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OMRON
vodel ZFV-CAD0/55

Smart Sensor
For Model ZFV-S[ ][]
Amplifier Unit

INSTRUCTION SHEET

Thank you for selecting OMRON product. This sheet pri-
marily describes precautions required in installing and
operating the product.
Before operating the product, read the sheet thoroughly to
acquire sufficient knowledge of the product. For your con-
venience, keep the sheet at your disposal.
TRACEABILITY INFORMATION:
Importer in EU :
Omron Europe B.V.
Wegalaan 67-69

2132 JD Hoofddorp,
The Netherlands

Manufacturer:
Omron Corporation,
Shiokoji Horikawa, Shimogyo-ku,
Kyoto 600-8530 JAPAN

The following notice applies only to products that carry the CE mark:
Notice:

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

measures to reduce interference.
*#4018403-6D*

© OMRON Corporation 2008-2015 All Rights Reserved.
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PRECAUTIONS FOR SAFE USE

Please observe the following precautions for safe use of the products.
(1) Installation Environment
* Do not use the product in environments where it can be exposed to inflammable/
explosive gas.
- To secure the safety of operation and maintenance, do not install the product close
to high-voltage devices and power devices.
(2) Power Supply and Wiring
- The supply voltage must be within the rated range (DC24V+10%,-15%).
* Reverse connection of the power supply is not allowed.
+ Open-collector outputs should not be short-circuited.
- Use the power supply within the rated load.
+ High-voltage lines and power lines must be wired separately from this product.
Wiring them together or placing them in the same duct may cause induction,
resulting in malfunction or damage.

(3) Others

* Do not attempt to dismantle, repair, or modify the product.
- Dispose of this product as industrial waste.

PRECAUTIONS FOR CORRECT USE

Please observe the following precautions to prevent failure to operate, malfunctions, or
undesirable effects on product performance.
(1) Installation Site

Do not install the product in locations subjected to the following conditions:
- Ambient temperature outside the rating
- Rapid temperature fluctuations (causing condensation)
- Relative humidity outside the range of 35 to 85%
- Presence of corrosive or flammable gases
- Presence of dust, salt, or iron particles
- Direct vibration or shock
- Reflection of intense light (such as other laser beams or electric arc-welding

machines)
- Direct sunlight or near heaters
* Water, oil, or chemical fumes or spray
- Strong magnetic or electric field
(2) Power Supply and Wiring

* When using a commercially available switching regulator, make sure that the FG

terminal is grounded.

- If surge currents are present in the power lines, connect surge absorbers that suit the
operating environment.

- Before turning ON the power after the product is connected, make sure that the power
supply voltage is correct, there are no incorrect connections (e.g. load short-circuit) and
the load current is appropriate. Incorrect wiring may result in breakdown of the product.

- Before connecting/disconnecting the Sensor Head, make sure that the Smart Sensor is
turned OFF. The Smart Sensor may break down if the Sensor Head is connected or
disconnected while the power is ON.

+ Use only combinations of Sensor Heads and Sensor Controllers specified in this manual.

- LCD panel is made by precise technologies, but there might be negligible faulty pixels.

These faulty pixels are depend on the structure of LCD panel, and are not failure.
(3) Orientation when Installing the Amplifier Unit
To improve heat radiation, install the Amplifier Unit only in the orientation shown

below. Correct

Do not install the Amplifier Unit in the following orientations.

Incorrect

Incorrect

(4) Maintenance and Inspection

+ Do not use thinner, benzene, acetone or kerosene to clean the Sensor Head and
Amplifier Unit.

- If large dust particles adhere to the front Panel of the Sensor Head, use a blower
brush (used to clean camera lenses) to blow them off. Do not blow the dust
particles with your mouth.

- To remove smaller dust particles, wipe gently with a soft cloth. Do not use
excessive force to wipe off dust particles. Scratches on the front Panel may
cause errors.

