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ABSTRACT

The aim of this research was to invent the simple cervical home traction with safety
for patients with neck pain. This traction was designed to have a low cost and its parts
can be easily found in our local shops. It also has a small size and light weight which
can be carried over to apply in suburb areas. This traction consisted of three important
systems: rope pull system, force measuring system and control system. The tension in
the rope derived from the motor and was measured by stain gauge load cell with
displayed the force value by indicator panel. It also has a direction control system,
speed controf system and emergency sysiem by patients. Its maximal load was set up to
25 kilogram and speed can be adjusted at 2 periods of time. It was a light weight ~ &
kilogram and its size were at 14.5 x 25.5 X 30 centimeters.

After inventing this cervical home traction, we tested either the engineering
performance or the effective ifreatment in clinic. With the resulis in engineering
performance, the errors showed slightly and in the acceptable level. As it can adjustable
in several variables e.g. force, speed, static or intermittent traction and patient safety
system, we are confident that this new home traction can be suitably applied in clinic with
patients. We also tested our device in clinical application with neck pain patients. All
patients included localized pain at their necks and referred pain and numbness o the
shouider or arm. To assess the pain level, all patients evaluated their pains by rating the
visual analog scale (VAS) either during rest or during the movements. In addition, all
patients were evaluated their active and passive range of movements by inclinometer.
To test the efficiency of the machine in clinic, changes in signs and symptoms were
compared between pre- and post-treatment in all patients. The resuits demonstrated that
our cervical traction couid efficiently relief signs and symptoms in patients with neck pain.

In conclusion, the outcomes from this research have great benefits in patients with
neck pain living in suburb area. Aiso the hospitals that have low government fund could
also get a chance to invent simple cervical fraction. It is very costly because all parts
can be found locally in Thailand. Importantly, it was designed based on the engineering
knowledge and was passed the enginsering standard test and clinical test. Therefore,

we are confident that our invented cervical traction could benefits in an expansion.
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UL RECOGNIZED

Click lcon For

User Bullstin :
FAX/WEB
BOC # (4020

UL RECOGNIZED
CTANADA

LOAD CELL, PRESSURE AND TORQUE BRIDGE INPUTS
DUAL RANGE INPUT: £24 mV OR +24Q mV

SELECTAELE 5 VDC OR 10 VDC BRIDGE EXCITATION
OPTIONAL CUSTOM UNITS QVERLAY W/ BACKLIGHT
PROGRAMMABLE AUTQO-ZERO TRACKING

16 POINT SCALING FOR NON-LINEAR CORRECTION

@ DIGIT TOTALIZER (INTEGRATOR) WITH BATCHING
PROGRAMMABLE FUNCTION KEYS/USER INPUTS
PLUG "N' PLAY FIELD INSTALLABLE OPTION CARDS

COMMLINICATIONS
CAPABILITY

]

PARAMETER
LOCKOUT

ANALOG
QUTPUT

PR :
PROGRAMMING ALARMS

;
NEMA 3%/ SOFTWARE

EMC
COMPLANT Pas PROGRAMMABLE

The PAXS (PAX Strain Gage Input Meter] offers many
features and performance capabilities to suit a wide range of
industrial applications. The 4% digit meter employs advanced
technology for stable, drift free readout, while incorporating
features that provide flexibility now and in the future with Plug-in
option cards. The plug-in card options allow the opportunity to
configure the meter for present applications, while providing easy
upgrades for future needs.

The Strain Gage meter has two bipalar mV input ranges: + 24
m¥ DC or = 240 mV DC. The interna! bricdge excitation is
selectable for 5 VDC or 10 VDC. The excitation output is based
on a reference, ensuring accurate and drift-free readouts. A 16
point scaling feature compensates for square-law devices and
other nen-linear process characteristics.

The meter provides a Max and Min reading memory with
pregrammable capture time. The capture time is used to prevent
detection of false max and min readings which may occur during
start-up or unusual process events.

The signal totalizer (integrator) can be used to compute a
time-input product. This can be used to provide a readout of
totalized flow, caleulate service intervals of motars and pumps,
etc. The tolalizer can also accumulate batch weighing
operations, .

Once the meter has been initially configured, the parameter

OPTIONAL PLUG

The PAX series meters can be fitted with up to three opticnal

list may be locked out from further modification in its entirety or
only the setpoint values can be made accessible.

The meter has been specifically designed for harsh industrial
environments. With NEMA, 4X/IP65 sealed bezel and extensive
testing of nolse effects to CE requirements, the meter provides a
tough yet reliable apgplication solution.

plug-in cards. However, only ane card from each function type
can be installed at a time. The function types include Setpoint
Alarms (PAXCBS), Communications (PAXCDC), and Analog
Output (PAXCDL). The cards can be installed initially or at a later
date. Each optional plug-in card is shipped with complete
Installation and programming instructions.




SETPOINT ALARMS PLUG-IN CARDS (PAXCDS)
The PAX series has four setpaint alarm output plug-in cards,

Only one of these cards can be installed at & time, (Logic state of
the outputs can be reversed in the programming.) These plug-in
cards include:

Dual refay, FORM-C, Normally open & closed

Quad relay, FORM-A, Normally open only

Isolated quad sinking NPN open collector

Isolated quad sourcing PNP open colfegtor

The setpoint alarms can be configured in modes to suit a
variety of confrol and alarm reguirements.
- High and low absolute, high and low deviation and band
acting
- Balanced or unbalanced hysteresis
- On and off delay timers
- Auto reset or latching modes
- Reverse phase cutput and/or panel indicator
- Selection of alternate list of setpoint values

COMMUNICATION CARDS (PAXCDC)

Plug-in cards afso facilitate bus communications. Readout
values and setpoint alarm values can be controlled through the
bus. Additionally, the meter has featuwres that allow a remote
computer to directly contral the outpuls of the meter. With a
communication card installed, it is possible to configure the meter
using a Windows® based program. The configuration data can be
saved to a file for later recall.

SERIAL RS485 PLUG-IN CARD

An RS485 communication port can be installed with the serial
RS485 plug-in card. The RS485 option allows the connection of
up to 32 meters or other devices (such as a printer, PLC, HMI, or
a host computer) on a single pair of wires not longer than 4,000
feat. The address number of each meter on the line can be
programmed from 0-99. Data from the meter(s) can be
interrogated or changed and alarm outputs can be reset by
sending the proper command string. The function keys and user
inputs can be programmed to send data to a printer or other
device via serial communications.

SERIAL RS232 PLUG-IN CARD

An R8232 communication port ¢can be installed with the serial
RS232 plug-in card. The RS232 is intended to allow only 2
devices, not more than 50 feet apart, to communicate to each
other (such as a printer, PLC, HMI, or host computer}. Data from
the meter(s) can be interrogated or changed and alarm outputs
can be reset by sending the proper command string. The function
keys and user inputs can be programmed to send data to a
printer or device via serial communication.

DEVICENET™ PLUG-IN CARD

A DeviceNet communication port can be installed with the
DeviceNet plug-in card. DeviceNet is a high level bus protocol
based upon the CAN specifications. The protecol affows the
integration of devices of different types and manufacturers within
a common communication framewark.

ANALOG OUTPUT PLUG-IN CARD (PAXCDL)
Either a 0(4)-20 mA or 0-10 V retransmitted linear DG output

is available from the aralog cutput plug-in card. The
programmable output low and high scaling can be based on the
input, max, min, or total display value. Reverse acting output is
possible by reversing the scaling point positions. The output can
be scaled independent ¢f the input range. The features of the
linear output card are:

- Output tracks either input, totalizer, max or min readings

- Programmable output update times

- Programmable for forward or reverse acting

UNITS LABEL KIT (PAXLBK)

Each meter has 2 units indicator with backlighting that can be
customized using the Units Label Kit. The backlight is controlled
in the programming.See Accessories for details on this kit.

PC SOFTWARE (SFPAX)

The SFPAX Is a Windows® based program that allows
configuration of the PAX meter from a PC, Using SFPAX makes
it easier to program the PAX meter and allows saving the PAX
program in a PC file for future use. On-line help is available within
the sofiware. A PAX serial plug-in card is required o program the
meter using the software.

»‘:“3 :

1. DISPLAY: 5 digit, 0.56" (14.2 mm) red LED, {(-19999 to 99899)
2. POWER:
AC Versions {(PAXS0000):
AC Power: 85 to 250 VAC, 50/60 Hz, 15 VA
Isolation: 2300 Vems for 1 min. to all inputs and outputs.
DG Versions (PAXS0010):
DC Power: 11to 36 VDC, 11 W
(derate operating temperature to 40° C if operating <15
VDC and three plug-in cards are installed)
AC Power: 24 VAC,x 10%, 50/6¢ Hz, 15 VA
Isolation: 500 Vrms for 1 min. to all inputs and outputs (50
V working).
3. ANNUNGIATORS:
MAX - maximum readout selected
MIN - minimurn readout selected
TOT - totalizer readout sslected, flashes when total overflows
SP1 - setpoint alarm 1 is active
SP2 - setpoint alarm 2 is active
SP3 - setpoint alarm 3 is active
SP4 - setpoint alarm 4 is active
Units Label - optional units label backlight
4, KEYPAD: 3 programmable function keys, 5 keys total

5. UPDATE RATES:

AJD conversion rate: 20 readings/sec.

Step response: 200 msec, max. to within 99% of final readout
value (digital fiter and internal zero correction disabled)*
700 msec. max. (digital filter disabled, internal zero

carrection enabled)™

Display update rate: 1 to 20 updates/sec.

Setpoint output anfoff delay time; 0 to 3275 sec.

Analog output update rate: G to 10 sec

Max_/Min. capture delay time: 0 to 3275 sec.

. BRIDGE EXCITATION:

Jumper Selectable: 5 VDC @ 85 mA max., 2%

13 VDC @ 125 mA max., 2%

Temperature coefficient {ratio metric}: 20 ppm/°C max.

7. TOTALIZER:
Time Base: second, minute, hour, or day
Time Accuracy: 0.01% typical
Decimal Point: 0 to 0.0000
Scale Factor: 0.001 1o £5.000
Low Signal Cut-out: -19,999 to £9,999
Total: 9 digits, display alternates between high order and low
order readouts

om



8. MEMORY: Nonvolatile EZPROM retains all prograrmmable parameters and
display values.
9. ENVIRONMENTAL COMDITIONS:
QOperating Temperature Range: 0 to 50°C (0 to 45°C with all three plug-
in cards installed)
Storage Temperature Range: 40 to 50°C
Operating and Storage Humidity: 0 to 85% max. relative humidity nor-
condensing
Altitude: Up to 2000 meters
10. CERTIFICATIONS AND COMPLIANCES:
SAFETY
EN B81010-1, IEC 1G1G-1
UL Recognized Component, File #E179259
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratorles, Inc.

ELECTROMAGNETIC COMPATIBILITY
[mmunity to EN 50082-2
Emissions ta EN 50081-2

11. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gauge Capacity: One 14 AWG (2.55 mm) solid, two 18
AWG (1.02 mm) or four 20 AWG (0.61 mm)

12. CONSTRUCTION: This unit is rated for NEMA 4XIP65
indoor use, IP20 Touch safe. Installation Category II, Pallution
Degree 2. One piece bezelicase. Flame resistant. Synthetic
rubber keypad. Panel gasket and mounting clip incitded,

13. WEIGHT: 10.4 oz. (295 g)

. AID CONVERTER: 16 bit resolution ***
DISPLAY MESSAGES:
“OLOL" - Appears when measurement exceeds + signal range.
“ULUL" - Appears when measurement exceeds - signal range
“...." - Appears when display values exceed + display range.
“-..." - Appears when display values exceed - display range.
CONNECTION TYPE: 4-wire bridge {differential)

2-wire {single-ended)
. COMMON MODE RANGE (w.r.f. input common): 0 to +5 VDC
Rejection: 80 db {DC to 120 Hz)

N =

= o

5. SENSOR INPUTS:
W Displ
o | ooy | et e comimoss esetn
24 mVDC rea%f_'?i;fw rea%g‘:i‘:fw 100Mohm | 30V 1
+240 MVDC reagi'r?:"fa?;pv reagi'r?;"f;gw 100Mobm | 30V | 10pv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over
an 18 to 28°C and 10 to 75% RH environment; and accuracy over a 0 to
50°C and 0 to 85%RH (non-condensing environment). Accuracy over the 0
o 50°C range includes the temperature coefiiclent effect of the meter.

** The meter periodically {every 12 seconds) impases a 500 msec delay to
compensate for internal zero drift. If the delay affects applications where

step response is critical, it can be defeated. Set the display
update to 20/sec to disable. In this case, add a zero error of
0.2% FS to the 24 mV input range over the 0 to 50°C span.
** Nominal Resclution. The intemal resolution is the input
divided by 65,535,
LOW FREQUENCY NOISE REJECTION:
Normal Made: > 60 dB @ 50 or 60 Hz %1%, digital filter off
Commeon Mode: >100 dB, DC to 120 Hz
7. USER INPUTS (Logic Level): Three software defined user
inputs, Jumper selectable for sink/source logic
Max, Continuous Input: 30 VDG
Isolation To Sensor Input Common: Not isolated
Response Time: 50 msec. max.
Logic State: Jumper selectable for sink/source logic.

SINKING INPUTS

@

SOURCING INPUTS

INPLIySTATE 22 K pull-up to +5 V 22 K02 pull-down
Activa Viy < 0.7 VDC Viy > 2.5VDC
Inactive Viy > 2.5 VDC Viy< 0.7 VDC

o

. CUSTOM LINEARIZATION:
Data Point Pairs: Selectable from 2 to 16
Display Range: -19,998 {o 99,999
Decimal Point: O to 0.0000

1. SERIAL COMMUNICATIONS CARD:
Type: RS485 or RS232
Isalation To Sensor & User Input Commaons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons,
Data: 7/8 bits
Baud: 300 to 19,200
Parity: no, odd or even
Bus Address: Selectable 0 to 99, Max. 32 meters per line (RS485)
Transmit Delay: Selectable for 2 to 50 msec or 50 to 100 msac (R5485)
2. DEVICENET™ CARD:
Compatibility: Group 2 Server Only, not UCMM capable
Bzud Rates: 125Kbaud, 250 Kbaud, and 500 Kbaud
Bus Interface: Phillips 82C250 or equivalent with MIS wiring protection per
DeviceNet™ Volume | Section 10.2.2.
Nede Isolation: Bus powered, isolated node
Host Isolation: 500 Vrms for 1 minute {50V werking) between
DeviceNet™ and meter input common,
3. ANALOG OUTPUT CARD:
Types: 0 to 20 mA, 4 {0 20 mA or 0 to 10 VDC

Isolation To Sensor & User Input Commons: 500 Vrms for
1 min.
Working Voltage: 50 V.
commons.,
Accuracy: 0.17% of FS (18 to 28°C); 0.4% of FS {0 to 50°C)
Resolution: 1/3500
Compliance: 10 VDC: 10 K22 load min., 20 mA: 500 £} load
max,
Update time: 200 msec. max. {o within 99% of final output
value (digital filter and internal zero correction disabled)
700 msec. max. (digital filter disabled, intemal zero
comection enabled)

Not Isolated from all other

4. SETPOINT OUTPUT CARD: Four types of field installable

plug-in cards
Dual Relay Gard:
Type: Two FORM-C relays
Isolation To Sensor & User Input Commons: 2000 Vrms
for 1 min.
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MODEL PAX — 1/8 DIN ANALOG INPUT PANEL METERS

® PROCESS, VOLTAGE, CURRENT, TEMPERATURE, AN STRAIN
GAGE INPUTS

5-DIGIT 0.56" RED SUNLIGHT READABLE DISPLAY
VARIABLE INTENSITY DISPLAY

16 POINT SCALING FOR NON-LINEAR PROCESSES
PROGRAMMABLE FUNCTION KEYS/USER INPUTS

9 DIGIT TOTALIZER (INTEGRATOR) WITH BATCHING
OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT
FOUR SETPOINT ALARM OUTPUTS (W/OPTION CARD)
COMMUNICATION AND BUS CAPABILITIES (W/OPTION CARD)
RETRANSMITTED ANALOG OUTPUT (W/OPTION CARL)
CRIMSON PROGRAMMING SOFTWARE

NEMA 4X/1P65 SEALED FRONT BEZEL
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GENERAL DESCRIPTION

The PAX Analog Panel Meters offer many featwes and performance
capabilities 1o suit a wide range of industrial applications. Available in five
different models to handle various analog inpuis, including DC Voltage/Current,
AC Veliage/Current, Process, Temperature, and Strain Gage Inputs. Refer to
pages 4 through 6 for the details on the speeific models, The optional piug-in
output cards allow the opportunity to configure the meter for present
applications, while providing easy upgrades for future needs.

The meters employ a bright .56" LED display. The unit is available with a
red sunlight readable or a standard green LED. The intensity of display can be
adjusted from dark roem applications up Lo sunlight readable, making it ideal
for viewing in bright light applications.

The meters provide a MAX and MIN reading memory with programmable
capture time. The capture time is used to prevent detection of false max or min
readings which may oceur during start-up or unusual process events,

The signal totalizer (integrator) can be used to compute a time-input product.
This can be used to provide a readout of toalized llow, calculate service
intervals of motors or pumps, ete, The totalizer can also accumulate batch
weighing operations.

The meters have four setpoint outputs, implemented on Plug-in option cards.
The Plug-in cards provide dual FORM-C relays (54), quad FORM-A (3A), or
either quad sinking or quad sourcing open coliector logic outputs. The setpoint
alarms can be configured to suit a variety of contre! and alarm requirements.

