Panasonic

INSTRUCTION MANUAL

Small / Slim Object Detection
NA1-11, NA1-11-PN

MJEC-NA111TH No.0097-12V

Thank you very much for purchasing Panasonic products. Read this
Instruction Manual carefully and thoroughly for the correct and
optimum use of this product. Kindly keep this manual in a convenient
place for quick reference.

@ If this product is used as a sensing device for personnel protection, serious body injury or death could result.

@ Never use this product as a sensing device with any press machine, shearing machine, roll grinding machine, forming machine,
vulcanizer, or robot etc. for protection of a hand or a part of the body.

@ This product does not include a self-checking circuit for safety functions necessary to allow its use as a safety device. Thus, a
system failure or malfunction can result in either an energized or a de-energized output condition.

@ When this product is used as a sensing device in the following applications and if a problem relating to 'law' or 'product liability"
occurs, we shall not be liable for the failure and for the damage or less.
1) Use of this product installed to a machinery or a device as a sensing device to detect a hand or a part of the operator's body

WARNING entering a dangerous area and stop the machinery or the device.
2) Installation of this product to a protection device for preventing to enter a dangerous area and use of this as a sensing device
which detects a hand or a part of the operator's body and open / close the door or window.

3) Use of this product as a sensing device for personnel protection (including interlock).

@ For sensing devices to be used as safety devices for press machines or 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.

@ In case of using as a safety device for press machines, use a product approved by the Ministry of Labor in Japan.

Kl SPECIFICATIONS
Type NPN output | PNP output
Item fodel No. (Note 1) NA1-11 | NA1-11-PN
Sensing height 100 mm
Sensing range (Note 2) 0.17mto1m
Element pitch 10 mm

Number of emitting /
receiving elements
Sensing object
Supply voltage
Current ion

11 Nos. each on the emitter and the receiver, respectively

¢ 13.5 mm or more opaque object (Note 3)
12V to 24 V DC£10 % Ripple P-P 10 % or less
Emitter: 80 mA or less, Receiver: 100 mA or less
NPN open-collector transistor | PNP open-collector transistor
+ Maximum sink current: 100mA | = Maximum source current: 100 mA
+ Applied voltage: 30V DC or less | + Applied voltage: 30 V DC or less
Output (between output and 0 V) (between output and +V)
* Residual voltage: * Residual voltage:
1V orless (at 100 mA sink current) 1V orless (at 100 mA source current)
0.4V or less (at 16mA sink current) 0.4V orless (at 16 mA source current)

Output operation ON or OFF when the beam channel is interrupted,
put op selectable by operation mode switch
Short-circuit protection Incorporated
Response time In Dark state: 5ms or less, In Light state: 10ms or less
Power Green LED (lights up when the power is ON)
5 Orange LED Orange LED
£ ‘Iigh(s up or blinks when the | | (lights up or blinks when the |
E Large large indicator input is Low, | | | large indicator input is High, ‘
lighting pattern is selected | | | lighting pattern is selected
g \by operation mode switch | | | by operation mode switch |
g Power Green LED (lights up when the power is ON)
2| _ [Operation Orange LED (lights up when the output is ON)
g Orange LED Orange LED
8 ‘Iights up or blinks when the| | (lights up or blinks when the |
& Large large indicator input is Low, | | | large indicator input is High, ‘
lighting pattern is selected | | | lighting pattern is selected
‘by operation mode switch | | | by operation mode switch |

-10 °C to +55 °C (No dew condensation or icing
allowed) Storage: -20 °C to +70 °C

35 % to 85 % RH, Storage: 35 % to 85% RH
Infrared LED (Cross-beam scanning system)
Enclosure: Heat-resistant ABS, Lens: Acrylic

Ambient temperature

Ambient humidity
Emitting element

Material Indicator cover: Acrylic

Cable 0.3 mm? 4-core (emitter: 3-core) oil-resistant cabtyre
cable, 2 m long

Weight Emitter: 80 g approx., Receiver: 85 g approx.

Notes: 1) The model No. with suffix '-C5' is 5m cable length type. (only NPN output
type)
Model No.: NA1-11-C5
The model No. with suffix 'P' shown on the product affixed to the thru-beam
type sensor is the emitter, 'D' shown on the label is the receiver.
Thru-beam type sensor emitter: NA1-11P
Thru-beam type sensor receiver: NA1-11D

2) The sensing range gives the mounting distance between the emitter and
the receiver. An object can be detected even if itis 0.17 m, or less, away.

