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SECTION 4.1

ADAPTIVE PRESSURE CONTROL

intellisys

New Products

Intellisys Next Generation
1Q+ Controller

Responding to emerging industry
requirements, Nor-Cal now has a fully
RoHS compliant and DeviceNet certi-

fied adaptive pressure controller called

the IQ+. It is similar in function and
appearance to the earlier line of
IQ-controllers, but features a much
advanced pressure control algorithm
for improved control during difficult
conditions. The IQ+ on-board con-
troller can be used with any throttle
valve and it offers a popular fail safe
battery backup option and add-on
gauge power.

Capacitance Diaphragm
Gauges

Nor-Cal proudly announces the availabil-
ity of ultra stable ceramic sensor gauges
featuring digital circuitry, one push but-
ton zero and a convenient service port.
The gauges exhibit second-to-none
short and long term stability, shorter
warm-up times and

excellent recovery from

atmospheric bursts.

General Information

COMPONENTS

Intellisys - The Fastest, Most Precise Pressure Control System

Nor-Cal Products offers unequalled
performance with the Intellisys down-
stream pressure control products,
providing measurable process benefits
through higher resolution, speed and
reliability. These benefits are the direct
result of two core functions embedded
inall Intellisys control systems.

First, a unique patented closed-loop
motor control technology, which is a
combination of electronics hardware
and software, resides in every Intellisys
controller. This allows Intellisys control
valves to be operated at high rates of
speed and with extremely fine positional
resolution, while using standard off-the-
shelf stepper motors.

Second, capitalizing on the high motor
speed and fine resolution is an adaptive
pressure control algorithm that yields
near flawless pressure control perfor-
mance over a wide range of system
conditions without the need to “tune”
or “learn” PID parameters.

Adding to the pressure control system
benefits is a host of valve functions and
features aimed at optimizing control
performance and reliability. These
include the selection of direct driven
valves that eliminate the use of costly
and unreliable gear heads or belt drives.
Furthermore, none of the Intellisys con-
trol valves rely on mechanical or optical
switches to determine the valve stroke
end-points. Instead, bulletproof hard
stops that are sensed by the closed-loop
motor position feedback signals serve
as the open and closed indicators.

Last, all Intellisys control valves, regard-
less of type, have been designed with
controllability and conductance in mind.
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Optimally designed throttle plates and
actuation mechanisms therefore provide
an essential contribution to the overall
behavior and performance of the
downstream pressure control system.

Products

Every complete downstream pressure
control system design incorporates three
components including a throttle valve,
valve controller and pressure (vacuum)
gauge. Nor-Cal Products has products
available in all of these categories.

The selection of throttle valves includes
families of butterfly, pendulum, and

gate valves. The choice of valve depends
on the intended application, but each is
available in a wide range of sizes and
flange types with many optional functions
and features, and all of them feature the
closed-loop motor control capability

that results in high speed and ultra-fine
resolution. Inaddition, Nor-Cal offers
the Universal Valve Drive (UVD) —a motor
drive product that can be tailored to fit
most other manufacturers’ valves. Doing
so can greatly improve pressure control
performance characteristics of existing
valves at a reduced cost.

Adaptive pressure controllers are available
for each type of valve or valve drive, and
generally come in two styles. The stand-
alone buried box controllers are ideal for
applications where expanded communi-
cations or user interfaces are desired.

For installations where installation space is
of concern, the on-valve IQ-series control-
lers may be a preferred choice. Regardless
of type, all Intellisys controllers are pow-
ered by Digital Signal Processors (DSP) and
have many available host communications

interfaces such as RS-232, RS-485,
DeviceNet, and Analog/TTL.

Nor-Cal capacitance diaphragm gauges
(CDG) feature an utlra-stable ceramic
diaphragm and advanced digital circuitry
in all unheated and heated models. The
gauges are available in all common ranges
and can be supplied with most popular
pipe fittings and connector types.

Intellisys Technology
Many users want to know more about
the underlying closed-loop control
technology that forms the backbone of
Intellisys control systems. Whereas the
finer details of this technology are, for
obvious reasons, closely guarded, Nor-Cal
is still happy to provide educational mate-
rial for the sake of eliminating some of
the “mystique” surrounding the technol-
ogy or simply satisfying anyone’s curious
mind. To this end, the following page
contains excerpts from a feature article
that was written for and published by
Semiconductor International magazine.
Also, please visit us on the web at
WWw.n-c.com or give our Intellisys
technical support staff a call at
800-824-4166.
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SECTION 4.1
General Information

Increase Vacuum Processing Throughput and Yield
Using Advanced Downstream Pressure Control Methods

From any given position (step), the
motor can be moved to an adjacent
position by changing the current going
to the four respective drive phases

(A, A', Band B’). Knowledge about the
actual position is in these cases done
by incrementing a step-or pulse-coun-
ter. This is referred to as open-loop
motor control. Unfortunately, the
speed and resultant position accuracy
with which conventional open-loop
stepping can be done is negatively
influenced by non-linear effects from
the valve and the motor drive assem-
bly. Examples of such effects include
inertia, friction, and backlash. As a
result (and in comparison to what it
could be) open-loop motor operation
and positioning is by design sluggish.

Vacuum process tool throughput and
yield rates can be significantly affected by
the performance level of chamber pres-
sure control. Faster step transitions and
more precise pressure control are often
desired or needed to enhance tool pro-
ductivity or increase production yields.

true position is obtained, it isimportant
to use a feedback sensor with a high
enough resolution and accuracy. Itis

also imperative to synchronize the reading
of position with the commanded position,
lest the position error term cannot be
accurately calculated. It is because of the
challenges associated with the achievable
resolution and synchronization that
Nor-Cal Products’ Intellisys line of valves
and controllers employ the back EMF
generated by the motor itself as a

means of determining its position.

Effects on

Pressure Control

The enhancements in the motor and
valve drive technology as have been dis-
cussed up to this point would have little
importance if they could not be tied to
quantifiable improvements in pressure
control. A live test was designed and con-

to set-point, lest significant pressure
over-shooting would occur.

The Intellisys technology revolves around
anew method of operating a variety of
stepper motor driven downstream control
valves (such as butterfly, poppet, gate
and pendulum). In essence, it combines
closed loop stepper motor control with
an advanced pressure control algorithm
allowing such valves to be controlled in
ways never before possible. As a result
of the exceptionally fast valve actuation
and ultra-high position resolution,
throughput increases up to 15% coupled
with significant yield improvements and
100-fold scrap reduction have been
realized saving vacuum processors

The Benefits of Resolution - Ultrafine

step resolution, such as that which can be
achieved through back EMF position sensing,
can play a very important role in the ability to
control pressure at all. This benefit is espe-
cially noticeable in large valves that are also
sealing valves - such as throttling gate and
pendulum valves.

Figure 2 shows a comparison between

two 1SO-200 sealing throttling pendulum
valves. In this diagram, the Intellisys system
uses back EMF as the position sensing
mechanism. System 3 uses standard open-
loop type motor control. Asisillustrated by

Table 1: Bipolar Full Step Phase Sequencing

millions of dollars per year. ; * ductedin order toillustrate and quantify  the chart, almost indistinguishable moves
s s any possible benefits of using higher by the Intellisys valve plate result in smooth

Throttle Valves & 3 - - speed and higher position resolution valve pressure control at 1000 mTor. In contrast,

Control Systems 4 + = = drive technology, such asin the casewith - 5 gignificant amount of “hunting” is

One common method of controlling 1 + . . . a direct drive butterfly valve using back evidenced by the System 3 valve, which

EMF position sensing. A multi-step wafer
recipe was executed in a 35 liter cham-
ber outfitted with throttling valve in the
downstream position.

in this case translates in to 50 to 60 mTorr
pressure swings. When occurring in critical
processes or at sensitive times within a pro-
cess, pressure swings such as these can have
adramatic and detrimental effect on the
uniformity and yield of the wafer.

pressure in vacuum chambers is down-
stream pressure control. Downstream
pressure control generally works well
over a wide range of conditions, but its
effectiveness can be challenged by
“external” factors such as the sud-

den changing of inlet gas flowrates or
the turning on or off of plasma events.
Furthermore, certain flow-and pressure
combinations can force the throttle valve
to operate in a position at or beyond the
limit of its intended control range. In such
instances neither accurate nor repeatable
pressure control may be feasible.
Alternatively, pressure control may be
feasible but not in a fast and efficient
manner. As a result semiconductor

Improved Method - Motor control
performance can be greatly improved by
employing some means of true position
feedback. By accurately tracking posi-
tion, the user is no longer forced to be as
conservative with respect to the accelera-
tion or speed used in operating the motor.
In addition to using the position feedback
signal to determine the actual position,

a position error term (target position less
observed position) can easily be calcu-
lated, monitored and used to alter the
amount of current delivered to the motor
50 as to overcome variations in external
inertia and friction. This is what is referred
to as closed-loop motor control, and it

The Benefits of Speed - As can be seen
in Figure 1 the first notable event occurs in
the pressure transition step in which the
pressure set-point is suddenly increased.
As each of the three controllers drives
their respective valves completely closed,
the chamber pressure rises accordingly.
The Intellisys valve closes completely in
0.125 seconds, as compared to 1.7 and
2.0 seconds of System 1and 2, respec-
tively. The result is an immediate onset of
pressure rise allowing the set point to be
reached that much faster.

It has been shown how open-loop motor
control differs from closed-loop motor con-
trol, and specifically how back EMF can be
used to provide an unparalleled method for
motor position feedback. Because of the
high precision and resolution of such feed-
back mechanisms, ordinary stepper motors
can be employed in ways not possible by
conventional means. The advancementsin
motor control capabilities were then sub-
stantiated by demonstrating how cluster tool

wafer yield and throughput suffer.

Existing Technology - At present,
throttle valves are available from a host of
manufacturers and tool OEMs. As differ-

enables the motor to be driven to its full
torque-speed potential. Since the know!-
edge of position can only be as accurate
and timely as is the means by which the

Further contributing to the slower time
to set pointis System 2's gradual ramp

toward set-point. The valve's relatively pressure control.

throughput and wafer yield can positively be
impacted by the resultant improvementsin

' low speed necessitates a slow approach
ent as the various valves may be, almost all

possess one common characteristic — that
they are driven by stepper motors. Con-
ventional motor drive technology involves

Figure 1: Pressure Transition

Figure 2: Pressure Control Stability
Using 100 mm Butterfly Valves

Using 200 mm Pendulum Valve
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SECTION 4.2

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.

Throttling Butterfly Valves

High actuation
speed and ultra-fine
position resolution

The Intellisys throttling butterfly

valves (TBV) are available in a wide
range of sizes and flange types and
come standard with compact and low
cost direct drives. More powerful
geared drives are available as an option.
Both styles use long time proven and
reliable off-the-shelf stepper motors
that deliver smooth operation, high
actuation speed and ultra-fine position
resolution. Intellisys TBVs are non-seal-
ing and are therefore not suitable as
isolation valves.

When combined with an Intellisys con-
troller, the fast response Nor-Cal TBVs
enable vacuum systems to reach process
pressures sooner, reducing cycle time and
increasing throughput. Furthermore, the
high precision valve movement assures
pressure control accuracy at 0.25% of set
point, and often well within. Available
controllers for TBVs include the buried box
APC-family and, in most cases, the on-
valve IQ and IQ+ series.

Features and Benefits
¢ Higher system throughput

e Optimally designed throttle
plate for improved controllability

Smallest footprint available

Direct drive motor for more
compact and reliable design

Fully serviceable valve motor
subassembly

316 stainless steel and Viton seals
on all wetted parts. Other seal
materials are available.

High open conductance
Low closed conductance

Ultra-High Vacuum Components Since 1962 ¢ 800-824-4166 ¢ www.n-c.com

Visual
“ Throttle

Plate

Hard————» Indicator

Stop

Direct-drive —————

Motor

Motor Drive to
Valve Body Interface

Oldham

Coupling

Precision

~+——— High Efficiency
Thermal Insulator

Shaft Bearings

Optimally

} «——— Dual O-rings

Designed
Throttle Plate

Precision

Shaft ~  —— , }<——————DualO-ings

Bearings

Optional ——»

Heater Jacket

\ Special Flush

NW Clamps

Universal Valve Drive (UVD)

Universal Valve Drives (UVD) can be used to retrofit
and upgrade other manufacturers’ valves, including
butterfly, vane, flapper and other - or ¥2-turn valve
types. The resulting performance often comes close
of that of a standard Intellisys system but at a fraction
of the cost. Drive-to-valve adapters for most manu-
facturers have already been designed, and others
can be easily made upon request. The UVD is
currently only available with a geared drive.