Communicalion and Bus Capubilities are also available as option cards.
These include RS232, RS485, Modbus, DeviceNet, and Profibus-DP. Readout
values and selpoint alarm values can be controlled through the bus.
Additionally, the meters have a featlure that allows a remote computer to directly
control the outputs of the meter, With an R5232 or RS485 card installed, it is
possible to configure the meter using a Windows® based program. The
configuration data ¢an be saved to a file for later recall.

DIMENSIONS In inches (mm)

A linear DC output signal is available as an oplional Plug-in card. The card
provides either 20 mA or 10 V signals. The output can be scaled independent of
the input range and can track either the inpul, totalizer, max or min readings.

Once the meters have been initially contfgured, the parameter list may be
locked out from further modification in its entirety or enlv the setpoint values
can be made accessible,

The meters have been specifically designed for harsh industrial environments.
With NEMA 4X/1P65 sealed bezel and extensive testing of noise effects to CE
requirements, the meter provides a tough yet reliable application solution.

SAFETY SUMMARY

Al safety related regulations, local codes and instructions that appear in this
literatere or on equipment must be observed o ensure personal safery and to
prevent damage to either the instrument or equipment connegted to it If
equipment is used n a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired,

Do not use this unit to directly command motors, valves, or other actuators
not equipped with safeguards. “To do so cen be potentially harmful to persons or
equipment in the event of a fault to the unit.

CAUTION: Risk of Danger CAUTION: Risk of electric shack,
Read complate instuctions prior to

instaliation and operation of the unit.

Note: Recommended minimum clearance (behind the panel) for mounting clip instaliation is
21" {53 4) Hx 8.0" (12 W
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Working Voltage: 240 Vims
Contact Rating:

One Relay Energized: 5 amps @ 120/240 VAC or 28
VDC f{resistive load), 1/8 HP @120 VAC, inductive
load

Total current with both relays energized not to exceed 5
amps

Life Expectancy: 100 K cycles min. at full load rating.
External RC snubber extends relay life for operation with
inductive foads

Response Time: 200 msec. max. to within 99% of final
readout value (digital filter and internal zero correction
disabled)

700 msec. max. (digital filter disabled, internal zero
correction enabled)

Quad Relay Card:
Type: Four FORM-A relays
Isolation To Sensor & User Input Commeons: 2300 Virms for
1 min.
Working Voltage: 250 Vims
Contact Rating:

One Relay Energized: 3 amps @ 250 VAC or 30 VDC
{resistive load), 1410 HP @120 VAL, inductive load

Total current with all four relays energized not to exceed 4
amps

Life Expectancy: 100K cycles min. at full Ioad rating. External
RC snubber extends relay life for operation with inductive
loads

Response Time: 200 msec. max. to within 99% of final
readout value (digital filter and internal zero correction
disabled)

700 msec. max. (digital filter disabled, internal zero
correction enabled)
Quad Sinking Open Collector Card:
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Cornmens: 500 Vims for 1
min.
Working Voeltage: 50 V. Not Isolated from alf other
COmmOonNs.
Rating: 100 mA max @ Vear = 0.7 V max. Vigax = 30 V
Response Time: 200 msec. max. to within 99% of final
readout value {digltal filter and internal zero correction
disabled) )
700 msec, max. (digital filter disabled, internal zero
correction enabled)
Quad Sourcing Cpen Collector Card:
Type: Four isolated sourcing PNP transistors.
Isolation To Sensor & User Input Commons: 500 Vims for 1
min.
Working Voltage: 50 V' Not Isolated from all other
commons.
Rating: Internal supply: 24 VDC 1+ 10% , 30 mA max. total
External supply: 30 VDC max., 100 mA max. each
output
Response Time: 200 msec. max. to within 99% of final
readout value (digital filter and internal zero correction
disabled)
700 msec. max. (digital filter disabled, internal zero
correction enabled)

TYPE MODEL NO. | DESCRIPTION PART NUMBERS
Meter PAXS Strain Bridge Input Panel Meter, Upgradeable, AC Powered PAXS0000
Strain Bridge Input Panel Meter, Upgradeable, DC Powered PAXS0010
Dual Setpoint Relay Qutput Card PAXCDS10
PAXCDS Quad Setpoint Relay Output Gard PAXCDS20
Quad Setpoint Sinking Open Collector Qutput Card PAXCDS30
%1;;';::' Quad Setpaint Sourcing Open Collector Output Card PAXCDS40
Cards RS485 Serial Communications Card PAXCDC10
PAXCDC R$232 Serial Communications Card PAXCDC20
DeviceNET Communications Card PAXCDC30
PAXCDL Analeg Output Card PAXCDL10
PAXLBK Units Label Kit Accessory PAXLBK10
Accessories - - -
SFPAX PC Configuration Software for Windows 3.x and 95 (3.5" disk) SFPAX




Ordering Information . ................. 2
General Meter Specifications ... ....... .. 3
Universal DC Input Panel Meter .. .. ... ... 4
Process Input PanelMeter . . .. ...... ..., 4
AC True RMS Voltage and Current Meter . . . 5
Strain Gage Input PanelMeter . ... ... .. .. 5
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Programming Overview

Meter Part Numbers

PAX 0

D - DC Volti Current Input

P - Process Input

H - AC True RMS Volt/Current Input *
3 - Strain Gage/Bridge Input

T - Thermocouple and RTD Input

0 - Red, Sunlight Readable Display
1 - Green Display

0 -85to 250 VAC

1-1110 36 VDG, 24 VAC

* PAXH is only available with 85-250 VAC power supply.

Option Card and Accessories Part Numbers

TYPE MODEL NO. DESCRIPTION PART NUMBERS
Dual Setpoint Relay Output Card PAXCDS10
PAXCDS Quad Setpoint Relay Outpat Card PAXCDS20
Quad Setpoint Sinking Open Collector Qutput Card PAXCDS30
Quad Setpoint Sourcing Open Callector Quiput Card PAXCDS40
R$485 Serial Communications Output Card with Terminal Block PAXCDC10
Optional Extended RS485 Serial Communications Output Card with Duak RJ11 Connector PAXCDCAC
Plug-In RS232 Serial Communications Output Card with Terminal Block PAXCDC20
Cards " Extended R5232 Serial Communications Output Card with 8 Pin D Connector PAXCDGC2C
Pagcoc DeviceNet Communications Card PAXCDC30
Modbus Communicaticns Card PAXCDC40
Extended Modbus Communications Gard with Dual RJ11 Cennector PAXCDGCAC
Praofibus-DP Communications Card PAXCDCS0
PAXCDL |Analog Qutput Card PAXGDL10
Accessorles PAXLBK  |Units Label Kit Accessory (Not required for PAXT) PAXLBK10
SFCRD*  |Crimson 2 PC Configuration Software for Windows 98, ME, 2000 and XP SFCRD200

*Crimson software is available for dewnload from hitp:/fwww.rediion.net/



—

- DISPLAY: 5 digit, 0.56" {14.2 o) red sunlight readabte or standard green
LEDs, {~19999 to 99999)
. POWER:
AC Versions:
AC Power: 83 to 250 VAC, 50/60 [z, 15 VA
Isclation: 2300 Vrms for 1 min. 1o all inputs and outputs,
DC Versions {Not available on PAXH):
DC Power: 11 t0 36 VDC, 11 W
(derate operating temperature to 40° C if operating <15 VDC and three
plug-in option cards are installed)
AC Power: 24 VAC, + 10%, 50/60 Hz, 15 VA
Isolation: 360 Vrms for 1 min. to all inputs and ontputs (50 V working),
3. ANNUNCIATORS:
MAX - maximum readout selected
MIN - minimum readout selected
TOT - totalizer readout selected, flashes when total overflows
SP1 - setpoint alarm 1 is active
SP2 - setpoint alarm 2 is active
SP3 - setpoint alarm 3 is active
SP4 - setpoint alarm: 4 is active
Units Label - optional units label backlight
- KEYPAD: 3 programmable function keys, 5 keys toial
- A CONVERTER: 16 bit resolution
. UPDATE RATES:
AJD conversion rate: 20 readings/sec.
Step response: 200 msec. max. to within 99% of final readout value
(digital filter 'md internal zero correction diszbled)
. {digital filter di bied mema] Zero

]

[+ RV Y

Setpoint oulpul on/of{‘ delay time: 0 10 32 75 sec,
Analog output update rate: 0 to 14 sec
Max./Min. capture delay time: 0 to 3275 sec.

7. DISPLAY MESSAGES:
“OLOL” - Appears when measurement exceeds + signal range.
‘ULUL” - Appears when measurement exceeds - signal range

T =)
Ca T Appe‘u’s when display values exceed - display range
§. INPUT CAPABILITIES: See specific product specifications, pages 4-6
9. EXCITATION POWER: See specific product specifications, pages 4-6
10. LOW FREQUENCY NOISE REJECTION: (Does not apply to PAXH)
Normal Mode: > 60 dB @ 50 or 60 Hz =1%, digital filter off
Common Mode; 100 dB, DCto 120 Hz
L. USER INPUTS: Three programmable user inputs
Max. Continuous Input: 30 VDC
Isolation To Sgﬂgor Input Common: Not isolated. (Not PAXH)

Response Time: 50 msec. max,
Logic State: Jumper selectable for sink/source logic

SINKING INPUTS SOURCING INPUTS

INPUT STATE 22 KQ pull-upto +5 ¥ 22 ¥4 pull-down
Active Viy <09 VDC Viy > 3.6VDC
Inactive Viy > 36 VDG Viy <09 VDC
12. TOTALIZER;
Funetion:

“fime Base: second, minute, hour, or day
Batch: Can accumulate (gate} input display from & user input
Time Accuracy: 0.01% (ypical
Decimal Point; § to 0.0000
Seale Factor: 0.001 to 65.000
Low Signal Cut-out: -19.999 to 99,999
Total: 9 digits, display alternates between high order and low order readouts

13. CUSTOM LINEARIZATION:
Data Peint Pairs: Selectable from 2 to 16
Display Range: -19,99% 10 99,999
Decimal Pmm 0 to 0.0000

14, MEMORY: Nonvohnlc E?PROM retains all programmable parameters
and display values.
15. ENYIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50°C {0 to 45°C with all three plug-in
cards installed)
Vibration According to TEC 68-2-6: 5 10 150 Hz, in X, Y, Z direction for .5
hours, 2g’s,
Shock According to IEC 68-2-27; Operational 25 g (10g relay), 11 msec in 3
directions.
Storage Temperature Range: -40 to §0°C
Operating and Storage Humidity: 0 to 85% max. RH non-condensing
Altitude: Up to 2000 meters
16. CERTIFICATIONS AND COMPLIANCES;
SAFETY
UL Recognized Component, File #E179239, UL61010A-1, CSA C22.2

Recogmzed o {).8. and C«madmn requ:rements undsr the
Recognition Program of Underwriters Laboratories, Ine.
UL Listed, File # EE37808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.8. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50
IECEE CB Scheme Test Certificate #US/8843A7JL
CB Scheme Test Report #04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 610:0-1: Safety requirements for electrica)
equipment for measurement, control, and laboratory use, Part [
P65 Enclosure rating (Face only}, IEC 529
1P20 Enclosure rating (Rear of unit}, [EC 529
ELECTROMAGNETIC COMPATIBILITY
Immurity to EN 50082-2
Electrostatic discharge

EN61000-4-2 Level 2; 4 Kv contact
Level 3; 8 Kv air

EN 61000-4-3 Level 3; 10 V/im !

80 Mz - 1 GHz

Level 4; 2 Kv 1/

Level 3; 2 Kv power

EN 61000-4-6 Level 3; 10 Vims
150 KEz - §0 MHz

Electremagnetic RF fields
Fast transients (burst) EN 61000-4-4

RF conducted interference

Simulation of cordless telephones ENV 50204  Level 3; 10 Vim

900 MHz =5 MHz

200 Hz, 50% duty cycle
Emissions to EN 50081-2
RF interference EN 33011  Enclosure class A

Power mains class A

Notes:
1. Self-recoverable loss of pesformance during EMI disturbance at 10 Vim:
Measurement input andlor arnalog output signal may deviate during
EMI disturbance.
For operation without loss of performance:
Unit is mownted in a metal enclosure (Buckeye SM7013-0 or equivalent)
I and power cables are rowuted in metal conduit connected 10 earth
ground.
Refer to EMC Installation Guidelines section of the bulletin for additional
information.

17. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-lbs (0.51 N-m) max.

18, CONSTRUCTION: This unit is rated for NEMA 4X/IP55 outdoor use.
P20 Touch safe. Installation Category I, Pollution Degree 2. One piece
bezel/case. Flame resistant, Synthetic rubber kevpad Panel gasket and
mounting clip included,

19. WEIGHT: 104 0z. (295 2)



® FOUR VOLTAGE RANGES (300 VDC Max)

® FIVE CURRENT RANGES (2A DC Max)

® THREE RESISTANCE RANGES (10K Ohm Max)
® SELECTABLE 24 V, 2 V, 1.75 mA EXCITATION

PAXD SPECIFICATIONS
INPUT RANGES:
A N L e o
+200 pADC 0'03:’5.8;’3‘“"9 °"2:$ﬂ::d‘"9 14T Kehm | 15ma | dona
+2 mADC 0'031"’0'.’:; ﬁdi"g 0'12?’5’0?; 'ep:ding 111 ohen 50 mA 0.1 pA
£20 MADC 0.03%+gf£ading 0.12%+2f “r;ading 11.4 ohtt 150 mA 1A
1200 MADGC 0‘05?3%:)?“”9 g7 :fd"‘g 1ichm | 500mA | 10pA
2 ADC | 0.5% of reading 0.7%prreading | 0.1 ohm 3A 0.1 mA
1200 MVDC 0'03{”,';‘3%:?‘“"9 012% 4‘[’;;%3"""9 1.066 Mohm | 100V 10 uv
rzvpc | 00 of reading | 0.12% of reading |1 066 totm | 300V | 0.1mv
220 vpe | 0.00% of tsading | 0.12% of reading | 4 ogg ponm | 300 v 1mv
£300 vDC | 00%% Sf reading | 045% of reading | 4 ogg Motm | acov | 10mv
100 ohm | 00%% afreading | 0.2% of reading | ¢ 175y 0V | 0.0t chm
1000 ohm | 005% of feading | 0.2% of reading | 75y, 30V | 0.1chm
10 Kohm | 009% ofeading | 0.2% ofreading | 47 5, v 1 ohm

* After 20 minute warm-up. Accuracy is specified in two ways:
Accuracy over an [8 to 28°C and 10 to 75% RH environment; and
accuracy over a 0 to 50°C and 0 to 85% RH (non-condensing
environment). Accuracy over the 0 to 50°C range includes the
temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, 5%, regulated, 50 mA max,
Reference Voltage: 2 VDC, 2%
Compliance: I kohm load min. (2 mA max.)
Temperature coefitcient: 40 ppm/°C max.
Reference Current; 1.75 mADC, £ 2%
Compliance: 10 kohm load max.
Temperature coefficient: 40 ppm/°C nax,

& DUAL RANGE INPUT (20 mA or 10 VDC)
® 24 VDC TRANSMITTER POWER

PAXP SPECIFICATIONS
SENSOR INPUTS:
ren | oms | oame | s |coumoss LSS
(-2 tzco0 zrgA mA) reaodgflgfm ,ea%:nzgﬁgfw‘ 20 ohm 150 mA 1 pA
-1 131\;?!?30} rea%i?\g%-; LN rea[cjililgq,:-;inv 500 Kehm | 300V 1mv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C ang 10 to 75% RH environment; and accuracy over a 0 to 50°C and 0 to
85%RH (non-condensing environment). Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

EXCITATION POWER;
Transmitter Power: 24 VDC, £5%, regulated, 50 mA max.



PAXH SPECIFICATIONS

INPUT RANGES:
Isolation To Option Card Commons and User Input Commons: 125 Vims
isolation To AC Power Terminals: 250 Vrms

S | acoumscy: | MEDANCE | contavious | KBS | cesoromon
200 my | 1% 9f ceading ' gg onm | 3gv 0V | 0.0t my
av | 015110000 | ggg konm | 3oV £V | 04my
2oy [ O1%oIeading | eggonm | 300v | savov | 1mv
300y | B2 21168903 | gg iohm | s00v  [s00v| oav
200 pA °~1°’i§f{ﬁi‘”"9 111Kehm | 15mA | +15ma | 001 A
2ma 0T :;adi"g fichm | S0mA | s50mA ! 01pa
20 mA °'1°/:§£f:”i"9 11ichm | 150mA |+150ma| 1A
200ma | 019 OITE2NG |y s o | soomA [2500mA | 10pA
sa | ORI | ooaohm | 7An [ arae | 1ma

® FOUR VOLTAGE RANGES (300 VAC Max)

® FIVE CURRENT RANGES (5 A Max)

® ACCEPTS AC OR DC COUPLED INPUTS

® THREE WAY ISOLATION: POWER, INPUT AND OUTPUTS

*Conditions for accuracy specification:
= 20 minutes warmup
- 18-28°C temperature range, 10-75% RH non-condensing
- 50 Hz - 400 Hz sine wave input
- 1%% to 100% of range
- Add 0.1% reading + 20 counts error over 0-50°C range
= Add 0.2% reading + 10 counts error for crest factors up to 3, add 1% reading up to 5
- Add 0.5% reading + 10 counts of I}C component
- Add 1% reading + 20 counts error over 20 Hz to 10 KHz range
** Non-repetitive surge rating: 15 A for 5 seconds
*** Inputs are direct coupled 1o the input divider and shunts. Input signals with
high DC component levels may reduce the usable range.

