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1. INTRODUCTION

1. INTRODUCTION

1.1 PRODUCT OVERVIEW

PPC2 AF is a high precision pressure controller/calibrator intended to apply and measure accurate values
of gas pressure for the calibration and testing of pressure measuring instruments.

PPC2 AF measures and controls pressures in the range of 0 to 1 000 psi (0 to 7 MPa) in both gauge and
absolute mode. Six pressure measuring ranges are available using two high accuracy reference
transducers and an on-board barometer. Internal valving chooses the appropriate transducer for the
desired range and protects the lower pressure transducer when working at high pressures. Pressures are
controlled by a pneumatic module consisting of fast and slow inlet and exhaust solenoid valves and
differential pressure regulators.

PPC2 AF can be controlled locally by the operator using a front panel display, keypad and special function
keys or remotely by a computer using ASCII character command strings over an RS232 interface.

A Self Purging Liquid Trap (SPLT) can be used to protect PPC2 AF from liquid contaminants in the device
or system being tested.

1.2 SUBASSEMBLY DESCRIPTION AND LOCATION

1.2.1 FRONT PANEL ASSEMBLY
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The front panel assembly provides a 2 X 20 vacuum fluorescent display of PPC2 AF
operating status and a membrane keypad for local user control.
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1.2.2

REAR PANEL ASSEMBLY
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The rear panel assembly provides pressure connections, the host communications interface
and the power on/off module, and product and warranty labeling. Pressure fittings are
internally secured to prevent loosening when making and breaking connections.
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1. INTRODUCTION

1.2.3 POWER SUPPLIES

3

Ser3raEIE e nG 0|

- o

T

Micro Card \

Y |

Internal Layout

PPC2 AF has two independent power supplies.
1. +12V DC (x 2 %) @ 3.3 Amps: for internal and external valve execution.

2. +5VDC (x2%) @ 3.0Amps; +15VDC (10%/-3%) @ 2.0 Amps; -15V DC
(x5 %) @ 0.35 Amps: for the supply of the micro board and driver board electronics.

1.2.4 MICRO CARD
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Internal Layout

The micro card supports a Motorola 68302 microcontroller; EPROM, EEPROM, NVRAM and
flash memories; RS-232 communications; the front panel keypad and display control; and a
two channel frequency counter for reading reference pressure transducers. An /O port
controls other boards and devices in PPC2 AF.
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1.2.5 DRIVER BOARD

1
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Driver Board
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Internal Layout

The driver board is controlled by the micro card (see Section 1.2.4). It supports the
12 V drivers for the internal and external solenoid valve actuation and the barometer board
(see Section 1.2.6). It also supplies power to the cooling fan.

1.2.6 BAROMETER BOARD

Barometer Board \ :
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Internal Layout

The barometer board supports a board mounted, barometric range, micromachined silicon
sensor and an ambient temperature sensor. The barometer readings are used for dynamic

atmospheric pressure compensation when measuring gauge pressure with an absolute
reference transducer.
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NOTES
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9. APPENDIX

9. APPENDIX

9.1 DRIVERS

The PPC2 AF drivers option provides eight open collector drivers for operating external valves, solenoids,
indicators, etc. When operating from the setup-driver screen (see Section 3.3.4), pressing enter will allow
the operating mode of the drivers to be set. The two modes of operation are Momentary and Toggle. A momentary
driver will change state while the corresponding driver number on the keyboard is being pressed.
In toggle mode the driver state will toggle each time the corresponding key is pressed.

Each output can sink 500 mA at 12V. However, the total output of all the activated drivers cannot exceed
one Amp. Therefore, if multiple drivers are being activated please refer to the following chart as a guide.

# OF ACTIVE MAX CURRENT
DRIVERS PER OUTPUT

1 500 mA
400 mA
275 mA
200 mA
160 mA
135 mA
120 mA
100 mA

O IN[ojga|bh|lwW N

The male connector (P/N 102478) for the DRIVERS port is supplied with the PPC2 AF accessories.

The following table and figure should be used as reference when building a cable to utilize the drivers port.

EXTERNAL DRIVERS
PIN DESCRIPTION
A D1 Driver #1 (Open Collector)
C D2 | Driver #2 (Open Collector)
E D3 | Driver #3 (Open Collector)
G D4 | Driver #4 (Open Collector)
M D5 | Driver #5 (Open Collector)
J D6 | Driver #6 (Open Collector)
K D7 | Driver #7 (Open Collector)
L D8 | Driver #8 (Open Collector)
B Drivers (+ 12 V)
D Drivers (+ 12 V)
F Drivers (+ 12 V)
H Drivers (+ 12 V)
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9.2 SPLT CABLE AND CONNECTIONS

In order to take advantage of the automatic purging feature of the PPC2 AF (see Section 3.2.8), the SPLT
valve must be connected to the PPC2 AF’s external driver #8. This can be accomplished by soldering two
24 gauge wires of desired length to the 12 pin connector provided with the accessories. Connect one wire
to pin L and the other to pin B. Attach the other end of these wires to the terminal block on the SPLT.

