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Sapphire Capacitance Diaphragm Gauge
Separated Model
Model V8S
User’s Manual

Thank you for purchasing this product.

This manual contains information for ensuring the safe and
correct use of the product. Those designing or maintaining
equipment that uses this product should first read and
understand this manual.

Be sure to keep it nearby for handy reference.

Please read the “Terms and Conditions” from the following
URL before ordering or use:
https://www.azbil.com/products/factory/order.html

¢ NOTICE )

Please make sure that this manual is available to the user of
the product.

Unauthorized duplication of this user’s manual in part or in
whole is forbidden. The information and specifications in this
manual are subject to change without notice.

Considerable effort has been made to ensure that this manual
is complete and accurate, but if you should find an omission
or error, please contact us.

In no event is Azbil Corporation liable to anyone for any
indirect, special, or consequential damages as a result of
using this product.

¢ SAFETY PRECAUTIONS )

The safety precautions explained below aim to ensure safe
and correct use of this product in order to prevent injury to
you and others, and to prevent property damage. Be sure
to observe these safety precautions. Also, make sure you
understand the safety guidelines before reading the rest of
this manual.

@ Key to symbols

( A\WARNING

Warnings are indicated when mishandling this
product may result in death or serious injury.

/\CAUTION

Cautions are indicated when mishandling this product
may result in minor injury or property damage only.

E1

/AWARNING

The burst pressure is the pressure at which this device
will break. To avoid an accident, never apply pressure
exceeding the burst pressure.

Do not use this device in explosive atmospheres or
near flammable fluids or steam.

Always use the specified couplings and gaskets. After
the piping work has been completed, check that there
are no gas leaks before operating the device.

If the gauge head is heated, the surface of this device
will be very hot during and for a while after heating.
To avoid a burn, do not touch it during this period.
When removing this device, turn the power OFF

and allow sufficient time for it to cool. If there is a
chance that work personnel will come in contact

with this device after installation, take appropriate
countermeasures.

A\CAUTION

Use this device within the operating ranges given in
the specifications (for temperature, humidity, voltage,
atmosphere, etc.).

Using it outside these ranges might cause fire or de-
vice failure.

When wiring the power for this device, be sure to
mount a shutoff switch for the main power to this unit
within reach of the operator.

Wire the device properly according to the standards
given in this document, using the specified power
source and installation methods.

Not doing so might result in fire or device failure.

Do not allow wire clippings, metal shavings, water,
and so on to enter the case of this device.

They could cause fire or device failure.

Do not block the ventilation holes.

Doing so might cause fire or device failure.

O
O
@
@

Use the relays in this device within the operating
ranges recommended in the specifications. Otherwise,
fire or device failure may result. If there is a possibility
that the device will be used in conditions that are out-
side the range of the specifications, take appropriate
countermeasures.

QU @O @

¢ OVERVIEW )

The V8S (the separated V8 model) is a compact and lightweight capaci-
tance diaphragm vacuum gauge that uses a sapphire capacitance pressure
sensor to achieve high accuracy and reliability. On the V8S, the gauge head
and control unit are separated. This device is especially suited for use in

semiconductor manufacturing.

M Features

This device has the following features:

® The gauge head, which is separate from the control unit, can be
installed in an ambient temperature as high as 250 °C.

e Since the user can install a heater, the temperature of the gauge
head can be changed as appropriate for the process conditions.

* The gauge head, because it is compact, can be installed in spaces
with complicated piping. Direct mounting of the gauge head in the
chamber reduces the number of pipes.

* A single-crystal sapphire pressure sensing medium, offering excel-
lent corrosion resistance, ability to withstand high temperatures,
and excellent mechanical characteristics.

High repeatability even when used under severe conditions such as
exposure to corrosive gases or high temperatures.

e Advanced signal processing technology, contributing to excellent
temperature characteristics and linearity of measurement.

® Micromachining technology is used to make the sensor chip’s
surface uneven, which breaks up the film deposits forming on the
sensor and reduces drift of the pressure reading.



e A baffle in front of the sensor chip reduces the intrusion of solid C RELEVANT USER'S MANUALS >

matter into the sensor chip. The multilayer baffle inactivates reac-
tive gas by restricting the flow path and reduces the formation of a For information on the EtherCAT communication function:
film deposits on the sensor chip.

e Advanced signal processing technology to achieve a high-speed
response as fast as 1 ms.

e Sapphire Capacitance Diaphragm Gauge Model V8 User's Manual for
EtherCAT Communication, CP-SP-1471E.

e Equipped with four event relays (photorelays). Event relay settings For information on the SLP-V8 Smart Loader Package:
can be changed easily using the Smart Loader Package. e User’s Manual for Smart Loader Package Model SLP-V8 for Sapphire
® Remote zero point adjustment by a digital input signal. Capacitance Diaphragm Gauge Model V8, CP-SP-1472E.

e The zero point can be easily adjusted using the zero point adjust-
ment switch, digital input signal, EtherCAT communication, or the
Smart Loader Package.

e The Smart Loader Package for easy monitoring and changing of

settings from a PC.

Conformity to IEC directives; CE-marked and UKCA-marked.
(Compliant with EN 61326-1, EN 61326-2-3, and EN IEC 63000)
An EtherCAT communication function. (Availability depends on
the model No.)

Note: A gauge head and a control unit are calibrated as a set. Use a

combination of a gauge head and a control unit that have the
same serial number.