B Part Names and Functions

’7(9)Sensor Head connector

(1)OUTPUT indicator

(2)RUN indicator _ [~
(3)ERR indi_catpr P
(4)READY indicator ——-= | (8)LCD monitor

(5)Control keys —| +g§ OfA8
O

(6)Menu selector switch L | [ 1 t—(7)Mode selector switch - =
(10)Coupler

(11)RS232C connector

(12)USB port —|

(1) OUTPUT indicator
The Output indicator lights when the OUTPUT signal turns ON.
(2) RUN indicator
The RUN indicator turns ON in the RUN mode.
(3) ERR indicator
The ERR indicator turns ON when error occurs.
(4) READY indicator
After the amplifier unit starts normally, the READY indicator turns ON.
(5) Control keys
The Control Keys are for setting measurement conditions and other information.
(6) Menu selector switch
This switch selects the setup menu.
STD.......Standard menu. Select this when setting the minimum required items
for measurement.
EXP.......Expert menu. Select this item when making a more detailed setup.
(7) Mode selector switch
This switch selects the operating mode.
MENU...Select this mode when setting measurement conditions.
ADJ........ Select this mode when adjusting the judgment threshold value.
RUN......Select this mode when performing measurement.
Output is performed only when the RUN mode is currently selected.
(8) LCD monitor
The LCD monitor displays setup menus and images captured from the Sensor Head.
(9) Sensor Head connector
This connector connects the Sensor Head.
(10) Coupler
This connector is used to connect the Data Storage Unit, model ZS-DSU.
Be careful not to connect the ZFV Amplifier Units.

M Attaching the ferrite core

(11) RS-232C connector
Connect the RS-232C cable when you are connecting the Amplifier Unit to a
PLC, or a PT, or a personal computer.
1+ The RS-232C cable must use the following special goods.
N ‘When cables other than special goods are used, it causes the malfunction
Q" and the breakdown.
cHeck! [For PLC or PT connection] model ZS-XPT3
[For Personal computer connection] model ZS-XRS3
(12) USB port
Connect the USB cable to the USB port to connect to a personal computer.

(13) I/O Cable

The 1/O cable connects the Amplifier Unit to the power supply and external devices,

such as timing sensors or programmable controllers.

—

Attach the ferrite core (provided
with the Smart Sensor) to the I/O
cable of the Amplifier Unit.

oo o0

Ferrite core

Hinstalling the Amplifier Unit

Installing on the DIN track
Amplifier Units can be easily mounted on the 35-mm DIN track.
—

oumn
o
o
— -
[= I I —

o
o

[

DIN track (sold separately)
PFP-100N (1 m)

PEP-50N (0.5 m)
PFP-100N2 (1 m)

End plate (sold separately)
PFP-M

Hinstallation procedure

1. Hook the connector end of the Amplifier Unit onto the DIN track.
2. Push the Amplifier Unit down onto the DIN track until the hook on the I/O

cable side is locked. Push down until you hear it snap into place.

\
\‘ !
N

& Always hook the connector end of the Amplifier Unit on the DIN track first.
<) Hooking the I/0O cable end on the DIN track first may impair the mounting
CHECK!  strength of the DIN track attachment.

Hook on connector end

Hook on I/0O cable end

B Removal procedure

The following describes how to remove the Amplifier Unit from the DIN track.

1. Pull the hook on the I/O cable end of the Amplifier Unit downwards.
2. Lift up the Amplifier Unit from the I/O cable end, and remove it from the DIN
track.

Hook on I/O cable end

B Communication with a Host Device

Before communicating with a host device, make sure that the product has started up.
Also, clear the receive buffers on the device in use or perform other measures since
undetermined signals might be output from the host interface when this product is
started up.

@ PNP output type (ZFV-CA55)

Prm— e

B About the I/0 cable Brown (1) power supply

The following shows the leads Blue
that comprise the I/O cable.

(2) GND

Black ) ourpuT
—_— = Orange 1) ENABLE
— |
= — — Light blue (5) ERROR
—r = = 3 Pink (7) TRIG*
~ 5 < ]
Gray (g) BANK1*
Green
(9) BANK2*
* En: i Red
: Enabled only in the RUN mode . (10) BANK3*
Purple Unused
(1) Power supply White
Unused

This connects the power supply.
Supply power from a DC power supply unit that has a countermeasure (safety
ultra-low voltage circuit) built-in for preventing high voltages from
occurring. Wire the power supply separately from other devices. Wiring them
together or placing them in the same duct may cause induction, resulting in
malfunction or damage.