MAX CREST FACTOR (Vp/VRMS): 5 @ Full Scate Input
INPUT COUPLING: AC or AC and DC

INPUT CAPACITANCE: 10 pF

COMMON MODE VOLTAGE: 125 VAC working
COMMON MODE REJECTION: (DC fo 60 Hz) 100 dB

PAXS SPECIFICATIONS

® [OAD CELL, PRESSURE AND TORQUE BRIDGE INPUTS
® DUAL RANGE INPUT: #24 mV OR £240 mV

® SELECTABLE 5 VDC OR 10 VDC BRIDGE EXCITATION

® PROGRAMMABLE AUTO-ZERO TRACKING

CONNECTION TYPE: 4-wire bridae (differential)

SENSOR INPUTS:
ACCURACY" ACCURACY* X

INPUT RANGE o IMPEDANCE | CONTINUCUS | RESOLUTION
{18 1o 28°C) {0 to 50°C} OVERLOAD
0.02% of 0.07% of

+24 mvDC reading +3 iV | reading +4 uV 106 Mohm 30V 1V
0.02% of 0.07% of

+240 mVDC reading +30 pV | reading +40 pv 100 Mohm 30V 10 pv

2-wire (single-ended)
COMMON MODE RANGE (w.r.t. input common); 0 10 +5 VDC

Rejection: 80 dB (DC to 120 Hz)

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C and 10 to 75% RH environment; and accuracy over a 0 fo 50°C and 0 to
85% RH (non-condensing environment), Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

BRIDGE EXCITATION :
Jurnper Selectable: 5 VIC @ 65 mA max., 2%
10 VDC @ 125 mA max., £2%
Temperature coefficient (ratio metric): 20 ppna®C max.



PAXT SPECIFICATIONS

READOUT:

Resolution: Variable: 0.1, 0.2, 0.5, or 1, 2, or 5 degrees

Scale: ForC

Offset Range: -19,99% 10 99,999 display units
THERMOCOUPLE INPUTS:

Input Impedance: 20 MQ

Lead Resistance Effect; 0.031V/ohm

Max, Continuous Overvoltage: 30 V

® THERMOCOQUPLE AND RTD INPUTS
® CONFORMS TO ITS-80 STANDARDS
® CUSTOM SCALING FOR NON-STANDARD PROBES
® TIME-TEMPERATURE INTEGRATOR

RTD INPUTS:
Type: 3 or 4 wire, 2 wire can be compensated for lead wire resistance
Excitation current: 100 ohm range: 165 nA
10 ohm range: 2.6 mA
Lead resistance: 100 ohm range: 10 ohm/lead max.
10 ohm range; 3 ohms/lead max.

INPUT ACCURAGY*|ACCURACY" WIRE COLOR Max, continuous overload: 30 v
RANGE STANDARD
TYPE {1810 28°C) | (Oto 50°C) ACCURACY* | ACCURACY* | STANDARD
20010 400°C | 1.2°C 2.1°C ( ):Tg ( E)ii;;“ =M e . k] o =X
) (+] ° L2 .12 +) blue + ite
T |o2m0t0-2000¢| ITS90 | yred  [() blee 1000hmPt | soni0s50°c | 04 16°C IEC 751
s alpha = .00385
-200 to 871" 1.0°C 24°C g (+) purple [(+) brown 100 ohm PL ficial
E -270 to -200°C e ITS-80 () red (=) blue alpha = . 683919 -200 to 850°C 0.4°C 1.6°C r;?a‘r:'l d';':
- 780°C | 1.1° 3° _op |(*) white |{+) yellow | {7720 ohm Nickel | _ . o . no official
J 200 o 760°C 1°C 23c | mseo |0 | e alpha = 00672 | “8010 260°C 0.2°C 0.5°C i
-200to 1372°C| 1.3°C 34°C (+} yellow |{+) brown 10 ohm Copper | _ . o P, no cfficial
K |2r0t0.2000C| = TS890 Tiv'ed | blue alpha = po4z7 | 10010 260°C | D4%C i standard

N s o 0 ¥ ne {+) white

R 50 to 1768°C 1.9°C 4.0°C ITS-90 standard  |{-) blue
a o, o no {+) white

5 -5010 1768°C 1.9°C 4.0°C ITS-80 sandard  |(-) blue

10010 300°C | 39°C | 57°C no o
B laonto1azecc| 28°C | 44C | TS |gandard [standard
-200 fo 1300°C{ 1.3°C 3.1°C ITS-90 (+) orange |{+) crange
-270 to -200°C | {-} red (-} blue
c N o s, ASTM  |no ne
(worwagy| 010 23FC | 18°C | BA°C \pgag agelstandard |standard

*Afler 20 min. warm-up. Accuracy is specified in two ways: Accuracy overan 18
to 28°C and 15 to 73% RH eavirenment; and Accuracy over a 0 20 50°C and 0 to
83% RH {non condensing) environment. Accuracy specified over the 0 to 50°C
operating range includes meter tempee and fce point tracking effects, The
specification includes the A/D conversion errors, linearization conformity, and
thermocouple ice point compensation, Total system accuracy is the sum of meter
and probe errors, Accuracy may be improved by field calibrating the meter readout
at the femperature of inlerest.

** The accuracy over the interval -270 to -200°C is a function of temperature,
ranging from 1°C at -200°C and degrading to 7°C at -270°C. Accuracy may be
improved by field calibrating the meter readout at the temperature of interest,

*** These curves have been corrected to [T5-90.

CUSTOM RANGE: Up to 16 data point pairs
Input range: -10 to 65 mV
0 to 400 ohms, high range
0 to 25 ohms, low range
Display range: -19999 to $9999

INPUT TYPE RANGE '?fact"‘:%?g A(%f;“;‘:,%‘)"
Custom -1010 65mV | 0.02% of reading | 0.12% of reading
mV range {1 uvres) + 4uV + Sy
Custom 0 to 400 0.02% of reading | 0.12% of reading
100 ohmrange | (10 MQ res.) +0.04 Q +0050
Custom Oto250 0.04% of reading | 0.20% of reading
10 chm range {1 M res,) + 0.005 O +0.007

UNITS LABEL KIT (PAXLBK)} - Not required for PAXT
Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled in the programming.
Each PAXT meter is shipped with °F and °C overlay labels which can be
installed into the meter’s bezel display assembly.

EXTERNAL CURRENT SHUNTS (APSCM)

To measure DC current signals greater than 2 ADC, a shunt must be used, The
APSCMO10 current shunt coaverts a maximum 10 ADC signal into 10.0 mV.
The APSCM100 current shunt converts a maximum 100 ADC signal into 100.0
mV. The continuous current through the shuat is limited to 115% of the rating.



WARNING: Disconnect all power to the unit before
instalting Plug-in cards.

Adding Option Cards

The PAX and MPAX series meters can be fitted with up to three optional plug-
in cards. The details for each plug-in card can be reviewed in the specification
section below. Only one card from each function type can be installed at one time.
The function types include Setpoint Alamms (PAXCDS), Communications
(PAXCDC), and Analog Qutput (PAXCDL). The plug-in cards can be installed
initially or at a later date.

P

i
COMMUNICATION CARDS (PAXCDC)

A variety of communication protocols are available for the PAX and MPAX
series. Only one of these cards can be installed at a time. When programming
the unit via RLCPro, a Windows® based program, the RS232 or RS485 Cards
must be used.

PAXCDCI0 - RS485 Serial
PAXCDC20 - RS232 Serial
PAXCIDC30 - DeviceNet

SERIAL COMMUNICATIONS CARD
Type: R5485 or RS232
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min,
Working Voltage: 50 V. Not Isolated from all other commons.
Data: 7/8 bits
Baud: 300 to 19,200
Parity: no, odd or even
Bus Address: Selectable 0 to 99, Max. 32 meters per line (R5485)
Transmit Delay: Selectable for 2 to 50 msec or 50 to 100 msec {R5485)

PAXCDCA0 - Modbus
PAXCECSG - Profibus-DP

DEVICENET™ CARD

Compatibility: Group 2 Server Only, not UCMM capable

Baud Rates: 125 Kbaud, 250 Kbaud, and 500 Kbaud

Bus Interface: Phillips 82C250 or equivalent with MIS wiring protection per
DeviceNet™ Volume | Section 10.2.2.

Node Isolation: Bus powered, isolated node

Host Isolation: 500 Voms for 1 minute (50 V working) between DeviceNet™
and meter input common. '

MODBUS CARD
Type: RS485; RTU and ASCII MODBUS modes
Isolation To Sensor & User Input Commons: 500 Vrms for 1 mimute.
Working Voltage: 50 V. Not isolated from all other commons,
Band Rates: 300 to 38400,
Data: 7/8 bits
Parity: No, Odd, or Even
Addresses: 1 to 247,
Transmit Delay: Programmable; See Transmit Delay explanation.

PROFIBUS-DP CARD

Fieldbus Type: Profibus-DP as per EN 50170, implemented with Siemens
SPC3 ASIC

Conformance: PNO Certified Profibus-DP Slave Device

Baud Rates: Automatic baud rate detection in the range 9.6 Kbaud to 12 Mbaud

Station Address: 0 to 126, set by the master over the network. Address stored
in non-volatile memory.

Connection: 9-pin Femnale D-Sub connector

Network Isolation: 500 Vrms for 1 minute (5¢ V working) between Profibus
network and sensor and vser input commons, Not isolated from afl other
commons.

PROGRAMMING SOFTWARE

Crimson is a Windows® based program that allows configuration of the PAX
meter from a PC. Crimson offers standard drop-down menu commands, that
make it easy to program the PAX meter. The PAX program can then be saved in
a PC file for future use. A PAX serial plug-in card is required to program the
meter using the software.

SETPOINT CARDS (PAXCDS)

The PAX and MPAX series has 4 available setpoint alarm output plug-in
cards. Only one of these cards can be installed at a time. (Logic state of the
outputs can be reversed in the programming.) These plug-in cards include:

PAXCDS10 - Dual Relay, FORM-C, Normally open & closed
PAXCDS20 - Quad Relay, FORM-A, Normally open only
PAXCDS30 - Isolated quad sinking NPN open collector
PAXCDS40 - Isolated quad sourcing PNP open collegtor

DUALRELAY CARD

Type: Two FORM-C relays

Isolation To Sensor & User Input Commons: 2000 Vrms for 1 ruin,
Working Voltage: 240 Vrims

Contact Rating:
One Relay Energized: 5 amps @ 120/240 VAC or 28 VDC {resistive load),

1/8 HP @120 VAC, inductive load

Total current with both relays energized not to exceed 5 amps

Life Expectancy: 100 K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD RELAY CARD

Type: Four FORM-A relays

Isolation To Sensor & User Input Commons: 2300 Vrms for 1 min.
Working Voltage: 250 Vrms

Contact Rating;
One Relay Energized: 3 amps @ 240 VAC or 30 VDC (resistive load), 1/10

HP @120 VAC, inductive load

Total current with all four relays energized not to exceed 4 amps

Life Expectancy: 100K ¢ycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD SINKING OPEN COLLECTOR CARD
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for | min.
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: 100 mA max @ Vg, =0.7 V max. ¥y, =30V

QUAD SOURCING OPEN COLLECTOR CARD
Type: Four isolated sourcing PNP transistors,
Isolation To Sensor & User Input Commons; 500 Vrms for 1 min,
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: Internal supply: 24 VDC + 10% , 30 mA max. total
External supply: 30 VDC max., 100 mA max. each output

ALL FOUR SETPOINT CARDS
Response Time: 200 msee. max. to within 99% of final readout value (digital
filter and intemal zero comection disabled)
700 msec. max. {digital filter disabled, internal zero correction enabled)

LINEAR DC OUTPUT (PAXCDL)

Either a 0(4}-20 mA or 0-10 V retransmitted linear DC output is available
from the analog output plug-in card. The programmable output low and high
scaling can be based on various display values. Reverse slope output is possible
by reversing the scaling point positions.

PAXCDLIO - Retransmitted Analog Output Card

ANALOG OUTPUT CARD

Types: 0 to 20 mA, 4 to 20 mA or 0 to 10 VDC

Isolation To Sensor & User Input Commons: 500 Vims for | min.
Working Voltage: 50 V. Not Isolated from all other commons.

Accuracy: 0.17% of F8 (18 to 28°C); 0.4% of FS (0 to 50°C)

Resolution: 1/3500

Compliance: 10 VDC: 10 KQ load min., 20 mA: 500 Q load max.

Update time: 200 msec, max. to within 99% of final output value (digital
filter and intemal zero correction disabled)

700 msec. max. (digital filter disabled, internal zero correction enabled)



Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed, The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. 8lide the panet

gasket over the rear of the unit to the

back of the bezel. The unit should

be installed fully assembled.

Insert the unit into the panel
cutout.

PANEL

PANEL
LATCH

LATCHING
TABS

PANEL
GASKET

While holding the unit in place, push the panel latch over the rear of the unit
s0 that the tabs of the panel laich engage in the slots on the case. The panel
latch should be engaged in the farthest forward slot possible. To achieve a
proper seal, tighten the Jatch screws evenly until the unit is snug in the panel
(Torque 10 approximately 7 in-Ibs [7ON-em]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in & location that does not exceed the maxinum
operating temperature and provides good air ¢irciiation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with @ soft cloth and neutral soap product.
Do NOT use solvents. Confinuous exposure to direct sunlight may accelerate
the aging process of the bezel.

Do not use tools of any kind (serewdrivers, pens, pencils, ete. Y to operate the
keypad of the unit,

PANEL CUT-DUT
3.62 *+%
(92 i ) 1.77+ oz
(45 ¥

The meter can have up to four jumpers that must be checked and / or changed
prior to applying power. The following Jumper Selection Figures show an
enlargement of the jumper area.

To access the jumpers, remove the meter base from the case by firmly
squeezing and pulling back on the side rear finger tabs. This should lower the
latch below the case slot {(which is located just in front of the finger tabs). It is
recommended to release the latch on one side, then start the other side latch.

input Range Jumper

This jumper is used to select the proper input range. The input range selected
in programming must match the jumper setting. Select a range that is high enough
to accommodate the maximum input to avoid overloads. The selection is different
for each meter. See the Jumper Selection Figure for appropriate meter.

Excitation Output Jumper

If your meter has excitation, this jumper is used to select the excitation range
for the application. I excitation is not being used, it is not necessary to check or
move this jumper.

Input Range Jumper
One jumper is used for voltageohms or current input ranges. Select the proper input mnge high

imper is allowed in this area.

enough 1o avoid input signal overload. Only on

in both the voltage and current ranges at the same time. Avoid placing the jumper across two Tanges.

User Input Logic Jumper
This jumper selects the logic state of all the user inputs, If the user inputs are
not used, it is not necessary 1o check or move this jumper.

JUMPER SELECTIONS Main
The ~ indicates factory setting. Circuit
________________________ Board
| INPUT RANGE JUMPER | I_EXCITATION EXCITATION OUTPUT JUMPER!
I CURRENT I | 24Y & 30mA |
| ONLY ONE H2A | | 2V REF. |
| JUMPER IN £200mA | 175mA REF. |
| THIS AREA!  "130ma [ :
| =2mA I ! |:| D f EES2ER
| £2002A | L. - - __ J Jumper & JumPER
| YOLT/OHMS E | LOCATION  LOCATION
| EH =300V ooooo e — ! CURRENT@EE EXCITATION
| OO £20v/10K i |USER INPUT LOGIC -JUMPERl o2
O O &2V/1K0 I

| oo +z00mv/ioca |
, DO k200mvAreee ) | SOURCE
SINK

J REAR TERMINALS




JUMPER SELECTIONS

The — indicates factory setting.

|
I
{ jSINK
|
|
|
|

O—SOURCE

I
I
I
I
. I
¥ REARTERMINALS & o __ ... _____________ ]

Main
Circuit
Board

USER INPUT
2 JUMPER
o LOCATION

CAUTION: To maintain the electrical safety of the meter, remove
unnegeded jumpers completely {from the meter. Do not move the
Jjumpers 1o positions other than those specified.

Main
Circuit
Board

["'"" 2V ONLY

I
= Jumper

Locatiens Eﬁ
CURRNVOLT
RANGES ¢ SIGNAL
CURRENT [ Ble—acine courLe

Signal Jumper

One jumper is used for the input signal #vpe. For current signals, the jumper
is installed. For voltage signals, remove the jumper from the board. (For 2 V
inputs, this removed jumper can be used in the “2 V only” location.}

Couple Jumper
Omne jumper is used for AC/ DC couple. If AC couple is used, then the jumper
is removed from the board. If DC couple is used, then the jumper is installed,

Bridge Excitation

One jumper is used to select bridge excitation to allow use of the higher sensitivity 24 mV input Main

range. Use the 5 V excitation with high output (3 mV/V) bridges. The 5 V excitation also reduces

bridge power compared to 10 V excitation.

A maximum of four 350 ofim fead cells can be driven by the internal bridge excitation voltage.

JUMPER SELECTIONS

The — indicates factory setting.

+24mV I SINK [
£240mV U_j ILD SOURCE |

¥ REAR TERMINALS &

JUMPER SELECTIONS

The ~ indicates factory setting.

[T T T T e T
i
! INPUT RANGE zvony |
I g AT TE -
| 200 mA |
| 20 mA 1
[ 2 mA |
| 200 wA 9 l [ I -4 ar——————=
| | {SIGNAL ———— || — COUPLE!
: oo C j H VOLTAGE: OFF E”D AC: OFF |
! c o Il curment: on W\loope on |
| P e J
: ! Vo o & 2

I |
i oLt & | { sobree G 0
! oo o ! [ sk I
i | Loyt | ___USERINPUT !
i 20y |
| 2v/2v |
d 10 4 4 & REAR TERMINALS &

Input Range Jumper

For most inputs, one jumger is used to select the inpul range. However, for
the following ranges, set the fumpers as stated:

5 A: Remove all jumpers from the input range,

2 V: Install one jumper in “.2/2V" position and one jumper in “2 V only”.

All Other Ranges: One jumper in the selected range only.