Hl Model selection table

| Il I \Y \Y VI VI Vil IX X
Basic |Sensor chip /| p o c\\re | Gauge head i ) Event1 | Event2 | Cable Supplied Specifications
model baffle / reference | Communication | Coupling . -
N - range setting | setting length | documents
0. |range series temperature
V8S Separated model
] See codes in Table 1.
[ See codes in Table 2.
] See codes in Table 3.
0 None
5 EtherCAT
O See codes in Table 4.
Yrx ** %06 FS
Always OFF if “NNN"is specified.
v ***%FS
Always OFF if “"NNN" is specified.
. . [ See codes in Table 5.
Note: The sales start date differs depending on the model number. Please contact our sales rep- -
) . D Inspection data
resentative for details.
Ifa Ietter. other than N is spec.if:ied as .the first digit of segment VIl of the model No., the Inspection data and traceability
product is a model for a specific application. Y certificate
For such models, see the special specifications document that is delivered separately.
Table 1. Sensor chip / baffle / range series Table 2. Pressure range (absolute pressure)
Code Sensor chip Baffle Range series Code P series T series
0 Flat chip Flat plate P series E 10 |Pa 13.332 | Pa
baffle F 20 |Pa 26.664 |Pa
1 Flat chip Flat plate T series G 25 |pa 33331 |Pa
baffle
- - H 100 |Pa 133.32 Pa
2 Uneven chip Flat plate P series
baffle J 200 |Pa 266.64 Pa
3 Uneven chip Flat plate T series K 300 |Pa 399.97 Pa
baffle L 500 |Pa 666.61 Pa
4 Flat chip Multilayer P series M 1000 |Pa 1333.2 Pa
baffle N 2000 |Pa 26664 | Pa
5 Flat chip Multilayer T series P 3000 | Pa 3099.7 Pa
baffle 5000 |P 6666.1 P:
6 Uneven chip Multilayer P series Q a . a
baffle R 10000 |Pa 13332 Pa
7 | Uneven chip Multilayer T series ) 20000 |Pa 26664 Pa
baffle T 30000 |Pa 39997 Pa
Note: Flat chips cannot be selected for pressure ranges less than 100 Pa. U 50000 |Pa 66661 Pa
Vv 100 |kPa 133.32 kPa
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Table 3. Gauge head reference temperature

Code Temperature
A 45 °C
B 80 °C
C 100 °C
D 125°C
E 150 °C
F 160 °C
G 180 °C
H 200 °C
J 240 °C
K 250°C

Note: These are the temperatures at which the accuracy is specified.
The V8S does not have a self-heating function.

Table 4. Coupling

Code

Coupling

D Fujikin UJR-9.52N-CT union nut, F1 coating / SUS316L /
with pure ring

N Fujikin UJR-6.35N-CT union nut, F1 coating / SUS316L /
with pure ring

Note: Regardless of the material or surface treatment of the coupling,
model V8 with the coupling is calibrated using the same equipment.

Table 5. Gauge head cable length

Code Cable length
A 0.5m
B Tm
D 2m
F 29m

H Part names

RJ45 connectors:
OUT, IN (from top)

D-sub 15-pin connector (male)
Retaining screw (#4-40 UNC)

Loader jack

Zero point adjustment buttons:

AUTO, UP, DOWN (from top)

— State LED
| Eventrelay LED:
EV1 (eventrelay 1)
| ___Eventrelay LED:
EV2 (event relay 2)
— Rotary switches:
%100, x10, x1 (from top)
[ EtherCAT LEDs:
RUN, ERR (from top)
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M Main functions of the Smart Loader Package

This device can be monitored and its settings can be easily changed
from a PC using the SLP-V8 Smart Loader Package.

£ User's Manual for Smart Loader Package Model SLP-V8 for
Sapphire Capacitance Diaphragm Gauge Model V8, CP-SP-1472E.

Monitor Reading Pressure reading, 0-10 V output, various
temperatures, power voltage, etc.
Status Errors, alarms, digital inputs, event outputs,
etc.
Device Model number, serial number, total time
information | powered, etc.
Manual Forced output setting, forced 0-10V output,
operation forced event, etc.
Exception Error and alarm details, diagnosis history,
status etc.
Parameters | Unit of Pa, kPa, bar, mbar, x 133.322 Pa,
pressure X% 0.133322 Pa
0-10V Pressure at 0 or 10 V output, type of output
output if error/alarm occurred, etc.
Event output | Function selection, trip point settings (see
the figure below), etc.
Pressure Accumulated zero offset (AZO), gain cus-
adjustment | tomer specified (GCS), etc.
Other 1st order filter time constant, DI function
settings, etc.
Trend Saves readings to a csv file.
Displays readings on a graph.
Trip point settings
Low Trip Enable: Disable / Enable
Low Trip Polarity: Status / Status inverted
Low Trip Point
Low Trip Hysteresis
High Trip Enable: Disable / Enable
High Trip Polarity: Status / Status inverted
High Trip Point
High Trip Hysteresis

Measurement signal

(Pressure p)

A

A

igh Trip Point

RHigh Trip
y Hysteresis

Low Trip Point

Low Trip
Hysteresis

—_—
in-
active

= L — —— Time t
active in- active inactive
active




( INSTALLATION )

AWARNING

Always use the specified couplings and gaskets. After
the piping work has been completed, check that there
are no gas leaks before operating the device.