-?ﬂ Polarity is not significant to the operation of the purge valve.
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9.3

UNIT CONVERSION

9.3.1 PRESSURE

PPC2 AF performs all internal calculations in Sl units. Numerical values input or output in
other units are converted to S| immediately after entry and back to other units just before
output as needed.

The tables below provide the conversion coefficients used by PPC2 AF to convert numerical
values expressed in Sl units to corresponding values expressed in other units.

TO CONVERT FROM Pa To MULTIPLY BY
Pa Pascal 1.0
mbar millibar 1.0 E-02
kPa kilo Pascal 1.0 E-03
bar bar 1.0 E-05
mmWa @ 4°C millimeter of water 1.019716 E-01
mmHg @ 0°C millimeter of mercury 7.50063 E-03
psi pound per square inch 1.450377 E-04
psf pound per square foot 1.007206 E-06
inWa @ 4°C inch of water 4.014649 E-03
inWa @ 20°C inch of water 4.021732 E-03
inWa @ 60°F inch of water 4.018429 E-03
inHg @ 0°C inch of mercury 2.953 E-04
kem? kilogram force per centimeter square 1.019716 E-05
ft feet of altitude see Altitude Note below
m meter of altitude see Altitude Note below

Altitude Note: Quantities expressed in units of altitude follow MIL-STD-859A “Static
Pressure, p, in Inches of Mercury for Values of Pressure Altitude, H, in Geopotential
Feet.” MIL-STD-859A provides tables of pressure in inches of mercury as a function of
altitude in feet. PPC2 AF uses a set of equations to model the pressure/altitude relationship.
The worst case deviation between the MIL-STD-859A table and the calculated pressure
is 0.0001 inches of mercury (0.3 Pa). The pressure quantity expressed in inches of
mercury is converted to Pascal following the table above. For altitude expressed in
meters, meters are converted to feet using 1 m = 3.28084 ft.

Page 141 © 1998 DH Instruments, Inc.



PPC2 AF OPERATION AND MAINTENANCE MANUAL

9.4 WARRANTY STATEMENT (FOR DELIVERIES UNDER
F33660-96-C7004)

PPC2 AFs delivered to the United States Government under contract F33660-96-C7004 are covered by a
limited, 5 year worldwide warranty. The warranty start and finish dates are marked on each unit.

The Contractor warrants that the unit is free from defects in material, workmanship, manufacturing, and
design and will perform to, or exceed, specifications, if operated and maintained properly for five (5) years
commencing 45 days after delivery. The warranty does not cover damage due to misuse, use in
unintended applications or acts of God.

Failed units shall be repaired or replaced, at the contractor's discretion, within two weeks of receipt at the
Contractor's Warranty Service Center.

A failed unit shall be returned to the contractor's warranty service center at the Government's expense and
returned to the owner at the Contractor's expense. Air freight shall be employed for shipments over 300
miles unless a faster means is available.

The Contractor reserves the right to invoice at published commercial hourly rates and replacement part prices
for time, materials and shipping costs expended diagnosing and repairing repairs not covered by warranty.

CONTRACTOR WARRANTY SERVICE CENTERS

TELEPHONE, NORMAL SUPPORT
COMPANY ADDRESS FAX & EMAIL REGION
DH Instruments, Inc. 4765 East Beautiful Lane Tel 602.431.9100 Worldwide
Phoenix AZ 85044-5318 Fax 602.431.9559
USA cal.repair@dhinstruments.com
Minerva |.P.&M. B.V. Handelsweg 13 Tel 31/35.52.54.997 European Union
Postbus 76-1270 Fax 31/35.52.64.560
AB Huizen info@minervaipm.com
NETHERLANDS
Nippon CalService, Inc. 2-9-1 Sengen, Tsukuba-Shi Tel 0298.55.8778 Japan/Asia
Ibaraki Prefecture 305 Fax 0298.55.8700
JAPAN n-calservice@ohtegiken.co.jp
DH Products Technical National Institute of Metrology Tel 010.64291994 ext 5 Peoples Republic of
Service Division Heat Division Tel 010.64218637 ext 5 China
Pressure & Vacuum Lab Fax 010.64218703
NO. 18, Bei San Huan Donglu cxcen@mx.cei.gov.cn
Beijing 100013
PR CHINA

'fg Units not delivered under F33660-96-C7004 are covered by DHI's standard commercial warranty.
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