Do not have a jumper in both the voltage and current ranges at the same time.
Avoid placing a jumper across two ranges,

Circuit
Board

B
.}UMF‘ER
LOCATION

7 JUMPER
LOCATION

+
g ﬁt— USERINPUT

£ INPUT RANGE




Main
Circuit
Board

:
JUMPER JUMPER
LOCATION LOCATION

INPUT

T 7
RTD § % USER iINPUT

not using RTD probes.

JUMPER SELECTIONS

The ~ indicates factory setting.

| |
| RID INPUT JUMPER |
| |
[ 100 ohms |
| g |
| |
| {

10 ohms o

USER INPUT LOGIC JUMPER

g SINK
[A]

SOURCE

One juinper is used for RTD input ranges. Select the proper range to match
the RTD probe being used. [t is not necessary to remove this jumper when

|
|
|
|
{
|

JREAR TERMINALS

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings, All cabling should conform 1o appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (DC or AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position,
Strip the wire, leaving approximateky 0.3" (7.5 mm) bare lead exposed (stranded
wires should be tinned with solder). Insert the lead under the correct screw-
clamp terminal and tighten until the wire is secure. (Pull wire to verify
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although this meter is designed with 2 high degree of immunity to Electro-
Magnetic Interference {(EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations.Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connecied to protective carth.

2, With use of the lower input ranges or signal sources with high source
impedance, the use of shielded cable may be necessary. This helps to guard
against stray AC pick-up. Attach the shield to the input common of the meter.
Line voltage monitoring and SA CT applications do not usually require
shielding.

3. To minimize potential noise problems, power the meter from the same power
branch, or at least the same phase voltage as that of the signal source.

4. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especiaily useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

. Signal or Contro] cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

6. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible, Loop the cable through the
core several times or use muiltiple cores on each cable for additional
protection. Install line filters on the power input cable to the unit to suppress
power line interference. Install them near the power entry peint of the
enclosure. The following EMI suppression devices (or equivalent) are
recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference marufacturer s instructions when installing a line filter

7. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable tuns as short as possible,

. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC#SNUBO000.

v

oo

3.1 POWER WIRING

AC Power DC Power + |
Tenn?nal 1: VAC 2 2 Term!nal 1. +VDC 2 a
Termiral 2: VAC Terminal 2; -VI3C

+ p—



3.2 INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper and Excitation Jumper should be verified for proper position.

Voltage Signal Current Signal Current Signal (2 wire Current Signal {3 wire
(self powered) (self powered) requiring excitation) requiring excitation)
Terminal 3: +VDC Terminal 4: +ADC Terminal 4: -ADC Terminal 4; +ADC (signal}
Terminal 5: -VDC Terminal 5: -ADC Terminal 6: +ADC Terminal 5: -ADC (common} &
Excitation Jumper: 24 V Terminal 6: +Velt supply =
— . Excitation Jumper: 24 V Ll
= =z G < S
T i . — > > E 2 <+
g E 2| £ 8 e g § §
=g 2 = 5 b5 > Voltage Signal (3 wire -~ o F
o 5 & © © ¥ 3 % requiring excitation) 5]
> O O 3 S ‘_\‘I_ Terminal 3: +VDC (signal) [
£ Terminal 5: -YDC (commeoen) Ivaut
E Terminal 6: +Volt supply
" Excitation Jumper: 24 V Vs
300VDC MAX. | 2A DC MaAX. i
Resistance Signal = Potentiometer Signal %
- o O ; e - S
(3 wire requiring = = (3 wire requiring excitation) = =
excitation) o Lzu =< Termiral 3; Wiper 5 = =
Terminal 3: Resistance > x® = O Terminal 3; Low end of pot. ; bs | B
Terminal 5: Resistance iy % g o Terminal 6: High end of pot. 4 2 = X
Terminal 6: Jumper to = C Q + Excitation Jumper: 2 V REE, g a 8 +
terminal 3 [nput Range Jumper: 2 Volt
Excitation Jumper: Ij—' Module 1 Input Range: 2 Volt B
1.75 mA REF. 175 mA Note: The Apply signal scaling style Y 2V REF.
. REF should be used because the signal will INPUT
- be in volts. Rmin=1Ka

CAUTION: Sensor input cormen is NOT isolated from user fnput common. In order to preserve the safefy of the meter application, the sensor input
comnon st be suitably isolated from hazardons Iive earth referenced voltages; or input common must be af protective earth ground potential. If not,
hazardous live voltage may be present at the User Inpnis and User Input Common terminals. Appropriate considerations must then be given to the
potemtiad of the user input common with respect o earth commen; and the common of the isolated plug-in cards with respect to input common.

Voltage Signal Current Signal Current Signal {2 wire Current Signal (3 wire

(self powered) {self powered) requiring excitation) i requiring excitation) .
Terminal 3: +VDC Terminal 4; +ADC Terminal 4: -ADC i Terminal 4: +ADC (signal) g
Terminal 5: -VDC Terminal 5: -ADC Termingl 6: +ADC Terminal 5: -ADC (common) Lo

Terminal 6: +Volt supply < . -~
£ =
- 2 JCLRAL
3 <C - 1 o
P o B <EE = - Voitage Signal (3 wire
— ™0 N\ € requiring excitation) | i
~ O F Terminal 3: +VDC {signal) lvout  ITout |COMM.
Terminal 5; -VDC (common) ' L
+ — [4] H .
+ - Terminal 6: +Volt supply 3 WIRE TRANSMITTER
LOAD +24V +¥s
2
10 VDC MAX. 20 mA DC MAX. - +

common must be suitably isolated from hazardous live earth referenced voltages; or input common must ke at protective earth ground potential, If not,
hazardous Hve voltage may be present ot the User Inputs and User Input Common terminals, Appropriate considerations nnust then be given to the

f CAUTION: Sensor input connnon is NOT isolated from user input common. In order to preserve the safety of the meter application, the sensor inpit
potential of the user input common with respect to eqrth conunon; wid the common of the isolated plug-in cards with respect to input common.
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Before connecting signal wires, the Signal, Input Range and Couple Jumpers
should be verified for proper positicn.

Voltage Signai Current Signal {Amps) 1 Current Signal (Milliamps)

CAUTION: Connect only one input signal range to the

meter. Hazardous signal levels may be present on
unnsed inputs.

CURRENT

=
=
j@)
S

g
=
3
a
z

300V MAX. AC E

CAUTION: The isolation rating of the input conunon of the
meter with respect to the option card commons and the
wser input connion Terminal 8 (If used) is 125 Vims; and
250 Vrms with respect to AC Power {meter Terminals I &
2). To be certain that the ratings are not exceeded, these
voltages shoulid be verified by a high-voltage meter before

200mA AC MAY. wiring the meter.

w5 AMP
COMM.
COMM

=]
[o] CURRENT

——o] voLT
Line (Hot)

Neutral
Neutral

5A AC MAX.

CAUTTON:
1. Where possible, connect the newtral side of the signal (including current shunts) to the input conmon of the meter. If the input signal is sourced from
aut active eireiil, connect the lower impedance (usually circuit common) to the input signal common of the meter.

2. For phase-to-phase line monitoring where a neutral does not exist, or for ary other signal itput in which the isolation voltuge rating is exceeded, an isolating potential
transformer must be used to isolate the input voltage fromr eavth. With the transformer; the inpw common of the meter can then be earth referenced for safety:

3. When measuring line currents, the use of a cwrrent transformer is recommended, If using external current shunts, insert the shunt in the newtral return line. [f the
isolation voltage rating Is exceeded, the nse of an isolating ctorrem transformer is necessary

Before connecting signal wires, the Input Range Jumnper should be verified for proper position,

2-Wire Single 4-Wire Bridge Input 8-Wire Bridge Input

Ended Input
=
o 0o = o o = 9
oo \ n v g uw n n % A
= % + | o+ + I O+
2 5] o
+ I o
+ —_
40 mVDC MAX. +3IG.
—EXC.
DEADLOAD COMPENSATION BRIDGE COMPLETION RESISTORS
In some cases, the combined deadload and liveload output may exceed the For single strain gage applications, bridge completion resistors must be
range of the 24 mV input. To use this range, the output of the bridge can be offset employed externally 1o the meter. Only use metal film resistors with a low
a smait amount by applving a fixed resistor across one arm of the bridge. This temperature coefficiznt of resistance.
shifts the eleetrical cutput of the bridge downward to within the operating range Load cells and pressure transducers are normally implemenied as full
of the meter. A 106 K ohm fixed resistor shifts the bridge output approximately resistance bridges and do not require bridge completion resistors.

-10 mV (350 ohm bridge, 10 V excitation).
Commect the resistor between +SIG and -SIG. Use a metal film resistor with a
low temperaiure coefficient of resistance.

Thermocouple ! 3.Wire RTD ! 2-Wire RTD CAUTION: Sensor input common is NOT isolated
| fli Jrom wuser inpul common. In order to preserve the
1
1

safety of the meter application, the sensor input

= = = common must be suitably isclated from hazardons
E ('S g E (-l; g E $ g iive earth referenced voltages: or input common
o — Q o — @] o [ Q miust be at protective earth ground potential. If not,
hazendous Tive voltage may be present at the User

Inputs  and User Input Common  terminals,
Appropriate considerations must thex be given to the
potential of the user input conunon with respect to
earth common; and the common of the isolated plug-
in cards with respect to input conumon.

Sense Lead

RTD (Excitation}
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3.3 USER INPUT WIRING

Before connecting the wires, the User input Logic Jumper should be verified for proper position. [f not using User
Inputs, then skip this section, Cnly the appropriate User Input terminal has to be wired,

Sinking Logic | Sourcing Logic
Terminal 8-10:} Connect external switching device between Terminal 8-10: + VDC thru external switching device
Temminal 7: appropriate User Input terminal and User Comm. Terminal 7: -VDC thru extemal switching device

In this logic, the user inputs of the meter are
internally pulled down to ¢ V with 22 K
resistance, The input is active when a voltage
greater than 3.6 VDC is applied.

In this logic, the user inputs of the
meter are internally pulled up to +5 V
with 22 K resistance. The input is active
when it is pulled [ow (<0 .9 V).

USER COMM.
USER3

+{o] USER2

(]

o-{oo] USERT
< [J) USER COMM.
1< o |0] USERT

o~
o
Lt
9]
-

V SUPPLY(30V max.)

- ‘Sourcing Logic
- Terminals 8-11;
©. == VDC through external switching device

_- .+ In this [ogic, the user inputs of the meter are
internally pulled down with 22 K resistance.
= The input is active when a voltage gréater

7 ihan 3.6 VDC is applied.

=] USER3

<L o] USER COMM
—+<5'>{0] USER1
] USER2

V SUPPLY(30V max.)

3.4 SETPOINT (ALARMS) WIRING
3.5 SERIAL COMMUNICATION WIRING See appropriate plug-in card bulletin for details.
3.6 ANALOG OQUTPUT WIRING

gsgézﬁt MAX Optional Custom
o TN M A= Units Overlay
Legends
ToT ™ ™ ™ .
SP1  SP2 SP3 SP4—e | Setooint Al
[—] | Setpoin arm
DSP| (PAR| [FlA | |[F2¥| [RST J
(ose) (Fa) ] Annunciators
KEY DISPLAY MODE CPERATION PROGRAMMING MODE OPERATION
DSP  Index display through max/min/tatalfinput readouts Quit programming and return to display mode
PAR  Access parameter list Store selected parameter and index to next parameter

FiA  Function key 1; hold for 3 seconds for Second Function 1¥*  increment selected parameter value

FZw  Function key 2; hold for 3 seconds for Second Function 2**  Decrement selected parameter value

RST  Reset {(Function key)** Hold with F1a, F2w to scroll value by x1000
* Display Readout Legends may be locked aut in Factary Settings.
** Factory setting for the F1, F2, and RST keys is NO mode,
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OVERVIEW
PROGRAMMING MENU

User Input/ Display/
Signal Function Program Secondary Totalizer Setpoint* Serigl* Analog* Factory
Input Key Lock—out Function {Integrator) (Alorm)  Communication  OQutput Service
Parameters Paramseters  Parameters Porometers  Porameters  Parameters  Parameters Paraemeters Operations
{5 J
A BAR W PAR & FAR W PAR W PAR ¥ fiR PAR b PAR
t-mp | |2-Far| [3-umc] [w-sec]| [s-eme| [6-see| [1-5en] [8-mat FLS|
w w b 4 w h 4 w Jf
* Only accessible with appropriate plug—in card.
DISPLAY MODE STEP BY STEP PROGRAMMING INSTRUCTIONS:

The meter normally operates in the Display Mode, In this mode, the meter
displays can be viewed consecutively by pressing the DSP key. The
annunciators to the left of the display indicate which display is currently shown;
Max Value (MAX), Min Value (MIN), or Totalizer Value (TOT). Each of these
displays can be locked from view through programming, (See Module 3} The
Input Display Value is shown with no annunciator,

PROGRAMMING MCDE
Two programming modes are available.

Full Programming Mode permits all parameters to be viewed and modified.
Upon entering this mode, the front panel keys change to Programming Mode
aperations. This mode should not be entered while a process is running, since
the meter functions and User Input response may not operate properly while
in Full Programming Mode.

Quick Programming Mode permits only cerfain parameters to be viewed
and/or modified. When entering this mode, the front panel keys change to
Programming Mode operations, and all meter functions continue to operate
properly. Quick Programming Mode is configured in Module 3. The Display
Intensity Level “4-LE.” parameter is available in the Quick rogramming
Made only when the security code is non-zero. For a description, see Module
9—Factory Service Operations. Throughout this document, Programming
Mode {without Quick in front) always refers to “Full” Programming Mode.

PROGRAMMING TIPS

The Programming Menu is organized into nine modules (See above). These
modules group together parameters that are related in function. It is
recommended to begin programming with Module 1 and proceed through each
module in sequence. Note that Modules 6 through 8 are only accessible when
the appropriate plug-in option card is installed. f lost or confused while
programiming, press the DSP key to exit programming mode and start over,
When programming is complete, il is recommended to record the meler settings
on the Parameter Value Chart and lock-out parameter programiming with a User
[nput or lock-out code. (See Modules 2 and 3 for fock-out details.)

FACTORY SETTINGS

Factory Settings may be completely restored in Module 9. This is a good
starting point if encountering programming problems. Throughout the module
description sections which follow, the factory seiting for each parameter is
shown below the parameter display. In addition, all factory settings are listed on
the Parameter Value Chart following the programming section,

ALTERNATING SELECTION DISPLAY

In the module description sections which follow, the dual display with
arrows appears for each programming parameter. This is used to illustrate the
display aliernating belween the parameter (top display) and the parameter's
Factory Setting (bottom display), In most cases, selections or value ranges for
the parameter will be listed on the right.

Indicates Program Mode Aliernating Display

Parameter r HﬁEE %
% Selectionivalue
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PROGRAMMING MODE ENTRY (PAR KEY)

The Programming Mode is entered by pressing the PAR key. If this mode is
rot accessible, then meter programming is locked by either a security code ora
Lardware lock. (Sce Modules 2 and 3 for programming lock-out details.)

MODULE ENTRY (ARROW & PAR KEYS)

Upon entering the Programming Mode, the display alternates between Pro
and the present module (initially AT). The arrow keys (F1A and F2¥) are used
to select the destred module, which is then entered by pressing the PAR key.

PARAMETER (MODULE) MENU (PAR KEY)

Each module has a separate parameter menu, These menus are shown at the
start of each module description section which follows, The PAR key is pressed
to advance to a panicular parameter to be changed, without changing the
programming of preceding parameters, Afler completing a module, the display
will return to Pro 0. From this point, programming may continue by selecting
and enfering additional modules. (See MODULE ENTRY above.)

PARAMETER SELECTION ENTRY {(ARROW & PAR KEYS)

For each parameter, the display alternates between the parameter and the
present selection or value for that parameter. For parameters which have a list
of selections, the arrow keys (F14 and F2¥) are used to sequence through the
list until the desired selection is displayed. Pressing the PAR key stores and
activates the displayed sefection, and also advances the meter o the next
parameter.

NUMERICAL VALUE ENTRY (ARROW, RST & PAR KEYS)

For parameters which require a numerical value entry, the arrow keys can be
used to increment or decrement the display to the desired value. When an arrow
key is pressed and held, the display automatically scrolls up or scrolls down.
The longer the key is held, the faster the display scrolls.

The RST key ¢an be used in combination with the arrew keys 1o enter targe
numerical values. When the RST key is pressed along with an arrow key, the
display scrolls by 1000°s. Pressing the PAR key stores and activates the
displayed value, and also advances the meter to the nexi parameter.

PROGRAMMING MODE EXIT (DSP KEY or PAR KEY at Pro 1}

The Programming Mode is exited by pressing the DSP key (from anywhere
in the Programming Mode) or the PAR key {with P-o #2 displayed). This will
commit any stored parameter changes to memory and return the meter to the
Display Mode. If a parameter was just changed, the PAR key shoutd be pressed
to store the change hefore pressing the DSP key. (If power loss occurs before
retuming to the Display Mode, verify recent parameter changes.)



PAX PARAMETER MENU

J4ELPE —round |—F fLEr |—f bARd |—| PeS|—{seue =P x}—Jd5P x
Input Input Display Display Filter Filter Scaling Scaling Input x Display x
Range Couple  Decimal Point  Reunding Setting Band Points Style Value Value

Refer to the appropriate Input Range for the selected
mieter. Use only one Input Range, then proceed to Display
Decimal Point.

rRRRE % SELEGTION RESRSEST'?ON SELECTION RE?SEL?,EON
L, 2BDLR  £200.00 pA 2y £2.0000V
JO02R +2.0000 mA 2hu +20.000 ¥

002/  +20.000 mA 300y 30000V

02  £200.00mA {00a  100.00 ohm

2R +2.0000 A 12010 1000.0 ohm

BPu 220000 mV 18¥o 10000 chm

Select the input range that comesponds to the external signal. This selection
should be high enough to aveid input signal overload but low enough for the
desired inpu! resolution, This selection and the position of the Input Range
Juroper must watch,

<:'[\»l SELECTION RESRSEL?IEON
D2R  20000mA
S

Select the input range that corresponds to the external signal.

