the linear oulpul
ground to the 0-V ground line.
B _Ratings/Specifications
ltem ZX-LDA11 [ ZX%-LDA41
Measurement period 150 pis
Possible average count
sollings (See n?ne 1) 1,2, 4, 8, 16, 32, 64, 128, 256, 512, 1,024, 2,048, or 4,096
Temperatuse charagleristic When connecled 1o a Reflective Sensor Head : 0.01% F5/°C, When connected to a Through-bearn Sensor Head ; 8.1% FS/°C
Linear output Current output: 4 to 20 mA/FS, Max. load resistance: 300 Q
{See note 3. Voltage output: #4 V (= 5V, 1 to 5 V, See note 4.}, Qulput impedance: 160 O
Judgement outputs NPN open-collector outputs, PNP apen-collector outputs,
(3 outputs: HIGH/ 30 VDC, 50 mA max. 30 vDC, 50 mA max.
PASS/LOW) Residual voltage: 1.2 V max. Residual voltage: 2 V max.
;aser OFF input ON: Short-clrcuited with 0-V terminal or 1.5 V or less ON: Supply vollage shoni-circuited or wilhin supply voltage 1.5 V
erg fesel input OFF: Open (leakags current: 0.1 mA max.) QFF: Open (leakage currenl: 0.1 mA max.)
Timing input
+ Measured value + Sample hold + Initial reset + Position teaching + (A-B} calculations
display + Peak hold + ON-delay timer + 2-paint teaching (See note 2)
+ Set valueflight level/ + Boltom hold + OFF-delay timer + Automatic teaching + {A+B) calculations
resolution display + Peak-lo-peak hold + One-shol timer + Hysteresis width (See note 2)
+ Scaling + Self-pealc hold + Differentiafion setting + Mutual interference
Functions + Display reverse + Self-boltom hold + Sensilivity adjustment  + Monilor focus (See note 2.}
+ Display OFF mode + Intensity Mode + Direct threshold vatue + Selting for + Laser deterioration
+ ECO mode (See nole 5.) selling non-measuremeant delection
+ Number of display + Auto.scale + Keylock
digit changes (See note 6.) + Zero reselimemory
+_Zero reset
. Operation indicators: High (orange), pass (green), low (yellow), 7-segment main display (red), 7-segment sub-display
indications -
{yeliow), laser ON (green}, zero reset (green), enable (green)
Power supply vollage 12 to 24 VDC +10%, Ripple (p-p): 10% max.
Pawer consumption Maximum 3.4 W (Sensor connected) (Power supply voltage: 24 V, Cuirent gonsumption: Max(mum 140 mA)
; Operating: 0 to 50°C, Storage: —15 to 60°C
Ambient temperalure {with no icing or condensation)
Ambient humidity Operating and storage: 35% to 85% (with no condensalion)
Insulation resistance 20 M min. at 500 VDC
Dielectric strength 1,000 VAC, 50/60 Hz for 1 min
Vibration resistance . . s
(destructive) 10 to 150 Hz, 0.7-mm double amplitude 80 min each in X, Y, and Z directions
;Zﬁm,':;a"ce 300 m/s’ 3 times gach in six directions (up/down, left/right, forward/ backward)
Connection method Prewired (standard ¢able length: 2 m)
Weight (packed staie) Approx. 3509
Malerials Case: PBT {polybutylene terephthalate), Covar: Polycabonate
Accessories Instruction sheet
Note 1. The response speed of the linear oulput is calculated as the measurement period x (average count selting + 1) (with fixed sensitivity).
2. A Calculaling Unit is required.
3. The oulput can be switched between current output and voltage output using a switch on the botfom of the Amplifier Unit,
_4. Selting is possible via the monitor focus function. '
5. This function can be set only wilh a Refleclive Sensor Head.
6. This unclion can ba set only with a Through-beam Sensor Head.

« PNP Amplifier Unit: ZX-LDA41
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® Connections
Sensor Head and Amplifier Unit
Insert the oulpu_t cable conneclor of the Sensor Head into the input
cable connector of the Amplifier Unit until the connector ring locks into
place.
When disconnecting the Sensor Head, hold the connector ring and pull

themn straight out.
Note: Do not touch the pins or contacls inside the conneclors.

R Instaliation

Mounting

(1) Mount the front of the Unit to the DIN Track or the Mounling Bracket.
(2) Press the rear of the Unit onto the DIN Track or the Mounting Brackel.

1) DIN Track

Note: Always mount the front of the Unit first. Mounting strength may decrease if '

mounting is performed in the reverse order.

Removing

{1) Press the Unit toward Lhe front.
(2) Lift the front of the Unit.