(2) GND
The GND terminal is the OV power supply terminal.

(3) OUTPUT (control output)
This outputs judgment results. This lead is interlocked with OUTPUT LED.

(4) ENABLE (enable output)
This turns ON when the sensor is ready for measurement.

(5) ERROR (error output)
This turns ON when an error is generated.

(6) TEACH (teaching input)
There are two teaching modes, workpiece stop teaching and workpiece move
teaching. These teaching modes can be selected in the menu.

(7) TRIG (measurement trigger input)
There are two measurement modes, synchronous measurement and continuous
measurement. Which mode of measurement is to be performed in is selected in
the menu.

(8) BANKI1 (bank switching input 1)

(9) BANK?2 (bank switching input 2)

(10)BANK3 (bank switching input 3)

Bl I/O Circuit Diagrams
@ NPN output type (ZFV-CA50)

Brown Power supply (24V DC)

Black OUTPUT |

Orange ENABLE

Light blue  ERROR

o
S — O e OO O — o = =

é ﬁ 4 ——24v DC
o
E 1 Blue GND (0V)
3
g
= /\/\/\/ ; Yellow  TEACH / |
i, Pink TRIG

Wy P "

Wy ({J Gray BANKI —

m \'JP Green ~ BANK2 /

Red BANK3
A S
i

Green BANK2

Red BANK3

o - i Brown Power supply (24V DC)
= T Yellow TEACH / |
ANA ;I Pink TRIG /
" [ Gray BANKI —

Blue GND (0V)