" RANGE

m Qh SELECTION oSO SELECTION RESR‘CA}EL?TEION
B2u 200.00 mv Da028 2.0000 mA
- Zu 20000V Bo2R  20.000ma
i 20.000 v 072R 200.00 mA
388, 3000V SR S5.000A
2hlluR 20000 pA

Select the input range 1hat coresponds to the external signal, This selection
should be high enough to avoid input signal overload but low encugh for the
desired input resolution. This seiection and the position of the Tnput Range
Jumper must maich.

PAXH INPUT COUPLE

COUPL)%
S

or df

The input signal can be either AC coupled (rejecting the DC components of

the signal) or DC coupled {measures both the AC and DC components of the
signal). The coupling jumper and the setting of this parameler must match.
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PRMEE|S  sseonon A5,
oade 24mv
%[ 202y 2 Ny

Select the input range that corresponds to the external signal. This selection
should be high enougk to avoid input signal overload but low enough for the
desired input resofution. This selection and the position of the Inpu¢ Range
Jumper must match.

TYPE

m ch SELECTION SELECTION TYPE
ek TTC [ - CTC

% m kc-E ETC PL3I8S RTD platinum 385
ke-4 JTC PEITZ RTD platinum 392
kc-¥ KTC RAle  RTDnickel 872
ke-r RTC FuY?T RTD copper 100
kc-5 sSTC [S-kr Custom TC
tc-bk BTC FS-+H CustomRTD High
keen NTC [&-rL CustomRTDLow

Select the input type that corresponds to the input sensor. For RTD types,
check the RTD Iaput Jumper for maicking selection. For custom types, the
Temperature Scale parameier is not avaifable, the Display Decimal Point is
expanded, and Custom Sensor Scating must be completed.

PAXT TEMPERATURE SCALE

SEALE|%
S %A

Select the lemperature scale. This selection applies for Input, MAX, MIN,
and TOT displays. This deces not change the user instafled Custom Units
Overlay display. if changed, those parameters that relate to the temperature
scale should be checked. This selection is not available for custom sensor types.

°F af

DISPLAY DECIMAL POINT
dELPEIS 0

L f

ik}

H

paon Bpagp

Select the decimat point location for the input, MAX and MIN displays. (The
TOT display decimal point is a separate parameter.) This selection also affects
round, dSP {and d5P2 parameters and setpoint values.



DISPLAY ROUNDING*
i FL' E’E;? Ssﬂ
S 1«

Rounding selections other than one, cause the Input Display to “round’ (o the
nearest rounding increment selected (e. rounding of *5” causes 122 to round to
120 and 123 to round to 125). Rounding staris at the least significant digit of
the Inpu: Display. Remaining parameter entries (scaling point values, setpoint
values, ete.) are not automatically adjusted to this display rounding selection.

URE DISPLAY OFFSET*

1999940 99999

frected with an offset value. This ean be
rrors disc to variances in probe placement

thermometer. This valueis automatically
ow: iow far the display is offset. A value of

FILTER SETTING*
BE to 250 seconds

FILE]S
5[

The input fikter setting is & time constant expressed in tenths of 4 second. The
filter settles to 99% of the final display value within approximately 3 time
constants. This is an Adaptive Digital Filler which is designed to steady the
Input Display reading. A value of 0 disables filtering.

FILTER BAND*
BOto 250 display units

| bAAd %
[

The digital filter wili adapt to variations in the input signal. When the
variation exceeds the input filter band valize, the digital filter disengages. When
the variation becomes less than the band value, ihe filter engages again. This
allows for a stable readout, but permits the display 1o settie rapidly after a large
process change. The value of the band is in display units, A band setting of ‘0
keaps the digital filter permanently engaged.

s pirartieter sels the slapg. value for ice point compensation for the

C: range {5~ bc) urllj,’ The fixed therlnocouple ranges are

* Factory Setting can be used vwithout affecting basic start-up.
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SCALING POINTS*
2io ih

[ PES[%
S 2

Linear - Scaling Points (2)

For linear processes, only 2 scaling points are necessary. It is recommended
that the 2 scaiing points be at opposite ends of the input signal being applied.
The points do not have to be the signal limits. Display scaling will be linear
between and continue past the entered points up to the limits of the Input Signal
Jumper position, Each scaling point has a coordinate-pair of Input Value ( {3P)
and an associated desired Display Value (d5F).

Nonlinear - Scaling Points (Greater than 2)

For non-finear processes, up to 16 scaling points may be used to provide a
piece-wise linear approximation. {The greater the number of scaling poinis
vsed, the greater the conformity accuracy.) The Input Display will be linear
between scaling points that are sequential in program order. Each scaling point
has a coordinate-pair of Input Value ( !P) and an associated desired Display
Value {45). Data from tables or equations, or empirical data could be used to
derive the required number of segments and data values for the coordinate paiss.
[n the SFPAX software, several linearization equations are available.

SCALING STYLE

This parameter does not apply for the PAXT. Scaling values for the PAXT
must be keyed-in.

SEYLE|%
Y[ PEY)

If Input Values and corresponding Display Values are known, the Key-in
(PEH) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have 10 be derived from the actual
input signal source or simulator, the Apply (APLY} scaling style must be used.
Afler using the Apply (RPLY) scaling style, this parameter will default back 1o
PEY but the scaling values will be shown from the previous applied methed.

PEY
RPLY

key-in data
apply signal

INPUT VALUE FOR SCALING POINT 1

L0P 1%
% 0o

For Key-in (PEY), enter the known first Input Value by using the arrow keys.
(The Input Range selection sets up the decimal location for the Input Value).
For Apply (APLY), apply the input signal to the meter, adjust the signal source
externally until the desired Input Value appears. In either method, press the
PAR key to enter the value being displayed.

- 1389910 93393

Note: RPLY style - Pressing the RST key will advance the display fo the next
scaling display poim without storing the input vaiue.

DISPLAY VALUE FOR SCALING POINT 1

[d5P 1%
“| oog]

Enter the first coordinating Display Value by using the arrow keys. This is
the same for PEY and APLY scaling styles. The decimal point follows the dELPE
selection.

- 13359 to 99339

INPUT VALUE FOR SCALING POINT 2

L RP 2%
%[ (00A0)

For Key-in (PEY), enter the known second Input Value by using the arrow
keys. For Apply (RPLY), adjust the signal source externally until the next
desired Input Value appears, (Follow the same procedure if using more than 2
scaling points,)

- {8399 to 39939



DISPLAY VALUE FOR SCALING POINT 2

[d5P 2%
% [o0p0]

Enter the second coordinating Display Value by using the arrow keys. This is
the same for PEY and APLY scaling styles, (Follow the same procedure if using
more than 2 scaling points.}

- 13593 to 99353

General Notes on Scaling

1, Input Values for scaling points should be confined to the limits of the Input
Range Jumper position.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 20 mA can not equal 0 and 10.)
This is referred to as read out jumps (veriical scaled segments).

3. The same Display Value can correspond to more than one Input Value.
{Example: 0 mA and 20 mA can equal 10.)
This is referred to as readout dead zones (horizontal scaled segments).

4. The maximum scaled Display Value spread between range maximum and
minimum is limited to 65,535. For example using +20 mA range the
maximum +20 mA can be scaled to is 32,767 with 0 mA being 0 and Display
Rounding of 1. (Decimal points are ignored.) The other half of 65,535 is for
the lower half of the range 0 to -20 mA even if it is not used. With Display
Rounding of 2, +20 mA can be scaled for 65,535 {32,767 x 2) but with even
Input Display values shown.

. For input levels beyond the first programmed Input Value, the meter extends
the Display Value by calculating the slope from the first two coordinate pairs
(MAP1/dSPi& NP2/ d%P2). If 1P {=4 mA and d5P =0, then 0 mA
would be some negative Display Value. This could be prevented by making

HPI=0mA/d5P =0, NP2 =4 mA/d5P2 =0, with IPT=20mA/
d5P3 = the desired high Display Value. The calculations stop at the limits of
the Input Range Jumper position.

. For input levels beyond the last programmed Input Vatue, the meter extends
the Display Value by calculating the slope from the last two sequential
coordinate pairs. If three coordinate pair scaling points were entered, then the
Drisplay Value calculation would be between P2 / dSP2 & NP3/ 45P3.
The calculations stop at the limits of the [nput Range Jumper position,

Lh
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l—USER INPUTS | |

Se-F2 —l-]

FUNCTION KEYS

The three user inputs are individvally programmable to perform specific
meter conirol functions, While in the Display Mode or Program Mode, the
function is executed the instant the user input transitions to the active state,

The front panel function keys are also individually programmable to perform
specific meter control functions. While in the Display Mode, the primary
function is executed the instant the key is pressed. Holding the function key for
three seconds executes a secondary function. It is possible to program a
secondary function without a primary function.

In most cases, if more than one user input and/or function key is programmed
for the same function, the maintained (level trigger} actions will be performed
while at least one of those user inputs or function keys are activated. The
momentary {edge trigger) actions will be performed every lime any of those
user inputs or function keys transition to the active state.

Note: In the following explanations, not all selections are available for both
user inputs and front panel function keys. Alternating displays are shown
with each selection. Those selections showing both displays are available for
both. If a display is not shown, it is not available for that selection. 8¢~ 1
will represent all three user inputs. F 1 will represent all five fimction keys.

NO FUNCTION

(U5 - [ _Fis
S[ad S

No function is performed if activated. This is the factory setting for all user
inpuis and function keys. No function can be selected without affecting basic
start-up.

PROGRAMMING MODE LOCK-OUT
u 5 r , dh Programming Mode is locked-out, as long as activated
(maintained action). A security ¢ode can be configured to

Q; Pf_ ﬂ 1'_' allow programming access during lock-out.

ZERO (TARE) DISPLAY

U5~ 1% [_Fi%
S rEL [ rEL

The Zero (Tare) Display provides 2 way to zero the Input Display value at
various input levels, causing future Display readings to be offset. This function
is useful in weighing applications where the container or material on the scale
should not be included in the next measurement value. When activated
(momentary action), rESEE flashes and the Display is set to zero. At the same
time, the Display value (that was on the display before the Zero Display} is
subtracted from the Display Offset Value and is automatically stored as the new
Display Offset Value (BFFSL). If another Zero (tare) Display is performed, the
display will again change to zero and the Display reading will shift accordingly.

RELATIVE/ABSOLUTE DISPLAY

USr - % [ Fi%.
% [d-rEL] G [d-rEL]

This function will switch the Input Display between Relative and Absolute.
The Relative is a net value that includes the Display Offset Value. The Input
Display will normally show the Relative unless switched by this function,
Regardless of the display selected, all meter functions continue to operate based
on relative values. The Absolute is a gross value (based on Module | DSP and
INP entries) without the Display Offset Value, The Absolute display is selected
as long as the user input is activated (maintained action) or at the transition of
the function key (momentary action). When the user input is released, or the
function key is pressed again, the input display switches back to Relative
display. AbS (absolute) or rEL {relative) is momentarily displayed at transition
to indicate which display is active.



HOLD DISPLAY

The shown display is held but all other meter functions
continue as long as activated (maintained action).

HOLD ALL FUNCTIONS

The meter disables processing the input, holds all display
contents, and locks the state of all outputs as long as activated

——

%

H - H L d (maintained action). The serial port continues data transfer.

r-

CIA

SYNCHRONIZE METER READING

The meter suspends all functions as long as activated
(maintained action). When the user input is released, the
meter synchronizes the restart of the A/D with other
processes of timing events,

STORE BATCH READING IN TOTALIZER
bsr- 4% ___Fia
% b

The Input Display value is one time added (batched) to the Totalizer at
transition fo activate (momentary action). The Totalizer retains a running sum of
each batch operation until the Totalizer is reset. When this function is selected,
the normal operation of the Totalizer is overridden.

SELECT TOTALIZER DISPLAY

The Totalizer display is selected as long as activated
(maintained action). When the user input is released, the
Input Display is returned. The DSP key overrides the active
user input. The Totalizer continues to function including
associated outputs independent of being displayed.

1%

RESET TOTALIZER

——

USr- % CFi%
S{rkak | S r -Eok]

When activated (momentary action), »ESEE flashes and the Totalizer resets to
zero, The Totalizer then continues to operate as it is configured. This selection
functions independent of the selected display.

RESET AND ENABLE TOTALIZER

When activated (momentary action), rESEL flashes and
the Totalizer resets to zero. The Totalizer continues to
operate while active {maintained action). When the user
input is released, the Totalizer stops and holds its value. This
selection functions independent of the selected display.

YSr-
rk

.

N
aokd

&(

ENABLE TOTALIZER

The Totalizer continues to operate as long as activated
{meintained action). When the user input is released, the
Totalizer stops and holds its value. This selection functions
independent of the selected display.

SELECT MAXIMUM DISPLAY

The Maximum display is selected as long as activated
(maintained action). When the user input is released, the
Input Display returns, The DSP key overrides the active
user input. The Maximum continues to function
independent of being displayed.
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RESET MAXIMUM

When activated (momentary action), » ESEE flashes and
the Maximum resets to the present Input Display value, The
Maximum function then continues from that value. This Q:)
selection functions independent of the selected display.

[ _Fi%

RESET, SELECT, ENABLE MAXIMUM DISPLAY

u 5 - ’ Cﬁ When activated {momentary action}, the Maximum value
is set to the present Input Display value. Maxirmum continues
%

from that value while active (maintained action). When the

user input is released, Maximum detection stops and holds its
value. This selection functions independent of the selected display. The DSP key
overnides the active user input display but not the Maximum function,

SELECT MINIMUM DISPLAY

The Minimum display is selected as long as activated
(maintained action). When the user input is released, the
Input Display is returned. The DSP key overrides the active
user input. The Minimum continues to function
independent of being displayed.

USr- {5

RESET MINIMUM
When activated (momentary action), rESEE flashes and
the Minimum reading is set to the present Input Display
value. The Minimum function then continues from that value.
This selection functions independent of the selected display.

| Fs
Ol r-Lla

RESET, SELECT, ENABLE MINIMUM DISPLAY

u 5 _ : % When activated (momentary action), the Minimum value
is set to the present Input Display value. Minimum continues
%

from that value while active (maintained action). When the

user input is released, Minimum detection stops and holds
its value. This selection functions independent of the selected display. The DSP
key overrides the active user input display but not the Minimum function.

RESET MAXIMUM AND MINIMUM

U5 - 1% [ _Fi%
S r-H] S oA

When activated (momentary action), » ESEE flashes and the Maximum and
Minimum readings are set to the present Input Display value. The Maximum and
Minimum function then continues from that value. This selection functions
independent of the selected display.

CHANGE DISPLAY INTENSITY LEVEL

(U5 - % [ _Fi%
% [d-LEY % [d-LEY

‘When activated {momentary action), the display intensity changes to the next
intensity tevel (of 4). The four levels correspond to Display Intensity Level (d-
LEw) seftings of 0, 3, 8, and 15. The intensity level, when changed via the User
Input/ Function Key, is not retained at power-down, unless Quick Programming
or Full Programming mode is entered and exited. The meter will power-up at the
last saved intensity level.



SETPOINT SELECTIONS
The following selections are accessible only with the Setpoint plug-in card
installed. Refer o the Setpoint Card Bulletin shipped with the Setpoint plug-in
card for an explanation of their operation.

L I5t - Select main or alternate sefpoints
r- | - Reset Setpoint 1 {Alarm 1)

Setpoint r-2 - Reset Setpoint 2 (Afarm 2)
Card r-3 - Reset Setpoint 3 (Alarm 3}
r-4 - Reset Setpoint 4 (Alarm 4)

Only r-34 - Reset Setpoint 3 & 4 (Alarm 3 & 4)

r-234 - Reset Setpoint 2, 3 & 4 (Alarm 2,3 & 4)
r-ALL - Reset Setpoint Al (Alarm All)

PRINT REQUEST

B 1% —Fi%
S [Pr k] % [Pr o]

The meter issues a block print through the serial port when activated. The
data transmitted during a print request is programmed in Module 7. If the user
input is still active after the transmission is complete (about 100 msec), an
addittonal transmission occurs. As long as the user input is held active,
continuous transmissions occur.

3-t8L PARAMETER MENU Prao
PaR § _‘I
Hi Lh 13113 SP- 1 5P-¢2 9F-3 SP-Y4 LadE
Max Display Min Display Total Display Setpoint 1 Satpoint 2  Setpoint 3  Setpoint 4 Security
Lock—out  {eck—out  Lock—out Access Access Access Access Code

Module 3 is the programming for Display lock-out and “Full” and “Quick”
Program [ock-out.

When in the Display Mode, the available displays can be read consecutively
by repeatedly pressing the DSP key. An annunciator indicates the display being
shown. These displays can be locked from being visible, It is recommended that
the display be set to LB when the corresponding function is not used.

SELECTION | DESCRIPTION
rEd Visible in Display Mode
LOE Net visible in Display Mode

“Full” Programming Mode permits all parameters to be viewed and
modified. This Programming Mode can be locked with a security code and/or
user input. When locked and the PAR key is pressed, the meter enters a Quick
Programming Mode. In this mode, the setpoint values can still be read and/or
changed per the selections below. The Display Intensity Level (d-LEL)
parameter also appears whenever Quick Programming Mode is enabled and the
security code is greater than zero,

SELECTION | DESCRIPTION
rkd Visible but not changeable in Quick Programming Mode
ENE Visible and changeable in Quick Programming Mode
Lac Not visible in Quick Programming Mode

* Factory Seiting can be used without affecting basic start-up.