B Dimensions

a0 Vmnytinsulaled round cable, 5.1 dia_, 9 condudiars
(eras! H area of conduclor: 0.09 mm?Z,

L diameter; 0.7 mm)

Slandard length: 0.1 m

5.5dia

132
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Conneclor l -
LOW indicaior
‘;! PASS indicalor
i HIGH indicalor
1
agdan
{ e ] ] n[
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{ = 3 ° o) Laser ON Indicalor
n!’ =\T S | 4a £ 1 Zeo @el_mdrmlur
o = Enzble indicalor

Main display
\
T
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<
158 Vnykinsulated round cable, 52 dia., 10 condudiars
8 16.8 (cross-sectional area of conducior: 0.09 mm?2,
215 Insulator diameler: 0.7 mm)
= Slandard lengih: 2 m
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m Part Names and Functions

Judgement ' Main display | | UP Key I

Zero reset
indicaters

indicator

- Laser ON
indicator

Enable
Indicater

Sub-display | | Trg:;r;zld | IModeSwflch | | DCK);‘:N Key

The current/voltage switch for the linear output is on the bottom of the
Amplifier Unit.

Switch

Vo:lagle
outpul
0 — [
— o S
” u IIIE] . Culrre?t
oulpul

O Laser ON Indicator: LD ON (Green)
The laser ON indicator is lit when the Sensor Head is emitting a laser beam
{Laser Diode: LD).

O Judgement Indicators: HIGH (Qrange), PASS (Green), and LOW (Yellow)
The judgement indicators light according to the conditions shown below. Each

Judgement output operates in the same way.

HIGH indicator Measured value > HIGH threshold
PASS indicator LOW threshold < Measured value < HIGH threshold
LOW indicator Measured value < LOW threshold

O Main Display: 5-digit Digital Display (Red)

The measured valve (mm} is displayed in RUN Mode.

The hold value {mm) is displayed in the Hold Mode.

Characters are displayed upside down in Display Reverse Mode.

O Sub-display: 5-digit Digital Display (Yellow)

The resolution or incident level is displayed in RUN Mode.

The threshold values are displayed in T Mode.

Characters are displayed upside down in Display Reverse Mode.

O Enable Indicator: ENABLE (Green)

The Enable Indicator is turned ON/OFF according to the following conditions

ON: During normal emission: Measuremant enabled.

QOFF:  For non-measurement: Inadequate or excessive incident level, outside
the measurement range, ot the Sensor Head is- not connected at
power-ON.

O Zero Resef Indicator: ZERO (Green)
The zero reset indicator lighls when the zero reset funclion is enabled.

UP

RUN Mode
T Mode
FUN mode

O Mode Switch; RUN, T, or FUN
Any of the following three modes can be selecled:

Normal operation mode
Mode for setfting the threshold values
Funclion mode te perform other settings

O Threshold Switch: HIGH or LOW
The threshold swilch sets the threshold value to be set T or RUN Mode.
O Keys
The normal functions of the keys are listed in the following table.

Timing input

Mo
Threshold valug
changes forward.

Function setting
value changes for-
ward.

Resels input if
pressed continuously
for 3 seconds.

With Reflective
Sensor Head: Reset
input

With Through-beam
Sensor Head:
Reference light level
selling

Threshold value
changes backward.

Function setting
value changes
backward.

Sub-display content Threshold value Sefting function
changes forward. digit changes for- selection moves
ward. forward.
Sub-display content Threshold value Setling function
changes backward. digit changes selection moves
backward. backward.

ENT

Pressed continuously
for 1 second or
longer: Zero reset.
Pressed continuously
with the RIGHT Key
for 3 seconds or
longer: Zero reset
release.

Threshold value
flashing: Threshold
value confirmed.
Threshold value lil:
Teaching execuled.

Selling value flash-
ing (selling): Set-
ling value
confirmed.
Setlings inilializa-
fion: Selling initial-
ized if pressed
continuous for a
long time.

B Display Form of Alphabet Characters
The letters of the alphabet appear on the displays as shown below.

A°b ¢ d E F G h I J

[ [ T I Y I A o

o T T I T A T T IO TR B I

K L mn o P g r S t

[ i T o I i
(A o IO T I (I e T

U v w X Y Z

1 [T T T

[ T T T T e

Display changes in RUN mode are shown helow.