UVD90-G— Specific Mating Valve Details
Please call with mating valve information such as:

manufacturer, shaft diameter, adapter
configuration, etc.

i
il

] |

©

|<73.23 4>|
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SECTION 4.2
Throttling Butterfly Valves

Direct Drive Throttling Butterfly Valves

TBV-D-100-NW-25 1 NW-25  2.25(57.2)  2.75(69.9) 6.68 (170)  6.99 (178) 5.5 (2.5)
TBV-D-150-NW-40 15 NW-40  2.25(57.2)  2.75(69.9) 6.68(170)  1.39(35.3) 5.3 (2.4)
TBV-D-200-NW-50 2 NW-50  2.00(50.8)  3.36(85.3) 6.99(178)  1.98(50.3)  5.5(2.5)
TBV-D-250-150-63 25 ISO-63  1.00(254)  512(130)  7.44(189)  2.44(62.0) 7.5(3.4) SPECIFICATIONS
TBV-D-300-1S0-80 3 ISO-80  1.00 (25.4) 5.71 (145) 7.76 (197)  2.94(74.7) 8.8 (4.0) General
D-400-1S0- _ Compatible Controllers:
TBV-D-400-1SO-100 4 ISO-100  1.00 (25.4) 6.50 (165) 8.19 (208)  3.85(97.8) 9.5(4.3) e o e
Geareddrive: 100-seres buried box
Gear Drive Throttling Butterfly Valves Valve position: Visualindicator
Construction
Wetted materials: 316 stainless steel,
seal material (see below)
TBV-G-600-1SO-160 6 1SO-160  1.62 (41.1) 8.90 (226) 10.5(267)  5.67(149)  21.8(9.9) S%aeﬁ;g';?%s(}fhngar& gfgggv gifl]aeg‘“erazr
TBV-G-800-1SO-200 8 ISO-200  1.62 (41.1) 11.2 (285) 12.5(316)  7.87 (200) 28.5(12.9) on request.
TBV-G-1000-1SO-250 10 ISO-250  1.62 (41.1) 13.2 (335) 135(342)  9.88(251) 38.0(17.3) Gucration

Motor power input: Supplied by
. . . APC controller.
Direct Drive Gear Drive Differential pressure: 15 psimaximum
across the valve plate
S Forced heating capabilities: Valves
f may be heated up t0200°C with
5 2.58 optional external heaters, provided seal
and coupling material is specified to
2.42 handle suchtemperatures.
Process gas temperature capabilities:
18 - For process gas temperatures in excess
- 323— | 18 * of 100°C, please consultwith Nor-Cal
e Intellisys technical support for proper
* selection of seal materials and other
design considerations.
Ambient operating conditions:
0-60°C @0-95% humidity
456 Leakrate: 1 x 10-2atm-scc/sec He

Controlresolution: 3.2 arcsecond (direct),
0.2 arcsecond (geared)

Maximum torque: 280 in-oz (direct),
2100in-0z (geared)

Pressure Control Performance
(when used with an Intellisys controller)

Inherent performance
C : 6.20 Maximumspeed: Open to closed
H in 125 msec (direct), 250 msec (geared)
' C =T 1
=

Accuracy: The greater of 5mV
i or0.25% of reading
W § Repeatability: Within2.5mV
| : or0.12% of reading
<+—A—> : Controlrange: 0.5% - 100%
i of the vacuum gauge range

Reliability
(99% confidence level, in clean environment)

O-ring cyclelife: 5 million open- close cycles
MTBF: >50,000 hrs. continuous operation

Seal Material Options Approvals

CE (EMCand machinery directives)

Viton Default (no code)

Kalrez 4079 -K79

Kalrez 8085 -K85 ~——Db—> ‘<A>)
Kalrez 8575 -K75

Kalrez 9100 -K91

Chemraz E38 -C38

Dupra 192 -D19

Perlast G74P -PP7

Example: TBV-G-600-1SO-160-K75

Gear drive TBV with 6 inch bore, - - — -
IS0 160 flanges and Kalrez 8575 Alldimensions are in inches (mm) & weights

are in pounds (kg), unless otherwise noted.

0-rings.
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SECTION 4.2

Throttling Butterfly Valves

IQ Throttling Butterfly Valves

TBV-IQA-100-NW-25 1 NW-25 2.25 (57.2) 2.75(69.9)  8.34(212) 0.87(212)  55(2.5)

TBV-IQA-150-NW-40 15 NW-40 2.25 (57.2) 2.75(69.9)  834(212) 1.39(353) 5.3 (2.4)

TBV-IQA-200-NW-50 2 NW-50 2.00 (50.8) 3.36(85.3)  8.65(220) 1.98(50.3)  5.5(2.5)

TBV-IQA-250-1SO-63 25 150-63 1.00 (25.4) 512(130)  9.10(231) 244 (62.0) 7.5 (3.4)

TBV-IQA-300-1SO-80 3 1S0-80 1.00 (25.4) 571(145)  9.42(239) 2.94(747) 8.8 (4.0)

SPECIFICATIONS TBV-IQA-400-1SO-100 4 1SO-100  1.00 (25.4) 6.50 (165)  9.85(250) 3.85(97.8)  9.5(4.3)

General TBV-IQA-600-1SO-160 6 1SO-160 1.62 (41.1) 8.90 (226) 10.4 (264) 5.87 (149)  21.8(9.9)

Controller Options: _ TBV-IQA-800-1SO-200 8 1SO-200  1.62(41.1)  11.2(284.5)  12.4(314)  7.87 (200) 28.5 (12.9)

IQA: Analog/TTL/RS232 interface TBV-IQA-1000-1S0-250 10 1S0-250  1.62 (41.1 13.2 (335.0 13.3(338)  9.88(251) 38.0(17.3

IQD: DeviceNet/R5232 interface -IQA-1000-ISO- , - 62 (41.1) 2(335.0) 3(3398) 88(251) 38.0(17.3)
1QD2: DeviceNet/RS232 interface, no Note: /QA can be replaced with IQD, IQD2, IQE, and IQR

power via DN connector
IQE: Ethernet/RS232 interface
IQR: RS485 interface

Value position: Visual indicator

Construction

Wetted materials: 316 stainless
steel, seal material (see below)

Seals: Viton standard. Kalrez,
Chemraz, Perlast and other
materials available on request
(see below)

Operation

Powerinput: +24VDC
Differential pressure:

15 psi maximum across valve plate
Forced heating capabilities:

Valves may be heated up to 150°C with

optional external heaters. i—z

Process gas temperature capabilities:
For process gas temperatures in excess
of 100°C, please consult with Nor-Cal
Intellisys technical support for proper
design considerations.

Ambientoperating conditions:
0-60°C@0-95% humidity

Leakrate: 1 x 10-9atm-scc/secHe

Inherent performance

Opento close speed: 125 msec
Controlresolution: 3.2 arcsecond
Maximumtorque: 1in-4in:280in-o0z
Maximumtorque: 6in-10in:700in-o0z

Pressure control performance
Accuracy: The greater of 5mV or 0.25%
ofreading

Repeatability: Within 2.5mV or0.12%
of reading Controlrange: 0.5% - 100%
of thevacuum gauge range

Reliability (99% confidence
level, in clean environment)

0-ring cycle life: 5 million open-close
cycles

MTBF: >50,000 hours continuous
operation

Approvals

CE (EMCand machinery directives)

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.

[ 4.47 —>

.
1
L
<

.
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Seal Material Options

Viton Default (no code)
Kalrez 4079 -K79
Kalrez 8085 -K85
Kalrez 8575 -K75
Example: TBV-IQD-400-1S0-100-C38 Kalrez 9100 K91
IQD TBV with 4 inch bore, i 2 RS
1SO 100 flanges and Chemraz E38 Dupra 192 -D19
O-rings. Perlast G74P -PP7

Nor-Cal Products
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Throttling Butterfly Valves

IQ+ Throttling Butterfly Valves

Nor-Cal's new 1Q+ controller is available
on the complete line of regular and seal-
ing Throttling Butterfly Valves (TBV and
TBVS) turning what is very good perfor-
mance into best-in-class process control.
The IQ+ controller is an on-valve integral
control & drive unit that is fully RoHS com-
pliant with 100% lead-free circuit board
content. Userinterfaces include an ODVA
certified DeviceNet protocol and physical
layer, as well as standard RS-232 com-
munications. Gauge power capabilities
have been upgraded to a full 1500 mA at

+/-15VDC in order to power two heated
CDG's directly from the IQ+ unit. In addi-
tion, a battery backup feature is available
that can be used to bring the valve to a
fail-closed or fail-open safe position in the
event of system power loss. Last, the IQ+
adaptive pressure control algorithm has
been significantly improved to better deal
with difficult control situations, in particu-
lar at conditions that typically occur at low
pressures and low flows.

For larger system pressure control requir-
ing multiple pumps and forelines, such as

TBV-QPD-NW-25 1 NW-25 2.25(57.2) 2.75 (69.9)
TBV-QPD-NW-40 5 NW-40 2.25(57.2) 2.75 (69.9)
TBV-QPD-NW-50 2 NW-50 2.00 (50.8) 3.36 (85.3)
TBV-QPD-ISO-63 2.5 1SO-63 1.00 (25.4) 5.12 (130)
TBV-QPD-ISO-80 3 1SO-80 1.00 (25.4) 5.71 (145)
TBV-QPD-ISO-100 4 I1SO-100 1.00 (25.4) 6.50 (165)
TBV-QPD-ISO-160 6 I1SO-160 1.62 (41.1) 8.90 (226)
TBV-QPD-ISO-200 8 1SO-200 1.62 (41.1) 11.2 (284.5)
TBV-QPD-ISO-250 10 1SO-250 1.62 (41.1)  13.2(335.0)

Note: OPD can be replaced with OPDB. OPDG and OPDBG

Seal Material Options

Viton Default (no code)
Kalrez 4079 -K79
Kalrez 8085 -K85
Kalrez 8575 -K75
Kalrez 9100 -K91
Chemraz E38 -C38
Dupra 192 -D19
Perlast G74P -PP7

Nor-Cal Products

eas]

Example: TBV-QPDBG-400-1SO-100-C38
|Q+ TBV with DeviceNet, battery
backup, guage power, 4 inch bore,
ISO 100 flanges and Chemraz E38
O-rings.

on flat panel, industrial coating or photo-
voltaic tools, it is easily possible to gang up
to ten valves together. Multi-valve Master/
Slave system control like this is facilitated
via the Nor-Cal-Net intervalve communi-
cations system. One |Q+ operated valve
serves as the master with communica-
tions to the host tool, gauge input and has
direct command over the control position
of the remaining slave valves. The IQ+
controlled butterfly valves are the right
answer to any new or challenging pressure
control application.

8.34 (212) 0.87 (212) 5.5(2.5)
8.34 (212) 1.39 (35.3) 5.3(2.4)
8.65 (220) 1.98 (50.3) 5.5(2.5)
9.10 (231) 2.44 (62.0) 7.5(3.4)
9.42 (239) 2.94 (74.7) 8.8 (4.0)
9.85 (250) 3.85(97.8) 9.5 (4.3)
10.4 (264) 5.87 (149) 21.8(9.9)
12.4 (314) 7.87 (200) 28.5(12.9)
13.3(338) 9.88 (251)  38.0(17.3)

Intellisys
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SPECIFICATIONS

SECTION 4.2

General

Controller Options:
QPD: DeviceNet/RS232 interface
QPDB: DeviceNet/RS232 interface,
with battery back-up
QPDG: DeV|ceNet/RSZ32 interface,
with gauge pow:
QPDBG: DeV|ceNet/RSZ32|nterface
with battery back-up and gauge power
Contact the factory for otherinterfaces such
asAnalog, TTL, RS-485 and Ethernet.
Valve position: Visual indicator

Construction

Wetted materials: 316 stainless steel,
seal material (see below)

Seals: Vitonstandard. Kalrez, Chemraz,
Perlast and other materials available
onrequest.

Operation

Powerinput: +24VDC

Differential pressure: 15 psimaximum
across the valve plate

Forced heating capabilities: Valves
may be heated up to 150°C with
optional external heaters.

Process gas temperature capabilities:
For process gas temperatures in excess
of 100°C, please consult with Nor-Cal
Intellisys technical support for proper
selection of seal materials and other
design considerations.

Ambient operating conditions:
0-60°C@0-95% humidity

Leakrate: 1 x 10-9atm-scc/sec He

Inherent performance

Opento closespeed: 125 msec
Controlresolution: 0.4 arcsecond

Maximum torque:
1"-4":280in-0z

6"-10":700in-0z

Pressure Control Performance
(when used with an Intellisys controller)

Algorithm: Improved for better stability and
faster transitions

Accuracy: The greaterof 5mVor0.25%
of reading

Repeatability: Within2.5mV or0.12% of
readin?

Controlrange:0.5% - 100% of the
vacuum gauge range

Reliability
(99% confidence level, in clean environment)

O-ring cycle life: 5 million open- close cycles
MTBF: >50,000 hrs. continuous

Approvals

RoHS compliant

ODVA certified DeviceNet
CE (EMCand machinery directives)

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.




SECTION 4.2

SPECIFICATIONS

General

Controller Options:
1QA: Analog/TTL/RS232 interface
1QD: DeviceNet/RS232 interface
1QD2: DeviceNet/RS232 interface, no
power via DN connector
IQE: Ethernet/RS232 interface
IQR: RS485interface

Value position: Visual indicator

Construction

Wetted materials: 304 stainless
steel, seal material (see below)
Seals: Viton standard. Kalrez,
Chemraz, Perlast and other
materials available on request
(see below)

Operation

Powerinput:

Non-1Q: Supplied by APC controller
1Q: +24VDC

Differential pressure:

15 psi maximum across valve plate

Forced heating capabilities:

Valves may be heated up to 150°C with
optional external heaters.

Process gas temperature capabilities:
For process gas temperatures in excess
of 100°C, please consult with Nor-Cal
Intellisys technical support for proper
selection of seal materials and other
design considerations.