When connecting models with a UJR coupling to the
piping, tighten the nut by hand, and then tighten it with
a wrench an additional 1/6 turn. Overtightening may
damage the seal. Each time you retighten the couplings,
be sure to replace the gaskets with new ones. Check the
usage and cautions in the instruction manual provided
by the coupling manufacturer and be sure you under-
stand them fully before starting installation work.

An incorrect pipe connection may lead to gas leaks.

When this device is not used, cap the couplings to pro-
tect them. Damaged couplings may lead to gas leaks.

MA\CAUTION

When wiring the power for this device, be sure to
mount a shutoff switch for the main power to this unit
within reach of the operator.

Use this device within the operating ranges given in
the specifications (for temperature, humidity, voltage,
atmosphere, etc.). Using it outside these ranges might

cause fire or device failure.

H Installation locations

Do not install this product in a place with any of the following

characteristics:

Temperature or humidity outside the specified high and low limits
Corrosive gases such as sulfide gas

Dust or soot

Direct sunlight, wind, or rain

Mechanical vibration or shock outside the range of the
specifications

Proximity to high-voltage lines, welding machines, or other
sources of electrical noise

Within 15 m of a high-voltage ignition device for a boiler, etc.
Strong electromagnetic fields

An explosive atmosphere, and flammable fluids or steam.

H Gauge head installation

When connecting the gauge head to the piping, always use the
specified couplings and gaskets, and check for leaks after instal-
lation is complete. There are no limitations on mounting angle.
However, since the zero point may shift at some angles, be sure to
adjust the zero point after installation.

E] Handling Precautions

« Vibration may move the V8S's pressure-sensitive
diaphragm, causing the pressure reading to fluctuate.
Therefore, take appropriate measures so that this device is
not subject to vibration.
In particular, guard against vibration that would move the
device along its axis (e.g., up-and-down vibration, if the de-
vice is mounted vertically).

« This is a precision instrument. Do not drop it or bump it
against any object. Application of any shock to this device
might adversely affect its performance.

Note

o This device was calibrated at the factory
in a vertical position. Shift of the zero
point may have occurred, depending on
the mounting angle. In such a case, ac-
curacy can be recovered by adjusting the
zero point after installation.

Vertical installation is recommended to
prevent contaminants from accumulat-
ing on the sensor unit.

H Control unit installation

There are two ways to install the control unit.
e Installation using screws
e Installation on a DIN rail

@Installation using screws

Tighten the three M4 setscrews into the screw holes of this
device.

@Installation on a DIN rail

(1) Hook the DIN bracket on the upper side of the DIN rail.

(2) Pull down the sliding part (at the bottom) of the DIN
bracket and push the lower part of the bracket onto the rail.

(3) Release the sliding part. The bracket is now set in place on
the DIN rail.

(4) Tighten the screw on the sliding part to prevent this device
from falling off when it is mounted.

(5) Mount this device on the DIN bracket
by tightening the screws.

This device can be installed on a top
hat DIN rail (35-7.5 or 35-15).

m Handling Precautions

« This is a precision instrument. Do not drop it or bump it
against any object. Application of any shock to this device
might adversely affect its performance.

H Wiring

AWARNING

will be very hot during and for a while after heating.
To avoid a burn, do not touch it during this period.
When removing this device, turn the power OFF

and allow sufficient time for it to cool. If there is a
chance that work personnel will come in contact
with this device after installation, take appropriate
countermeasures.

@ If the gauge head is heated, the surface of this device

A\CAUTION

Wire the device properly according to the standards
given in this document, using the specified power
source and installation methods. Not doing so might
result in fire, electric shock, or device failure.

Do not allow wire clippings, metal shavings, water,
and so on to enter the case of this device. They could
cause fire or device failure.

When wiring the power for this device, be sure to
mount a shutoff switch for the main power to this unit
within reach of the operator.

Be sure to use a cable that adequately satisfies the re-
quirements for operating ambient temperatures.

When not using this device for pressure measurement,
close the caps on the control unit and the gauge head.
Otherwise, static electricity may cause a problem with
the device.

S o290 ©

Turn off the power of the control unit before removing
or installing the gauge head. Otherwise, a problem
with the device may result.

@ Wiring precautions

+ Before wiring, mounting, or removing the V8S, be sure to
turn the power OFFE.

* Before starting the wiring work, check the model No. of this
device and the connector pin assignments ( @Connector
pin assignments).

Make sure that the wiring is correct.




Devices or systems connected to this device must have basic
insulation suitable for the maximum operating voltages of
this device’s power supply and input/output components.

Use the power from an instrument power supply to mini-
mize electrical noise.

Use a power supply with a rated current equal to or greater
than the maximum power current.

Use shielded cables for the wiring.
Be sure to connect a ground wire to the frame ground.

Use a power supply, connectors, and cables with appropriate
ratings for voltage, current, etc. Make sure that the voltage
at the connector of this device is within the specified power
voltage range.

Wire the device correctly.
Wrong wiring may cause device failure.

This device does not function for up to 10 s after the power
has been turned on. Great care should be taken when the
relay output from this device is used as an interlock signal.

Do not connect multiple loader cables that are connected to
multiple V8S units to one PC at the same time. The current
coming from other circuits may cause errors in output values.

Do not use excessive force to push in or pull out cables.
Doing so may cause device failure.