Main
dspray

Sub-

display

i

Dislanca Distance Dislance Distance Dislance .
mﬁls&ddag Voltage At Current @ Incident Ml Resoluion]
s I
1 (2 )] 4) {5)

(1) Threshold Display
The measured valuve is displayed on the main display and the threshold
value js displayed on the sub-display.
The decimal point is displayed.
The incident level is displayed on the main display in Intensity Mode
(incident level, 9999 max.).
(2) Voitage Display
The voltage level of the linear outpul is displayed.
The measured value is displayed on the main display.
The voilage is displayed on the sub-display.
“v* is displayed in the rightmost digit.
(3) Currenl Display
The current level of the linear output is displayed.
The measured value is displayed on the main display.
The ¢urrent is displayed on the sub-display.
“mA”" is displayed In the rightmost two dlgits.
(4) Incident Level Display (0 to 8999)
The incident level is displayed.
The measured value is displayed on the main display.
The ingldent level is displayed on the sub-display.
“P” is displayed in the lefimost digil.
The decimal point is not displayed.
This display cannot be selected in Infensity Mode.
Length-measurement Head:
The incident level is displayed as a percaentage of the maximum incident
level (OP to 100P).
{58) Resolution Display
The resolution of the linear output is displayed.
The measured value is displayed on the main display.
The resolution is displayed on the sub-display.
“" is displayed in the leftmost digit.
The display is updated at an approximately 1-second interval.

Measured aus for the workple after the zero dlplay is reset can
also be displayed as negative values in reference to the new zero point
that is set. The judgement outputs will be based on the display values.
The zero reset function is effective when judging tolerances for
workpieces,

Procedure

Press the ENT Key for about 1 second or longer without exaculing
the zero reset.

The zero resel can also be performed using the external zero reset
input. The operation can be repaated as required.

1l

The main display will be filled with zeros and the zero reset indicator
will lighl.

The linear output will be the center value between the two points
that are set for the monitor focus.

Defaults: 0V, 12 mA

Note 1. Maximum display range on the negalive side is ~19999 afler

zero resel.

2. When the zero reset memory function is enabled (it is
enabled by default), the zero resel value will be slored.

3. Tumn OFF the zere reset memory function when Ihe zero

reset is used for every workpiece judgement.

Releasing the Zero Reset

Hold the ENT and RIGHT Keys down together for about 3 seconds
when the zero point has been reset.

The zero reset can also be released using the exiternal zero reset
input.




Timing Input

The timing input is controlled by pressing the UP Key
The timing inpul is enabled only in Hold Mode.
The timing input can also be controlled using the external timing input.

Reset Input

The reset input is effective when the DOWN Key
seconds or longer.  {Only with Reflective Sensor Head)
The reset input can also be controlled using the external reset inpult,
{With Refiective Sensor or Through-beam Sensor Head)

Reference Light Level Setting
(For Through-beam Sensor Head Only)

The reference light level is sef when the DOWN Key (i3] ) is pressed for
3 seconds or lenger. The light level that is set is the incident when none

of the beam is interrupted.

Example:
Autoscale 100 — L setting: 100.00,
Autoscale 100 — d setting: 100.00

Any settﬁ{g

With position teaching, the threshold values are set based on the
values for a workpiece. This teaching method ensures that the
measured value will be the ON threshold value after teaching.

Teaching Method

Setihe mode switch to T.

d

Select the threshold value that is to be taught using the
threshold switch.

n ]
v

Set the workpiece and press the ENT Key for about 1
second while the sub-display is lit.

Note: The threshold value will not be modified if a teaching error occurs.

Automatic teaching is used to automatically set the threshold values at
optimum positions. The threshold values are automatically set in the
middle between the maximum and minimum distance values while the
keys are held down.

Teaching Method

Select the threshold value that is to be faught using the threshold switch.
"

Ll

Press the ENT and RIGHT Keys af the same time as the workpieces Tow.

Il

“AUtot" will flash on the sub-display after the keys have been pressed for
1 second (sampling, however, will start immediately after lhe Keys are
pressed).

Sampling will continue while the keys are pressed.

11

The threshold value will be auvtomatically sel when you release Lhe keys. It
will be set to the middle position between the maximum and minimum
measuréd for the sample valuas

The autommatically set threshold value will lash on lhe sub-display twice.

Nofe 1. The threshold value will not be changed if a teaching error occurs.
2. The threshoeld value will not be changed while the display is flashing. The -

measuremenl process is continued using the previous threshold value.

Any setting

® Error Displays
Error Displays during Normal Measurement

Two-point teaching sets the threshoeld values in the middle between the
currently set threshold value and the current measured value.

The workpiece Is set in the status where the first point threshold value
was setb.

Teaching Method

After setting the first point for the threshold value {e.g., after completing
position teaching), set the second point for the workpiece by pressing the
ENT Key for 3 seconds or fonger.

Lt

The value in the middle between the first and second points for the work-
pieces will flash twice on the sub-display.

L1

The threshold value will be sef after the display Nashes twice and then
lights continuously.

Note: The threshold value will not be modified if a teaching error ocours.

The threshold values can be input directly without using the teaching
function. Threshold values can also be fine-tuned after teaching. The
measured value is displayed on the main display and the threshold
value is displayed on the sub-dispfay.