Ambientoperating conditions:
0-60°C@0-95% humidity

Leakrate:

Shaft: 1 x 10-9atm-scc/sec He
Plate: 1 x 10-6atm-scc/sec He

Inherent performance

Maximum speed: Open to closedin 300 msec
Control resolution: 3.2 arc second
Maximum torque: 700in-oz

Pressure control performance
(when used with an Intellisys controller)

Accuracy: The greater of 5mVor 0.12%
of reading

Repeatability: Within2.5mVor0.12%
of reading

Controlrange: 0.5% - 100% of the vacuum
gaugerange

Reliability (99% confidence
level, in clean environment)

0-ring cycle life (shaft):
5million open-close cycles

O-ring cycle life (plate):
Process dependent

MTBF: >50,000 hours continuous
operation (excluding plate O-ring)

Approvals

CE (EMCand machinery directives)

Throttling Butterfly Valves

Sealing Throttling Butterfly Valves

TBVS-G-100-NW-25 1 NW-25 2.00 (50.8)
TBVS-G-150-NW-40 1.5 NW-40 2.25(57.2)
TBVS-G-200-NW-50 2 NW-50 2.25(57.2)

IQ Sealing Throttling Butterfly Valves

TBVS-IQA-100-NW-25 1 NW-25 2.00 (50.8)
TBVS-IQA-150-NW-40 1.5 NW-40 2.25(57.2)
TBVS-IQA-200-NW-50 2 NW-50 2.25(57.2)

Note: /QA can be replaced with IQD, IQD2, IQE, and IQR

Sealing TBV

2.58

242

2.11(53.6)
2.73 (69.3)
3.35(85.1)

2.11(53.6)
2.73 (69.3)
3.35(85.1)

+‘$¢

AN

Seal Material Options

Replacement O-ring Kits

Ultra-High Vacuum Components Since 1962 ¢ 800-824-4166 ¢ www.n-c.com

BFV-100-95
BFV-100-95
BFV-100-95

8.32(211)  0.98 (24.9) 6.5 (3.0)

8.32 (211) 1.27 (32.3) 5.8 (2.9)

8.63 (219) 1.85 (47.0) 6.5 (3.0)

8.34(212)  0.98 (24.9) 6.5 (3.0)

8.34 (212) 1.27 (32.3) 5.8 (2.9)

8.65 (220) 1.85 (47.0) 6.5 (3.0)
1Q Sealing TBV

2.73

Viton Default (no code)
Kalrez 4079 -K79
Kalrez 8085 -K85
Kalrez 8575 -K75
Kalrez 9100 -K91
Chemraz E38 -C38
Dupra 192 -D19
Perlast G74P -PP7

Example: TBVS-G-150-NW-40-PP7

Sealing butterfly valve with 1.5inch
bore, NW-40 flanges and Perlast
G74P O-ring.

Nor-Cal Products

NIE




Throttling Butterfly Valves

IQ+ Sealing Butterfly Valves

Nor-Cal's new 1Q+ controller is available
on the complete line of regular and seal-
ing Throttling Butterfly Valves (TBV and
TBVS) turning what is very good perfor-
mance into best-in-class process control.
The IQ+ controller is an on-valve integral
control & drive unit that is fully RoHS com-
pliant with 100% lead-free circuit board
content. Userinterfaces include an ODVA
certified DeviceNet protocol and physical
layer, as well as standard RS-232 com-
munications. Gauge power capabilities
have been upgraded to a full 1500 mA at
+/-15VDC in order to power two heated

CDG's directly from the IQ+ unit. In addi-
tion, a battery backup feature is available
that can be used to bring the valve to a
fail-closed or fail-open safe position in the
event of system power loss. Last, the IQ+
adaptive pressure control algorithm has
been significantly improved to better deal
with difficult control situations, in particu-
lar at conditions that typically occur at low
pressures and low flows.

For larger system pressure control requir-
ing multiple pumps and forelines, such as
on flat panel, industrial coating or photo-

TBVS-QPD-NW-25 1 NW-25 2.00 (50.8) 2.11 (53.6)
TBVS-QPD-NW-40 1.5 NW-40 2.25(57.2) 2.73 (69.3)
TBVS-QPD-NW-50 2 NW-50 2.25(57.2) 3.35(85.1)

Note: QPD can be replaced with QPDB, QPDG and QPDBG

Seal Material Options

Viton Default (no code)
Kalrez 4079 -K79
Kalrez 8085 -K85
Kalrez 8575 -K75
Kalrez 9100 -K91
Chemraz E38 -C38
Dupra 192 -D19
Perlast G74P -PP7

Example: TBVS-QPD-NW-50-K75
1Q+ sealing butterfly valve with 2
inch bore, NW-50 flanges and
Kalrez 8575 O-ring.

Nor-Cal Products

voltaic tools, it is easily possible to gang up
to ten valves together. Multi-valve Master/
Slave system control like this is facilitated
via the Nor-Cal-Net intervalve communi-
cations system. One IQ+ operated valve
serves as the master with communica-
tions to the host tool, gauge input and has
direct command over the control position
of the remaining slave valves. The IQ+
controlled butterfly valves are the right
answer to any new or challenging pressure
control application.

8.34 (212) 0.98 (24.9) 6.5 (3.0)
8.34(212) 1.27 (32.3) 5.8 (2.9)
8.65 (220) 1.85 (47.0) 6.5 (3.0)

Replacement O-ring Kits

1 BFV-100-95
5 BFV-100-95
BFV-100-95

T!mgl!.!ﬁys

(a—
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SECTION 4.2

SPECIFICATIONS

General

Controller Options:
QPD: DeviceNet/RS232 interface
QPDB: DeviceNet/RS232 interface,
with battery back-up
QPDG: DeV|ceNet/RSZ32 interface,
with gauge pow:
QPDBG: DeV|ceNet/RSZ32|nterface
with battery back-up and gauge power
Contact the factory for otherinterfaces such
asAnalog, TTL, RS-485 and Ethernet.
Valve position: Visual indicator

Construction

Wetted materials: 304 stainless steel,
seal material (see below)

Seals: Vitonstandard. Kalrez, Chemraz,
Perlast and other materials available
onrequest.

Operation

Powerinput: +24VDC

Differential pressure: 15 psimaximum
across the valve plate

Forced heating capabilities: Valves
may be heated up to 150°C with
optional external heaters.

Process gas temperature capabilities:
For process gas temperatures in excess
of 100°C, please consult with Nor-Cal
Intellisys technical support for proper
selection of seal materials and other
design considerations.

Ambient operating conditions:
0-60°C@0-95% humidity

Leakrate:

Shaft: 1 x 10-9atm-scc/secHe
Plate: 1 x 10-6atm-scc/sec He

Inherent performance

Opento closespeed: 300 msec
Controlresolution: 0.4 arcsecond
Maximum torque: 700in-o0z

Pressure Control Performance
(when used with an Intellisys controller)

Algorithm: Improved for better stability and
faster transitions

Accuracy: The greaterof 5mVor0.25%
of reading

Repeatability: Within2.5mV or0.12% of
readin?

Controlrange:0.5% - 100% of the
vacuum gauge range

Reliability
(99% confidence level, in clean environment)

O-ring cycle life (shaft): 5 million cycles

O-ring cycle life (plate): Process dependent

MTBF: >50,000 hrs. continuous
(excludiing plate O-ring)

Approvals

RoHS compliant
ODVA certified DeviceNet
CE (EMCand machinery directives)

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.




SECTION 4.3

Throttle Valve Heaters

Throttle Valve Heaters

Many semiconductor processes are
carried out in vacuum chambers with
internal temperatures of several hundred
degrees Celsius. Process by-products exit
the chamber in vapor phase, but subli-
mate in the foreline and vacuum pump
exhaust when gas temperatures drop
sufficiently for them to form solids. The
resultant buildup can increase wafer
defects from particle backstreaming,
reduce throughput of vacuum lines,
impede the function of throttle valves
and isolation valves, damage some dry
pumps and reduce the efficiency of the
scrubber. This buildup can be reduced

or eliminated by heating vacuum lines
and associated components from the
chamber to the scrubber, or by using

a combination of heaters and foreline
traps, which collect the by-products pre-
venting them from continuing
downstream.

Heater jackets with a UL recognized
electronic thermostat for fixed set-point

applications is available for temperatures
up to 150°C. For fully adjustable
temperature set-points up t0 200°C, a
UR/CE certified heater with a Type K
thermocouple and PID controller can
provide precise temperature control.
Standard heaters cover the entire valve
body, and in the case of butterfly valves
also the mating flanges. As such, heaters
for NW-flanged TBV's are provided with
special aluminum clamps.

Standard 2" insulation add-on heaters
are available for all Throttling Butterfly
and SoftShut Gate Valves. These can

be purchased and installed separately
provided that the valve is fitted with the
proper high temperature seals and other
thermally compatible components.
Heaters for Throttling Pendulum Valves
are integral to the valve, and must be
ordered together. Field retrofit of a heater
ontoaTPVisnot possible. Special heater
solutions or higher temperature control
for all valves may be available. Call for
details.

Heater Jacket Part Number
and Ordering Information

Please use the following part numbering tree to specify the heater jacket to fit your throt-
tling butterfly or SoftShut valve. Note: All part number combinations may not be valid or
available. Contact Nor-Cal Products for the latest pricing, availability and other options.

Control Type Valve Type Valve Size Temp./Voltage

Control Type Valve Type Valve Size Temperature/Voltage
PID control* HC Throttling butterfly TBV 1.00* 100 HC type, 120 VAC 201
Electronic thermostat HTE Sealing throttling butterfly TBVS 1.50% 150 HC Type, 208 VAC 202
* Requires separate PID controller Throttl?ng SoftShut - ISO TSSI 2.00* 200 HTE type, 90°C, 120 VAC 091
(See controllers Section 6.) Throttling SoftShut - CF TSSC 2.50 250 HTE type, 90°C, 208 VAC 092
3.00 300 HTE type, 120°C, 120 VAC 121
4.00 400 HTE type, 120°C, 208 VAC 122
6.00 600 HTE type, 150°C, 120 VAC 151
8.00 800 HTE type, 150°C, 208 VAC 152

10.00 1000

* Includes two special NW clamps

Example 1: HC-TBV-250-201 PID controlled jacket for 2.5inch ID TBV. 120 VAC.
Example 2: HTE-TSSC-600-122 Electronic thermostat controlled jacket for 6inch D, CF
flanged TSS. 120°C and 208 VAC operation.

Nor-Cal Products

NIE
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Throttling Pendulum Valves

Unmatched Pressure Control Performance and Low Particle Generation

Nor-Cal's line of Intellisys pendulum valves
provides equipment manufacturers with
unmatched pressure control performance
and low particle generation. Other pen-
dulum valves use one actuation method
to move the gate and another method

to seal, creating an “out of control” area
near the closed position. To compensate
for this, system designers often add
secondary bypass lines with costly
throttling butterfly valves for high pres-
sure, high flow regimes, such as NFs
cleans. Intellisys pendulum valves utilize
the same exclusive closed loop motor
technology as other Nor-Cal control
valves, but also feature a patented
Penduroll actuator mechanism to move
the sealing gate rapidly across the valve
bore and transition to the axial direction.
The result is precise pressure control over
the entire valve stroke, most notably near
the closed position. The Intellisys control
system is the only choice for demanding
300mm Etch and CVD applications which
require fast, accurate pressure control
across the entire range of critical process
flows and chamber pressures.

Chamber

Competitor's
Throttling
Pendulum
Valve

To Rough Pump

Nor-Cal Products

The Intellisys closed loop motor control
monitors and controls the exact position
of the valve’s gate mechanism. When
combined with an Intellisys adaptive
pressure controller, the pendulum valves
provide up to 160 million steps of posi-
tional resolution to position the gate
exactly where it needs to be to control
pressure or to seal. In addition, the
Nor-Cal control system'’s speed of actua-
tion is unequaled in providing optimal
transient response, pressure set-point
stability and overall process improve-
ment. The APC's adaptive algorithm
outperforms “learn modes” by optimiz-
ing phase and gain settings in real time
during varying chamber pressure and flow
conditions.

In-situ serviceability of the valve is made
possible through the incorporation of
aremovable bonnet cover. The entire
gate assembly and sealing O-ring can be
accessed without removing the valve from
the system, making regular inspections,
cleanings and O-ring replacements quick
and easy.

Isolation
Valve

Throttling
Butterfly Valve
with Controller

Nor-Cal's
Intellisys
Throttling
Pendulum
Valve

Intellisys =

Nor-Cal Products also offers pneumati-
cally actuated isolation pendulum valves
that contain the same patented Penduroll
mechanism that is found in the throttling
valves. For more information about these
valves, please refer to the Isolation Valves
section of this catalog.

Features and Benefits

e Space saving, low cost design

¢ Low particle generation

o High reliability

¢ Easy maintenance, split body allows
0O-ring replacement without removing
valve from system

¢ Body can be heated up to 150°C
with optional heater jackets

¢ Available in1SO and JIS flange styles

Isolation
Valve

Chamber

TBV and
Controller
eliminated
with Intellisys
TPVsystem.