@ Connector pin assignments

D-sub 15-pin (male)

Pin No. Name
1 Digital input 3*4
2 Output (+)
3 Event relay 3
4 Digital input 4*4
5 Power supply (COM) *'*2, digital input (COM)
6 Power supply (-)*
7 Power supply (+)
8 Digital input 1*4
9 Event relay 2

10 Digital input 2*4

11 Event relay (shared COM)

12 Output (COM)*?

13 Event relay 1

14 Event relay 4

15 Frame ground*?

@ Example of external connection

« 24V DC (single power supply)
N

7 Power supply (+)
5 Power supply (COM)
6 Power supply (-)

24VDC T

Power supply (COM) ——————=

« £15V DC (dual power supplies)

z Power supply (+)
15VDC ¥ > P ppIy (COMm)
ower su
JsvocE 6 PPy
Power supply (-)
Power supply (COM)
_—
2 Output (+)
12
Output (COM)
30V DC max. 13
1| Load Event relay 1
30V DC max. 9
——I—{Load] Event relay 2
30V DC max. 3
— L Eventrelay 3
3OVDC|E@ 14
_||_@ Event relay 4
1 Event relay
(COM)
8
o
10 Digital input 1
o
< 1 Digital input 2
4 Digital input 3
Power supply Digital input 4
(com) 15 grarine
FG
et ot Connector hood
= FG
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*1.

*2.

*3.

*4.

If using a single 24 V DC input power supply, connect the power COM and
the power “-".

The power COM and output COM are internally connected. If using a single
24V DC input power supply, do not connect the power COM and output
COM together. Also, take care to avoid any wrong wiring that may cause a
short circuit in other equipment. If the wiring is connected incorrectly, cur-
rent from the power supply will also flow through the output line, and the
voltage drop from wiring resistance may cause a measurement error.

The frame ground (pin 15 of the D-sub 15-pin connector) is electrically con-
tinuous with the D-sub connector housing, the housing of the control unit
and gauge head, and with couplings, but is isolated from the power COM,
output COM, and other terminals.

The digital input circuit of this device incorporates a power supply. Be sure to
use non-voltage (dry) contacts for external contacts.

Gold contacts, etc,, that are suitable for turning a microcurrent ON/OFF
should be used as non-voltage (dry) contacts. For some relay contact materi-
als, the current cannot be turned ON and OFF. To handle the terminal current
during short-circuit and the open terminal voltage of this device, use con-
tacts with surplus minimum open/close capacity.

If a semiconductor (open collector, etc.) is used for non-voltage (dry) con-
tacts, the voltage between the contacts when the contacts are ON should
satisfy the allowable ON-state residual voltage. The semiconductor should
also satisfy the allowable OFF-state leakage current.

Note

Event relay connection
OFF

NO
COM —O

ON

NO

When the power is turned off, the event relays are also off.

(

ADJUSTMENT AND START-UP )

/AWARNING

@

The surface of this device is very hot while the power is
ON and for a while after the power has been turned OFF.
To avoid a burn, do not touch it during this period.

MA\CAUTION

O

Do not block the ventilation holes.
Doing so might cause fire or device failure.

Use the relays in this device within the operating
ranges recommended in the specifications. Otherwise,
fire or device failure may result. If there is a possibility

that the device will be used in conditions that are out-
side the range of the specifications, take appropriate
countermeasures.

E] Handling Precautions

This device does not satisfy specifications for accuracy dur-
ing the warm-up period after the power has been turned
ON. Always use this device after warm-up is complete.

If an alarm is detected, the STATE LED blinks red. If an error
is detected, the STATE LED is lit red. 5> BISTATE LED in-
dication and corrective actions (for corrective actions if an
alarm or error occurs)

Do not apply a pressure to this device that exceeds the al-
lowable pressure.

Doing so may cause device failure.

Take appropriate measures so that no contaminant enters
this device. Otherwise, a measurement error or device fail-
ure may result.

Take appropriate measures so that no foreign matter enters
this device.

If it does, a measurement error or device failure may result.
For the pressure range characterized by molecular flow and
intermediate flow, if the self-heating temperature of this
device is different from the temperature inside the chamber
to be measured, a minute pressure difference occurs due to
thermal transpiration. To achieve especially accurate mea-
surement, this must be taken into account. Factory calibra-
tion of this device assumes that no temperature difference
exists. For further information, T.Takaisi and Y.Sensui in
Trans. Faraday Soc. 59 (1963), 2503

Do not press the zero point adjustment buttons and rotary
switches with excessive force. Doing so may cause device
failure.



« After the product is started,*" initialization takes 6 seconds.
Do not adjust the zero point*? during this period. Doing so

may cause unreliable or abnormal operation of the product.

If such a problem occurs, restart the product.

*1. By turning on the power or by executing the Device Reset
Command via EtherCAT

*2. By pressing the buttons for zero point adjustment on the front
of the product or by turning ON DI 1

M Zero adjustment

¢ Adjust the zero point before using this device.

Zero adjustment should be done with a sufficient vacuum
(1/20,000 or less of the selected pressure range), 10 minutes or
longer after the power was turned on, after warm-up is complete.

e For accurate measurement, periodic adjustment of the zero point
is recommended.

e When the zero point is adjusted, the accumulated zero offset
(AZO) value is updated. The updated AZO value is added to the
measured pressure, which is then output. The factory setting for
the AZO value is 0.

