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For use with ¢1.6 mm (01/16 1n) tubes

Optical Bubble Sensor
Adjustment has never been easier!
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For small diameter tubes |Sensitivity adjustment type ‘\

Experience its ease

Suitable for a wide range of tubes made of various materials and with
different inner diameters

Sensor head

The shape of the sensor head is designed to hold a tube
securely and to allow easy attachment and detachment of
tube for extra ease of use.

Compatible with a wide variety of tubes with an outer diameter of
1.6 mm (1/16 in), regardless of materials or inner diameter.

mApplicable tube Inner diameter Inner diameter
Out 0.25mm 0.01in 1.0 mm 0.04 in
diarlrjlgt:er \EICHE] Inner diameter *
20.25 to 1.0 mm Outer
o16mm | BT /PFAIPTRE 150110 0.04 in) diameter
(21/16in) 20.75 to 1.0 mm (116 in)
ETFE (20.03 to 0.04 in)
Principle of detection using refraction of light
B -
light reception light reception
When there is no liquid: When there is a liquid:
Light received Light not received
Sensitivity adjustment unit BE-AC101 / BE-AC101P

Easy adjustment of sensitivity simply by operating a switch!

Cable length:
1 m 3.281 ft

Suitable for 35 mm 1.378 in
width DIN rail

* Sensitivity adjustment unit mounting bracket,
MS-DIN-2, is available as an option.

The unit can be set up at a distance and
controlled remotely to facilitate the setting work.

Power supply voltage: 5 Mode selection switc

The unit can also receive power The sensor can be set to Liquid-
supply from a circuit board. present-ON or Liquid-absent-ON.



of use!

-— 4
Tube holding mechanism Simply attach the sensor with your hand!

The original design ensures perfect fit of a tube without Hassle-free one-touch attachment without using tools!
impeding the flow of liquid. Also compatible with tubes in
inch size.

Push down ’

Compact size for added ease of use

Fingertip size Allows for close proximity attachment

Allows for installation in a narrow space.

15.5 mm

0.610 in
'»

Staggered pattern Parallel pattern
(10 mm 0.394 in pitch) (15.5 mm 0.610 in pitch)
Detection of 0.8 mm %X fin air gap e-CON connectivity
0.8 mm 0.031 in air gaps are reliably detected by optical The product is equipped with an e-CON connector, a type
technology at a response time of 80 ps. of connectors commonly used for the connection of

sensors, thus significantly reducing the manhours required
for cumbersome wiring.

W




For small diameter tubes Optical Bubble Sensor

Sensitivity adjustment unit '

Easy setting of sensitivity!

The sensor sensitivity can be adjusted easily by anyone according to tube conditions.

Do you have these issues?

Issue (1) l Conventional system Adjuster dial for sensitivity adjustment

l/ Adjustment work Adjustment result
Since _Some workers are Optimum Certain human errors can occur in the
not skilled enough to sensitivity point 5o adjustment of the adjuster dial, so the
adjust the sensitivity (1) Liquid-absent, (2) Liquid-present, < 2o adjustment result varies from worker to worker.
Light enters Light does not 38"
accurately, the sensors (point A) enter (point B) gQ Bi
may malfunction due to g ra Lo . <
q e N iquid-present, | Optimum [~ =~~~ ~—=~~" ===~~~ " -
effects of the surrounding S 9 Light enters sepnsitivity t—
environment. - point | _ .
Issue (2) | 0 I
]
4 %
Adjustment procedure is M Sensitivit)/\w Adjustment _ Adjustment Midpoint between
cumbersome. adjuster

(1) 2 (1) and (2)

BE-AH series solves those issues!!

Solution Sensitivity SHIFT switch for sensitivity adjustment

Solution for Output indicator (Orange)
SHIFT ON indicator (Green)

Sensitivity adjuster Sensitivity SHIFT switch Mode selection switch

everyone!

Panasonic
Optimum light intensity . . BE-AC101
value can be set by any OUT L-SHIFT-ON
worker without deviations
i o : Sensitivity SHIFT
resulting from individuals . . y . Sensitivity shift selection Output mode selection
differences. switch is prOVIded- ON: With sensitivity margin L: Light-ON

OFF: Without sensitivity margin D: Dark-ON

Slmple solution! Adjustment work Adjustment result
(1) Without any liquid in the tube, turn

The sensitivity SHIFT the sensitiyity_ adjuster to the right.
switch enables simple and = Output indicator (orange) lights.
quick setting to facilitate Turn the Indicat EEE’ Sensitivity SHIFT switch prevents
itivi i : naicator SE- adjustment errors resulting from
LEOEEENL7 ELITE I adJUSter | u lights. g° individuals’ differences.
work. to the o
: ptimum
right. ouT sensitvity Shifting of a
(2) Turn the SHIFT switch ON ° t certain amount
= SHIFT ON indicator (green) lights. -- --®_ of light
Indicator
<:| ights.
SHIFT-ON Adjustment Adjustment

(1) )

Turn the
switch ON.