PROGRAMMING MODE ACCESS

MAXIMUM DISPLAY LOCK-QUT*
MINIMUM DISPLAY LOCK-OUT*
TOTALIZER DISPLAY LOCK-OUT*

L _Hia [ % [ EDHS
SLLo B[ ph %[ Laf

These displays can be programmed for LAL or rEd. When programmed for
LOL, the display will not be shown when the DSP key is pressed regardless of
Program Lock-out status. [t is suggested to lock-out the display if it is not needed.
The associated function will continue to operate even if its display is locked-out.

SP-1 SP-2 SP-3 SP-4 SETPOINT ACCESS*
[SP- & [GP-2|% [GP-3% [ SP-H%
S Lo S _ihL) O LAL ©f LT

The setpoint displays can be programmed for LOL, rEd or ERE (See the
following table). Accessible only with the Setpoint plug-in card installed.

PROGRAM MODE SECURITY CODE*

[ LadE]%
S0

By entering any non-zero value, the prompt [odf B will appear when trying
to access the Program Mode. Access will only be allowed afier entering a
matching security code or universal code of 222. With this lock-out, a user input
would not have to be configured for Program Lock-out. However, this lock-out
is overridden by an inactive user input configured for Program Lock-out,

Dto 250

ot | conmianrin | Yo5eame WHELEAR N 1 “FULL” PROGRAMMING MODE ACCESS
Q0 not PLAL “Full® Programming Immediate access.
=0 not PLOL Quick Programming w/Display Intensity After Quick Programming with correct code # at [B4E prompt.
=0 PLOL Active Quick Programming w/Display Intensity After Quick Programming with correct code # at [84E prompt.
=0 PLBC Mot Active *Full” Programming Immediate access.
0 PLOL Active Quick Programming No access
[} PLEC Not Active “Full” Programming Immediate access.

Throughout this document, Programming Mode {without Quick in front) always refers to “Full” Programming (all meter parameters are accessible),
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PARAMETER MENU

PAXT m

Time

PAXS PAXS NOT
ONLY ONLY PAXT ONLY
Lo-t dSP-L {b-L ik
Max. Capture Min. Capture  Display Update Auto—Zero Auto—Zero Units Label Display Offset Ice Point
Delay Tirne Delay Time Time Tracking Delay Tracking Band BackLight Value Compensation

MAX CAPTURE DELAY TIME*

82 to 32758 sec.

$x
!s,
=

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading,
A delay time helps to avoid false captures of sudden short spikes.

MIN CAPTURE DELAY TIME*
LO-E9
v

When the Input Display is below the present MIN value for the entered delay
time, the mefer will capture that display value as the new MIN reading. A delay
time heips to avoid false captures of sudden short spikes,

a8 to 32754 sec.

DISPLAY UPDATE RATE*

S

l

2 5 i 20 updates/sec.

%

This parameter determines the rate of display update. When set to 20
updates/second, the internal re-zero compensation is disabled, allowing for the
fastest possible output response,

§: AUTO.ZERO TRAGKING

Dto 250 sec.

j TO-ZERQ BAND

{ io ‘\‘BSS

a: aummatmal]y compensate for zero drift
iciised by changes in ‘the transducers or electronics, or
Tal oftwelght systems,

1 | “whin' the feadont remains within the tracking
d. of tiitic] ¢qisl o the tracking delay time. When these
£, thémeterre=zeenes the readout. “After:the ré-zero operation,
asels and continles 1o alfozero track.

~zero-tracking band should e set large enough to frack normal zerp
it igmall: eriotgh {0 not interfere:with small process inputs,

filling operations; the 111l raté must exceed the auto-zero tracking rate.
vmds false tracking at tha bi’n‘:ﬂ of the filling operation.

su'img the auto-zere tracking parameter = (),
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UNITS LABEL BACKLIGHT*

B-L {E]%
[ _OFF]

The Units Label Kit Accessory contains a sheet of custom unit overlays
which can be installed in to the meter’s bezel display assembly. The backlight
for these custom units is activated by this parameter.

OFF

DISPLAY OFFSET VALUE*

OFFSE|%,
%

Unless a Zero Display was performed or an offset from Module [ scaling is
desired, this parameter can be skipped. The Display Offset Value is the
difference from the Absolute (gross) Display value 1o the Relative (net) Display
value for the same input level. The meter will automatically update this Display
Offset Value after each Zero Display. The Display Offset Value can be directly
keyed-in to intentionally add or remove display offset. See Relative / Absolute
Display and Zero Display explanations in Module 2.

- 1338910 (9359%

GE PO!NT CGMPENSATiON*

meter, If 'us;n _letom TC range, the ice point compensation can
3 value in Module € when this is yes.

* Factory Setting can be used without affecting basic start-up.
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PARAMETER MENU

Pra

dELPE EBRSE SCFRE

Locut P-Upr

Totalizer
Decimal Point

Totalizer
Time Base

Totalizer
Scale Factor

Totalizer Power
Up Reset

Totalizer Low
Cut Value

The totalizer accumulates {integrates) the Input Display value using one of
two modes. The first is using a time base. This can be used to compute a time-
temperature product. The second is shrough a user input or functien key
programmed for Batch (one time 2dd on demand). This can be used to provide
a readout of temperature integration, useful in curing and sterilization
applications. If the Totalizer is not needed, its dispiay can be locked-out and this
module can be skipped during programming.

TOTALIZER DECIMAL POINT*

[JELPE| S,
[ 0oq

For most applications, this matches the Input Display Decimal Point
(dELPL). If a different location is desired, refer to Totalizer Scale Factor.

] ag ggn pppn Dooon

TOTALIZER TIME BASE

ELASE|Sy ser -seconds (= 1) haur -hours (+ 3600)
N .7 - minutes (+ 60) dRY - days (= 86400)

This is the time base used in Totalizer accumulations, If the Totalizer is being
accumulated threugh a user input programmed for Batch, then this parameter
does not apply.

TOTALIZER SCALE FACTOR*

[SCFRL] %,
[ oo

For most applications, the Totalizer reflects the same decimal point location
and engineering units as the Input Display. In these cases, the Totalizer Scale
Factor is 1.000. The Totalizer Seale Factor can be used to scale the Totalizer to
a different value than the [nput Display. Common possibilities are:

|. Changing decimal point [ocation (example teaths to whole}

2, Avcrage over a confrolled time frame.

Details on caleulating the scale factor are shown later.

If the Fotalizer is being accumulated through & user input programmed for
Batch, then this parameter does not apply.

040 fto BSOED

TOTALIZER LOW CUT VALUE*

Lacuk!
%1 -19999

A low cut value disables Totalizer when the Input Display value falls below
the value programmed.

- {9935 t0 93398

TOTALIZER POWER UP RESET*

P-1P|%

ng
rSk

Do not reset buffer
Reset buffer

.

The Totalizer can be reset te zero on each meter power-up by setting this
parameter to reset.

* Factory Setting can be used without affecting basic start-up.
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TOTALIZER HIGH ORDER DISPLAY

When the total exceeds 5 digits, the front pane! annunciator TOT flashes. In
this case, the meter continues fo totalize up toa 9 digit value. The high order 4
digits and the low order 5 digits of the total are displayed alternately. The letter
“R” denotes the high order display.

TOTALIZER BATCHING

The Totalizer Time Base and scale factor are overridden when a user input or
function key is programmed for store batch (bAL). In this mode, when the user
input or function key is activated, the Input Display reading is one time added
to the Totalizer (batch), The Totalizer retains a running sum of each batch
operation untik the Totalizer is reset. This is useful in weighing operations, when
the value to be added is not based on time but after a filling event.

TOTALIZER USING TIME BASE
Totalizer accumulates as defined by:

Input Display x Totafizer Scale Factor

Tatalizer Time Base

Where:
[nput Display - the present input reading
Totalizer Scale Factor - ¢.001 to 65,000
Totalizer Time Base - {the division factor of EbRSE)

Example: The input reading is at a constant rate of 10.0 gallons per minute. The
Totalizer is used to determine how many gallons in tenths has flowed.
Because the Input Display and Totalizer are both in tenths of gallons, the
Totalizer Scale Factor is 1, With galions per minute, the Towalizer Time Base
is minutes (60). By placing these values in the equalion, the Totalizer wiil
accumulate every second as follows:

10.0 % 1,000 = G.1667 gatlon accurnniates each second
60
This results in:
10.0 gallons accumulates each minute
600.0 gallons accumulates each hour

TOTALIZER SCALE FACTOR CALCULATION EXAMPLES

1. When changing the Totalizer Decimal Point (dELPL) location from the
Input Display Decimal Point {dELPL), the required Totalizer Scale Factor is
multiplied by a power of ten.

Example: Input (dELPEY=0.0 Input {ELPEY =0.00

Tetalizer Scale Totalizar Seale
dEEPE Factor dELPE Factar
0.00 1G 0.000 10
0.0 t 0.00 1
0 N 0.0 A
x16 Ryl a .01
X100 001 xi0 .001

(x = Toralizer display is round by tens or mmdreds)

2. To obtain an average reading within a controlled time frame, the selected
Totalizer Time Base is divided by the given time period expressed in the same
timing units.

Example: Average temperature per hour in a 4 hour period, the scale factor
would be 0,230, To achieve a controlled time rame, connect an external limer
1o 2 nser input programmed for rksk2 The timer will control the stad (reset)
and the stopping (hold) of the totalizer.



Modules &, 7, and 8 are accessible only with the appropriate plug-in cards installed. A quick overview of each Module is
listed below. Refer to the corresponding plug-in card bulletin for a more detailed explanation of each parameter selection.

5-5PL | PARAMETER MENU
PAR
| 5PSEL || Lk -a]—{ 5P~ W35 - | k8N~ ] £8F -} uk -a}—{ <5t -} Stb-a}—{L 1t~ ;
Setpoint  Setpaint Setpoint Setpoint  On Time  Off Time Qutput Reset Standby Setpoint Burn —out
Select Action Value Hysteresis Delay Delay Logic Action Operation  Annuncictors  Action
Repeat programming for each setpoint. EDf-n - ON TIME DELAY o0 to 32750 sec
SPSEL - SELECT SETPOINT ng 5F-1 5P-3 EOF -n - OFF TIME DELAY 00 to 32158 sec
3P-e 3F-¥ laut-n-OUTPUT LOGIC nar rEu
RLE-n - SETPOINT ACTION orF dE-H 1 7EE-n - RESET ACTION T LAiL?
Rb-H# 1 dE-L8
Rb-LE bAfd By !
AN 1 Lobls Skh-n - STANDBY OPERATION n YES
RU-L0 YokA i L !t -n - SETPOINT ANNUNCIATORS BFF Fi;i;
SP-n - SETPOINT VALUE - 19999 to 339989 far
HY5-n - SETPOINT HYSTERESIS ! to ASOBED on bFF

PARAMETER MENU

PAXS PAXS
0 ONL

bAUd — dALA L PRr 1 Addr | Abru |- 2Pt

Baud Data Parity Meter  Abbreviated  Print are Print Input Print Total Print Max Print Setpoint
Rate Bit Bit Address Printing Optians Volue Value & Min Values Values

This module is for R$232 and RS485.

bAld - BAUD RATE BT yeng Rddr - METER ADDRESS b to 3%
'ggg ’gggg Abru - ABBREVIATED PRINTING
P OPL - PRINT OPTIONS

dALR - DATA BITS 1 g

PHI‘ - PARITY BIT 0dd ng ok 5PAE
EUER

B-0ut PARAMETER MENU Pro
PAXT
PAR
LYPE As N AR-L0 AR-H{ udk
Analog Analog Analog Low Ancleg High Analog Burn—out
Type Assignment Scale Value Scale Value Update Time Action
EYPE - ANALOG TYPE o-2o0 g- i AR-L0-ANALOG LOW SCALE VALUE | - 13939 to 99939
Y-20 AN-H { - ANALOG HIGH SCALE VALUE| - 13999 to 99939
AS i - ANALOG ASSIGNMENT np Le vdk - ANALOG UPDATE TIME 8b to (BD sec.
N1 Lok BuFn’ - PROBE BURN-OUT ACTION M Lo
PAXTONLY © ©
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MODEL PAX — 1/8 DIN ANALOG INPUT PANEL METERS

® PROCESS, VOLTAGE, CURRENT, TEMPERATURE, AN STRAIN
GAGE INPUTS

5-DIGIT 0.56" RED SUNLIGHT READABLE DISPLAY
VARIABLE INTENSITY DISPLAY

16 POINT SCALING FOR NON-LINEAR PROCESSES
PROGRAMMABLE FUNCTION KEYS/USER INPUTS

9 DIGIT TOTALIZER (INTEGRATOR) WITH BATCHING
OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT
FOUR SETPOINT ALARM OUTPUTS (W/OPTION CARD)
COMMUNICATION AND BUS CAPABILITIES (W/OPTION CARD)
RETRANSMITTED ANALOG OUTPUT (W/OPTION CARL)
CRIMSON PROGRAMMING SOFTWARE

NEMA 4X/1P65 SEALED FRONT BEZEL

¢ & 8 & o B o PP e

GENERAL DESCRIPTION

The PAX Analog Panel Meters offer many featwes and performance
capabilities 1o suit a wide range of industrial applications. Available in five
different models to handle various analog inpuis, including DC Voltage/Current,
AC Veliage/Current, Process, Temperature, and Strain Gage Inputs. Refer to
pages 4 through 6 for the details on the speeific models, The optional piug-in
output cards allow the opportunity to configure the meter for present
applications, while providing easy upgrades for future needs.

The meters employ a bright .56" LED display. The unit is available with a
red sunlight readable or a standard green LED. The intensity of display can be
adjusted from dark roem applications up Lo sunlight readable, making it ideal
for viewing in bright light applications.

The meters provide a MAX and MIN reading memory with programmable
capture time. The capture time is used to prevent detection of false max or min
readings which may oceur during start-up or unusual process events,

The signal totalizer (integrator) can be used to compute a time-input product.
This can be used to provide a readout of toalized llow, calculate service
intervals of motors or pumps, ete, The totalizer can also accumulate batch
weighing operations.

The meters have four setpoint outputs, implemented on Plug-in option cards.
The Plug-in cards provide dual FORM-C relays (54), quad FORM-A (3A), or
either quad sinking or quad sourcing open coliector logic outputs. The setpoint
alarms can be configured to suit a variety of contre! and alarm requirements.

Communicalion and Bus Capubilities are also available as option cards.
These include RS232, RS485, Modbus, DeviceNet, and Profibus-DP. Readout
values and selpoint alarm values can be controlled through the bus.
Additionally, the meters have a featlure that allows a remote computer to directly
control the outputs of the meter, With an R5232 or RS485 card installed, it is
possible to configure the meter using a Windows® based program. The
configuration data ¢an be saved to a file for later recall.

DIMENSIONS In inches (mm)

A linear DC output signal is available as an oplional Plug-in card. The card
provides either 20 mA or 10 V signals. The output can be scaled independent of
the input range and can track either the inpul, totalizer, max or min readings.

Once the meters have been initially contfgured, the parameter list may be
locked out from further modification in its entirety or enlv the setpoint values
can be made accessible,

The meters have been specifically designed for harsh industrial environments.
With NEMA 4X/1P65 sealed bezel and extensive testing of noise effects to CE
requirements, the meter provides a tough yet reliable application solution.

SAFETY SUMMARY

Al safety related regulations, local codes and instructions that appear in this
literatere or on equipment must be observed o ensure personal safery and to
prevent damage to either the instrument or equipment connegted to it If
equipment is used n a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired,

Do not use this unit to directly command motors, valves, or other actuators
not equipped with safeguards. “To do so cen be potentially harmful to persons or
equipment in the event of a fault to the unit.

CAUTION: Risk of Danger CAUTION: Risk of electric shack,
Read complate instuctions prior to

instaliation and operation of the unit.

Note: Recommended minimum clearance (behind the panel) for mounting clip instaliation is
21" {53 4) Hx 8.0" (12 W

- f == G EEER
»GBBEA v g 1 %U[ 1.L5 ::gg:: ol 1,L5
SP SP2  SP3  SP4 49, — J Qi
@@ ( 1 ) ”ﬂﬂl] g% (4‘4}"-5) 31134“ 7 88| |Ofs (44.5)
(5.9 (29) (164.1) —— 3560 (91.4)—



Working Voltage: 240 Vims
Contact Rating:

One Relay Energized: 5 amps @ 120/240 VAC or 28
VDC f{resistive load), 1/8 HP @120 VAC, inductive
load

Total current with both relays energized not to exceed 5
amps

Life Expectancy: 100 K cycles min. at full load rating.
External RC snubber extends relay life for operation with
inductive foads

Response Time: 200 msec. max. to within 99% of final
readout value (digital filter and internal zero correction
disabled)

700 msec. max. (digital filter disabled, internal zero
correction enabled)

Quad Relay Card:
Type: Four FORM-A relays
Isolation To Sensor & User Input Commeons: 2300 Virms for
1 min.
Working Voltage: 250 Vims
Contact Rating:

One Relay Energized: 3 amps @ 250 VAC or 30 VDC
{resistive load), 1410 HP @120 VAL, inductive load

Total current with all four relays energized not to exceed 4
amps

Life Expectancy: 100K cycles min. at full Ioad rating. External
RC snubber extends relay life for operation with inductive
loads

Response Time: 200 msec. max. to within 99% of final
readout value (digital filter and internal zero correction
disabled)

700 msec. max. (digital filter disabled, internal zero
correction enabled)
Quad Sinking Open Collector Card:
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Cornmens: 500 Vims for 1
min.
Working Voeltage: 50 V. Not Isolated from alf other
COmmOonNs.
Rating: 100 mA max @ Vear = 0.7 V max. Vigax = 30 V
Response Time: 200 msec. max. to within 99% of final
readout value {digltal filter and internal zero correction
disabled) )
700 msec, max. (digital filter disabled, internal zero
correction enabled)
Quad Sourcing Cpen Collector Card:
Type: Four isolated sourcing PNP transistors.
Isolation To Sensor & User Input Commons: 500 Vims for 1
min.
Working Voltage: 50 V' Not Isolated from all other
commons.
Rating: Internal supply: 24 VDC 1+ 10% , 30 mA max. total
External supply: 30 VDC max., 100 mA max. each
output
Response Time: 200 msec. max. to within 99% of final
readout value (digital filter and internal zero correction
disabled)
700 msec. max. (digital filter disabled, internal zero
correction enabled)

TYPE MODEL NO. | DESCRIPTION PART NUMBERS
Meter PAXS Strain Bridge Input Panel Meter, Upgradeable, AC Powered PAXS0000
Strain Bridge Input Panel Meter, Upgradeable, DC Powered PAXS0010
Dual Setpoint Relay Qutput Card PAXCDS10
PAXCDS Quad Setpoint Relay Output Gard PAXCDS20
Quad Setpoint Sinking Open Collector Qutput Card PAXCDS30
%1;;';::' Quad Setpaint Sourcing Open Collector Output Card PAXCDS40
Cards RS485 Serial Communications Card PAXCDC10
PAXCDC R$232 Serial Communications Card PAXCDC20
DeviceNET Communications Card PAXCDC30
PAXCDL Analeg Output Card PAXCDL10
PAXLBK Units Label Kit Accessory PAXLBK10
Accessories - - -
SFPAX PC Configuration Software for Windows 3.x and 95 (3.5" disk) SFPAX
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Programming Overview

Meter Part Numbers

PAX 0

D - DC Volti Current Input

P - Process Input

H - AC True RMS Volt/Current Input *
3 - Strain Gage/Bridge Input

T - Thermocouple and RTD Input

0 - Red, Sunlight Readable Display
1 - Green Display

0 -85to 250 VAC

1-1110 36 VDG, 24 VAC

* PAXH is only available with 85-250 VAC power supply.