Adjust the zero point in either of the two ways described below.

@ Using the auto zero point adjustment button
(1) Apply a vacuum with a pressure of 1/20,000 or less of the
selected pressure range.
(2) Keep the auto zero point adjustment button pressed for 3 seconds.
After zero point adjustment:
o If the AZO value is within + 5 % FS, the STATE LED blinks
green four times.

« If the AZO value is between +5 and +20 % FS, the STATE
LED blinks orange four times.

E] Handling Precautions
« Automatic zero point adjustment cannot be done in the fol-
lowing cases even if the button is pressed:
« Ifan error occurs.
« Ifthe AZO value is required to be beyond +20 % FS.

In these cases, the STATE LED lights up alternately red and
orange four times.

@ Using the up/down zero adjustment button

(1) Apply a vacuum with a pressure of 1/20,000 or less of the
selected pressure range.

(2) The 0-10 V output voltage changes when the up/down zero
adjustment button is pressed.
Adjust the output voltage to 0.
When the button is pressed, the speed at which the 0-10 V
value changes depends on how long the button is pressed.
Keep it pressed for a long time to do a quick rough adjust-
ment. Afterwards, press it repeatedly for a short time to
make fine adjustments.

* During adjustment using the up/down zero point adjustment

button:

« Ifthe AZO value is within £5 % FS, the STATE LED flashes green.
o Ifthe AZO value is between +5 and +20 % ES, the STATE
LED flashes orange.

« The STATE LED stops flashing about 3 seconds after the up/
down zero point adjustment button is released, and the AZO
value is then set.

e The zero adjustment range is restricted to when the AZO value
is not more than +20 % FS. If the AZO value reaches +20 % FS
as the up/down zero point adjustment button is pressed, the
STATE LED flashes red.

m Handling Precautions

o Manual zero point adjustment cannot be done in the fol-
lowing cases even if the up/down button is pressed:

« Ifan error occurs.
o If the pressure value exceeds the measurement range.

In these cases, the STATE LED is lit alternately red and or-
ange four times.

@®Resetting the AZO value

To reset the AZO value to its factory setting, keep the auto zero
point adjustment button pressed for 30 seconds or longer.

The zero point is adjusted 3 seconds after the auto zero point
adjustment button is pressed. To reset the AZO value to its fac-
tory setting, keep the button pressed for 30 seconds. The STATE
LED then lights up green and orange alternately four times.

Ml Digital input (DI)

The following functions can be assigned to DI.

Note 1: Using the loader, one of the following DI functions can be se-
lected.
-DI1: AZO, DI4: LPF (default)
- DI function disabled
When “DI1: AZO, DI4: LPF"is selected, DI can be used to execute
zero point adjustment or to enable/disable the 1st-order filter
function.

Note 2: DI 2-3: No function.

Note 3: 45 Sapphire Capacitance Diaphragm Gauge Model V8 User's Manual
for EtherCAT Communication Functions, CP-SP-1471E,

User's Manual for Smart Loader Package Model SLP-V8

for Sapphire Capacitance Diaphragm Gauge Model V8, CP-SP-
1472E (for how to change the DI function via communication
(EtherCAT or loader))

@ Zero point adjustment by DI
DI 1: Zero point adjustment The accumulated zero offset
(AZO) retained by the device is updated so that the pressure
reading will be zero.

ON (shorted) OFF (open)
DI1 Zero point adjustment is | Zero point adjustment is
executed. not executed.

Note: To adjust the zero point, short DI1 for at least 1 second and then
openiit.

@®Enabling/disabling the 1st-order filter function by DI
DI 4: 1st-order filter setting

ON (shorted) OFF (open)

DI 4 1st-order filter is disabled. | 1st-order filter is enabled.

Note: The response time described in SPECIFICATIONS is when the
1st-order filter function is disabled or the time constant is set to
0 ms. To disable the function, short DI 4.
If the function is enabled, the specified time constant will be added.
The 1st-order filter time constant can be changed using the Smart
Loader Package (default: 30 ms).

W 1st-order filter(for details on the 1st-order filter time

constant)

M 1st-order filter

This is a 1st-order lag filter used when the pressure reading fluctu-
ates rapidly and repeatedly and the pressure cannot be controlled,
or when the reading fluctuates finely due to electrical noise, etc. The
longer the specified time, the less the pressure reading will fluctuate.

Also, because of the 1st-order filter, when the pressure increases
sharply, updating of the reading will be delayed by the specified
time as shown in the figure below.

Pressure 4
Set time Actual
63 % of step < P ctual pressure
pressure o T Pressure reading

Time

@®How to change the 1st-order filter time constant
The 1st-order filter time constant can be changed by using the
loader or EtherCAT communication, or by specifying it using
DI input.
« Changing the set temperature using the loader
(1) Click [Parameters] > [Others].
(2) Set the desired time constant by [1st order filter time
constant].
(3) Execute “Write parameters to the device””
+ Changing the Ist-order filter time constant using EtherCAT

Set EtherCAT object “0x4003.0x02 PV Filter coefficient
(msec)” to the desired time constant.



« Changing the 1st-order filter time constant using DI input
Whether to apply a 1st-order filter can be specified by short-
ing or opening DI 4.

To apply a 1st-order filter, it is necessary to preset the time
constant using the loader (default value: 30 ms). The relation-
ship between the status of DI 4 and the use of the filter is
shown below.