3) Although this product can detect slim objects by using the cross-beam
scanning system, the size of the slim object which can be stably detected
differs with the setting distance. When this sensor is used to detect slim
objects, make sure to confirm stable detection using the actual objects.
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F CAUTIONS

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

@ Make sure that the power supply is off while wiring or the
operation of the operation mode switch.

@ Take care that wrong wiring may damage the sensor.

@ 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 this product, connect the frame
ground (F.G.) terminal of the equipment to an actual ground.

@ 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.

@ Extension up to total 100 m is possible, for both emitter and
receiver, with 0.3 mm?2, or more, cable. However, in order to
reduce noise, make the wiring as short as possible.

@ Do not use during the initial transient time (0.5 sec.) after the
power supply is switched on.

@ Avoid dust, dirt, and steam.

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

@ Since the cable end is not waterproof, do not use the sensor in
the application where water may seep in from the cable end.

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

@ The emitter and the receiver must face each other with their cable ends on
the same side. If they are set upside down, the sensor will not work correctly.

@ This sensor is suitable for indoor use only.

@ Although this product can detect slim objects by using the
cross-beam scanning system, the size of the slim object which
can be stably detected differs with the setting distance. Hence,
when the product is used to detect slim objects, make sure to
confirm stable detection using the actual objects.

@ In case of this sensor, light from the emitter spreads above and
below the sensor. Hence, take care that if there is a reflective
object above or below the product it will affect the sensing.
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Below ’, Reflective object 2

ZOREWE, AT Y=y 7/l ERBEOG EFWEEE F2LiCh
DREH TENET,

TR ORI Z OBdRGIEAE X< BHACRY . EL < iR g7
ETTHERLSZE 0,

. 2 OBREIEERENCRE LT &N,

FERHEEE LTRERALLBNTEEL,

A LHEZTDEEEEVEEA,
& b BHIER & LTOMA,

UIRIEISEE T 2MEE CHEACES L,

O AUGZAGRERAORHEEBL LTHEALLEARE. RCFREHEZESBTANHYET,
O RURIE, TURBM- v — O— )L B B OR Y PR EICBVT, FEEDOF. TOMOFAROREEZBMEL

O AMGE, REKEL L THEATAGERICLELGECRERBEETF IV ITIARESATLEE A, &2 T, HERFELIE
BREMEICK Y BRHIH AHONIZZE BI5E LOFFICAHENELLDEELHYET .

OAURZUTORHEBL LTIHEANFE. NEEL), BCICTHEMEFIICELIMESRELLBRITOEEL TR,
1) - REANER L THEEEOF. TOMSARO—ELNERREICAY., FEEOF, TOMBARO—MERIML. Bl KEZ
2) EIREEANDRABLEE~EE LT, FREOF. TOMEERO—HBERML. F7 - BORRAZTESBRMEE L TOREAM,
3) AMARER (A 24 —0v Y 280 DREKEL LTOREA.