BE'AH SERIES

Applications

¢ Detection of air bubbles in the
sample liquid

* Detection of air bubbles before
dispensing the liquid onto
microchannel chips

* Detection of absence of reagent
* Detection of air bubbles in the
liquid delivered by pump

t y

©] BE-AH series

Confirmation of
the presence /

Detection of air

absence of liquid
during the intake

BE-AH

bubbles in the
liquid delivered

d scries of reagent by pump
Flow cell
BE-AH BE-AH
series series
Microplate h IL
’ To d|spensmg
BT nozzle
/ Mi h: |
://':/'/:/_/-/J:/g// chlicpr:c anne o J Reagent container
Sensor head
Type Appearance Applicable tube Model No.
Transparent resin tube (Equivalent to PFA)
Uit eamaa(ile » Material: FEP / PFA/ PTFE / ETFE
Wit tubeg it * Outer diameter: 1.6 mm (21/16 in)
1.6 mm (1/16 in) * Inner diameter: <For FEP / PFA/ PTFE> BE-AH161
ey aTemEEr 20.25 to 1.0 mm (20.01 to 0.04 in)
<For ETFE>
20.75 to 1.0 mm (20.03 to 0.04 in)

Sensitivity adjustment unit

Type Appearance Model No. Output
BE-AC101 NPN open-collector transistor
Cable type
BE-AC101P PNP open-collector transistor

Model No. when ordering accessories additionally
+ CN-EP1 (sensor head connector) (Note)

Note: One head sensor connector is provided with the product.

[l OPTIONS
o o Sensitivity adjustment unit mounting bracket
Designation Model No. Description
* MS-DIN-2 M
Sty Dedicated mounting bracket for
adjustment unit MS-DIN-2 o ; g
" sensitivity adjustment unit
mounting bracket




BE-AH

Il SPECIFICATIONS

Sensor head

Model No.
Type

BE-AH161

Regulatory compliance

EMC Directive, RoHS Directive

Sensing object

Liquid (Note 2)

Applicable tube type
(Note 3)

Transparent resin tube (equivalent to PFA)

1.6 mm £0.025 mm ¢1/16 in £0.001 in

Outer dia.
Applicable
tube dia. | di
(Note 3) nner dia.

<For FEP / PFA/ PTFE>

20.25mm -0.025mm to 1.0mm +0.025mm
20.01in -0.001 in to 20.04 in +0.001 in

<For ETFE>

20.75 mm -0.025 mm to 1.0 mm +0.025 mm
20.03 in -0.001 in to 20.04 in +0.001 in

Detectable air gap

0.8 mm 0.031 in or more (Note 4)

Operation indicator

Orange LED (lights up with absent liquid)

Protection IP40 (IEC)

Ambient temperature| -10 to +55 °C +14 to +131 °F (No dew condensation

(Note 5) or icing allowed), Storage: -20 to +70 °C -4 to +158 °F
§ Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH
% Ambient Fluorescent light: 1,000 £x or less at the light-receiving
‘2 illuminance face
= |Voltage 1,000 V AC for one min. between all supply terminals
*2 withstandability | connected together and enclosure
GE) Insulation 20 MQ or more, with 250 V DC megger between all
§ resistance supply terminals connected together and enclosure
S, . 10 to 150 Hz frequency, 0.75 mm 0.030 in double
i :ggir:tg?;e amplituge or ma?(imumyacceleration 49 m/s? in X, Y

and Z directions for two hours each
sh . 100 m/s? acceleration in X, Y, and Z directions three
ock resistance times each

Emitter element

Infrared LED (Peak emission wavelength: 855 nm
0.034 mil, non-modulated)

Enclosure: PBT, Tube holder: Polyamide,

il Indicator: Polycarbonate
0.09 mm? 4-core cabtyre cable 1 m 3.281 ft

Cable (Provided with a connector for the connection of
sensitivity adjustment unit)

Weight Net weight: 15 g approx., Gross weight: 25 g approx.

Notes: 1) Where measurement conditions have not been specified precisely, the
conditions used were an ambient temperature of +23 °C +73.4 °F.