Savings of
approximately
$5000.00

To Rough Pump

(e
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SECTION 4.4
Throttling Pendulum Valves

Ball Screw,

Actuator\
Position Sensor
1Q Motor/Controller ~ «— _ (Optional)
(Optional)
—«— Case Assembly
Bonnet ——— Arm
_—— Pump Side

Body ————

Gate Assembly S~ 0-ing

xchamber Side

TPV Part Number and Ordering Information
Please use the following part numbering tree to add the appropriate options for a TPV to fit your application.
Note: All part number combinations may not be valid. Contact Nor-Cal Products for the latest pricing, availability and other options.

Valve Model Number Heater Option Seal Material Other Options
Heater Options Seal Material Options
None Leave blank Viton Leave blank
90°C thermostat 120 VAC HT091 Kalrez 4079 -K79
120°C thermostat 120 VAC HT121 Kalrez 8085 -K85
150°C thermostat 120 VAC HT151 Kalrez 8575 -K75
90°C thermostat 208 VAC HT092 Kalrez 9100 -K91
120°C thermostat 208 VAC HT122 Chemraz E38 -C38
150°C thermostat 208 VAC HT152 Dupra 192 -D19
. Perlast G74P -PP7
Other Options
Motor actuator position R* (default) Leave blank

Motor actuator position T*

Pump-out port (NW-16 size on DN160 and DN200 NW-40 size on DN250, DN320 and DN35
Open / closed position indicators (Optical with indicating LEDs)

Mirror image body configuration

*See dimension diagram on facing page

NS cH

Example 1: TPV-800-1SO-200-MB-HT122-K79-T
TPV with 8inch ISO flanges, bright dipped aluminum, heated to 120°C with thermostat control, 208 VAC operation,
Kalrez 4079 compound O-ring material and motor actuator in T position

Example 2: TPV-QPDB-1SO-250-C38
1Q+ TPV with DeviceNet and battery backup, 10inch 1SO flanges and E38 Chemraz O-ring material.

Body Materials Available

Standard TPV bodies are cast aluminum that have been either

bright dipped or hard anodized. Some sizes are machined and Cast bright dipped aluminum Default
Alldimensions are in inches (mm) & weights either bright dipped or hard anodized. The model number Cast Type lll hard anodize HA
are in pounds (kg), uniess otherwise noted, denotes the body material and surface treament used for each Machined bright dipped aluminum MB
size. Note: Some sizes are not available in both machined and Machined Type Il hard anodize HM
cast bodies.

Nor-Cal Products
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SECTION 4.4
Throttling Pendulum Valves

Throttling Pendulum Valves

3.15 3.78 15.9 12.2 5.31 8.50 40
TPV-600-1SO-160 6 ISO-160 (80.0) (96.0) (403) (310) (135 (216) 8 M10 (10) (18.0)
3.15 3.78 15.9 12.2 5.31 8.50 40
TPV-600-150-160-HA 6 10160 315 378 U89 122 AJl B30 g w0 o) 3%, SPECIFICATIONS
3.46 3.78 19.9 14.4 6.50 9.29 49 General
TPV-800-150-200-M8B 8 150-200  (37.9) (96.0) (506) (266) (165) (236) 2 M10 (100 (555 Compatible controllers: 800-series APC buried box

controllers
TPV-800-IS0-200-HM 8  [s0-200 246 378 199 144 650 929 45 \qg (1) 49

(87.9) (96.0) (506) (266) (165)  (236) (22.2) Construction
3.94 3.78 23.8 16.6 8.46 9.49 62 i
TPV-1000-1S0-250 10 1S0-250 12 M10 (10 Wetted materials
(100) (96.0) (605) (422) (215) (241) (10) (28.1) Body: Castaluminum A356.0 (machined billet
394 378 238 166 846 949 62 aluminum 6061-T6in 8" size)
TPV-1000-ISO-250-HA 10 ISO-250 (100) (96.0) (605) (422) (215) (241) 12 M10 (10) 28.1) Valve plate: Aluminum 6061-T6
472 406 302 220 10.6 12.8 123 Other parts: A6061, A7075, 55304, SS316,
TPV-1200-1SO-320 12 ISO-320 (1'20> (1'03> (76.7) (55'9> (26.9) (32'5> 12 M12 (18) (55.8) Inconel X-750 and Viton
47> 406 30 20 106 158 12‘3 Seals: Vitonstandard. Kalrez, Chemraz,
. . . . . . Perlast and other materials available
TPV:1200-150-320-HA 12 150-320 (120)  (103) (767) (559) (269) (325) 12 M2 (18) (55.8) Body and plate surface treatment: Bare aluminum
315 378 15.9 122 531 850 40 standard, hard Type lll anodizing optional
TPV-600-JIS-150 6 U150 gh0) (@6.0) (403) (310) (135 (216) & M10 (10 (4gq) Operation
LE00-11S-150- L 3.15 3.78 15.9 12.2 5.31 8.50 40 Motor power input: Supplied by
TPV-600-JIS-150-HA 6 IS-150 (80.0) (96.0) (403) (310) (135 (2169 °© M10 10 (180 APC controller. Referto APC section.
346 378 199 144 650 9.29 49 Differential pressure:
TPV-800-JIS-200-MB 8 JIS-200  g77g) (95.0) (s06) (266) (165 (236) © M12 (12 (325 Withvalve fullysealed: 15 psi maximum

across the valve plate

346 378 19.9 144  6.50 9.29S 49 : .
TPV-800-J1S-200-HM 6 JIS-200 8 M12 (12) While opening the valve
(87.9) (96.0) (506) (266) (165) (236) (22.2) 20Torr (DNT60 and DN200)

TPV-1000-JI5-250 100 U250 G0 @e0 @ () 019 Gan 12 M12 12 o 55 Tor(DN320 & DN350)
TPV-1000I-250-HA 10 UIS250 (o6 @ao) (os) wam) Gim  @an 12 M2 02 gk 32::;3"3%?;:;]5::casfaﬁiﬂig;t;o760T°"
TPV-1200-JIS-320 12 JIs-320 ﬁgg) é-g_% <37%72> <2525g> 22%8) <1322.;3> 12 M2 (18) (5152%) B%%%igr?gloﬁegg'lmgmwnh
V2000532008 12 U320 730 406 302 220 106 128 1 iz g 123 Aﬁcﬁ?fﬁfébi?aﬁnr;imﬁns: .
492 406 323 220 122 128 143 e
mewiaso o s {508 Y B9 Gp B v owr oo () ke ooy
TPV-1400iS-350-HA 14 uis3s0 (92 408 B3 28 138 A% 2 w2 a2 TN Ui A

Derated with some perfluoro-elastomers

Note: N=Number bolt holes M=Thread bolt diameter L=Thread depth
Inherent performance

Maximum speed: Open to closed
in 2 to 5seconds, depending onssize
Controlresolution: 16 to 40 million steps,
opento closed, depending onsize

Pressure control performance
(when used with an Intellisys controller)

Accuracy: The greaterof 5mV or0.25%
of reading

Repeatability: Within2.5mVor0.12%
of reading

Controlrange: 0.5% - 100% of the vacuum
gaugerange

|
I
o]

Maintenance Space

~<——— [ —>| = [d >

Reliability
(99% confidence level, in clean environment)

0-ring cyclelife: 1 million cycles open to
control closed. 200K cycles open to fully closed.
MTBF: >10,000 hrs. continuous operation

Approvals

CE (EMCand machinery directives)

Options
Body & seal matrial, drive & heater
(see options page this section)

JIS Flange O-Rings

Position R
(Default)

RN
) N / 150 OR-JIS-150
Position T ——————>«_ 200 OR-JIS-200
250 OR-JIS-250
320 OR-JIS-320
350 OR-JIS-350

Nor-Cal Products
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SECTION 4.4
Throttling Pendulum Valves

IQ Throttling Pendulum Valves

TPV-IQA-600-150-160 6  150-160 ég.g) égg) (11%_% (1321~§> (51;.1) (%-158) 8 M10 (10) (1‘}390)

TPV-IQA-600-1S0-160-HA 6  ISO-160 (g&g) égg) (1‘1%39) (1321~g> (ﬁgg) (%-158) 8 M10 (10) (1%90)
G:;:::IllerOptions- TPV-IQAB00150200-MB 8 150200 7' 3G (s0m (e (em (3 12 MI0 100 5
:8/3:: Anclog /TTL/Rs232 interface TPV-IQA-800-IS0-200-HM 8  1S0-200 (g;fg) @gg) (15%2) (12‘(‘5-;.)‘) (61'{;)2) (%322) 12 M10 (10) (2‘;?2)
I%Efvé?ﬁ?ﬁiﬁéﬁﬁﬁé&?imerface'no TPV-IQA-1000-150-250 10 150-250 (31% <S'6?8) (26%58) <1462'§> (%'14 g) (922‘1119) 12 M10 (10) (268%1)
O et R2a2 interlace TPV-IQA-1000-150-250-HA 10 10250 o 378 a3& 60 BA6 O 12 w0 (10 3
Consircion _ meonumosomn 1w somo AR 4% B2 A8 98 B3 wweos 2
e saminam G081 o spe) TPHIQAI200IS0-320HA 12 150320 (17 (o) Gen (ssw @o9) (25 12 M1Z 8 55
BRI Buss, wiesenisio o o 35 38 5 B3 G 88 5w b,
Seals: Viton standard. Kalrez, Chemraz, TPV-IQA600-NIS-150-HA 6 Jisso 2o 378 (a8 L2 A3l B0 8 w10 o)
Eirlia;tair:idsgrlirsmuf}zzZliraevaat”rikﬂ2t Bare TPV-IQA-800-JIS-200-MB 8  Jis200 46 378 199 144 650 9.29 g 5 (13 49
aluminum standard, hard Type lllanodizing (87.9) (96.0) (506) (266) (165) (236) (22.2)
optional 346 378 199 144 650 929 gy o 49

TPV-IQA-800-JIS-200-HM 8 JIS-200

(87.9) (96.0) (506) (266) (165) (236) (22.2)

Operation
1Q controller powerinput: +24VDC +/-10% TPV-IQA-1000-J15-250 10 US250 (00 eeo @0 wey G19 pan 12 M12.02) 2

Differential pressure:
With valve fully sealed: 15 psi maximum TPV-IQA-1000-JIS-250-HA 10 Jis250 324 378 238 166 846 949 45 5 (1) 62

cross the valve plate (100) (96.0) (605) (422) (215) (241) (28.1)
While opening the valve: 472 406 302 220 106 1238 123
20 Tort (DN160.8 DN200): TPV-IQA-1200-JI5-320 1205320 (98 (08 %5 (e ee (oo 12 M12(8 J23
24 Torr (DN250) 472 406 302 220 106 128 123
29Torr (DN320 & DN350) TPV-IQA-1200-JI5-320-HA 12 JIs-320 [ - - - - & 12 M2 ()
Operating pressure: 3.8 x 10-8t0 760 Torr (120)  (103)  (767) (559) (269)  (325) (55.8)
Heating or bakeout capabilities: TPV-IQA-1400-J15-350 1405350 (58 A% 350 Gee  sio (oo 12 M12.a8 (43
Body: 150°C maximum with optional vor 406 93 20 12o a 14-3
heater kits oA TRy . . . . . ; ;
Actuator: 60°C maximum TPV-IQA-1400-IS-350-HA - 14 S350 (375)  (103) (820) (559) (310) (325 2 M12.(18) (g4

Ambientoperating conditions: . ;
0-45°C @? 0- 95%?humidity, non-condensing NOTE: /QA can be replaced with IQD, IQD2, IQE and IQR N=Number bolt holes M=Thread bolt diameter L=Thread depth

Leakrate: 1 x 10-9atmescc/sec He Viton seals
across seatand to atmosphere (7 x 10-6 1Q and 1Q+ TPV
atmescc/sec He for hard anodized Q Q+c
body orgate). Derated with some
perfluoro-elastomers. A

Inherent performance

Maximum speed: Opentoclosedin2to5
seconds, depending on size

Control resolution: 16to 40 million steps,
opentoclosed, depending on'size

Pressure control performance

(when used with an Intellisys controller)

Accuracy: The greater of 5mVor 0.25%
of reading

Repeatability: Within2.5mVor0.12% Position R A
of reading (Default)

Controlrange: 0.5% - 100%of the vacuum
gaugerange

Reliability (99% confidence
level, in clean environment) i

O-ring cycle life:
1 million cycles open to control closed.
200K cycles opento fully closed.

MTBF: >10,000 hrs. continuous operation

Approvals
CE (EMCand machinery directives)

Options
Body & seal material, drive & heater
(see options page this section) A

Battery Backup (Optional on 1Q+ only)

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.

