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SECTION 1
GENERAL | NFCRVATI ON

1.1  DESCRI PTI ON

The MKS Type 107B Transducer is the result of over twenty five years
experience with capacitance manoneters and the additi on of a new sensor design



(Patent Pending). This design marks the first time that six decades of
pressure measurenent are avail abl e using a single capacitance nanoneter. Wen
coupled with MKS Type 116 or 146 Power Supply/ Readouts, the 107B can repl ace
two or nore pressure instrunents in applications such as data | ogging or
process control, where environnmental and process conditions are particularly
demanding. Only Inconel is exposed to the process, which permts use of
corrosive or dirty gases, and elimnates contam nation of the process with
gauge nmateri al s.

Measurenents are i ndependent of gas conposition; the 107B neasures true
total pressure, regardl ess of gas species or mxtures.

The Type 107B is the first MKS transducer to be digitally linearized.
Li neari zation constants are stored i nside EEPROM nenory | ocated in each
transducer, and thus a 107B is usable with any 116 or 146 readout.

In normal operation, the 107B Transducer heater circuit warnms the sensor to
45°C for good stability and to reduce process condensati on

1-1
SPECI FI CATI ONS

ELECTRI CAL
Power Requi renents

Crcuit: =15 VDC 5% @30 mA

Heat er : +15 VDC +5% @ 300 nmA OR

24 VAC 5% @325 mA

Range: 1 nmforr - 1000 Torr
Accuracy: see Table 1-1*
Medi a Conpatibility: any gas conpatible with I ncone
Maxi mum pressure: 1800 Torr
Warnup tinme: 4 hours

Mechani cal : see Figure 1-1

Cable length: 10 feet standard.



Envi ronnent al :

Qperating anbi ent Tenperature: 15-40°C

Hum dity: 0-95% non- condensi ng.

* Accuracy is the system accuracy when used with either
a 116 or 146 Power Supply/ Readout.
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TABLE 1-1
Pressure Specification
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2.1

2.2

Figure 1-1
Mechani cal CQutline 107B
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| NSTALLATI ON

UNPACKI NG AND | NSPECTI ON

Reasonabl e care has been taken to pack the Type 107B in a manner that it
reach you in perfect operating condition. However, upon receiving these units
you shoul d check for defects, cracks, broken connectors, etc. to be certain
t hat damage has not occurred during shipnent. |[If you find any damage, notify
your carrier and MKS i mmedi ately. |f return of the instrument is necessary, an
Equi prent Return Authorization (ERA) nunber is required fromMKS Cust oner
Service to accept, expedite, repair, and return

TYPE 107B TRANSDUCER | NSTALLATI ON

The Type 107B cones with fitting options identical to all other 100
Series Transducers (Cajon 8 VCR Cajon 8VCO KF16, and
1/2" diameter tublation.) The sensor port will easily carry the wei ght of

the transducer. It is always suggested that chanber pressure nmeasurenent ports
be | ocated such that the capacitance nmanoneter is vertical with its port facing
downward. In this way process products which may appear in the sensor wll

fall out into the chanber where they can be punped, preserving the integrity of
the pressure neasurenent. The pressure transducer shoul d be nounted such that
it is firmy supported and isolated fromany vibration

Note that tenperature controlled transducers, such as the 107B, need a
m ni rum of four hours to achieve best thermal stability. After warnup, al
newy installed sensors should be zeroed. For a 107B, this neans punping the
unit to below 5x10°° Torr and Renote Zeroing the 116 or 146 display. Refer to
the instruction nmanual of either unit for the appropriate procedure to follow
when renote zeroing

The 107B/readout conbi nati on comes with MKS cabl e #CB107-1 or #CB107-2 which
i s used between the transducer and readout.

The -1 cable is the standard 10 foot version. The -2 version

is a special cable of longer Iength. The connectors are nale and fenal e
type "D' and cone conplete with captive nmounting hardware (Reference Figure 2-
1). Wth power off, insert connectors into their respective 107B or readout
sockets and tighten the connector screws, two on either end of the cable.

NOTE



2.3

DUE TO THE FAI LURE OF MANY USERS TO FOLLOW THE
PROPER Tl GHTENI NG PROCEDURES FOR SI NGLE OR DOUBLE
METAL FERRULE COMPRESSI ON TYPE VACUUM FI TTI NGS
AND THE RESULTI NG DAMAGE CAUSED TO THE PRESSURE
SENSCOR, MKS DCES NOT' WARRANTY THI S PRODUCT WHEN
SUCH FI TTI NGS ARE USED.

CABLI NG AND | NTERCONNECTI ONS

GROUNDI NG

Power, Analog, and Digital commons are all tied together in the power
supply; and transducer Signal comon and Power conmon are tied together in the
transducer. Even though these commons are connected together internally, it is
i nportant that each ground be used only for its stated purpose; otherw se
ground noi se and | oops can cause significant errors. These conmons are
connected to chassis by a 10K ohm 1/4 Wresistor, shunted by several 50 volt
capacitors totalling nore than 2uF. Maxi num potential difference nust be
limted to avoid introduci ng noi se.

CABLI NG

Since each 107B transducer comes with its own linearity correction data
stored in EEPROM nenory on board, a 107B may be used with any 116 or 146
readout. The cable supplied with the 107B is a CB107-1 or CB107-2 which
requires that two screws be tightened on each end. Table 2-1 shows the
transducer cabl e connecti ons.
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3.1

3.2

Figure 2-1

* Heater Power: AC or DC not polarity sensitive.