Dl 4 Description
Open 1st-order filter is enabled.
Shorted | 1st-order filter is disabled.

Note: It is necessary to preset“DI1: AZO, DI4: LPF” or “DI1: AZO,
DI2/DI3: SP, DI4: LPF” for [DI Function] in [Others] on the
[Parameters] tab.

B STATE LED display operation

C MAINTENANCE AND TROUBLESHOOTING )

H Maintenance

@ Maintenance and inspection
+ Check that the STATE LED is green during operation.
+ Check periodically that there are no leaks in the piping.
« Adjust the zero point periodically.
@®Cleaning
« Use a soft dry cloth.
+ Do not use any organic solvent such as paint thinner or
benzene.

@ Part replacement
+ Do not disassemble this device or attempt to replace any of
its parts.

Blinks orange
four times

Zero point adjustment by the auto zero point adjust-
ment button or by DI is complete (and the AZO is be-
tween +5 and + 20 % FS).*

Flashes green The zero point is being adjusted by the up/down zero
point adjustment button (and the AZO is no more than

+5 % FS).*1

Flashes orange | The zero point is being adjusted by the up/down zero
point adjustment button (and the AZO is between +5

and +£20 % FS).*!

Flashes red During zero point adjustment by the up/down zero
point adjustment button, the AZO reached the maxi-

mum adjustable range of +20 % FS.

Lit alternately
red and orange
four times

Zero point adjustment was attempted by pressing the
auto or up/down zero adjustment button or by DI, but
the required conditions were not met and the zero
point was not adjusted.

Lit alternately
green and or-
ange four times

Zero point adjustment by the up/down zero point ad-
justment button is complete or the AZO was reset.

Lit alternately
green and red

Output is manually controlled.*?

Off The device is not powered up.

*1. The value of 5 % FS can be changed using the Smart Loader Package.
*2. Output can be manually controlled using the Smart Loader Package.

l EtherCAT LED display operation

LED | Color State Description
RUN Green | Off The device is in initialization (INIT) status

oris not turned on.

Blinking Pre-operational status (PREOP)

Single flash | Safe-operational status (SAFEOP)

On Operational status (OP)

ERR Red Off An EtherCAT error has not occurred or the

device is not turned on.

Blinking An EtherCAT error has occurred (incorrect
setting).

Single flash | Slave device application has changed the
EtherCAT state autonomously, due to local
error.

Double Timeout of sync manager watchdog or

flash EtherCAT communication has occurred.

On Lit when a PDI watchdog timeout has oc-
curred.
However, the ERR LED will not be lit be-
cause this functionality is not supported
by this device.

H Event relay operation LEDs
Event relay is on: Lit green
Event relay is off: Off
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STATE LED State B STATE LED indication and corrective actions

Lit green Normal operation STATE LED State

Lit red An error has occurred (device failure or a problem with Blinks A warning has occurred (outside the rated range, etc.) but
the operating environment). green the product is functioning correctly.

Blinks red An alarm has occurred (incorrect parameter settings, etc.). Blinksred | An alarm has occurred

Blinks green A warning was issued (outside the rated range, etc.). Incorrect parameter settings, etc.

Blinks green Zero point adjustment by the auto zero point adjust- Lit red An error has occurred.

four times ment button or by DI is complete (and the accumu- Device failure or a problem with the operating
lated zero offset (AZO) is no more than +5 % FS).*! environment.

Check the state of this device in detail using the SLP-V8 Smart
Loader Package.

Check the instrumentation condition that is causing the problem
and take appropriate countermeasures.

If the problem remains, this device may have failed. Please contact an
azbil Group branch office, sales office, or distributor.

H Troubleshooting
Phenomenon Countermeasure
The STATE LED | « Check that the wiring is correct.

is not lit. « Check that the power voltage and polarity are correct.

 Check that the STATE LED is lit green.

Output value

fluctuates « Check that the wiring is correct.
« Adjust the zero point.
¢ DISPOSAL )

When disposing of this device, please do so appropriately, in compli-
ance with local ordinances for industrial waste.

( SPECIFICATIONS )

Accuracy*! *2 0.5% rdg. (10 % FS of the range or higher)
0.05%FS (less than 10 % FS of the range)
(when the gauge head is at the reference temperature and

the control unit is at 23 °C)

Temperature 0.032 % FS/°C:
coefficients zero Gauge head (pressure range: less than 100 Pa)
0.016 % FS/°C:

Gauge head (pressure range: 100 Pa or more)
0.016 % FS/°C: Control unit

0.02 % rdg./°C: Gauge head
0.02 % rdg./°C: Control unit

1st-order filter time constant setting

Temperature
coefficients span

Resolution*3

Less than 30 ms 30 ms or more

1/1000 FS 1/10000 FS
Operating ambi- | Control unit: 10to 60 °C
ent temperature | Gauge head cable: 10 to 250 °C
range Gauge head: 10 to 250 °C
Operating 10-90 % RH (without condensation)
humidity range
Storage tem- —20 to +80 °C, 10-95 % RH (without condensation)

perature and
humidity range
Update cycle
for pressure
measurement

0.27 ms




Response time

Flat plate baffle: 1 ms max.