Internal circuits

. Lightblue  ERROR L wpe
4\ ! Orange ENABLE

|&
4\ ! Black OUTPUT Load
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. DISp|ayS and Key Operatlons . LISt Of settlng Items In MENU mOde /E Setting content Default value Selection item/Setting range | . DlmenSIonS
Make setups using the control keys Setting item MENU Mode [ Setting content [ Default value | Selection item/Setting range | sys2 | ourpur ON STATUS NG ON OK ON, NG ON
while viewing the menus and the image L[ TEACH || ITEM PATTERN _ SEARCH. MATCH GIED ONE SHOT OFF OFF, ON
dlsp!ayed on the LCD monitor. AREA — AREAL AREAZ,AREA3 ON DELAY 0 0~ 255
@Display TEACH/AREA HUE — _ OFF DELAY 0 0~ 255
The details that are displayed differ WIDTH _ - OUTPUTTIME |0 0~25
according to the operating mode. POSITION _ _ LOGGING DATA | BANK 1 BANKI ~ BANKS
. 23.2
@Key Operations COUNT _ _ TEACHIMAGE |THROUGH | THROUGH, FREEZE o o s 234
BRIGHT — — 10 MON — — er18 K [T 1)
CHARACTER — CHARACTER1, CHARACTER2 coM LENGTH 8 7.8 ] \e ||||||| Y
N REG. SIZE - Pl PARITY OFF OFF, EVEN, ODD ° |“ g
A O MOVE — t ] STOP BIT 1 1.2 - o 0
) LIEYl  =MOVE BAUD RATE | 38400 9600, 19200, 38400, 57600, 115200 - 8 o o g g
PICK — ; : : : : 9 = =]
PICKAREA t | ,«<—, SIZE, MOVE o) = =
& O mSIZE PICKCOL i SIZE, MOVE NODE 0 916 - N
Settings — - DELIMIT CR CR, LF, CR+LF [ ° = m = ‘
-| cust™ D) | IEGETET
The currently selected (*2) WHITE BAL — — , J:I 4 o
Control keys item is displayed inverted ———{coLMODE  [FILTER [PICKUP, FILTER | ALL CLEAR - - — ‘
(*3) 2 (o
MEAS CLEAR - - ™
——{LicuTTEACH [ON [oFF, oN | 10l ¥ 14.8
In case of standard mode : [Item name] 4 LANGUAGE - ENGLISH, JAPANESE
In case of multi-inspection : [B%.Item name] FILTER AUTO AUTO, RED, GREEN, BLUE, H  LOCK - MODESWITCH | LOCK OFF | LOCK OFF,LOCK ON
. YELLOW, CYAN, MAGENTA, GRAY
B means the displayed BANK no.. ) TAREAT - TARGAS] H KEY LOCK OFF | LOCK OFF,LOCK ON 13,11
Total judgement ‘ L TEACH IN LOCK OFF | LOCK OFF,LOCK ON ‘
. I_ COLOR WHITE WHITE, BLACK > Il |
_ — Ll PASS NUMBER | 0000 0000-9999 1L 0
BINARY 0 255 % Heat-resistant vinyl chloride shield cord
BO.SEARCH oK | ITEM] : [SEARCH] 4| VERSION — — Diameter 5.2mm 12 cores _Standard length 2m
SEARCH AREA — t | +—, SIZE, MOVE risEr e outeor s veT L EAch
“5 DA .
i - ROTATION +10° +10°, 207, £30°, 245° LINKSET (7) 8 -
TH i H M TRIG (*9) 1/0 1/0, LINK 11.7 dia.
AVE s e s e i COL JUDGE OFF ON.,OFF - N
DRANGE : 1 [ITEM] - [MATCH] “{ HEAD (*9) USE USE, NOT USE (Unitmm)
MCONT : x ; ; !
o, . Vi 4| SEACH AREA - t | «——,SIZE,MOVE (*1) The content of the display changes by the item set by [ITEM].
Ne . Individual Judgement TN [wnm-lﬂ (2) When [WIDTH, [POSITION], and [COUNT] are selected by [ITEM], the menu is displayed.
. of each BANK EDGE MODE LIGHT LIGHT. DARK (*3) When [AREA1], [AREA2], [COUNT], and [SEARCH] are selected by [ITEM], the menu is displayed.
L 2 (*4) When [SEARCH], [MATCH], [BRIGHT], [WIDTH], [POSITION] and [AREA3] are selected by [ITEM],
DIRECTION — Pl e— the menu is displayed.
ITEM] : [POSITION] (*5) ZFV-SC150/150W can not use this menu.  (*6) Only when lights set “0000” , 1/500 is displayed.
EDGE MODE LIGHT LIGHT, DARK (*7) Only when two or more amplifier units are connected, the menu is displayed. ~ (*8) Only when the host device is displayed.
DIRECTION N [ (*9) This setting does not display for the host device(the Amplifier Unit that the Sensor Head is connected to). e Notice for Korea Radio Law
Key Description T . .
- " X - EDGE SENSE | NORMAL __|SENSITIVE.NORMAL ROUGH B SPecrf'cat'ons AT 7171 (A F-& wEE A7) 21A4)
“LEFT key The function of these keys differs according to the operating mode. TTEM] . [COUNT] N — =Y =y 2 2hak A B A T
= —_— )
—RIGHT key o o In MENU mode: Moves through menus. EDGE MODE LIGHT LIGHT, DARK Item ZFV-CA50 ZFV-CAS5 ] 7] 7] = TE(A (13:1 ) \_X]'l’:l' =1 e 7] 7] = 1 qul UH X]'