Option Card and Accessories Part Numbers

TYPE MODEL NO. DESCRIPTION PART NUMBERS
Dual Setpoint Relay Output Card PAXCDS10
PAXCDS Quad Setpoint Relay Outpat Card PAXCDS20
Quad Setpoint Sinking Open Collector Qutput Card PAXCDS30
Quad Setpoint Sourcing Open Callector Quiput Card PAXCDS40
R$485 Serial Communications Output Card with Terminal Block PAXCDC10
Optional Extended RS485 Serial Communications Output Card with Duak RJ11 Connector PAXCDCAC
Plug-In RS232 Serial Communications Output Card with Terminal Block PAXCDC20
Cards " Extended R5232 Serial Communications Output Card with 8 Pin D Connector PAXCDGC2C
Pagcoc DeviceNet Communications Card PAXCDC30
Modbus Communicaticns Card PAXCDC40
Extended Modbus Communications Gard with Dual RJ11 Cennector PAXCDGCAC
Praofibus-DP Communications Card PAXCDCS0
PAXCDL |Analog Qutput Card PAXGDL10
Accessorles PAXLBK  |Units Label Kit Accessory (Not required for PAXT) PAXLBK10
SFCRD*  |Crimson 2 PC Configuration Software for Windows 98, ME, 2000 and XP SFCRD200

*Crimson software is available for dewnload from hitp:/fwww.rediion.net/
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- DISPLAY: 5 digit, 0.56" {14.2 o) red sunlight readabte or standard green
LEDs, {~19999 to 99999)
. POWER:
AC Versions:
AC Power: 83 to 250 VAC, 50/60 [z, 15 VA
Isclation: 2300 Vrms for 1 min. 1o all inputs and outputs,
DC Versions {Not available on PAXH):
DC Power: 11 t0 36 VDC, 11 W
(derate operating temperature to 40° C if operating <15 VDC and three
plug-in option cards are installed)
AC Power: 24 VAC, + 10%, 50/60 Hz, 15 VA
Isolation: 360 Vrms for 1 min. to all inputs and ontputs (50 V working),
3. ANNUNCIATORS:
MAX - maximum readout selected
MIN - minimum readout selected
TOT - totalizer readout selected, flashes when total overflows
SP1 - setpoint alarm 1 is active
SP2 - setpoint alarm 2 is active
SP3 - setpoint alarm 3 is active
SP4 - setpoint alarm: 4 is active
Units Label - optional units label backlight
- KEYPAD: 3 programmable function keys, 5 keys toial
- A CONVERTER: 16 bit resolution
. UPDATE RATES:
AJD conversion rate: 20 readings/sec.
Step response: 200 msec. max. to within 99% of final readout value
(digital filter 'md internal zero correction diszbled)
. {digital filter di bied mema] Zero

]

[+ RV Y

Setpoint oulpul on/of{‘ delay time: 0 10 32 75 sec,
Analog output update rate: 0 to 14 sec
Max./Min. capture delay time: 0 to 3275 sec.

7. DISPLAY MESSAGES:
“OLOL” - Appears when measurement exceeds + signal range.
‘ULUL” - Appears when measurement exceeds - signal range

T =)
Ca T Appe‘u’s when display values exceed - display range
§. INPUT CAPABILITIES: See specific product specifications, pages 4-6
9. EXCITATION POWER: See specific product specifications, pages 4-6
10. LOW FREQUENCY NOISE REJECTION: (Does not apply to PAXH)
Normal Mode: > 60 dB @ 50 or 60 Hz =1%, digital filter off
Common Mode; 100 dB, DCto 120 Hz
L. USER INPUTS: Three programmable user inputs
Max. Continuous Input: 30 VDC
Isolation To Sgﬂgor Input Common: Not isolated. (Not PAXH)

Response Time: 50 msec. max,
Logic State: Jumper selectable for sink/source logic

SINKING INPUTS SOURCING INPUTS

INPUT STATE 22 KQ pull-upto +5 ¥ 22 ¥4 pull-down
Active Viy <09 VDC Viy > 3.6VDC
Inactive Viy > 36 VDG Viy <09 VDC
12. TOTALIZER;
Funetion:

“fime Base: second, minute, hour, or day
Batch: Can accumulate (gate} input display from & user input
Time Accuracy: 0.01% (ypical
Decimal Point; § to 0.0000
Seale Factor: 0.001 to 65.000
Low Signal Cut-out: -19.999 to 99,999
Total: 9 digits, display alternates between high order and low order readouts

13. CUSTOM LINEARIZATION:
Data Peint Pairs: Selectable from 2 to 16
Display Range: -19,99% 10 99,999
Decimal Pmm 0 to 0.0000

14, MEMORY: Nonvohnlc E?PROM retains all programmable parameters
and display values.
15. ENYIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50°C {0 to 45°C with all three plug-in
cards installed)
Vibration According to TEC 68-2-6: 5 10 150 Hz, in X, Y, Z direction for .5
hours, 2g’s,
Shock According to IEC 68-2-27; Operational 25 g (10g relay), 11 msec in 3
directions.
Storage Temperature Range: -40 to §0°C
Operating and Storage Humidity: 0 to 85% max. RH non-condensing
Altitude: Up to 2000 meters
16. CERTIFICATIONS AND COMPLIANCES;
SAFETY
UL Recognized Component, File #E179239, UL61010A-1, CSA C22.2

Recogmzed o {).8. and C«madmn requ:rements undsr the
Recognition Program of Underwriters Laboratories, Ine.
UL Listed, File # EE37808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.8. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50
IECEE CB Scheme Test Certificate #US/8843A7JL
CB Scheme Test Report #04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 610:0-1: Safety requirements for electrica)
equipment for measurement, control, and laboratory use, Part [
P65 Enclosure rating (Face only}, IEC 529
1P20 Enclosure rating (Rear of unit}, [EC 529
ELECTROMAGNETIC COMPATIBILITY
Immurity to EN 50082-2
Electrostatic discharge

EN61000-4-2 Level 2; 4 Kv contact
Level 3; 8 Kv air

EN 61000-4-3 Level 3; 10 V/im !

80 Mz - 1 GHz

Level 4; 2 Kv 1/

Level 3; 2 Kv power

EN 61000-4-6 Level 3; 10 Vims
150 KEz - §0 MHz

Electremagnetic RF fields
Fast transients (burst) EN 61000-4-4

RF conducted interference

Simulation of cordless telephones ENV 50204  Level 3; 10 Vim

900 MHz =5 MHz

200 Hz, 50% duty cycle
Emissions to EN 50081-2
RF interference EN 33011  Enclosure class A

Power mains class A

Notes:
1. Self-recoverable loss of pesformance during EMI disturbance at 10 Vim:
Measurement input andlor arnalog output signal may deviate during
EMI disturbance.
For operation without loss of performance:
Unit is mownted in a metal enclosure (Buckeye SM7013-0 or equivalent)
I and power cables are rowuted in metal conduit connected 10 earth
ground.
Refer to EMC Installation Guidelines section of the bulletin for additional
information.

17. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-lbs (0.51 N-m) max.

18, CONSTRUCTION: This unit is rated for NEMA 4X/IP55 outdoor use.
P20 Touch safe. Installation Category I, Pollution Degree 2. One piece
bezel/case. Flame resistant, Synthetic rubber kevpad Panel gasket and
mounting clip included,

19. WEIGHT: 104 0z. (295 2)



® FOUR VOLTAGE RANGES (300 VDC Max)

® FIVE CURRENT RANGES (2A DC Max)

® THREE RESISTANCE RANGES (10K Ohm Max)
® SELECTABLE 24 V, 2 V, 1.75 mA EXCITATION

PAXD SPECIFICATIONS
INPUT RANGES:
A N L e o
+200 pADC 0'03:’5.8;’3‘“"9 °"2:$ﬂ::d‘"9 14T Kehm | 15ma | dona
+2 mADC 0'031"’0'.’:; ﬁdi"g 0'12?’5’0?; 'ep:ding 111 ohen 50 mA 0.1 pA
£20 MADC 0.03%+gf£ading 0.12%+2f “r;ading 11.4 ohtt 150 mA 1A
1200 MADGC 0‘05?3%:)?“”9 g7 :fd"‘g 1ichm | 500mA | 10pA
2 ADC | 0.5% of reading 0.7%prreading | 0.1 ohm 3A 0.1 mA
1200 MVDC 0'03{”,';‘3%:?‘“"9 012% 4‘[’;;%3"""9 1.066 Mohm | 100V 10 uv
rzvpc | 00 of reading | 0.12% of reading |1 066 totm | 300V | 0.1mv
220 vpe | 0.00% of tsading | 0.12% of reading | 4 ogg ponm | 300 v 1mv
£300 vDC | 00%% Sf reading | 045% of reading | 4 ogg Motm | acov | 10mv
100 ohm | 00%% afreading | 0.2% of reading | ¢ 175y 0V | 0.0t chm
1000 ohm | 005% of feading | 0.2% of reading | 75y, 30V | 0.1chm
10 Kohm | 009% ofeading | 0.2% ofreading | 47 5, v 1 ohm

* After 20 minute warm-up. Accuracy is specified in two ways:
Accuracy over an [8 to 28°C and 10 to 75% RH environment; and
accuracy over a 0 to 50°C and 0 to 85% RH (non-condensing
environment). Accuracy over the 0 to 50°C range includes the
temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, 5%, regulated, 50 mA max,
Reference Voltage: 2 VDC, 2%
Compliance: I kohm load min. (2 mA max.)
Temperature coefitcient: 40 ppm/°C max.
Reference Current; 1.75 mADC, £ 2%
Compliance: 10 kohm load max.
Temperature coefficient: 40 ppm/°C nax,

& DUAL RANGE INPUT (20 mA or 10 VDC)
® 24 VDC TRANSMITTER POWER

PAXP SPECIFICATIONS
SENSOR INPUTS:
ren | oms | oame | s |coumoss LSS
(-2 tzco0 zrgA mA) reaodgflgfm ,ea%:nzgﬁgfw‘ 20 ohm 150 mA 1 pA
-1 131\;?!?30} rea%i?\g%-; LN rea[cjililgq,:-;inv 500 Kehm | 300V 1mv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C ang 10 to 75% RH environment; and accuracy over a 0 to 50°C and 0 to
85%RH (non-condensing environment). Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

EXCITATION POWER;
Transmitter Power: 24 VDC, £5%, regulated, 50 mA max.



PAXH SPECIFICATIONS

INPUT RANGES:
Isolation To Option Card Commons and User Input Commons: 125 Vims
isolation To AC Power Terminals: 250 Vrms

S | acoumscy: | MEDANCE | contavious | KBS | cesoromon
200 my | 1% 9f ceading ' gg onm | 3gv 0V | 0.0t my
av | 015110000 | ggg konm | 3oV £V | 04my
2oy [ O1%oIeading | eggonm | 300v | savov | 1mv
300y | B2 21168903 | gg iohm | s00v  [s00v| oav
200 pA °~1°’i§f{ﬁi‘”"9 111Kehm | 15mA | +15ma | 001 A
2ma 0T :;adi"g fichm | S0mA | s50mA ! 01pa
20 mA °'1°/:§£f:”i"9 11ichm | 150mA |+150ma| 1A
200ma | 019 OITE2NG |y s o | soomA [2500mA | 10pA
sa | ORI | ooaohm | 7An [ arae | 1ma

® FOUR VOLTAGE RANGES (300 VAC Max)

® FIVE CURRENT RANGES (5 A Max)

® ACCEPTS AC OR DC COUPLED INPUTS

® THREE WAY ISOLATION: POWER, INPUT AND OUTPUTS

*Conditions for accuracy specification:
= 20 minutes warmup
- 18-28°C temperature range, 10-75% RH non-condensing
- 50 Hz - 400 Hz sine wave input
- 1%% to 100% of range
- Add 0.1% reading + 20 counts error over 0-50°C range
= Add 0.2% reading + 10 counts error for crest factors up to 3, add 1% reading up to 5
- Add 0.5% reading + 10 counts of I}C component
- Add 1% reading + 20 counts error over 20 Hz to 10 KHz range
** Non-repetitive surge rating: 15 A for 5 seconds
*** Inputs are direct coupled 1o the input divider and shunts. Input signals with
high DC component levels may reduce the usable range.

MAX CREST FACTOR (Vp/VRMS): 5 @ Full Scate Input
INPUT COUPLING: AC or AC and DC

INPUT CAPACITANCE: 10 pF

COMMON MODE VOLTAGE: 125 VAC working
COMMON MODE REJECTION: (DC fo 60 Hz) 100 dB

PAXS SPECIFICATIONS

® [OAD CELL, PRESSURE AND TORQUE BRIDGE INPUTS
® DUAL RANGE INPUT: #24 mV OR £240 mV

® SELECTABLE 5 VDC OR 10 VDC BRIDGE EXCITATION

® PROGRAMMABLE AUTO-ZERO TRACKING

CONNECTION TYPE: 4-wire bridae (differential)

SENSOR INPUTS:
ACCURACY" ACCURACY* X

INPUT RANGE o IMPEDANCE | CONTINUCUS | RESOLUTION
{18 1o 28°C) {0 to 50°C} OVERLOAD
0.02% of 0.07% of

+24 mvDC reading +3 iV | reading +4 uV 106 Mohm 30V 1V
0.02% of 0.07% of

+240 mVDC reading +30 pV | reading +40 pv 100 Mohm 30V 10 pv

2-wire (single-ended)
COMMON MODE RANGE (w.r.t. input common); 0 10 +5 VDC

Rejection: 80 dB (DC to 120 Hz)

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C and 10 to 75% RH environment; and accuracy over a 0 fo 50°C and 0 to
85% RH (non-condensing environment), Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

BRIDGE EXCITATION :
Jurnper Selectable: 5 VIC @ 65 mA max., 2%
10 VDC @ 125 mA max., £2%
Temperature coefficient (ratio metric): 20 ppna®C max.



PAXT SPECIFICATIONS

READOUT:

Resolution: Variable: 0.1, 0.2, 0.5, or 1, 2, or 5 degrees

Scale: ForC

Offset Range: -19,99% 10 99,999 display units
THERMOCOUPLE INPUTS:

Input Impedance: 20 MQ

Lead Resistance Effect; 0.031V/ohm

Max, Continuous Overvoltage: 30 V

® THERMOCOQUPLE AND RTD INPUTS
® CONFORMS TO ITS-80 STANDARDS
® CUSTOM SCALING FOR NON-STANDARD PROBES
® TIME-TEMPERATURE INTEGRATOR

RTD INPUTS:
Type: 3 or 4 wire, 2 wire can be compensated for lead wire resistance
Excitation current: 100 ohm range: 165 nA
10 ohm range: 2.6 mA
Lead resistance: 100 ohm range: 10 ohm/lead max.
10 ohm range; 3 ohms/lead max.