Setting Method
Select the threshold value that is to be input directly using the threshold

swiich.
HIET
Sl

Press the UP, DOWN, RIGHT, or LEFT Key.
Direct input will be started.
The leftmost digit of the threshold value will flash on the sub-display.

Il

Change the numeric value using the procedure shown in the following
figure.

Increments the

Moves o a up numeri¢ valus.
il Moves loa
MODE lower digil

L R
) Decremenls ha
DOWN numeric vafue

When you finish adjusting the numeric value, press the ENT Key to

confirm the value.

The display will light continuously after flashing twice.

This function disables the control keys.

Setting the Key Lock

Set the mode switch to FUN.

.y

Press the UP, DOWN, RIGHT, and LEFT Keys at the same time for 3
seconds or longer.

*LocK” will be displayed on the main display and “— will be displayed
on the sub-display for 3 seconds.

Ll

ARer 3 seconds, "OK” will be displayed on the sub-display to complete the
key lock process.

Releasing the Key Lock

Press the UP, DOWN, RIGHT, and LEFT Keys at the same time for 3
seconds or longer.

“FrEE" will be displayed on the main display and
on the sub-display for 3 seconds.

* will be displayed

range.

Display Cause and countermeasure Recovery
E-Sht One or all of the judgement outpuls are short-cir- | Automatic
(Flashing) cuited. recovery

—» Clear the load short-circuit.
E-EEP EEPROM destruction or dala error Automalic
{Flashing) - Press lhe ENT Key for 3 seconds or longer. recovery or
— Replace the Amplifier Unit if the above replacement
countermeasure dges nol solve the problem.
E-hEd The Sensor Head is disconnected or lhere is a Automatic
(Flashing) Sensor Head error. recovery of
— Connect the Sensor Head. replacement
— Replace the Sensor Head if the above
countermeasure does not solve the problem.
E-drK Incident level insufficient or distance Automalic
{Flashing) measurement error recoverny
- Optimize the gain setting or select the AUTC
mode when changing the gain setting.
— Change to an appropriate workpiece if the
above counlermeasure does not solve lhe
problem.
E-bit Incident leve! saturation or distance Automatic
{Flashing} measurement error recovery
—» Optimize the galn selting or selecl the AUTO
mode when changing lhe gain setting.
— Change fo an appropriate workpiece if the
above countermeasure does not solve the
problem.
E-LvL Distance error Automalic
{Flashing) — Set the workpiece within the measurable recovery

s

After 3 seconds, "OK” wilk be displayed on (he sub-display to complete the
key lock releasing process.

Note: The following operations are enabled while the keys are locked:
» Changing the mode switch
» Changing the threshold switch
» Releasing the key lock

Note 1. Although teaching is impossible, lhreshold values can be input directly in
the T mode even for an insufficient incident level, an incident level
saturation, or a distance measurement error.

2. The display prionty is in descending order from the top of the above {able
when more than one error occurs at the same time.

Error Displays during Numeric Value Setting

This function resets all settings to their default values.

Procedure

Set the mode switch to FUN and select °Init” on the main display.

L1

Press the ENT Key for 3 seconds or longer.

L1l

After 3 seconds, "OK” will be displayed on lhe sub-display to complete the
initialization process. ’

Display Cause and countermeasure Recovery
ErrLh Alternpted fo set a numeric value larger than the Automatic
(Flashing) HIGH threshold value to the LOW threshold value. recovery

— Reset the threshold values.
Errhl Aftempted to set a numeric value smaller than the Automatic
{Flashing) LOW ihreshold value to the HIGH threshold value. | recovery
— Reset the threshold values.
Err v The set numeric value is too small. Automatic
{Flashing) — Input an appropriate numeric value. recovery
ErrUd The set numeric value is too large. Automatic
{Flashing) —» Input an appropriate numeric value. recovery
Error Displays during Two-sensor Operation

Display Cause and countermeasure Recovery
E-dAt Two-sensor operation communication data error Automatic
(Flashing) | — Selectthe T or RUN Mcde for the 1CH Amplifier recovery or

Unit. replace-

-» Check whether a incident level error has occurred ment

for the 1CH Amplifier Unit.

— Check whether the connection between lhe

Amplifier Unils is normal.

— Replace the Amplifier Unit or the Galculating Unit if

the above countermeasures do not solve the problem.
E-chlL One-sensor operalion was altempled while selecling Automatic
{Flashing) | the A-BorA + B operalion. recovery

— Perform one-sensor operalion by reconnecting the

Units and lurning OFF two-sensor operation.

- Inilialize lhe seltings if lhe above countermeasure is

not possible.
E-Int Altempted two-sensor operalion for two Amplifier Units™ | Automatic
(Flashing) | with Intensity Mode ON cn one Unit and OFF on the recovery

olher.

— Use the same Intensity Mode selting for bolh

Amplifier Unils.
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