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MKS INSTRUMENTS, INC.

WARRANTY

MKS Instruments, Inc. (MKS) warrants that
all equipment manufactured by MKS shall be
free from defects in materials and workman-
ship for a period of one year from date of
shipment. For the period commencing with
the date of shipment of the equipment and
ending one year later, MKS will, at its option.
either repair or replace any part which is
defective in materials or workmanship with-
out charge to the purchaser. The foregoing
shall constitute the sole remedy of the pur-
chaser forany breach by MKS of thiswarranty.
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The purchaser, before returning any equip-
ment covered by this warranty. which is as-
serted to be defective by the purchaser. shall
make specific written arrangements with
respect to the responsibility for shipping the
equipment and handling and other incidental
charges, with the MKS sales representative or
distributor from which the equipment was
purchased. or in the case of adirect purchase.
from MKS home office in Burlington. Massa-
chusetts, USA.
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= The warranty does not apply 10 any equip-
- . .
<24 ment which has not been used in accordance
—=>4 with the specifications recommended by
<2i MKS for the proper and normal use of the

equipment. MKS shall not be liable under anv
circumstances for consequential orincidental
damages in connection with, or arising out of
the sale. performance or use of. the equip-
ment covered by this warrantv,

THIS WARRANTY IS IN LIEL OF ALL
OTHER WARRANTIES BY MKS, EXPRESSED
OR IMPLIED. INCLUDING WARRANTIES OF
MERCHANTABILITY. WARRANTIES OF
FITNESS FOR A PARTICULAR PLRPOSE
AND WARRANTIES AGAINST INFRINGE-
MENT OF ANY PATENT.
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SECTION 1

GENERAL DESCRIPTION

GENERAL ,

The Type 222A Pressure Transducer is composed of a sensor and P.C.
mounted electronics. The sensor is made up of 3 parts: (1) a taut metal
diaphragm welded to support rings, (2) a single ceramic-based electrode,
and (3) a reference side cover through which feedthrough terminals make
.connections to the electrode within the reference cavity. The P.C. mounted
electronic circuitry contains those components necessary to convertachange
in capacitance (caused by diaphragm deflection) to a linear +10 VDC signal.

Both absolute and differential sensors are available. In the case of the absolute
transducer, the reference or Py side is pumped to <107 Torr, sealed and
gettered. In the case of the differential sensor, the reference cavity is fitted
with a pressure port similar to the Px port.

The electronic circuitry is mounted on the reference side of the sensor and two
connections are made to the sensor terminals (capacitance bridge circuit).
A drawn aluminum can forms the protective cover for the transducer and
a P.C. mounted terminal block allows for £15 VDC power input and =10
VDC output.
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SECTION 2

INSTALLATION & OPERATION

INSTALLATION & OPERATION

Although the 222A may be mounted in any attitude, it is recommended that
it be placed in a system with the Px port facing down, as this allows con-
tamination to fall away from the pressure sensing diaphragm. Any standard
vacuum fitting may be used (Cajon VCR, Ultra Torr, K-F flange, etc.) and
the sensor ports are more than adequate for carrying the weight of the

transducer.
[
. L] e
/ZOD'l - 15VOC
INLET 3014 sutbur — o
TUBE T:: 1 E%:;:,.__
Itr0 !
@t ' @
5 4
0—-25/]6—-
L APPROX. .
- %
ABSOLUTE

w5 % G locs 2 7B
APPRQX.
_——{ Tivee e
<
QuTRUT 3
3 s COUNMCME g #5 i
' 4 CASE = [T 4 TG HCOLES
+
] \
|
!

DIFFERENTIAL

2-1



Electrical connections are made to the terminal in accordance with the
following table.

Terminal No. Description PDR, PDR-C-1 & PAR
1 +15 VoIt Power Input Green
2 —15 Volt Power Input White
3 DC OQutput Signal Red
% gocw?airggﬁlpglitggtfm Black (2 wires)
5 Case (Chassis) Ground Black (large)

The external power supply must be capable of supplying £15 volts, =2%, at
30 MA minimum. Noise and ripple should be less than 20 MV P-P. Any
readout device may be used that has input capabilities of 10 VDC and
impedance greater than 10K ohms.