In ADJ mode: Changes the adjustment item (type of threshold value). |— DIRECTION N |~ Output specifications | NPN open-collector, 30V DC, 50mA | PNP open-collector, SOmA max., L /\]-%X]-t 0] 7@ S F9 o}-/\] 7 ] ﬁ]’ﬁ]":q 7 ]'781 9] 9/]
In RUN mode: Changes the display details (type of measurement value). [ITEM] : [BRIGHT] max., residual voltage:1.2V max. residual voltage:1.2V max. z] 9211 oﬂ }\-] A]——g—ﬁ]—{— Al S = 7_(«1] o7 ?;th,] \;]_
METHOD |AVERAGE |AVERAGE DEVIATION Input ON Short-circuited with O V terminal or | Supply voltage short-circuited or :
t UPkey ° The function of these keys differs according to the operating mode. [CHARACTA] - [CHARACTERI] specifications 1.5V or less - within supply voltage .—1 .5 V max.
| DOWN key In MENU mode: Moves between menus, selects parameters, and sets MODE NONE NONE. MODEL. EDGE OFF Open (leakage current: 0.1 mA max.) | Open (leakage current: 0.1 mA max.)
° numerical values. MODE DTL{{ MODEL — t | ,«—, SIZE, MOVE Serial 110 USB20 |1 Port, FULL SPEED [12Mbps], MINI-B SUItablllty for Use
In ADJ mode: Changes numerical values. EDGE MODE | DARK LIGHT. DARK RS-232C| 1 Port, 115200 bps max.
- - - - Inspection items Patterns (PTRN), Brightness (BRGT), Area (AREA), Width (WID), . . . .
TEACH/VIEW | TEAGH/VIEW | The function of these keys differs according to the operating mode. DIRECTION _ | — the— Position(POSI), Count (CNT), Hue inspection (HUE), Character (CHARA) Omron Companies shall not be responsible for cc-)morrfmty with any standards,
key In MENU mode: Executes teaching. SEARCH AREA - t |, <=, SIZE,MOVE Teaching area Rectangular, one area E?Jd?;r’:;reglﬂ:;lg:so\r,v:;zho??ﬁg ;c:;gs;og bBITjat(I;r)‘r; cr)e tzz;rcgrl:\crz)kn\:v?lle
In RUN and ADJ modes: Switches the screen display. [CHARACTA] : [CHARACTER?] Teaching area size - Pattern (PTRN), Brightness (BRGT): Any rectangular area (256 X 256 max.) Y id ppl. ble third t Hificati | d Y ts i dq tif ’ ti d
MDL DIV ILINE ILINE SHORT, ILINE NORMAL - Area (AREA), Width (WID), Position (POSI), Count (CNT), Hue inspection (HUE), provide applicable third party certification documents identitying ratings an
SET key SET + Selects menus. %Idﬁg IN%%‘;IXIEINE SHORT Character (CHARA): Any rectangular area (full screen max.) limitations of use which apply to the Product. This information by itself is not
. - Selects/applies items. ODE e NONE. MODEL. EDGE Sensing area Full screen sufﬁc[ent lfor a pomplete determination o_f the suitability of the PrOQUct_ in
Resolution 468 X 432 (H X V) max combination with the end product, machine, system, or other application or
ESC key ESC ] MODEL - 1 1, SIZE,MOVE Bank switching Surorted for 8 bank use. Buyer shall be solely responsible for determining appropriateness of the
. Returns to the previous menu. EDGEMODE | DARK LIGHT, DARK o — upportec for  banks- particular Product with respect to Buyer’s application, product or system.
DIRECTION | Tl casurementmode | Current bank mode, Multi bank mode Buyer shall take application responsibility in all cases.
: Image input interval andard : ; artial scannine © 8ms il ceannine ¢ Sms
FUNCTION key A kfay ) ) ) - SEARCH AREA — t | —— SIZE. MOVE ge Inp : Standard : 13ms , ‘1/2 Pdl’lldl scanning : 8ms , 1/4 partial scanning : Sms
Switching for image display condition STABLE OFF OFF.ON Other functions Control output switching: ON for OK or ON for NG NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING
g | Bey . ON delay/OFF delay, One-shot output, "ECO" mode SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
A . . Switching the displayed bank SANK SANK SANKT BANK] < BANKS Output signals (1) Control output (OUTPUT), (2) Enable output (ENABLE),(3) Error output (ERROR) SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
c . . D * Ckey _ Input signals (1) Simultaneous measurement input (TRIG) or Continuous measurement input (TRIG), AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