‘«:o—»‘fw)

Nor-Cal Products
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Throttling Pendulum Valves

IQ+ Throttling Pendulum Valves

Nor-Cal’s new IQ+ controller is available
on the complete line of Throttling Pen-
dulum Valves (TPV) turning what is very
good performance into best-in-class

TPV-QPD-ISO-160 6
TPV-QPD-ISO-160-HA 6
TPV-QPD-ISO-200-MB 8
TPV-QPD-ISO-200-HM 8
TPV-QPD-ISO-250 10
TPV-QPD-ISO-250-HA 10
TPV-QPD-IS0-320 12
TPV-QPD-ISO-320-HA 12
TPV-QPD-JFF-150 6

TPV-QPD-JFF-150-HA 6

TPV-QPD-JFF-200-MB 8

TPV-QPD-JFF-200-HM 8

TPV-QPD-JFF-250 10
TPV-QPD-JFF-250-HA 10
TPV-QPD-JFF-320 12
TPV-QPD-JFF-320-HA 12
TPV-QPD-JFF-350 14
TPV-QPD-JFF-350-HA 14

NOTE: QPD can be replaced with QPDB, QPDG and QPDBG

JIS Flange O-Rings

150 OR-JIS-150
200 OR-JIS-200
250 OR-JIS-250
320 OR-JIS-320
350 OR-JIS-350

Nor-Cal Products

process control. The IQ+ controller is
an on-valve integral control & drive unit
that s fully RoHS compliant with 100%
lead-free circuit board content. User
interfaces include an ODVA certified
DeviceNet protocol and physical layer,
as well as standard RS-232 communica-
tions. Gauge power capabilities have
been upgraded to a full 1500 mA at +/-
15VDC in order to power two heated
CDG's directly from the IQ+ unit. In
addition, a battery back-up feature is
available that can be used to bring the
valve to a fail-closed or fail-open safe
position in the event of system power
loss. Last, the IQ+ adaptive pressure
control algorithm has been significantly
improved to better deal with diffi-

cult control situations, in particular at
conditions that typically occur at low
pressures and low flows.

50160 305 @e0) 409 (50
50160 305y @60) 409 (50
50200 378 330y (509 (66
o 38 25 B3
50250 (oo @60) (609 (o)
1SO-250 <31'§§> (3'6?3) (26%'5% (143'26)
150-320 é'z% (%'85 (37%72) (2525'8)
50320 (36 (109 e (69
JIS-150 éag) égg) (11%'39> (1321 '5)
IS150 300 Ge0) wom  Gi0)
is200 316 L0 wom (6o
15200 30 38 Gte (6o
J1s-250 <31'361> (3'67_g> (26%58) (148'26)
IS250 (o0 Gao) @on  (wed)
15320 (75 (08 Oen  (es)
JIS-320 {%‘273) ﬁ‘g_% 3%‘72) (2525'59)
JIs-350 ﬁ‘zg_:%) é‘g_% (‘)ézz‘os) (2525'59)
JIS-350 é‘2952> (%‘8% (3ézz'03) (2525'8)

For larger system pressure control requir-
ing multiple pumps and forelines, such
as on flat panel, industrial coating or
photovoltaic tools, it is easily possible to
gang up to ten valves together. Multi-
valve Master/ Slave system control like this
is facilitated via the Nor-Cal-Net inter-
valve communications system. One IQ+
operated valve serves as the master with
communications to the host tool, gauge
input and has direct command over the
control position of the remaining slave
valves. The IQ+ controlled pendulum
valves are the right answer to any new or
challenging pressure control application.

039 Gig & M10(0 5%
039 Gie & M10(0 5%
Gooy (39 12 M10.(10) 3%
Geo (39 12 M10.(10 3%
(%1456) (%f% 12 M10 (10) <2682.1)
519 Qan 12 MI10 (100 3%
0o (o 12 M12.(8) o3
0% e 12 M12a9) (é?&
039 Gig 8 M0G0 5%
039 Gio 8 M0G0 5%,
Goo O30 8 M1202 3
Goo Q39 8 M12(2 3
G19 Gan 12 M12.02) 5%
&5 Qan 12 M12.(2 3%y
oo Go 12 M12.(8) o2
0o Gomy 12 M2 (18 23
Gty e 12 M12.a8) (G
So Gon 12 M2a8 (B

N=Number bolt holes M=Thread bolt diameter L=Thread depth

(e
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SECTION 4.4

SPECIFICATIONS

General

Controller Options:
QPD: DeviceNet/RS232 interface
QPDB: DeviceNet/RS232 interface,
with battery backup
QPDG: DeviceNet/RS232 interface,
with gauge power
QPDBG: DeviceNet/RS232 interface,
with battery backup and gauge power
Contact the factory for other interfaces,
suchasAnalog, TTL, RS-485 and Ethernet.

Construction

Wetted materials

Body: Castaluminum A356.0 (machined billet
aluminum 6061-T6in 8inch size)

Valve plate: Aluminum 6061-T6

Other parts: A6061,A7075, 55304, SS316,
Inconel X-750 and Viton

Seals: Vitonstandard. Kalrez, Chemraz,
Perlast and other materials available

Body and platesurface treatment:
Bare aluminumstandard,
hard Type lllanodizing optional

Operation

Powerinput: +24VDC
Differential pressure:
With valve fully sealed: 15 psi maximum
across the valve plate
While opening thevalve:
20Torr (DN160 and DN200)
24 Torr (DN250)
29 Torr (DN320 & DN350)
Operating pressure: 3.8 x 10-8to 760 Torr
Heating or bakeout capabilities:
Body: 150°C maximum with optional
heaterkits
Actuator: 60°C maximum
Ambient operating conditions:
0-45°C @0-95% humidity, non-condensing
Leakrate: 1 x 10-9atm-scc/sec He with Viton
sealsacross seatand to atmosphere
(1 x 10-6 atm-scc/sec He for
hard anodized body or gate)
Derated with some perfluoro-elastomers

Inherent performance

Maximumspeed: Open to closed
in 2 to 5seconds, depending onsize
Controlresolution: 64 to 160 million steps,
opento closed, depending onsize

Pressure control performance
(when used with an Intellisys controller)

Accuracy: The greater of 5mV or0.25%
of reading

Repeatability: Within2.5mVor0.12%
of reading

Controlrange: 0.5% - 100% of the vacuum
gaugerange

Reliability
(99% confidence level, in clean environment)

O-ring cycle life: 1 million cycles open to
control closed. 200K cycles open to fully closed.
MTBF: >10,000 hrs. continuous operation

Approvals

RoHS compliant
ODVA certified DeviceNet
CE (EMCand machinery directives)

Options
Body & seal matrial, drive & heater
(see options page this section)
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SECTION 4.5

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.

Throttling SoftShut Gate Valves

The Stainless Steel Alternative to Aluminum Pendulum Valves

Throttling SoftShut gate valves offer the
equipment manufacturer a stainless steel
material alternative to the Nor-Cal line

of aluminum pendulum valves, without
compromising on pressure control perfor-
mance and particle generation. Like the
Intellisys pendulum valves, the TSS valves
use one common actuation method to
move the gate across the valve bore all
the way to the sealed position. A “lock
over center” feature means that all throt-
tling SoftShut valves remain fully sealed
even when power is removed. Further-
more, the design of the throttling gate
mechanism permits pressure control over
an expanded range. The result s precise

pressure control over the entire spectrum

of flow rates and pressures thereby

eliminating the need for bypass lines con-

taining separate pressure control valves.

The Intellisys closed loop motor control
monitors and controls the exact position
of the valve’s gate mechanism. When
combined with an Intellisys adaptive
pressure controller, the TSS gate valves
provide over 6 million steps of positional
resolution to position the gate exactly
where it needs to be to control pressure

ortoseal. In addition, the Nor-Cal control

system’s speed of actuation is unequaled
in providing optimal transient response,

pressure set-point stability and overall
process improvement. The APC's adaptive
algorithm outperforms “learn modes” by
optimizing phase and gain settings in real
time during varying chamber pressure and
flow conditions.

In-situ serviceability of the valve is made
possible through the incorporation of a
removable rear plate cover. The entire
gate assembly and sealing O-ring can be
accessed without removing the valve from
the system, making regular inspections,
cleanings and O-ring replacements quick
and easy.

Intellisys SoftShut valves offer the lowest particle generation

Isolation and throttling gate valves have
historically received questionable ratings
in the area of particulate generation.
This is attributable to the relatively
large number of moving parts of the
gate slide- and actuation mechanism,
and especially when those parts are

in metal-to-metal contact with each
other. Overcoming particle generation
concerns was a paramount goal in the
design effort of the SoftShut valve.

In short, the number of moving parts
and metal-to-metal surface contact
were both minimized. And when
moving parts had to be used, they
were designed in either entirely out
of the gas process stream or shielded
from that stream as much as possible.
The results of this design focus speak
for themselves, as is evident in the
adjacent chart. A SoftShut valve and
an equivalent competitive gate valve
of the same size were tested under
identical circumstances, in which

they were cycled open-to-closed
continuously while a particle count
was recorded every 10 cycles.

Particle Data Comparison

10000

w

Competitor's
after 36,000 cycles

\

—TSS <1.0 micron
TSS >1.0 micron
~—COMP <1.0 micron
—COMP >1.0 micron

Valve seized

A

Test stopped near
130,000 cycles
/

Particle Count (log, scale)

w/““‘w

o

25000 50000

751

00 100000 125000 150000

# Open-Close Cycles

The particle measurement was taken in
the volume upstream of the test valve
in order to simulate what one might
expect to find in the process chamber.
As the data indicates, the competitive
valve generated one to two orders of
magnitude more particles throughout

TSS Part Number and Ordering Information

Please use the following part numbering tree to add the appropriate options for a TSS to fit your application.
Note: All part number combinations may not be valid. Contact Nor-Cal Products for the latest pricing, availability and other options.

Valve Model Number

Seal Material Options

SEAL
MATERIAL CODE

Viton (Bonded) Leave blank

Viton (O-ring) -V

Kalrez 4079 -K79
Kalrez 8085 -K85
Kalrez 8575 -K75
Kalrez 9100 -K91
Chemraz E38 -C38
Dupra 192 -D19

Perlast G74P -PP7

Ultra-High Vacuum Components Since 1962 ¢ 800-824-4166 ¢ www.n-c.com

Other Options
OTHER

the test and it failed completely after
only 36,000 cycles. The SoftShut
valve, on the other hand, showed a
near constant particle generation trend
until the test was stopped at a cycle
count of 130,000.

Seal Material Other Options

OPTIONS (EoLls
Motor actuator position R (default) Leave blank
Motor actuator position T T
Pump-out port (NW-16 on 5 through 8 inch size U

and NW-40 on 10 inch size)

Example: TSS-IQD2-600-1SO-160-V

6 inch TSS valve with IQD2 controller, ISO-160 flanges and Viton O-ring seals

Nor-Cal Products

NIE




Throttling SoftShut Valves

TSS-250-1S0-63

TSS-300-1SO-80

TSS-400-ISO-100

TSS-600-1SO-160

TSS-800-1SO-200

TSS-1000-1SO-250

TSS-250-CF-450

TSS-400-CF-600

TSS-600-CF-800

TSS-800-CF-1000

TSS-1000-CF-1200

Position T

102 58 118 437 260 276 5.2
25 15063 og0)  (1a8) (99) (111) (67.0) (70.1) (130)
3 sogo 104 630 126 504 268 327 571
@65 (160) (319) (128) (68.0) (830) (145)
111 717 150 591 290 402 650
4 10100 og7) (182) (381) (150) (73.0) (102) (165)
6 o5 125 101 193 878 310 602 886
(318) (256) (489) (223) (780) (153) (225)
137 124 234 111 320 839 112
8 150200 (349 (315 (s94) (283) (82.0) (13) (285
147 144 275 131 350 103 132
100 150-250 374 (366) (699) (333) (90.0) (261) (335)
102 580 118 437 260 276 445
25 CF450 060y (148) (299) (111) (67.0) (70.1) (113)
4 Creo MLl 720 150 591 290 400 595
@81 (18) (81) (150) (73.0) (102) (151)
6 crgoo 125 100 193 878 310 600 800
318) (256) (489) (223) (780) (153) (203)
e Crioo 137 124 234 111 320 799 107
349) (315) (594) (283) (820) (203) (273)
10 Chigo 147 144 275 131 350 100 120
374) (366) (699) (333) (90.0) (254) (305)
N=Number bolt holes M=Thread bolt diameter L=Thread depth
< A >
- B—
pommmeeey
1 1
| i Position R
1 | (Default)
| i
1 1
1 1
1 1
1 1
1 1
1 1
N-MxL

Throttling SoftShut Gate Valves

Nor-Cal Products

276 544
(70.1)  (138)
276 533
(70.1)  (135)
276 5.61
(70.1)  (143)
3.15  6.04
(80.0) (153)
3.15 641
(80.0) (163)
394 696
(100)  (177)
276 544
(70.1)  (138)
276 561
(70.1)  (143)
315  6.04
(80.0) (153)
3.15 641
(80.0)  (163)
394  6.96
(100)  (177)

20

24

32

~¢—E —

M8

M8

M8

M10

M10

M10

M8

M8

M8

M8

M8

——n ——P|
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(12.3)

(16.3)
61
(27.7)
87
(39.5)
114
(51.8)
19
(8.6)
36
(16.3)
61
(27.7)
87
(39.5)
114
(51.8)

SECTION 4.5

SPECIFICATIONS

General

Compatible controllers: 700-series APC
buried box controllers

Valve position: Visual indicator

Construction

Wetted materials: 304 stainless steel,
phosphor-bronze guide pins and Viton seals

Seals: Vitonstandard. Kalrez, Chemrazand
Perlast and other materials available |

Operation

Powerinput: Supplied by

APC controller. Referto APC section.
Differential pressure:

Withvalve fully sealed: 30 psi max, all sizes

(except DN250 at 18 psi max)

While opening thevalve: 760 Torr max

(DN63,DN80, DN100and DN160)

230 Torrmax (DN200 and DN250)
Operating pressure: 1.0 x 10-8to 760 Torr
Heating or bakeoutcapabilities:

Body: 150°C maximum with

heaterkits

Actuator: 60°C maximum
Ambient operating conditions:

0-60°C@0-95% humidity,

noncondensing
Leakrate: 1 x 10-9atm-scc/sec He across
seat andtoatmosphere

Inherent performance

Maximumspeed: Open to closed
in 1to 3seconds, depending onsize
Controlresolution: 12 to 48 million steps,
depending onvalve size

Pressure control performance
(when used with an Intellisys controller)

Accuracy: The greaterof 5mV or0.25%
of reading

Repeatability: Within 2.5mV or0.12%
of reading

Controlrange: 0.5% - 100% of the
vacuumgauge range

Reliability
(99% confidence level, in clean environment)

0-ring cycle life: 1 million cyclesopen to
control closed. 200K cycles opento fully
closed.