@ JLANREKBEFFTDMAKRELZ BN E T DMEICIE. OSHA, ANSIE L VIECEDREDANARERICET 5EREB &

@ BARRNTILARSEBE L LCIHERAICHSIHEEF. BEFBED T L ARBRSEBERARESRAKEHEAIIEZSL,

1 Reecd

3 8 NPNHEH 21 T | PNPH A% A T
EE BRA GE1) NA1-11 | NA1-11-PN
#® H [ 100 mm
. 107 017 m~1m
x F E v F 10 mm
* F # B ZRBENE
#® H *® ¢ 13.5 mmL L DFFEEAK (GE3)
g & £ 12V~24VDC£10% v F)ILP-P10 %M T
B # @ i A - 80 MALLT, 2H3R - 100 MALLT
NPNRSYURS - A—=TvaLh 4 [ PNPRF VYRS -F—T0aLs 4
- BARAER : 100mA | - FRRHETR : 100 mA
- EIPNEE : 30 VDCLLT | - ENANEELE : 30 V DCLLF
H h (H 71-0VFED) (i h-+VED)
- BEEBE - BREBE :
TVLLF GRABRI00mAIST) | 1 VELT (FHEH100 mAIZT)
04 VET (RAZRI6mAIST) | 0.4 VILT (RHER16 mAIZT)
[ & # HEHBONE 12 [FOFF IR A v FITTER
|8 #® #® @ % &
Iy & B &l SESBF 0 5 mSLAT ., ASEF - 10 msUTF
E R #RELED GRER RLT)
ﬁ BBLED BELED
% | % X 2 ;kﬂiﬁﬂ)\mowﬁﬁﬂit“ “Xﬂiﬁﬂkmigh%;ﬁﬂiiz“
|BRR RRA v FISTER | | | FRR YRR v FISTER |
BN E R #RELED GRERRLT)
g | B B £ B EBLED (i JONBF s 4T)
% #EBLED #ELED
| x B gki“iﬁ:ﬂ)\mcwﬂ#ﬁnﬂif:“ “KﬂiﬁtﬂkﬁHighﬂ#éﬂik“
| BRR RAM v FISTRR | | | 3RR YRR v FISTER |
& B A | ,;}é’;fjﬁfﬁ%&f“ﬁw’”ﬁu‘““t)
% A & 35 %~85 %RH. &7 8 : 35 %~85 %RH
# i i FHLED (P ARE—L-R¥ ¥ =V I AHR)
# " =R EBABS, LVX : FO UL
RRLHN—:TFo L
r — 7 JU | 0.3 mmo4its (IR RIFIE) Wit F v T2 4 v r— T2 mit
B = AER #9809, RHK - #9859

GED) : BXERREIS-CE'DRENHIHEL, “r—TILRSME A T TY.
(NPNH A S A TDH)
K4 : NA1-11-C5
HRITEHREINTVHEXRITP ORESHNH HHEITIHRAR. "D"ORES
WHEBEIERARTT,
A - NAT-11P, 2343 - NA1-11D

CGE2) : RHEM . B IRABREAREAZTILET. REMEORE .
0A7TMEATFTHARETT

GE3) : ARGZE, VORE—L-ZF vV IAXERAL THEYENOREAT
BTN, RERETELENORES L, REEHICLYRLGYET, &
MREIERT 21581, BT RRORENAETRERET 5 L& THE
LGN

(2 P 3]

@ ARGE, THBREICEMT 2 AN TR/ MiEs - T
@ FlMESE L BEUIRA 1 > T OBIEIL, LPERZY)- 72
17> TS,

Ffia LET L, BEOFR L2 3,

@ TIANIZ, EKEEZRNE D BERETZ MR E S0,

[ J ZHRO AL v F o 7 U a L—F & THERAICR DA,
MFERO7 L—57 T R(EG) T &2# L T ZE0,

@ VY AT HEIC A AR L 7R DR (A A v F T
L¥alb—4 AU N—FT—L L) & THHOEEIL. iR
D7 L—NL7T 2 KEG) M E2LTH L T EE0,

@ FEACEY M & OWATRIBRSC, (Al —BAE O IS << 72
SV, FFHEIC K DRRIMEDIRR L 720 £,

@ 7 — 7 VIERIX, 0.3 mm2Pl EOr —T S TR - RBRE AR
100 mE THARETT, (L, /A R&bET 5720, EIETE S
RO EL LTLEEW,

@ EIRE ARG O PERPIRAE (0.58) T T TEMA < 72 &0,

@ K. AV R EDLOFTTOMEMITET TS &V,

@ U7 EOHREHIRCIROEE, T Y KLl IR
MBHIRNE I IZTHEE L ZE N,

@ 7 — T VERIHIBIKLENR SN TWERFAD T, 7 —7 VRN
HIARNRAT 2B EN03 b D)7 BT T 7ZE 0,

@ FCH LV ETAH, Ty FAY— MO8 AT o Hk
KT Ao Y FRAT IS L OUKEE 7 & 0deid, Mtic i
RETZENDY ETOT, BEEAKLANE I TEEL LS,

@ MO —TNBIEH LM ERIZ T IZEW, fiio T
RN E ANIRABIZZ2 0 A,

@ EHTHALARNTI SN,

@ AWML, yrmAL—L - 2%y = FREFEMLTHY
WY ORI ARETT N, ZERETE 2EMORE ST, RE
FREEC L0 R0 E9, WBRHICHERT 2858, LTERED
BIIK CRERMT 52 &% <TEEW,

@ KABLGIX, Br Vo BT HMICHEBIEN DML 2o TEBY |
YO LTSN G D55 3R B E 2T 2 &
BV ETOTIEELIZEN,

+7

5t

e
TR

El MOUNTING

@ Use M4 screws with washers and M4
nuts. The tightening torque should be
0.5N-morless.