Re-measurement - IMAGE _|+{ CONTRAST AUTO — — Switched by using menu. INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
- D key (2) Bank selection inputs (BANK1 to BANK3) EQUIPMENT OR SYSTEM
Details setting for color pick-up condition FIX |LIGHT - 0000 ~ 5555 (*5) (3) Workpiece still teaching (TEACH) or Workpiece moving teaching (TEACH), S Iso Product catalog f ’ W " d Limitati ¢ Liabilit
SHUTTER - 1/500(¥6), 1/1000, 1/1200, 1/1400, 111500, Switched by using menu. ee also Froduct catalog for Varranty and Limitation ot Liability.
Sensor Head interface Digital interface
@ Sticking of display label of [Assignment of function ke 1/2000, 1725001 1/3000, 1/4000, 178000 - H i i
9 play 9 vl prr— — — Tmage display Compact TFT 2.2-inch LCD (Display dots: 930 X 234) OMRSJIJIAE&rporatlon Industrial Automation Company
Please stick and use the accessories label for the back of the cover. GAIN 1 oxl5x2 Indicators - Judgement result indicator (OUTPUT orange) * Inspection mode indicator (RUN green) ’ Contact: www.ia.omron.com
+Error indicator (ERR red)-READY STATE indicator (READY blue) Regi | Head h
egional Headquarters
-| SYS1 |—-| BANKSET COoPY - = Operation interface - Cursor keys (up, down, left, right) - Setting key (SET) - Escape key (ESC) .gOMRON E ':IOPE B.V.
CLEAR — — + Operating mode switching (slide switch) - Menu switching (slide switch) U_ -
+ Teaching/Display switching key (TEACH/VIEW) Function key(A/B/C/D) Sensor Business Unit )
SWITCH KEY KEY, /0 Power supply voltage 204 t0 264 VDC (including ripple) Carl-Benz-Str. 4, D-71154 Nufringen, Germany
410 20+ including ripple Tel: (49) 7032-811-0/Fax: (49) 7032-811-199
SPEED NORMAL NOMAL, FAST, MAX Current consumption 800mA max (with Sensor HeadZFV-SC10/SC50/SC90connected , power supply voltage DC24V)
MEAS TYPE TRIG TRIG. CONTINUE 930mA max (with Sensor Head ZFV-SC150 /Option Lighting Unit ZFV-LTLOL/LTLO2 connected power supply voltage DC24V) u gghg?%N ELECTF:gNIE S LLSC ite 200
d 1050mA max (Option Lighting Unit ZFV-LTLO4/LTFO01connected, power supply voltage DC24V) reenspoint “arkway, suite
TEACHTYPE | STATIONARY |STATIONARY, MOVING - Hoffman Estates, IL 60169 U.S.A.
> Dielectric strength 1,000 VAC, 50/60 Hz for 1 min between leads and Amplifier Unit case Tel: (1) 847-843-7900/Fax: (1) 847-843-7787
_ OK GREEN GREEN, RED, YELLOW, BLUE, WHITE Noise immunity 1 kV, Pulse rise: 5 ns, Pulse width: 50 ns, Burst duration: 15 ms, Cycle: 300 ms . OMRON ASIA PACIFIC PTE. LTD
| f 5795 P 2t of Function iy | RS RED GREEN, RED, YELLOW, BLUE, WHITE Vibration resistance Destruction: 10 to 150 Hz, 0.1-mm single amplitude, 10 times each in X, Y, and Z directions for 8 min No. 438A Alexandra Road # 05-05/08 (Lobby 2),
FYIYvavi—E ignmet umction L - - — g
U g U NORMAL WHITE GREEN, RED, YELLOW, BLUE, WHITE Shock resistance Destruction: 150 m/s” , three times each in six directions (up/down, left/right, forward/backward) é:ﬁ;::g:z :?ggrg;park,
Akey ﬁi’ﬁgﬁw ssttings 1 BACK BLUE GREEN, RED, YELLOW, BLUE, WHITE, BLACK Ambient temperature Operating: 0 to 50°C Storage: -25 to 65° C (with no icing or condensation) Tel: (65) 6835-3011/Fax: (65) 6835-2711
key Eﬁ;ﬁgﬂzmﬁms ECO MODE ON OFF, ON Ambient humidity Operating and storage: 35% to 85% H omMRON (CHINA) CO., LTD
Ckey | ZE3 — CURRENT BANK - - Ambient atmosphere Must be free of corrosive gas. Room 2211, Bank of China Tower,
Repeat measursmesnt - Yin Ch Zh Road
ERLEREERE HMULTI BANK - - Degree of protection | IEC60529, TP20 200 Yin Cheng Zhong Road, )
Dlkey | Advanced colar ssttings - PuDong New Area, Shanghai, 200120, China
9 H BANKI ~ BANKS Material Polycarbonat J J
LASTBANK  |BANKI aterials olycarbonate Tel: (86) 21-5037-2222/Fax: (86) 21-5037-2200

- Label sticking position L Weight Approx. 300 g (including cord) D@ Oct. 2014
Accessories Ferrite core (1), Instruction sheet (This paper), Label (1) ?