MTBF:>10,000 hrs. continuous operation

Approvals

CE (EMCand Low Voltage Directives)

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.
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SECTION 4.5
|IQ Throttling SoftShut Gate Valves

IQ Throttling SoftShut Valves

1Q controller power input: +24VDC @
3A,+/-10%
Differential pressure:
With valve fully sealed: 30 psimax, all
sizes (except DN250 at 18 psi max)
While opening the valve:
760 Torr max
(DN63, DN80, DN100 & DN160)
230 Torr max (DN200 & DN250)
Operating pressure: 1.0 x 10-8to
760 Torr
Heating or bakeout capabilities:
Body: 150°C max with optional
heaterkits
Actuator: 60°C maximum
Ambientoperating conditions:
0-45°C @0-95% humidity,
non-condensing
Leak rate: 1 x 10-9atmescc/sec He across
seatandtoatmosphere.

Note: /QA can be replaced with IQD, I1QD2, IQE and IQR

117 58 118 437 260 276 512 276 561 19
TSSIQA-250-150-63 25 15063 g7) (1ag) (299) (111) (670) (70.) (130) (70.1) (13 4 ME (7 (g
129 630 126 504 268 327 571 276 551 27
TSS1QA-300-150-80 3 150-80 (355 (150) (319) (128) (68.0) (83.0) (145) (70.1) (140) 8 M8 (14 (55
SPECIFICATIONS AN, _ 126 717 150 591 290 402 650 276 579 36
General aperation TSS-1QA-400-150-100 4 1S0-100 (345 (7gy) (381) (150) (73.0) (102) (165) (70.1) (147) 8 M8 (19 (53
— 140 101 193 878 310 602 886 3.15 623 61
C"I'gg‘?'ﬂ’a%%“/°T"T5L- |/ RS232 interface TSS1QA600-150-160 6 1S0-150 (356 (556) (489) (223) (78.0) (153) (225) (0.0) (158) © MI0 (16) 57
IQD.: DeviceNet/RS232 interface I AA-ROO.ICO. g 153 124 234 111 320 839 112 315 6.56 87
IQD2: DeviceNet/R5232 interface, no TS5-IQA-800-150-200 8 150200 (357) (375) (s94) (283) (82.0) (213) (285) (80.0) (167) 12 M0 (15 (395
power via DN connector 163 144 275 131 350 103 132 394 7.3 114
IQE: Ethernet/RS232 interface TSS-IQA-1000450-250 10 150-250 (443) (366) (g99) (333) (90.0) (261) (335 (100) (187) '2 M0 Q@1 (5
IQR: RS485 interface 117 580 118 437 260 276 445 276 561 19
Valve position: Visual indicator TSS-IQA-250-CF-450 2.5 CF-450 297) (148) (299) (111) (67.0) (70.1) (113) (70.1) (143) 8 M8  (17) 8.6)
Construction 126 720 150 591 290 400 595 276 579 36
TSS-IQA-400-CF-600 4 CF-600 16 M8 (15
Wetted materials: 304 stainless steel, (13; %) (115321) (13513) (; 57%) (;31'8) (g %20) (; %10) (;01 ;) (61 ‘;73) (121'3)
hosphor-bronze guide pinsand Viton % . . . . . . . . .
Cenle” gudep TSS-IQA-600-CF-800 6 CF-800 354y (o5g) (489) (223) (78.0) (153) (203) (80.0) (158) 20 M8 (7 (57
Seals: Viton standard. Kalrez, Chemrazand OA-R00-CF- L 153 124 234 111 320 799 107 3.15 6.56 87
Perlast and other materials available. TSS1QA-800-CF-1000 8  CF-1000 (355y (375) (so4) (283) (82.0) (203) (273) (80.0) (167) 24 M8 (15 (3q5
- 163 144 275 131 350 100 120 394 6.13 114
Operation TSSIQA-000-CF-1200 10 CR1200 o503 LS 8 B 300 S0 B6S (oo Gan 2 M8 Q0 1%

N=Number bolt holes M=Thread bolt diameter L=Thread depth

Position T

Inherent performance

Maximum speed: Opentoclosedin 1to3
seconds, depending onsize

Control resolution: 12 to 48 million steps,
depending on valve size

Pressure control performance
(99% confidence level, in clean
environment

Accuracy: The greaterof 5mV or
0.25% of reading

Repeatability: Within 2.5mV or
0.12% of reading
Controlrange: 0.5% - 100% of
the vacuum gauge range
Reliability
(99% confidence level, in clean environment)
MTBF: >10,000 hours continuous operation

Approvals

CE (EMCand Low Voltage Directives)

-

Position R
(Default)

N-MxL

~¢—E —»|

-« —

‘4—0—>‘

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.

Nor-Cal Products

NIE
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Adaptive Pressure Controllers

Advanced Control System Performance

The Intellisys Adaptive Pressure Controller
(APC) provides advanced control system
performance by combining closed loop
motor control with adaptive pressure
control. APCs are available in two basic
configurations — the buried box style and
the new on-valve IQ-series. The patented
closed loop motor control technology,
found at the core of the Intellisys con-
troller technology, results in 250 times

Low Voltage Controllers
MODEL

greater motor positional resolution at
10-20 times the speed compared to other
existing technologies. The adaptive pres-
sure control algorithm eliminates pressure
over- and under-shoots as well as ringing
during process step transitions.

APC controllers are available for all of
Nor-Cal's Intellisys control valves and

BATTERY

drives, and can be supplied with
auto-ranging AC, or low voltage DC
power supplies. Depending on the model
and intended valve operation, users can
choose from additional optional features
such as battery back-up, local and remote
displays and a range of communication
modes including Analog/TTL, RS-232 and
RS-485 serial, as well as DeviceNet.

NUMBER FOR USE WITH BACK-UP WEIGHT
APC-100L-A Geared Butterfly Valves (TBV-G-xxx) NO 1.6(0.7)
APC-100L-AB Geared Butterfly Valves (TBV-G-xxx) YES 2.5(1.1)
APC-200L-A Direct Drive Butterfly Valves (TBV-D-xxx) NO 1.6 (0.7)
APC-200L-AB Direct Drive Butterfly Valves (TBV-D-xxx) YES 2.5(1.1)
APC-300L-A Sealing Butterfly Valves (TBVS-G-xxx) NO 1.6 (0.7)
APC-300L-AB Sealing Butterfly Valves (TBVS-G-xxx) YES 2.5(1.1)
APC-700L-A SoftShut Linear Gate Valves (TSS-xxx) NO 1.6 (0.7)
APC-700L-AB SoftShut Linear Gate Valves (TSS-xxx) YES 2.5(1.1)
APC-800L-A Pendulum Valves (TPV-xxx) NO 1.6(0.7)
APC-800L-AB Pendulum Valves (TPV-xxx) YES 2.5(1.1)
478 —————————P|
=]
VALVE
— ANALOG/TL O oPEN @ @
:::8 O CLosE @
AUXILIARY GAUGE L/’ 251
swi ® o ® @
lntel I IS-ySmkDAPTIVE PRESSURE CONTROLLER IlN"@
— [ —
‘4— 5.74 ~— 569 —>|
Low Voltage Controllers with DeviceNet
MODEL BATTERY
NUMBER FORUSE WITH BACK-UP WEIGHT
APC-100L-D Geared Butterfly Valves (TBV-G-xxx) NO 1.6 (0.7)
APC-100L-DB Geared Butterfly Valves (TBV-G-xxx) YES 2.5(1.1)
APC-200L-D Direct Drive Butterfly Valves (TBV-D-xxx) NO 1.6(0.7)
APC-200L-DB Direct Drive Butterfly Valves (TBV-D-xxx) YES 2.5(1.1)
APC-300L-D Sealing Butterfly Valves (TBVS-G-xxx) NO 1.6 (0.7)
APC-300L-DB Sealing Butterfly Valves (TBVS-G-xxx) YES 2.5(1.1)
APC-700L-D SoftShut Linear Gate Valves (TSS-xxx) NO 1.6 (0.7)
APC-700L-DB SoftShut Linear Gate Valves (TSS-xxx) YES 2.5(1.1)
APC-800L-D Pendulum Valves (TPV-xxx) NO 1.6(0.7)
APC-800L-DB Pendulum Valves (TPV-xxx) YES 2.5(1.1)

4.78

Mo Wl Cvi Faut
O

=1
QoriN @

O 0 O
[Breviae: “uso y LD P RATE

AUXILIARY

GAUGE

@ e

VALE
©

oG 251
©

IL]

<— 569 —>|

L 5.74
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SECTION 4.6

SPECIFICATIONS

General

Construction material
Chassis:5052-aluminum

Powerinput: +24VDC +/-10%, 100W
max (600W nonminal) power input

Battery back-up: Optional

Ambientoperating conditions: 0-45°C
@0-95%humidity, non-condensing

System interface

Serial communication: RS-232 or RS-485
on DB-15 female connector..

Analog/TTLcommunication: Four (4)
analogl/Oandseven (7) TTLI/O on DB-25
female connector

DeviceNet communication: Micro-style
5-pin male connector

Analog setpointinput: 0-10or 0-5VDC
linearly proportional to pressure or valve
position

Pressure output: 0-10VDC analog out-
put proportional to pressure, one for each
vacuum gauge attached

Valve position output: 0-10VDC or 0-5
VDC analog output proportional to valve
position

Device interface

Gauge connection: Differential analog
signalinput with £15VDC power output
toone or two gauges

Valve connection: DB-15 female connector
provides power and transmits position
information required to operate the high
performance valve

User Interface

Switches: Valve open & close, and mutli-
position rotary switches for
communications settings

Indicating LED’s Power, Fault, Control, Valve
open and closed, DeviceNet: Mod and Net

Pressure Control Performance

Accuracy: The greater of 5mV or 0.25%
of reading

Repeatability: Within2.5mVor0.12%
ofreading

Controlrange: 0.5% - 100% of the
vacuum gauge range

Reliability
(99% confidence level, in clean
environment)

MTBF:>50,000 hours continuous
operation

Approvals

CE (EMCand Low Voltage Directives)
NRTL (United States)

SCC(Canada)

EU Directives(Europe)

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.
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SECTION 4.6
Adaptive Pressure Controllers

A/C Adaptive Pressure Controllers

APC-100-A Geared Butterfly Valves (TBV-G-xxx)

APC-200-A Direct Drive Butterfly Valves (TBV-D-xxx)

APC-300-A Sealing Butterfly Valves (TBVS-G-xxx)

APC-700-A SoftShut Linear Gate Valves (TSS-xxx)
APC-800-A Pendulum Valves (TPV-xxx)

Construction

Construction material
Chassis: 5052-aluminum

°
Powerinput: 100-240VAC, 50-60Hz, =
100W max (60W nominal) power input. e
: 3.46
|
|

T—T —T

Ambientoperating conditions: 0-45°C
@ 0-95% humidity, non-condensing ® oo

INIE ——_ntellisys
L] [ J

System interface

Serial communication: RS-232 or RS-485
on DB-9 female connector.

Analog/TTLcommunication: Six(6)
analogl/Oandthirteen (13) TTLI/Oon
DB-37 female connector

DeviceNet communication: N/A

Analog setpointinput: 0-100r 0-5VDC
linearly proportional tp pressure orvalve
position

Pressure output: 0-10VDC analog output
proportional to pressure, one for each
vacuum gauge attached

Valve position output: 0-10vDcor 05 A/C Adaptive Pressure Controllers with Touch Screen

VDC analog output proportional to valve

Battery Back-up: N/A s
|<— 10.60 —|

position
Device interface APC-150-A Geared Butterfly Valves (TBV-G-xxx) NO 4.2 (1.9)
Gauge connection: Differential analog APC-250-A Direct Drive Butterfly Valves (TBV-D-xxx) NO 4.2(1.9)
signalinput with +15VDC power output APC-350-A Sealing Butterfly Valves (TBVS-G-xxx) NO 42(1.9)
tooneortwo gauges .
Valve connection: DB-15 female APC-750-A SoftShut Linear Gate Valves (TSS-xxx) NO 4.2 (1.9)
connector provides power and transmits APC-850-A Pendulum Valves (TPV-xxx) NO 4.2 (1.9)

position information required to operate
the high performance valve

User interface

Switches: Power ON/OFF, Valve
OPEN/CLOSE
Indicating LEDs: Power, Fault, Control,
Valve open and closed
Graphicdisplay: N/A
(Touch screen LCD on listed model) NE
-

Pressure control performance

Accuracy: Thegreaterof 5mVor0.25%
of readin?