NOTE: The ground of any external power supply or readout should
be the same as the sensor ground (chassis ground) to avoid any
possible ground loops which can affect the performance and stability
of the system.

For initial operation, the absolute gauge zero should be adjusted by pumping
to a pressure below the gauge resolution and adjusting the zero poten-
tiometer at the gauge (or at the front panel if an MKS supplied PDR or
PDR-C is used) until the output is zero volts. The same procedure is used
to adjust the zero at any time thereafter. Differential units must be cross
ported to assure zero differential pressure and then zeroed.

Absolute gauges with full scale values below atmospheric pressure will

produce an over-ranged output on MKS digital display units (typically >13
VDC) unless they are connected to a vacuum system and pumped down.
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SECTION 3

CIRCUIT DESCRIPTION
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Type 222A Block Diagram

TRANSDUCER — See Drawing C 105125

In the single-sided sensor, the dual electrode is excited by the secondary of
the transformer. With zero differential pressure across the diaphragm, the
signal at the center tap is at AC ground. As deflection takes place, the center
tap potential goes positive as the capacity of the center electrode increases
more than that of the outside electrode. This output is pracessed and
amplified by the AC amplifier U2.

EXCITATION OSCILLATOR (50KHz)

This sine wave oscillator is of the Colpitts type. The tank circuit is formed by
T1 and C4, C5 with Q1 as the active amplifier. Positive feedback is introduced
through the distortion control (R5) to the emitter Q1 while amplitude control
is provided by the voltage regulator U1. The oscillator excites the remaining
portion of the primary of T1 thereby providing excitation to the transducer
and drive, through C13, to the demodulator.
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SIGNAL AMPLIFIER

Any pressure unbalance in the sensor will cause a current to flow in the
center tap of the bridge excitation transformer T1. This current is converted
into a proportional AC voltage by the charge amplifier U2. Zero adjustment
is also provided by injecting the zero correction signal from the zera control
(R7) through CS5 into the input of U2.

DEMODULATOR _

The FET switch Q2 is driven from the oscillator output through the RC
network C13, R14. This switch is turned on by the negative excursions of the
oscillator. This causes one half cycle of the pressure signal to be grounded by
Q2, effectively %2 wave rectifying the AC signal.

OUTPUT DC AMPLIFIER .

The final low impedance DC output is derived from U2 which operates as a
low-pass filter to smooth the ripple from the demodulator. The gain of this
stage is set in final calibration by selection of R18 while a smailer adjustment
is provided by R12.

OVER-RANGE CONTROL

Should a transducer be exposed to a large over-pressure, such as a 10 MM
exposed to atmosphere, the diaphragm will completely short out the
secondary of T1 causing the oscillator to stop. With no oscillator, the output
of the gauge will drop from the initial high over-ranged reading to zero which
is an incorrect reading. To prevent the output from falling to zero, the over-
range contraol circuit is activated.

Under normal operating conditions, the oscillator drive to the demodulator
creates a positive bias on the gate of that unit (Q2). This bias is applied to the
gate of Q3 through R17 and holds Q3 OFF. Should the oscillator stop, the
positive bias goes to zero and Q3 turns ON grounding the balance pin on the
DC Amplifier (U3) which forces the output high enough to over-range the
gauge.
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- CB4T71

221
cBa472 '
221A
PDOR CB473 :
& 222
PDR-C-1
CB474
220 AC
CB475
220 DC
8221
& 221
cB476 _—
— cB222 s
8477
B 220 AC
cBa78
220 DC

#200" Series Cable Connections
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SECTION 4

REPAIRS
Should any difficulties be encountered in the use of your instrument, it is

recommended that you contact any authorized MKS sales office or home
office for repair instructions.

If it is necessary to return the instrument to MKS for repair, it'is desirable to
have an ERANo.___ (Equipment Return Authorization Number) issued
by MKS for identification purposes.