2) Sensing is affected by dirt or residues adhered to the inner wall of the
tube. Before using the product, be sure to confirm correct detection using
actual tube, sensing liquid and equipment.

Sensing object e.g.: Water (Tap water), Pure water, Ethanol, PBS,
Isopropanol, Trypsin EDTA (with Phenol Red)

3) When using a tube out of specifications or it doesn’t have a smooth
surface, please test sensing on the actual machine before use.

4) Sensing air gap refers to the width of an air bubble formed in the entire
area of the inner diameter of the tube. Please note that this product cannot
sense very small air bubbles or water drops. Refer to the figure 1 and 2.

(fig. 1) (fig. 2)

Bubble\ /Tube Liquid Air
Vi‘—‘ ,,,,,,,, .}
Ly | ~ | e
| S—— ] —
Liquid — "o Airgap Bubble

S Water drop

5) Liquid being detected should also be kept within the rated ambient
temperature range.

[l /O CIRCUIT DIAGRAMS

Sensitivity adjustment unit
M°,Se' NPN output BE-AC101
0.
Type PNP output BE-AC101P

Regulatory compliance

EMC Directive, RoHS Directive

Supply voltage

51024 V DC +10% Ripple P-P 10% or less

Current consumption

900 mW or less

Output

<NPN output type>

NPN open-collector transistor

» Maximum sink current: 16 mA

* Applied voltage: 30 V DC or less (between output and 0V)
* Residual voltage: 1 V or less (sink current at 16 mA)
<PNP output type>

PNP open-collector transistor

» Maximum source current: 16 mA

* Applied voltage: 30 V DC or less (between output and +V)
* Residual voltage: 2 V or less (source current at 16 mA)

Output operation

Light-ON (Liquid-absent-ON) /
Dark-ON (Liquid-present-ON) selectable (Note 2)

Short-circuit protection Incorporated
Response time Bubble detected: 80 s or less,
(Note 3) Liquid detected: 200 s or less

Output indicator

Orange LED (lights up when the output is ON)

SHIFT ON indicator

Green LED (lights up when sensitivity SHIFT switch is ON)

Sensitivity adjuster
(Note 4) (Note 5)

18-turn potentiometer

Sensitivity SHIFT
switch (Note 6)

Shifts the set sensitivity level

Protection circuits

Power supply reverse polarity protection,
Output reverse polarity protection

Ambient -10 to +55 °C +14 to +131 °F (No dew condensation or
g Temperature icing allowed), Storage: -20 to +70 °C -4 to +158 °F
< |Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH
@ (Voltage 1,000 V AC for one min. between all supply terminals
@ withstandability | connected together and enclosure
S |Insulation 20 MQ or more, with 250 V DC megger between all
$ |resistance supply terminals connected together and enclosure
g1 . 10 to 150 Hz frequency, 0.75 mm 0.030 in double
< |Vibration . . . 2 .
o e e amplitude or maximum acceleration 49 m/s®, in X, Y
= and Z directions for two hours each
e . 100 m/s? acceleration in X, Y, and Z directions three

Shock resistance| ..

times each

Material Enclosure: PBT, Case cover: Polycarbonate
Cable 0.2 mm? 3-core cabtyre cable 1 m 3.281 ft long
Cable extension Extension up to total 100 m 328.084 ft is possible with
(Note 7) 0.3 mm?, or more, cable.

Weight Net weight: 35 g approx., Gross weight: 80 g approx.

Notes: 1) Where measurement conditions have not been specified precisely, the
conditions used were an ambient temperature of +23 °C +73.4 °F.
2) Operation mode switch is set to Dark-ON (Liquid-present-ON) by default.
3) The indicated response time is a typical value in the use of a compatible

tube. Note that

actual response time varies depending on the size, light

transmission degree, surface condition, etc. of the tube used.

4) To adjust the sensitivity, turn the sensitivity adjuster slowly using a slotted
screwdriver (not provided). Turning the adjuster with excessive force can
cause malfunction. The sensitivity adjuster is a multi-rotational variable
resistor. When the adjuster is turned fully to one side, the clutch
mechanism allows the dial to rotate freely with a clicking sound. The
clicking sound may not be heard or very low to notice.

5) If the output indicator does not light when the sensitivity adjuster is turned,

check the tube

installation condition. If the air gap is not correctly detected

during the replacement of the tube, adjust the sensitivity adjuster again.
6) The sensitivity SHIFT switch is set to OFF by default.
7) Confirm that the power supply voltage at the end of cable is more than
4.5V when using an extension of over 20 m 65.617 ft.