Repeatability: Within2.5mVor0.12%
of reading

Controlrange: 0.5% - 100% of the
vacuum gauge range

Reliability
(99% confidence level, in clean
environment)

MTBF: >50,000 hours continuous
operation

Approvals

CE (EMCand Low Voltage Directives)
NRTL (United States)

SCC(Canada)

EU Directives(Europe)

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.

Nor-Cal Products

NIE
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Capacitance Diaphragm Gauges

SECTION 4.7

The CMG-025-series Capacitance Diaphragm Gauge line of economical miniature manometers is designed for stable performance in manufacturing tool
environments. The corrosion resistant Inconel sensor provides excellent zero stability with a long life expectancy of several million pressure cycles, including
atmospheric bursts. A robust mechanical design and digital electronics improve EMC compatibility, long term stability and temperature compensation. The
CMG-025-series sets new standards for fast stability after power on and fast recovery from atmospheric pressure exposure.

Advantages

Fast stability after power on

Corrosion resistant Inconel sensor

Full scale ranges from 10 Torr to 1000 Torr

Fast recovery from atmospheric pressure

e Excellent long term signal stability
e Temperature compensated
e Wide range power supply 12-30 VDC

1.50 Fallcy
[€5) c|a
[T I
CMG-025-T11 10 Torr 1/2" Tube End NO i §
CMG-025-T11-NW1 10 Torr NW-16 NO ; o ~
CMG-025-T11-VCR 10 Torr 1/2" FVCR NO ; R
CMG-025-T12 20 Torr 1/2" Tube End NO :
CMG-025-T12-NW1 20 Torr NW-16 NO i
CMG-025-T12-VCR 20 Torr NW-16 NO ;
CMG-025-T21 100 Torr 1/2" Tube End NO 3
CMG-025-T21-NW1 100 Torr NW-16 NO u e
CMG-025-T21-VCR 100 Torr 172" FVCR NO ; | 1
CMG-025-T31 1,000 Torr 1/2" Tube End NO | ‘ [/\_/
CMG-025-T31-NW1 1,000 Torr NW-16 NO 1 r\-ﬁ
CMG-025-T31-VCR 1,000 Torr 1/2" FVCR NO I/‘-“/j ; ol ~
1 L oals elg
i ! S| —|~=
Ry I IR
=yl i
———  ——
| . i | —_
%" Tube End NW - 16
%" FVCR
Accuracy V % of reading 0.5 0.5 0.5 0.5
Temperature effect
on zero % F.S./°C 0.005 0.005 0.005 0.005
on span % of reading/°C 0.03 0.03 0.03 0.03
Resolution % ES. 0.01 0.01 0.01 0.01
Pressure, max. psia 45 45 45 45
Response Time 2 ms 20 20 20 20
Lowest reading % F.S. 0.05 0.05 0.1 0.05
Lowest suggested reading % F.S. 0.05 0.05 0.1 0.05
Lowest suggested control pressure % F.S.
Temperature
Operation (ambient) °C +5 to +50
Bakeout at flange 3) °C <110
Storage °C -40 to +65
Supply voltage VDC 12 to 32
Power consumption W <0.2
Output signal (analog) VDC 0to +10
Standards CE:EMG 89/336/EEC
Electrical connection D-sub, 9 pin, male
Materials exposed to vacuum INCONEL, SS316

1) Non-linearity, hysteresis, repeatability at 25°C ambient operating temperature without temperature effects after 2 hours operation.
2} Incease 10 to 90% F.S. 3 18% Cr, 10% Ni, 3% Mo, 69% Fe

Nor-Cal Products

Alldimensions are in inches (mm) & weights
are in pounds (kg), unless otherwise noted.

(a—
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SECTION 4.7
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Capacitance Diaphragm Gauges

Measurements of Superior Accuracy and Repeatability
The CDGO025-series Capacitance Diaphragm Gauge line of highly accurate temperature compensated manometers is designed for stable performance in
harsh manufacturing tool environments. Advanced digital electronics improve gauge performance and offer easy handling features such as one push button
zero function and set point adjustment. The corrosion resistant ultra pure ceramic sensor provides excellent zero stability with a long life expectancy of several
million pressure cycles, including atmospheric bursts. A robust mechanical design and digital electronics improve EMC compatibility, long term stability and
temperature compensation. The CDG025-series sets new standards for fast stability after power on and fast recovery from atmospheric pressure exposure.

Advantages
e Full scale ranges from 1 Torr to 1000 Torr e Temperature compensated e Excellent long term signal stability
e Fast stability after power on e Sensor protected from contamination
e Fast recovery from atmospheric pressure e One push button zero function
e Corrosion resistant ceramic sensor e Wide range power supply
CDG025-T01 1 Torr 1/2" Tube End NO 1/2" Tube End 0.22(3.6) 310
CDG025-T01-CF 1 Torr 133" CF NO NW - 16 0.22(3.6) 330
CDG025-T01-NW1 1 Torr NW-16 NO 1.33 CF 0.22(3.6) 350
CDG025-T01-VCR 1 Torr 12" FVCR NO 1/2" FVCR® 0.22(3.6) 370
CDG025-T02 2 Torr 1/2” Tube End NO 217 ol
CDG025-T02-CF 2 Torr 1.33" CF NO (55) o|@
CDGO025-T02-NW1 2 Torr NW-16 NO
CDG025-T02-VCR 2 Torr 1/2" FVCR NO
CDGO025-T11 10 Torr 1/2" Tube End NO
CDG025-T11-CF 10 Torr 1.33" CF NO Omn 0 ﬁ
CDGO025-T11-NW1 10 Torr NW-16 NO s ul
CDG025-T11-VCR 10 Torr 1/2" FVCR NO ~N|E
CDG025-T12 20 Torr 1/2" Tube End NO
CDG025-T12-CF 20 Torr 1.33" CF NO
CDGO025-T12-NW1 20 Torr NW-16 NO
CDG025-T12-VCR 20 Torr 1/2" FVCR NO
CDG025-T21 100 Torr 1/2" Tube End NO LJ
CDG025-T21-CF 100 Torr 1.33" CF NO
CDGO025-T21-NW1 100 Torr NW-16 NO
CDG025-T21-VCR 100 Torr 1/2" FVCR NO | | [/\-/j ‘/\| [/\J‘/j
CDG025-T31 1,000 Torr 1/2" Tube End NO
CDG025-T31-CF 1,000 Torr 1.33" CF NO
CDG025-T31-NW1 1,000 Torr NW-16 NO olg
CDG025-T31-VCR 1,000 Torr 1/2" FVCR NO =2
[ | ==
¥>" Tube End NW - 16 133 CF
%" FVCR
Accuracy " % of reading 0.2 0.2 0.2 0.2
Temperature effect
on zero % FS./°C 0.005 0.005 0.005 0.015
on span % of reading/°C 0.01 0.01 0.01 0.01
Resolution % F.S. 0.003 0.003 0.003 0.003
Pressure, max. kPa (absolute) 400 260 260 260
Response Time 2 ms 30 30 30 30
Lowest reading % FS. 0.01
Lowest suggested reading % ES. 0.05
Lowest suggested control pressure % F.S. 0.05
Temperature
Operation (ambient) °C +5 to +50
Bakeout at flange 3) °C <110
Storage °C -40 to +65
Supply voltage VDC 14 to +30
Power consumption W <1
Output signal (analog) VDC 0to +10
Degree of protection IP 30

Standards

EN 61000-6-2, EN 6100-6-3, EN 61010, UL 61010-1, CSA 22.2 No. 61010-1, RoHS

Electrical connection

D-sub, 15 pin, male

Materials exposed to vacuum

Aluminum oxide ceramic (A203), Vacon 704, stainless steel (AISI 316L ),

AgCuTi hard solder, sealing glass

) Non-linearity, hysteresis, repeatability at 25°C ambient operating temperature without temperature effects after 2 hours operation.

2 Incease 10 to 90% F.S. 3)
4 28% Ni, 23% Co, 49% Fe 5

Non operation
18% Cr, 10% Ni, 3% Mo, 69% Fe

Ultra-High Vacuum Components Since 1962 ¢ 800-824-4166 ® www.n-c.com
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SECTION 4.7

Capacitance Diaphragm Gauges

The CDGO045-series manometers are your best choice for high accurate total pressure measurement and control.

Advantages

® |ower cost of ownership, 50% faster warm up, energy efficient low power consumption
e FEasy integration, wide variety of full scales, flanges and interfaces, standard with two set points

e Diagnostic port for quick service and maintenance
e Compliance & standards: CE, EN, UL, SEMI, RoHS

e Easy one push button or remote signal zero command, zero offset adjustable
e Two year warranty, longer life time with advanced heating concept and gauge protection
¢ No long term recalibration due to excellent signal stability and repeatability, even in harsh plasma applications

CDG045-M11 100 mTorr 1/2" Tube End 45°C 1/2" Tube End 0.26 (4.2) 837

CDG045-M11-CF 100 mTorr 1.33” CF 45°C NW - 16 0.26 (4.2) 852

CDGO045-M11-NW1 100 mTorr NW-16 45°C 1.33 CF 0.26 (4.2) 875

CDG045-M11-VCR 100 mTorr 1/2" FVCR 45°C 1/2" FVCR® 0.26 (4.2) 897

CDG045-T01 1 Torr 1/2" Tube End 45°C

CDG045-T01-CF 1 Torr 1.33” CF 45°C

CDGO045-T01-NW1 1 Torr NW-16 45°C

CDG045-T01-VCR 1 Torr 1/2" FVCR 45°C e 323

CDG045-T02 2 Torr 1/2" Tube End 45°C sle 82)

CDG045-T02-CF 2 Torr 133" CF 45°C | E——

CDGO045-T02-NW1 2 Torr NW-16 45°C "N"@

CDG045-T02-VCR 2 Torr 1/2" FVCR 45°C wy

CDGO045-T11 10 Torr 1/2" Tube End 45°C

CDG045-T11-CF 10 Torr 1.33” CF 45°C

CDGO045-T11-NW1 10 Torr NW-16 45°C w|T

CDGO045-T11-VCR 10 Torr 1/2" FVCR 45°C ¢ g

CDGO045-T12 20 Torr 1/2" Tube End 45°C Ny §

CDG045-T12-CF 20 Torr 1.33” CF 45°C e

CDGO045-T12-NW1 20 Torr NW-16 45°C

CDG045-T12-VCR 20 Torr 1/2" FVCR 45°C

CDG045-T21 100 Torr 1/2" Tube End 45°C

CDG045-T21-CF 100 Torr 1.33” CF 45°C

CDGO045-T21-NW1 100 Torr NW-16 45°C 3@ —

CDG045-T21-VCR 100 Torr 1/2" FVCR 45°C o LL | [ ] | |7_—|7J
CDG045-T31 1,000 Torr 1/2" Tube End 45°C ' Tube End W16 L33cF T
CDG045-T31-CF 1,000 Torr 1.33” CF 45°C

CDGO045-T31-NW1 1,000 Torr NW-16 45°C V2" FVCR
CDG045-T31-VCR 1,000 Torr 1/2" FVCR 45°C

e e TORR 1000 100 20/10 21 0.1

Accuracy " % of reading 0.15
Temperature effect

on zero % F.S. / °C 0.0025 [ 0.005
on span % of reading / °C 0.01

Pressure, max. kPa (absolute) 400 260 \ 130
Resolution % F.S. 0.003

Lowest reading % ES. 0.01

Lowest suggested reading % FE.S. 0.05

Lowest suggested control pressure % F.S. 0.05
Temperature

Operation (ambient) °C +10 to +40

Bakeout at flange °C <110

Storage °C -40 to +65

Supply voltage +14 to +30 VDC or = 15V (+5%)

Power consumption

During Heat up W <12

At operating temperature W <8

Output signal (analog) VDC 0to +10

Response time 2 ms 30 | 130
Degree of protection IP 40

Standards EN 61000-6-2/6-3, EN 61010, UL 61010-1, CSA 22.2 No. 61010-1, SEMI S-2
Electrical connection D-sub, 15 pin, male

Set point two set points (SPT, SP2)

Relay Contact VDC / ADC <30/<0.5

Hysteresis % FS 1

Diagnostic port

Protocol RS232-C

Reed Pressure, status, ID,

Set set points, filter, zero adjust, factory reset, DC offset

Materials exposed to vacuum Aluminum oxide cera'r\lr}lcck(e,lAIZS%?;)lins;aéTelgzs steel (AISI 316L 3),

) Non-linearity, hysteresis, repeatability at 25°C ambient operating temperature without temperature effects after 2 hours operation.
3 18% Cr, 10% Ni, 3% Mo, 69% Fe

2 Incease 10 to 90% F.S.

Nor-Cal Products

(=
|||§||C Ultra-High Vacuum Components Since 1962 ¢ 800-824-4166 ¢ www.n-c.com
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Capacitance Diaphragm Gauges

CDG100-series gauges are temperature controlled at 100°C for superior performance in demanding semiconductor and plasma processes.