(63 % of full Multilayer baffle:
scale)*3 25 ms max. (pressure range: less than 1000 Pa)
15 ms max. (pressure range: between 1000 Pa and
less than 10000 Pa)
5msmax. (pressure range: 10000 Pa or more)
Sensor chip Flat tip: Pressure-sensitive diaphragm, flat surface
Uneven chip: Pressure-sensitive diaphragm, uneven
surface
Baffle Flat plate baffle: Nickel alloy, one flat plate

Multilayer baffle:
SUS316 L, between layers: 0.05 mm, number of layers: 28

Gas-contacting

Sapphire, nickel alloy, baffle materials, coupling materials

materials

Internal capacity | 2 cm?

Allowable 300 kPa abs (pressure range: 100 Pa or more)
pressure** 110 kPa abs (pressure range: less than 100 Pa)
Marginal 700 kPa abs (pressure range: 133.32 kPa)
pressure*> 300 kPa abs (pressure range: less than 133.32 kPa)

Burst pressure*®

1 MPa G (pressure range: 133.32 kPa)
700 kPa abs (pressure range: less than 133.32 kPa)

Input power Voltage range: +15V DC +10 % (dual power supplies) or
supply 24V DC £15 % (single power supply)
Allowable ripple voltage: 0.5 Vp-p max.
Power consump- | Comm. Power Power current
tion/ consumption | +15v DC 24V DC
7
power current* None 2 W max. 0.1 A max. 0.1 A max.
EtherCAT 3 W max. 0.2 A max. 0.1 A max.
Output signal Signal voltage:  0-10V DC
Allowable load resistance: 10 kQ min.
Outputrange:  -0.5to +11.5V DC*8
Delay time: 0.5 ms max.
Allowable voltage | 18V peak max

between piping
(frame ground)
and power/
signal COM

1/0 connector

D-sub 15-pin connector (male), retaining screw #4-40 UNC

Warm-up time 10 min max.

Zero point ad- +20% FS

justable range

Mass 0.41kg:  Gauge head / gauge head cable
0.61kg:  Control unit
0.25kg:  DIN rail adapter

Leak rate 1x107'° Pa-m3/s max.

Mounting angle

Gauge head:  Unrestricted*®
Models with pressure range of 13.332 Pa or less cannot
be installed upside down.

Control unit: ~ Vertical*'°
Degree of IP20 (gauge head and control unit)
protection
Allowable cable | 30 m max.
length (external
wiring)
Gauge head 50 mm min.
cable bend
radius
Event relay Part used: Photorelay (UL-listed)
ratings Number of relays: 4
Contact form: 1a (N.O. contacts only)
Maximum load: 03A
Maximum voltage: 30V DC
Maximum ON-resistance:  0.25Q
Turn-on/off time: 5 ms max.
Note: The event relay contacts have no polarity (are bipolar).
Event relay Event relays 1 and 2:
function default Low Trip Enable:  Enable
settings*!! Low Trip Polarity:  Status

Low Trip Point: Value specified by the model number
Low Trip Hysteresis: 0.5 % FS
High Trip Enable : Disable

Low Trip Hysteresis

>

o
OFF
4 LowTrip Point
FS—

«~0 Pressure
Event relay 3:
ON if warm-up is complete,
OFF if warm-up is not complete or status is abnormal
Event relay 4:
ON in normal status, OFF if status is abnormal
(Abnormal status: an error or alarm occurred)

E8

Event relays 1-2 | Eventrelay ison: Lit green
operation LEDs | Event relay is off:  Off
Digital input (DI) | Number of inputs: 4
ratings Connectable output type: No-voltage contacts or open
collector (sink type)
Open terminal voltage: ~ 27.6V max.
Terminal current when shorted: 1mA
Allowable ON (shorted) contact resistance: 500 Q max.
Allowable ON (shorted) residual voltage: 1V max.
Allowable OFF (open) leakage current: 100 pA max.
Allowable OFF (open) contact resistance: 200 kQ min.
Input sampling cycle: 0.5 s max.
Required input retention time:
Zero point adjustment: 1 s min.
1st-order filter time constant setting:
Always hold the set state
Digital input Digital input 1:  Zero point adjustment
function OFF (open): Normal operation
ON (short circuit): Zero point adjustment execution
Digital input 2-3: No function
Digital input 4:  1st-order filter time constant setting*3
OFF (open): The setting is enabled.
ON (shorted): The setting is disabled.
EtherCAT Complies with the following profile:
ETG.5003-1: Semiconductor Device Profile Part 1:
Common Device Profile
ETG.5003.2080: Semiconductor Device Profile Part 2080:
Specific Device
Profile: Vacuum Pressure Gauge V1.3.0 | 1.5.0 (OD)
Address setting rotary switch: for 3 digits
Standards CE-marked, UKCA-marked
compliance « ENIEC63000 (RoHS)
« EN61326-1, EN 61326-2-3 (For use in industrial loca-
tions) (EMC directive)*'2
KC-marked*'3
Included item DIN rail adapter
Related product | Smart Loader Package (model SLP-V8)

*1. A gauge head and a control unit are calibrated as a set. Use a combi-
nation of a gauge head and a control unit that have the same serial
number.

*2. Specifications after zero point adjustment.

*3. The response time is when the 1st-order filter function is disabled or
the time constant is set to 0 ms. To disable the function, short DI 4.

If the function is enabled, the specified time constant is added.
The 1st-order filter time constant can be changed using the Smart
Loader Package (default: 30 ms).