BE-AC101

Sensor head side

Color code of lead wires

NPN output type

Power supply / output cable side
Color code of lead wires

D1 | Brown) +V
(Brown) +V B [0 ( )
Black) Signal 3 Load! l
\(Nire 1) 9 5| w D2 | (Black) oUT +| 5t024VvDC
= — —T +10%
(Blue) 0V © {ZS 7o 16 mA max. T
(White) Signal = (Blue) 0V

wire 2 |
Connector pin No.  Internal & o \jser's circuit

cuircuit

Symbols... D1: Reverse supply polarity protection diode
D2: Output reverse polarity protection diode
ZD: Surge absorption zener diode
Tr : NPN output transistor

BE-AC101P

Sensor head side

Color code of lead wires

PNP output type

Power supply / output cable side
Color code of lead wires

D1 | (Brown) +V
(Brown) +V B j<g—o ( )
Black) Signal 3 Tr LZEZD Black) OUT 16 mA ) l
Sracy) Sio S—KJ < | (Black) mAmaX- | st024vDC
Blue) 0V c D> —T #10%
(Blue) ) Load
(White) Signal = (Blue) 0V

wire 2 |
Connector pin No.  Internal & o\ jser's circuit

cuircuit

Symbols... D1: Reverse supply polarity protection diode
D2: Output reverse polarity protection diode
ZD: Surge absorption zener diode
Tr : PNP output transistor




Il PRECAUTIONS FOR PROPER USE

BE-AH

For detail, see the instruction manual provided with the product.

* This catalog is a guide to select a suitable product. Be
sure to read instruction manual attached to the product
prior to its use.

» Never use this product as a sensing device
for personnel protection.

* In case of using sensing devices for
personnel protection, use products which
meet laws and standards, such as OSHA,

ANSI or IEC etc., for personnel protection
applicable in each region or country.

* This product is designed to satisfy the specifications
when it is used together with the sensor head BE-AH161
and sensitivity adjustment unit BE-AC101(P). If the
product is used in combination with other units, it may
not only fail to meet the specifications but also
malfunction in some cases. Be sure to use the product
together with the specified units.

Part description

Sensor head

Operation indicator (Orange) Operation indicator (Orange)

Sensitivity adjustment unit

1= I
I! Panasonic  sens. SHIFT :Imwn:w MODE |
BE-AC101 — ve @ m
OUT  —SHIFT-ON —@+ ON%FF Black : OUT| =
— A -

Output indicator Sensitivity Operation mode
(Orange) adjuster switch

Sensitivity SHIFT switch

SHIFT ON indicator

Mounting

Sensor head M3 screw

<Installation of sensor head>

» When securing the main body with
screws, use M3 screws with tightening
torque of 0.5 N'm or less. Use plain
washers of small round type (26 mm
20.236 in).

 Please prepare M3 screws, spring
washers, and plain washers
separately.

Spring washer

- @4/ Plain washer

Push down'
<Attachment of tube>
* Push the tube (PFA or equivalent) ’
into the tube holder as shown in
the diagram on the right for the
secure attachment of the tube. T

Tube (PFA or equivalent)

» Be sure to mount the tube in close contact with the sensing
element. Otherwise, the product may malfunction. If the tube is
brought up or slips off, take additional measures such as
attaching an auxiliary fitting to fix the tube.

« Please prepare the auxiliary fitting for fixing the tube separately.

Sensitivity adjustment unit
<Installation of sensitivity adjustment unit>

(1) Fit the rear part of the mounting
section of the amplifier on a 35 mm
1.378 in DIN rail. (2) Press
(2) Press down the rear part of the down
mounting section of the unit on the 35 mm 1.378 in width DIN rail
35 mm 1.378 in width DIN rail and
fit the front part of the mounting
section to the DIN rail.

<Removal of sensitivity adjustment unit>

(1) Push forward

<=

(1) Push the amplifier forward. (2) Lift up
(2) Lift up the front part of the unit to t
remove it.

<Connection of sensor head>

* Be sure to turn off the power supply before connecting
or removing the BE-AH161 sensor head.

(1) Insert the connector of the
BE-AH161 sensor head cable
into the sensor head connector of
the sen.sitivity gdjustment unit.as (1) Insert -
shown in the diagram on the right. cover

(2) Attach the connector cover.

Note: Keep the connector cover in place

during use.

<Removal of sensor head>

Sensor head connector

Connector of

(1) Remove the connector cover from S
the connector. \ -~ (1) Remove from
(2) While pressing the lock release lever N \‘he connector
P <
on the connector of the sensor head @ Pul TN &

cable, pull out the connector.