Advantages

e Lower cost of ownership, 50% faster warm up, energy efficient low power consumption e Diagnostic port for quick service and maintenance
e Easy integration, wide variety of full scales, flanges and interfaces, standard with two set points e Compliance & standards: CE, EN, UL, SEMI, RoHS
e Easy one push button or remote signal zero command, zero offset adjustable

e Two year warranty, longer life time with advanced heating concept and gauge protection

¢ No long term recalibration due to excellent signal stability and repeatability, even in harsh plasma applications

CDG100-M11 100 mTorr 1/2" Tube End 100°C 1/2" Tube End 0.26 (4.2) 837
CDG100-M11-CF 100 mTorr 1.33" CF 100°C NW - 16 0.26 (4.2) 852
CDG100-M11-NW1 100 mTorr NW-16 100°C 1.33 CF 0.26 (4.2) 875
CDG100-M11-VCR 100 mTorr 1/2" FVCR 100°C 1/2" FVCR® 0.26 (4.2) 897
CDG100-TO01 1 Torr 1/2" Tube End 100°C
CDG100-T01-CF 1 Torr 1.33" CF 100°C nls 303
CDG100-TO1-NW1 1 Torr NW-16 100°C Slo (éz)
CDG100-T01-VCR 1 Torr 1/2" FVCR 100°C Mr——m
CDG100-T02 2 Torr 1/2" Tube End ~ 100°C [ Jp——
CDG100-T02-CF 2 Torr 1.33" CF 100°C |||§||@
CDG100-T02-NW1 2 Torr NW-16 100°C Intellisys
CDG100-T02-VCR 2 Torr 1/2" FVCR 100°C
CDG100-T11 10 Torr 1/2" Tube End 100°C
CDG100-T11-CF 10 Torr 1.33" CF 100°C S
CDG100-T11-NW1 10 Torr NW-16 100°C 2 8
CDG100-T11-VCR 10 Torr 1/2" FVCR 100°C < E -
CDG100-T12 20 Torr 1/2" Tube End 100°C n S
CDG100-T12-CF 20 Torr 1.33" CF 100°C -
CDG100-T12-NW1 20 Torr NW-16 100°C
CDG100-T12-VCR 20 Torr 1/2" FVCR 100°C
CDG100-T21 100 Torr 1/2" Tube End 100°C
CDG100-T21-CF 100 Torr 1.33" CF 100°C <la
CDG100-T21-NW1 100 Torr NW-16 100°C o 5 ] |——| |——|
CDG100-T21-VCR 100 Torr 1/2" FVCR 100°C LL | | —
CDG100-T31 1,000 Torr 1/2" Tube End 100°C e o
CDG100-T31-CF 1,000 Torr 133" CF 100°C V2" Tube End w16 133 CF
CDG100-T31-NW1 1,000 Torr NW-16 100°C %" FVCR
CDG100-T31-VCR 1,000 Torr 1/2" FVCR 100°C
MEASUREMENT RANGE
F.S. (FULL SCALE) TORR 1000 100 20/10 2/1 0.1
Accuracy ) % of reading 0.2 0.4
o bera e etfect % FS./°C 0.00025 [ 0.005
on span % of reading / °C 0.02
Pressure, max. kPa (absolute) 400 260 ‘ 130
Resolution % F.S. 0.003
Lowest reading % FS. 0.01
Lowest suggested reading % FS. 0.05
Lowest suggested control pressure % FS. 0.05
Temperature
Operation (ambient) °C +10 to +50
Bakeout at flange °C <110
Storage °C -40 to +65
Supply voltage +14 to +30 VDC or = 15 V (+5%)
Power consumption
During Heat up W <15
At operating temperature W <10
QOutput signal (analog) VDC 0to +10
Response time 2) ms 30 130
Degree of protection IP 40
Standards EN 61000-6-2/6-3, EN 61010, UL 61010-1, CSA 22.2 No. 61010-1, SEMI S-2
Electrical connection D-sub, 15 pin, male
Set point two set points (SPT, SP2)
Relay Contact VDC / ADC <30/<0.5
Hysteresis % ES 1
Diagnostic port
Protocol RS232-C
Read Pressure, status, ID,
Set set points, filter, zero adjust, factory reset, DC offset
Materials exposed to vacuum Aluminum oxide ceram;gk(eAI’ZSOSa)l,isgalqnlgessss steel (AISI 316L 3),

) Non-linearity, hysteresis, repeatability at 25°C ambient operating temperature without temperature effects after 2 hours operation.
2 Incease 10 to 90% F.S. 3 18% Cr, 10% Ni, 3% Mo, 69% Fe

Nor-Cal Products
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SECTION 4.7
Capacitance Diaphragm Gauges

CDG160-series gauges are temperature controlled at 160°C for superior signal stability and repeatability.

Advantages

e Lower cost of ownership, 50% faster warm up, energy efficient low power consumption

Easy integration, wide variety of full scales, flanges and interfaces, standard with two set point
Easy one push button or remote signal zero command, zero offset adjustable

e Diagnostic port for quick service and maintenance
e Compliance & standards: CE, EN, UL, SEMI, RoHS s

Two year warranty, longer life time with advanced heating concept and gauge protection
No long term recalibration due to excellent signal stability and repeatability, even in harsh plasma applications

CDG160-T01 1 Torr 1/2" Tube End 160°C 1/2" Tube End 0.26 (4.2) 837
CDG160-T01-CF 1 Torr 1.33" CF 160°C NW - 16 0.26 (4.2) 852
CDG160-T01-NW1 1 Torr NW-16 160°C 1.33 CF 0.26 (4.2) 875
CDG160-T01-VCR 1 Torr 1/2" FVCR 160°C 1/2" FVCR® 0.26 (4.2) 897
CDG160-T02 2 Torr 1/2" Tube End 160°C wlg 323
CDG160-T02-CF 2 Torr 1.33" CF 160°C o|l@ (82)
CDG160-T02-NW1 2 Torr NW-16 160°C T ﬁlll T T
CDG160-T02-VCR 2 Torr 1/2" FVCR 160°C i =
CDG160-T11 10 Torr 1/2" Tube End 160°C !"t§||@
CDG160-T11-CF 10 Torr 1337ICF 160°C Q s
CDG160-T11-NW1 10 Torr NW-16 160°C
CDG160-T11-VCR 10 Torr 1/2" FVCR 160°C S
CDG160-T12 20 Torr 1/2" Tube End 160°C " =]
CDG160-T12-CF 20 Torr 1.33" CF 160°C IS Y=
CDG160-T12-NW1 20 Torr NW-16 160°C e
CDG160-T12-VCR 20 Torr 1/2" FVCR 160°C =
CDG160-T21 100 Torr 1/2" Tube End 160°C
CDG160-T21-CF 100 Torr 1.33" CF 160°C
CDG160-T21-NW1 100 Torr NW-16 160°C
CDG160-T21-VCR 100 Torr 1/2" FVCR 160°C <&
CDG160-T31 1,000 Torr 1/2" Tube End 160°C M= .
CDG160-T31-CF 1,000 Torr 1.33" CF 160°C - LL ‘ ‘ —
CDG160-T31-NW1 1,000 Torr NW-16 160°C 1" Tube End NW - 16 133CF
CDG160-T31-VCR 1,000 Torr 1/2" FVCR 160°C
%" FVCR

Accuracy " % of reading 0.4

Temperature effect

on zero % FS./°C 0.005

on span % of reading/°C 0.02

Pressure, max. kPa (absolute) 400 260
Resolution % ES. 0.003

Lowest reading % F.S. 0.01

Lowest suggested reading % ES. 0.05

Lowest suggested control pressure % FS. 0.05

Temperature

Operation (ambient) °C +10 to +50

Bakeout at flange °C <110

Storage °C -40 to +65

Supply voltage +14to +30 VDC or = 15 V (£5%)
Power consumption during heat up W <18

Power consumption at opperating

temperatures W <18

Output signal (analog) VDC 0to+10

Response time 2) ms 30

Degree of protection IP 40

Standards EN 61000-6-2/6-3, EN 61010, UL 61010-1, CSA 22.2 No. 61010-1, SEMI S-2
Electrical connection D-sub, 15 pin, male

Set point two set points (SPT, SP2)

Relay Contact VDC /ADC <30/<0.5

Hysteresis % FS 1

Diagnostic port

Protocol RS232-C

Reed Pressure, status, ID,

Set set points, filter, zero adjust, factory reset, DC offset
Materials exposed to vacuum Aluminum oxide ceraNniwéﬁe(lAggjﬁh(s]tilglsesss steel (AISI 316L 3),

1) Non-linearity, hysteresis, repeatability at 25°C ambient operating temperature without temperature effects after 2 hours operation.

2 Incease 10 to 90% F.S. 3 18% Cr, 10% Ni, 3% Mo, 69% Fe

Nor-Cal Products
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SECTION 4.8

Power Supply
APC-PSM-DB15

For use with all buried box DC powered
APCs as well as 1Q-series valves. 24 VDC,
2.5A power supply (100-240 VAC input).
Includes CRD-PWR-US1 power cord and
6' (2m) DC supply cable with DB15 D-sub
connector.

APC&I1Q Valve
Power Supply

Diagram 1 Diagram 2
I I e
[ ] ([ ]
Diagram 3 Diagram 4

-

ACPower Cord Plug
Configurations

Oldham
Coupling Hubs

26

Accessoriesand Spare Parts

To make the completion of an Intellisys downstream pressure control system easy, Nor-Cal Products offers a comprehensive selection of
cables and related accessories. These include signal and communications cables, power cords, power supplies as well as spare parts.

Cable Nomenclature Clarification

Most cable and cord part numbers listed below end with the number 10 as a suffix, which represents the cable length, measured in
feet. Thus, Nor-Cal's standard cable length is 10’ (3m). However, any length between 1" (0.3m) and 30" (9.1m) can be supplied as a
special request. Please contact Nor-Cal Products for price and availability information.

Cables and Power Cords

3 i g Cable needed to connect any Intellisys throttle valve to any buried box
TBV-CRD-10 Controller-to-Valve controller. This cable is NOT needed for IQ-series valves.
CDG-CRD-10 Controller-to-Gauge A/C powered APC-to-Gauge cable, where the gauge has screw terminals
CDG-CRD-DB9-10 Controller-to-Gauge A/C powered APC-to-Gauge cable, where the gauge has a

9-pin D-sub connector
’ o L A/C powered APC-to-Gauge cable, where the gauge has a 15-pin D-sub
ElRIEHEHEHDIEI=E 1Q Controller-to-Gauge connector. This is the correct cable to use for all Nor-Cal gauges.
0. ~ DC powered (including all IQ models) APC-to-Gauge cable,
CDG-1Q-CRD-10 IQ Controller-to-Gauge where the gauge has screw terminals
CDG1Q-CRD-DB9-10  1Q Controller-to-Gauge 1, B%41eclucing al 10 models) APC-to-Gauge cable, where the gauge
0. | : DC powered (including all IQ models) APC-to-Gauge cable, where the gauge has
CDG-1Q-CRD-DB15-10  IQ Controller-to-Gauge a 15-pin D-sub connector. This is the correct cable to use for all Nor-Cal gauges.
A 1" (0.3m) long Y-cable to be used if two gauges are interfaced with a DC
CDG-1Q-CRD-Y 1Q Controller-to-Gauge  powered APC (including IQ). Use of this Y-cable also requires two extension
cables. Use either CDG-CRD-10, CDG-CRD-DB9-10 or CDG-CRD-DB15-10.
APC-CRD-RS232-10 Serial Communication  Use to connect any AC powered APC to a standard PC or laptop DB-9 serial port.

1Q-CRD-RS232-10 Serial Communication Same as above, but for use with DC powered APC models, including 1Q.

RD-PWR-US1 AC Power Cord 7' (2m), 10A-125V rating. US standard power plug. See diagram 1.

CRD-PWR-US2 AC Power Cord 7' (2m), 10A-250V rating. US high voltage power plug. See diagram 2.
| 5 7' (2m), 10A-250V rating. United Kingdom grounded power plug.

CRD-PWR-UK AC Power Cord See diagram 3.

CRD-PWR-EU AC Fowar Cord é;a(;gtzh 140A—250V rating. Continental Europe grounded power plug.

APC Spare Parts

APC controllers do not contain any user serviceable parts except for replacement battery packs.
All other service work needs to be performed by authorized Nor-Cal personnel. Please contact us for details.

APC-BAT-1518 Replacement battery pack 15-cell, 18-volt replacement battery pack
IQP-BAT-1518 IQ+ Replacement battery pack  15-cell, 18-volt replacement battery pack

TBV Spare Parts

54-310-004 Oldham Coupling Disk Acetal. For all valves up to and including 4" (ISO-100)
54-330-006 Oldham Coupling Disk Acetal. For 6 inch (ISO-160) valve and some UVD assemblies.
54-330-016 Oldham Coupling Disk Acetal. For 8 inch (ISO-200) valve and some UVD assemblies
54-330-017 Oldham Coupling Disk PEEK. For all valves up to and including 4" (ISO-100)

Call for details Oldham Coupling Disk PEEK. For 6 inch (ISO-160) valve and some UVD assemblies.
Call for details Oldham Coupling Disk PEEK. For 8 inch (ISO-200) valve and some UVD assemblies
TBV-400-90 Viton O-ring kit. Set of four. For all TBV sizes up to and including 4" (ISO-100)
TBV-600-90 Viton O-ring kit. Set of four. For 6 inch (ISO-160) TBV

TBV-800-90 Viton O-ring kit. Set of four. For 8 inch (ISO-200) TBV and 10" (ISO-250) TBV

TPV and TSS Spare Parts

Please contact Nor-Cal Products technical support department for details.

CDG Spare Parts

CDG gauges do not contain any user serviceable parts. All service work needs to be
performed by authorized Nor-Cal personnel. Please contact us for details.
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