TABLE 2-1
Transducer Connect or
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OPERATI ON
GENERAL

The Type 107B Transducer consists of a newtechnol ogy capacitance nanoneter
(Patent Pending) enclosed by a heated chanmber with two printed circuit (PC
boards whi ch provide signal conditioning, heating control and nenory for
cal i brati on constants.

THEORY OF OPERATI ON
SENSCR

The new sensor technol ogy enpl oyed by the Type 107B nai ntai ns rugged
construction of previous MKS pressure transducers with their Inconel stretched
di aphragm and encl osure. A new el ectrode arrangenent allows the transducer to
devel op useful output over a six decade pressure range. M nimumresol vabl e
readings are 1 milliTorr and the 107B's full scale is 1000 Torr

The vari abl e capacitance sensor has rigidly attached el ectrodes | ocated in
an evacuat ed chanber behind the netal diaphragm This reference chanber is
permanent |y evacuated, sealed and gettered thus maki ng the pressure nmeasurenent
totally independent of the gas type or conposition



The sensor and signal conditioning PC board are housed in a

tenperature-controll ed thermal chanber which is heated to 45°C. This allows the
107B to operate in many systens w thout effects due to condensation. Also it

i nproves the effective sensor and el ectronics tenperature coefficients by at

| east 30:1.

ELECTRONI CS

The el ectroni cs package consists of three distinct circuits. These are (1)
the signal conditioner, (2) the heater control and (3) the calibration constant
menory circuit.

Signal conditioning is shown in the block diagram (Fig. 3-1).
A precision constant frequency oscillator is used to excite a
di ode bridge arrangenent. Through the bridge the excitation reaches two

capaci tances, one of which is a highly stable fixed capacitor and the other is the
sensor. Wth the transducer held to zero pressure (high vacuum the two
capaci tances will be equal and the bridge arrangenent will have zero output. (For
calibration purposes, at zero the 107B really devel ops between -50 millivolts and
-125 mllivolts output.) As the pressure increases, the sensor capacitance wll
increase and the bridge circuit will be unbal anced causi ng a DC vol tage across the
bridge. This signal is then filtered and anplified by subsequent stages such that
at full scale pressure of 1000 Torr the output will be between 9.5 volts and 10.0
vol ts.
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Figure 3-1
107B Bl ock Di agram

3-2

Setting the output for a specific value is not needed since the transducer's
conpl ete out put curve is described by the data stored i n EEPROM on board the
transducer. The circuitry needed to performthis task consists of a 5 volt
regul ator to drop the supply +15 VDC |line down to | ogic power |evels, the
serial EEPROM nenory I C, and Schmtt trigger inverters for extra noise
immunity. During calibration or power-on of a Type 116 or 146, clocking is
provi ded by the interfaci ng power supply/readout while data is either sent or
received by the EEPROM Up to 60 pressure/voltage pairs are stored in the
menory and these are used by the readouts to construct |inearization |ook-up
tabl es used in finding any given pressure.

The third circuit section is the heater control circuit, |ocated on
the PC board which is outside of the heated shell. This circuit is a
bal anced-resi stor-bridge arrangenent which provides analog PID control which is
optimzed for this particular application. Two therm stors sense the heater
tenperature and the anbi ent as seen by the inner enclosure to provide "l ead"
and "lag" thermal signals to an integrator which controls the duty-cycle
oscillator. This oscillator will run over a |arge frequency range, w th 33Khz
bei ng nom nal, and an enhancenent

node FET provi des the heater sw tching.
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MAI NTENANCE

GENERAL

The MKS Type 107B contai ns no user serviceable parts or adjust-nents.
Should the unit need repair or calibration, it is necessary to contact MS
Custoner Service and obtain an ERA (equi pnent return authorization) nunber
whi ch shoul d be included with the returned equi pnent.

Unl i ke nost capacitance nmanoneters, the 107B does not require or allow user
adjustnent of its zero pressure output voltage, because this value is stored in
EEPROM nenory within the 107B. Acceptable changes in the 107B zero pressure
out put voltage are corrected by the Renote Zero function of the Type 116 or 146
readout .

Cont am nati on, di aphragm | eaks, excessive shock etc. can cause zero shifts
whi ch can prevent the Renpbte Zero function fromworking. The Renote Zero
function cannot be field repaired. However, by nonitoring and recording the
107B output voltage at zero pressure (and other pressures if available) as part
of routine maintenance, these problens can be identified or anticipated. The
107B output at zero pressure should nornmally be between -125 mllivolts and -50
mllivolts, although the transducer will operate satisfactorily with shifts of
+50 mlli-volts outside of this range.

It is NOT recommended that the user attenpt to repair the transducer signa
condi tioner el ectronics since replacenent or novenent of many PC board
conponenets may require conplete recalibration of the unit by MS

TROUBLESHOOTI NG
A.  Transducer Contam nation

It is NOT recommended that the user attenpt to clean the sensor
Capaci tance manoneters will often exhibit calibration shifts due to
cl eani ng, which rezeroing will not correct; cleaning can destroy the
sensor. ANY ATTEMPT TO CLEAN A CONTAM NATED SENSOR WLL VO D I TS WARRANTY.
If contami nation is suspected, return the unit to MKS for repair and
recal i bration.

4-1
B. Readout Display is Frozen

It has been noticed on occasion that a mis-read of infornma- tion from
the 107B on-board EEPROM wi | | cause a readout to freeze during its power-on
starting sequence. |f this occurs, power down the display and restart. |If
there is no change then check for tight cable connections at both ends.
Also if other 107B units or display readouts are avail able, then by
substitution the user should be able to determ ne whether the source of the
mal function is the 107B or the readout.
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