Note: Note that if you pull the cable without pressing the lock release lever, the
wires inside the cable may break or the connector becomes damaged.

Others

* This product has been developed / produced for industrial use only.

» Make sure to carry out wiring in the power supply OFF condition.

» Take care that if a voltage exceeding the rated range is applied, or if
an AC power supply is directly connected, the product may get burnt
or damaged.

» Take care that short circuit of the load or wrong wiring may burn or
damage the product.

+ Do not run the wires together with high-voltage lines or power lines,
or put them in the same raceway. This can cause malfunction due to
induction.

« Verify that the supply voltage variation is within the rating.

« If power is supplied from a commercial switching regulator, ensure
that the frame ground (F.G.) terminal of the power supply is
connected to an actual ground.

* In case noise generating equipment (switching regulator, inverter
motor, etc.) is used in the vicinity of the mounting part of this
product, connect the frame ground (F.G.) terminal of the equipment
to an actual ground.

* Do not use during the initial transient time (500 ms) after the power
supply is switched ON.

+ Do not use the output produced by power-off for control purposes.

* Take care that the sensor is not directly exposed to fluorescent lamp
from a rapid-starter lamp, a high frequency lighting device or
sunlight etc., as it may affect the sensing performance.

* To extend the cable of the sensitivity adjustment unit, use a cable
with a conductor cross-sectional area of 0.3 mm? or more. The cable
can be extended up to 100 m 328.084 ft in total length. Note that the
cable should be as short as possible in order to minimize noise.

» When extending the cable of the sensitivity adjustment unit to a
length of 20 m 65.617 ft or more, confirm that the power supply
voltage at the cable end is 4.5 V or higher.

» Make sure that stress by forcible bend or pulling is not applied to the
sensor cable joint.

+ This product is suitable for indoor use only.

* Avoid dust, dirt, and steam.

« Take care that the product does not come in contact with oil, grease,
organic solvents such as thinner, etc., strong acid or alkaline.

* This product cannot be used in an environment containing
inflammable or explosive gasses.

* Never disassemble or modify the product.

« This product is not resistant to water, oil, or chemicals. Avoid
locations with a risk of spilling water, oil, or chemicals.

sensor head cable



BE-AH

[l DIMENSIONS (Unit: mm in)

BE-AH161

Tube holder

3
0.327 14.4

Pl

0.567

RSN

Operation indicator (Orange)

15.5 16.5
0.610 35 0.650
) 7 . 10138 2.5
2 x 3.5 90.138 mounting holes | 0.276 0.098
s
B i J L 0 27?37 100 354
eam axis . )
Jﬂk 90.354 1l -
- Operation ‘ T‘ 50'205
22.5 50.098 /'].J indicator i -
mating cable 2 (Orange) 8 s
1000 0.079
39.370 [ S—
16 — 18
<0.630) <O.709>
|
Connector cover
P =
18
0.709 Sensor head connector

Visit our website to learn more about
“Our Solution for Life Science”!

https://www3.panasonic.biz/ac/e/fasys/special/biomedical/

BE-AC101 BE-AC101P Sensitivity adjustment unit
57.752.274
42.75 1.683
83 L 3121228
0.327 2.50.098
. v ]
- T
Output indicator// 1.85 0.073 0.35 Operation mode switch
. Sensitivity 0.014
SHIFT ON indicator, adjuster
Sensitivity SHIFT switch
10 Sensor 3 3
0.394  head 0.118 64.5 2.539 0.118
connector
Connector T
cover
15*55 g 7 39
0612|(8 ] o 1201
o L 1
== ; 9.2 0.3621
§ 16
6.23 13.5 36.5
0.245 (0'630) 0.531 1.437/ 3 3.7 0.146 x
4.65 - 0118 1m3.281ft
0.183 Suitable for 35 mm 1.378 in : cable

width DIN rail

¢

[ = |

LR ][\ Sensitivity adjustment unit mounting bracket (optional)

21.6
[+—0.850—]
16
{0630~
‘ )
T t—T A A Y10
850335 5.2 0.205 ¢ o 0.394
e i B £
32_] 5.2
0.126 - L0.20503@6
04 le—— 351378 —» -
0016 g1 47] ~—20.079
. a1. |
b o0l 20,079~ |+
7.5 ﬂﬁ} "“%i i
0.295 4.20.165 | G}l 31
f o t0.039
2 x 3.2 0.126 holes 7
T 1.083°

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)

Please contact ..........

Panasonic Corporation

Industrial Device Business Division
B 7-1-1, Morofuku, Daito-shi, Osaka 574-0044, Japan
industrial.panasonic.com/ac/e/
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