During mounting, do not apply any
bending or twisting force to the sensor.
Please arrange the screws and nuts
( separately.

@ Sensor mounting brackets (MS-NA1-1,
MS-NA2-1) are also available.

| MS-NA1-1 assembly drawing |

M4 screws with washers

NA1-11(-PN)
Sensor mounting bracket

M4 (length
15 mm) screw
with washers

MS-NA2-1 assembly drawing |
<In case of rear-side mounting>
Sensor mounting  NA1-11(-PN)

<In case of front mounting>

Sensor mounting  NA{-11 (-PN)
bracket

5
"\ M4 (length 18 mm)
screw with washers

X M4 (length 15 mm)
screw with washers

E11/0 CIRCUIT DIAGRAMS

@ NA1-11/ NPN output type

Color code
1€ (Brown) +V.
(Black) Output  Toag l
(Note 1) +L 12Vto24 Vv DC
+ e — —
§4K 100 mA max. =T *£10%
£ | (Blue) OV
c (Pink) Input "
2 | [Large indicator (Note 2) R
lighting / blinking circuit T
=2
~ *1
. . Non-contact voltage or
Internal circuit «<—¢— Users' circuit

NPN open-collector
Notes: 1) The emitter is not incorporated with the | transistor
or }

output (black). —/
2) In order to use the large indicators as large /

Low (0'V'to 2 V): lights up or blinks
High (5 to 30 V, or open): turns off

size operation indicators connect input
(pink) and output (black) wires together.

3) Insulate all unused wires individually to
avoid miscontact.

@ NA1-11-PN / PNP output type

Color code
(Brown) +V/
= (Black) Output - +£10%
g (Note 1) Load
S >t
c (Blue) OV B
g Large indicator <"
lighting / blinking circuit| [(Pink) Input PR
- (Note 2)
< 1
. - Non-contact voltage or
Internal circuit <—¢— Users' circuit

PNP open-collector
Notes: 1) The emitter is not incorporated with the | transistor
.

output (black). —/
2) In order to use the large indicators as large /

High (4 V or more): lights up or blinks
Low (0Vto 0.6V, or open): turns off

size operation indicators connect input
(pink) and output (black) wires together.

3) Insulate all unused wires individually to
avoid miscontact.
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Il SELECTION OF LARGE INDICATOR OPERATION

@ Lighting / blinking is selected by the operation mode switch on
the emitter and the receiver.

Operation of large Operation mode switch
indicator Emitter Receiver

Lighting UGHT (O] BLINK LIGHT .E BLINK
LIGHT BLINK

[@ SELECTION OF OUTPUT OPERATION

@ The output operation mode is selected by the operation mode
switch on the receiver.
| The switches must be set with the power supply off. The operation mode |

| does not change if the switch setting is changed with the power supplied. |

Blinking UIGHT (] BLINK

X 3 R Large
Operation mode switch | OutPut Operation ecelver indigcamr

operation | indicator (Orange)

Operation (Orange)
D-ON E ONin Lights upwhen | mode
D/ON LON | Dark state | the outputis ON. | SWwitch Power
indicator

(Green)

L-ON E OFF in Lights upwhen | Operation
D/ON LION | Dark state |the outputis ON. |  indicator
—— (Orange)
Note: LIGHT/BLINK switch is not related to the output
operation selection.

BEAM ALIGNMENT

@ Place the emitter and the receiver t .
face to face along a straight line. -
@ After the cables have been
correctly connected, switch «
the power ON.
@ Move the emitter in the up,
)

down, left and right directions,
in order to determine the range of the beam received condition
with the help of the operation indicator (orange) on the receiver.
Then, set the emitter at the center of this range.

@ Similarly, adjust for up, down, left and right angular movement of
the emitter.

® Further, perform the angular adjustment for the receiver also.

® Interrupt each beam channel with the actual sensing object, and
confirm that the sensor operates correctly. Take care that in case
the beam has not been aligned correctly, it may take time when
Dark state changes to Light state.

Operation
indicator
(Orange)

Panasonic Industry Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8506, Japan
https://industry.panasonic.com/

[ Please visit our website for inquiries and about our sales network|
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