*4. The performance of this device will be maintained even if a pressure
below the allowable pressure is applied. However, in a case where ex-
cessively low pressure is repeatedly applied to this device, adjust the
zero point periodically.

*5. The performance of this device will be maintained even if a pressure
exceeding the allowable pressure but below the marginal pressure
is applied. However, if such pressure is applied, adjust the zero point.
If more accurate measurement is required, return the unit to Azbil
Corporation for calibration. Note that operation will be unreliable
while such pressure is being applied. If an error or alarm occurs, it may
be necessary to turn the power off and back on.

*6. If a pressure exceeding the marginal pressure but below the burst
pressure is applied, the proper operation of this device can no longer
be guaranteed. In this case, replace the unit with a new one. Never
apply a pressure exceeding the burst pressure. The device will be de-
stroyed, possibly causing an accident.

*7. Use a power supply with a rated current equal to or greater than the
maximum current applied.
*8. Since a negative voltage is generated inside this device, a negative
voltage output is available even with a single-output power supply.
*9. This device was calibrated at the factory in a vertical orientation. Shift
of the zero point may have occurred, depending on the mounting
angle. In such a case, accuracy can be recovered by adjusting the zero
point after installation. Vertical installation is recommended to pre-
vent contaminants from accumulating on the sensor unit.
*10. Mount the control unit so that the letters displayed on the front panel
can be read and the ventilation holes are on the top.
*11. The event relay functions can be changed using the Smart Loader
Package.

*12. In an environment with electrical noise, fluctuations in the pressure
reading equivalent to £20 % FS may occur.
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*14.

Disposal of Electrical and Electronic Equipment (for Environmental
Protection)

This is an industrial product subject to the WEEE Directive.

Do not dispose of electrical and electronic equipment in the same way
as household waste.

Old products contain valuable raw materials and must be returned to
an authorized collection point for correct disposal or recycling. ]

H Export control
Export control & compliance

Products in this Specification or User’s Manual (“Products®) are
subject to laws and regulations of Japan and any other applicable
jurisdiction with respect to export of the Products.

Further, in case of export from Japan by an exporter (“Exporter”)
or re-export from any other countries, you are required to obtain
the appropriate export license from the government of Japan or
such other countries.

In order for Azbil Corporation to apply for the appropriate export
license in Japan, your cooperation may be asked for the provision
of details on end user, end use and any other related information.

In addition, in case of re-export of the Products, any re-exporter
is required to obtain the prior consent of the Exporter.

Hl External dimensions
@ Gauge head

&,
4
43

ﬁ

See the cable length in the model selection table.

Unit: mm

Gauge head connector

Gauge head cable ¢4.2 TV

(054) [

58.1

Stainless steel

814
954

v =)
6.35 ©6.35 -

T gl _—
imi

UJR-6.35N-CT UJR-9.52N-CT

*1. If force is applied to the gauge head with a heater block, etc., the
gauge head may be deformed.
Be careful not to apply force to prevent stress on the sensor.

*2. A gauge head and a control unit are calibrated as a set.
Use a combination of a gauge head and a control unit that have the
same serial number.

*3. Touching the connector electrodes may discharge static electricity,
causing sensor failure. Do not touch the electrodes.

E9

@ Control unit

« Installation using screws

80.9
|
[
® ®
]
o=
3 g
8§ ﬁ_‘c IS
Lol = ﬁ
=
o
[ ® ®
S|
39
Communication: EtherCAT ~ Communication: None
+ Installation on a DIN rail
49 80.9 6
8 ] i

fow o0

031 03 0f

4

J

P

DIN rail adapter* /

* Attach the DIN rail adapter supplied with the product.

Unit: mm

Unit: mm
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IMPORTANT NOTE:

If it is necessary to send this device back to Azbil Corporation for repair, photocopy the following Safety Sheet, fill in the required items, and re-
turn the sheet with the unit.

The Safety Sheet is intended to ensure that the customer’s product is safe for repair personnel and for the environment.

Without this sheet, Azbil Corporation cannot start repair work. Please note that if the sheet is incomplete, Azbil Corporation may request the cus-
tomer to resubmit it.

Please fill out the sheet, enclose it in the shipping box and send it to us.

To use, photocopy this page.

To: Azbil Corporation Statement by the End User (required prior to repair work)

| attest to the safety of this device based on the following evidence (check the applicable box):
[0 Hazardous substances have been purged or flushed completely.
[ This device has been used only with clean, dry inert gas such as air, N2, Ar, and He.

Model number:

Date code:

Serial number:

Date, Company name:
Department:
Name: Signature
Approved by (supervisor): Signature
Phone:

Comments or supplementary information

(Do not fill in—for Azbil Corporation internal use only) Dealer/Agent/Salesperson Information

Date, Company name:

Department:

Name: Signature

Phone:

Date, Company name:

Department:

Name: Signature

Phone:

Important Notice

Depending upon the degree of contamination of the device, Azbil
Corporation reserves the right to refuse repair.

Handling of personal information

We will use your personal information provided to us by this sheet EtherCAT®is a registered trademark and patented technology licensed from Beckhoff
only for the purposes of providing after-sales services to you. Automation GmbH, Germany.
o
GZb" Specifications are subject to change without notice. (11)

Azbil Corporation
Advanced Automation Company

1-12-2 Kawana, Fujisawa
Kanagawa 251-8522 Japan
URL: https://www.azbil.com
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