INPUT ACCURAGY*|ACCURACY" WIRE COLOR Max, continuous overload: 30 v
RANGE STANDARD
TYPE {1810 28°C) | (Oto 50°C) ACCURACY* | ACCURACY* | STANDARD
20010 400°C | 1.2°C 2.1°C ( ):Tg ( E)ii;;“ =M e . k] o =X
) (+] ° L2 .12 +) blue + ite
T |o2m0t0-2000¢| ITS90 | yred  [() blee 1000hmPt | soni0s50°c | 04 16°C IEC 751
s alpha = .00385
-200 to 871" 1.0°C 24°C g (+) purple [(+) brown 100 ohm PL ficial
E -270 to -200°C e ITS-80 () red (=) blue alpha = . 683919 -200 to 850°C 0.4°C 1.6°C r;?a‘r:'l d';':
- 780°C | 1.1° 3° _op |(*) white |{+) yellow | {7720 ohm Nickel | _ . o . no official
J 200 o 760°C 1°C 23c | mseo |0 | e alpha = 00672 | “8010 260°C 0.2°C 0.5°C i
-200to 1372°C| 1.3°C 34°C (+} yellow |{+) brown 10 ohm Copper | _ . o P, no cfficial
K |2r0t0.2000C| = TS890 Tiv'ed | blue alpha = po4z7 | 10010 260°C | D4%C i standard

N s o 0 ¥ ne {+) white

R 50 to 1768°C 1.9°C 4.0°C ITS-90 standard  |{-) blue
a o, o no {+) white

5 -5010 1768°C 1.9°C 4.0°C ITS-80 sandard  |(-) blue

10010 300°C | 39°C | 57°C no o
B laonto1azecc| 28°C | 44C | TS |gandard [standard
-200 fo 1300°C{ 1.3°C 3.1°C ITS-90 (+) orange |{+) crange
-270 to -200°C | {-} red (-} blue
c N o s, ASTM  |no ne
(worwagy| 010 23FC | 18°C | BA°C \pgag agelstandard |standard

*Afler 20 min. warm-up. Accuracy is specified in two ways: Accuracy overan 18
to 28°C and 15 to 73% RH eavirenment; and Accuracy over a 0 20 50°C and 0 to
83% RH {non condensing) environment. Accuracy specified over the 0 to 50°C
operating range includes meter tempee and fce point tracking effects, The
specification includes the A/D conversion errors, linearization conformity, and
thermocouple ice point compensation, Total system accuracy is the sum of meter
and probe errors, Accuracy may be improved by field calibrating the meter readout
at the femperature of inlerest.

** The accuracy over the interval -270 to -200°C is a function of temperature,
ranging from 1°C at -200°C and degrading to 7°C at -270°C. Accuracy may be
improved by field calibrating the meter readout at the temperature of interest,

*** These curves have been corrected to [T5-90.

CUSTOM RANGE: Up to 16 data point pairs
Input range: -10 to 65 mV
0 to 400 ohms, high range
0 to 25 ohms, low range
Display range: -19999 to $9999

INPUT TYPE RANGE '?fact"‘:%?g A(%f;“;‘:,%‘)"
Custom -1010 65mV | 0.02% of reading | 0.12% of reading
mV range {1 uvres) + 4uV + Sy
Custom 0 to 400 0.02% of reading | 0.12% of reading
100 ohmrange | (10 MQ res.) +0.04 Q +0050
Custom Oto250 0.04% of reading | 0.20% of reading
10 chm range {1 M res,) + 0.005 O +0.007

UNITS LABEL KIT (PAXLBK)} - Not required for PAXT
Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled in the programming.
Each PAXT meter is shipped with °F and °C overlay labels which can be
installed into the meter’s bezel display assembly.

EXTERNAL CURRENT SHUNTS (APSCM)

To measure DC current signals greater than 2 ADC, a shunt must be used, The
APSCMO10 current shunt coaverts a maximum 10 ADC signal into 10.0 mV.
The APSCM100 current shunt converts a maximum 100 ADC signal into 100.0
mV. The continuous current through the shuat is limited to 115% of the rating.



WARNING: Disconnect all power to the unit before
instalting Plug-in cards.

Adding Option Cards

The PAX and MPAX series meters can be fitted with up to three optional plug-
in cards. The details for each plug-in card can be reviewed in the specification
section below. Only one card from each function type can be installed at one time.
The function types include Setpoint Alamms (PAXCDS), Communications
(PAXCDC), and Analog Qutput (PAXCDL). The plug-in cards can be installed
initially or at a later date.

P

i
COMMUNICATION CARDS (PAXCDC)

A variety of communication protocols are available for the PAX and MPAX
series. Only one of these cards can be installed at a time. When programming
the unit via RLCPro, a Windows® based program, the RS232 or RS485 Cards
must be used.

PAXCDCI0 - RS485 Serial
PAXCDC20 - RS232 Serial
PAXCIDC30 - DeviceNet

SERIAL COMMUNICATIONS CARD
Type: R5485 or RS232
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min,
Working Voltage: 50 V. Not Isolated from all other commons.
Data: 7/8 bits
Baud: 300 to 19,200
Parity: no, odd or even
Bus Address: Selectable 0 to 99, Max. 32 meters per line (R5485)
Transmit Delay: Selectable for 2 to 50 msec or 50 to 100 msec {R5485)

PAXCDCA0 - Modbus
PAXCECSG - Profibus-DP

DEVICENET™ CARD

Compatibility: Group 2 Server Only, not UCMM capable

Baud Rates: 125 Kbaud, 250 Kbaud, and 500 Kbaud

Bus Interface: Phillips 82C250 or equivalent with MIS wiring protection per
DeviceNet™ Volume | Section 10.2.2.

Node Isolation: Bus powered, isolated node

Host Isolation: 500 Voms for 1 minute (50 V working) between DeviceNet™
and meter input common. '

MODBUS CARD
Type: RS485; RTU and ASCII MODBUS modes
Isolation To Sensor & User Input Commons: 500 Vrms for 1 mimute.
Working Voltage: 50 V. Not isolated from all other commons,
Band Rates: 300 to 38400,
Data: 7/8 bits
Parity: No, Odd, or Even
Addresses: 1 to 247,
Transmit Delay: Programmable; See Transmit Delay explanation.

PROFIBUS-DP CARD

Fieldbus Type: Profibus-DP as per EN 50170, implemented with Siemens
SPC3 ASIC

Conformance: PNO Certified Profibus-DP Slave Device

Baud Rates: Automatic baud rate detection in the range 9.6 Kbaud to 12 Mbaud

Station Address: 0 to 126, set by the master over the network. Address stored
in non-volatile memory.

Connection: 9-pin Femnale D-Sub connector

Network Isolation: 500 Vrms for 1 minute (5¢ V working) between Profibus
network and sensor and vser input commons, Not isolated from afl other
commons.

PROGRAMMING SOFTWARE

Crimson is a Windows® based program that allows configuration of the PAX
meter from a PC. Crimson offers standard drop-down menu commands, that
make it easy to program the PAX meter. The PAX program can then be saved in
a PC file for future use. A PAX serial plug-in card is required to program the
meter using the software.

SETPOINT CARDS (PAXCDS)

The PAX and MPAX series has 4 available setpoint alarm output plug-in
cards. Only one of these cards can be installed at a time. (Logic state of the
outputs can be reversed in the programming.) These plug-in cards include:

PAXCDS10 - Dual Relay, FORM-C, Normally open & closed
PAXCDS20 - Quad Relay, FORM-A, Normally open only
PAXCDS30 - Isolated quad sinking NPN open collector
PAXCDS40 - Isolated quad sourcing PNP open collegtor

DUALRELAY CARD

Type: Two FORM-C relays

Isolation To Sensor & User Input Commons: 2000 Vrms for 1 ruin,
Working Voltage: 240 Vrims

Contact Rating:
One Relay Energized: 5 amps @ 120/240 VAC or 28 VDC {resistive load),

1/8 HP @120 VAC, inductive load

Total current with both relays energized not to exceed 5 amps

Life Expectancy: 100 K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD RELAY CARD

Type: Four FORM-A relays

Isolation To Sensor & User Input Commons: 2300 Vrms for 1 min.
Working Voltage: 250 Vrms

Contact Rating;
One Relay Energized: 3 amps @ 240 VAC or 30 VDC (resistive load), 1/10

HP @120 VAC, inductive load

Total current with all four relays energized not to exceed 4 amps

Life Expectancy: 100K ¢ycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD SINKING OPEN COLLECTOR CARD
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for | min.
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: 100 mA max @ Vg, =0.7 V max. ¥y, =30V

QUAD SOURCING OPEN COLLECTOR CARD
Type: Four isolated sourcing PNP transistors,
Isolation To Sensor & User Input Commons; 500 Vrms for 1 min,
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: Internal supply: 24 VDC + 10% , 30 mA max. total
External supply: 30 VDC max., 100 mA max. each output

ALL FOUR SETPOINT CARDS
Response Time: 200 msee. max. to within 99% of final readout value (digital
filter and intemal zero comection disabled)
700 msec. max. {digital filter disabled, internal zero correction enabled)

LINEAR DC OUTPUT (PAXCDL)

Either a 0(4}-20 mA or 0-10 V retransmitted linear DC output is available
from the analog output plug-in card. The programmable output low and high
scaling can be based on various display values. Reverse slope output is possible
by reversing the scaling point positions.

PAXCDLIO - Retransmitted Analog Output Card

ANALOG OUTPUT CARD

Types: 0 to 20 mA, 4 to 20 mA or 0 to 10 VDC

Isolation To Sensor & User Input Commons: 500 Vims for | min.
Working Voltage: 50 V. Not Isolated from all other commons.

Accuracy: 0.17% of F8 (18 to 28°C); 0.4% of FS (0 to 50°C)

Resolution: 1/3500

Compliance: 10 VDC: 10 KQ load min., 20 mA: 500 Q load max.

Update time: 200 msec, max. to within 99% of final output value (digital
filter and intemal zero correction disabled)

700 msec. max. (digital filter disabled, internal zero correction enabled)



Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed, The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. 8lide the panet

gasket over the rear of the unit to the

back of the bezel. The unit should

be installed fully assembled.

Insert the unit into the panel
cutout.

PANEL

PANEL
LATCH

LATCHING
TABS

PANEL
GASKET

While holding the unit in place, push the panel latch over the rear of the unit
s0 that the tabs of the panel laich engage in the slots on the case. The panel
latch should be engaged in the farthest forward slot possible. To achieve a
proper seal, tighten the Jatch screws evenly until the unit is snug in the panel
(Torque 10 approximately 7 in-Ibs [7ON-em]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in & location that does not exceed the maxinum
operating temperature and provides good air ¢irciiation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with @ soft cloth and neutral soap product.
Do NOT use solvents. Confinuous exposure to direct sunlight may accelerate
the aging process of the bezel.

Do not use tools of any kind (serewdrivers, pens, pencils, ete. Y to operate the
keypad of the unit,

PANEL CUT-DUT
3.62 *+%
(92 i ) 1.77+ oz
(45 ¥

The meter can have up to four jumpers that must be checked and / or changed
prior to applying power. The following Jumper Selection Figures show an
enlargement of the jumper area.

To access the jumpers, remove the meter base from the case by firmly
squeezing and pulling back on the side rear finger tabs. This should lower the
latch below the case slot {(which is located just in front of the finger tabs). It is
recommended to release the latch on one side, then start the other side latch.

input Range Jumper

This jumper is used to select the proper input range. The input range selected
in programming must match the jumper setting. Select a range that is high enough
to accommodate the maximum input to avoid overloads. The selection is different
for each meter. See the Jumper Selection Figure for appropriate meter.

Excitation Output Jumper

If your meter has excitation, this jumper is used to select the excitation range
for the application. I excitation is not being used, it is not necessary to check or
move this jumper.

Input Range Jumper
One jumper is used for voltageohms or current input ranges. Select the proper input mnge high

imper is allowed in this area.

enough 1o avoid input signal overload. Only on

in both the voltage and current ranges at the same time. Avoid placing the jumper across two Tanges.

User Input Logic Jumper
This jumper selects the logic state of all the user inputs, If the user inputs are
not used, it is not necessary 1o check or move this jumper.

JUMPER SELECTIONS Main
The ~ indicates factory setting. Circuit
________________________ Board
| INPUT RANGE JUMPER | I_EXCITATION EXCITATION OUTPUT JUMPER!
I CURRENT I | 24Y & 30mA |
| ONLY ONE H2A | | 2V REF. |
| JUMPER IN £200mA | 175mA REF. |
| THIS AREA!  "130ma [ :
| =2mA I ! |:| D f EES2ER
| £2002A | L. - - __ J Jumper & JumPER
| YOLT/OHMS E | LOCATION  LOCATION
| EH =300V ooooo e — ! CURRENT@EE EXCITATION
| OO £20v/10K i |USER INPUT LOGIC -JUMPERl o2
O O &2V/1K0 I

| oo +z00mv/ioca |
, DO k200mvAreee ) | SOURCE
SINK

J REAR TERMINALS




JUMPER SELECTIONS

The — indicates factory setting.

|
I
{ jSINK
|
|
|
|

O—SOURCE

I
I
I
I
. I
¥ REARTERMINALS & o __ ... _____________ ]

Main
Circuit
Board

USER INPUT
2 JUMPER
o LOCATION

CAUTION: To maintain the electrical safety of the meter, remove
unnegeded jumpers completely {from the meter. Do not move the
Jjumpers 1o positions other than those specified.

Main
Circuit
Board

["'"" 2V ONLY

I
= Jumper

Locatiens Eﬁ
CURRNVOLT
RANGES ¢ SIGNAL
CURRENT [ Ble—acine courLe

Signal Jumper

One jumper is used for the input signal #vpe. For current signals, the jumper
is installed. For voltage signals, remove the jumper from the board. (For 2 V
inputs, this removed jumper can be used in the “2 V only” location.}

Couple Jumper
Omne jumper is used for AC/ DC couple. If AC couple is used, then the jumper
is removed from the board. If DC couple is used, then the jumper is installed,

Bridge Excitation

One jumper is used to select bridge excitation to allow use of the higher sensitivity 24 mV input Main

range. Use the 5 V excitation with high output (3 mV/V) bridges. The 5 V excitation also reduces

bridge power compared to 10 V excitation.

A maximum of four 350 ofim fead cells can be driven by the internal bridge excitation voltage.

JUMPER SELECTIONS

The — indicates factory setting.

+24mV I SINK [
£240mV U_j ILD SOURCE |

¥ REAR TERMINALS &

JUMPER SELECTIONS

The ~ indicates factory setting.

[T T T T e T
i
! INPUT RANGE zvony |
I g AT TE -
| 200 mA |
| 20 mA 1
[ 2 mA |
| 200 wA 9 l [ I -4 ar——————=
| | {SIGNAL ———— || — COUPLE!
: oo C j H VOLTAGE: OFF E”D AC: OFF |
! c o Il curment: on W\loope on |
| P e J
: ! Vo o & 2

I |
i oLt & | { sobree G 0
! oo o ! [ sk I
i | Loyt | ___USERINPUT !
i 20y |
| 2v/2v |
d 10 4 4 & REAR TERMINALS &

Input Range Jumper

For most inputs, one jumger is used to select the inpul range. However, for
the following ranges, set the fumpers as stated:

5 A: Remove all jumpers from the input range,

2 V: Install one jumper in “.2/2V" position and one jumper in “2 V only”.

All Other Ranges: One jumper in the selected range only.

Do not have a jumper in both the voltage and current ranges at the same time.
Avoid placing a jumper across two ranges,

Circuit
Board

B
.}UMF‘ER
LOCATION

7 JUMPER
LOCATION

+
g ﬁt— USERINPUT

£ INPUT RANGE




Main
Circuit
Board

:
JUMPER JUMPER
LOCATION LOCATION

INPUT

T 7
RTD § % USER iINPUT

not using RTD probes.

JUMPER SELECTIONS

The ~ indicates factory setting.

| |
| RID INPUT JUMPER |
| |
[ 100 ohms |
| g |
| |
| {

10 ohms o

USER INPUT LOGIC JUMPER

g SINK
[A]

SOURCE

One juinper is used for RTD input ranges. Select the proper range to match
the RTD probe being used. [t is not necessary to remove this jumper when

|
|
|
|
{
|

JREAR TERMINALS

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings, All cabling should conform 1o appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (DC or AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position,
Strip the wire, leaving approximateky 0.3" (7.5 mm) bare lead exposed (stranded
wires should be tinned with solder). Insert the lead under the correct screw-
clamp terminal and tighten until the wire is secure. (Pull wire to verify
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although this meter is designed with 2 high degree of immunity to Electro-
Magnetic Interference {(EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations.Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connecied to protective carth.

2, With use of the lower input ranges or signal sources with high source
impedance, the use of shielded cable may be necessary. This helps to guard
against stray AC pick-up. Attach the shield to the input common of the meter.
Line voltage monitoring and SA CT applications do not usually require
shielding.

3. To minimize potential noise problems, power the meter from the same power
branch, or at least the same phase voltage as that of the signal source.

4. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especiaily useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

. Signal or Contro] cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

6. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible, Loop the cable through the
core several times or use muiltiple cores on each cable for additional
protection. Install line filters on the power input cable to the unit to suppress
power line interference. Install them near the power entry peint of the
enclosure. The following EMI suppression devices (or equivalent) are
recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference marufacturer s instructions when installing a line filter

7. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable tuns as short as possible,

. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC#SNUBO000.

v

oo

3.1 POWER WIRING

AC Power DC Power + |
Tenn?nal 1: VAC 2 2 Term!nal 1. +VDC 2 a
Termiral 2: VAC Terminal 2; -VI3C

+ p—



3.2 INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper and Excitation Jumper should be verified for proper position.

Voltage Signal Current Signal Current Signal (2 wire Current Signal {3 wire
(self powered) (self powered) requiring excitation) requiring excitation)
Terminal 3: +VDC Terminal 4: +ADC Terminal 4: -ADC Terminal 4; +ADC (signal}
Terminal 5: -VDC Terminal 5: -ADC Terminal 6: +ADC Terminal 5: -ADC (common} &
Excitation Jumper: 24 V Terminal 6: +Velt supply =
— . Excitation Jumper: 24 V Ll
= =z G < S
T i . — > > E 2 <+
g E 2| £ 8 e g § §
=g 2 = 5 b5 > Voltage Signal (3 wire -~ o F
o 5 & © © ¥ 3 % requiring excitation) 5]
> O O 3 S ‘_\‘I_ Terminal 3: +VDC (signal) [
£ Terminal 5: -YDC (commeoen) Ivaut
E Terminal 6: +Volt supply
" Excitation Jumper: 24 V Vs
300VDC MAX. | 2A DC MaAX. i
Resistance Signal = Potentiometer Signal %
- o O ; e - S
(3 wire requiring = = (3 wire requiring excitation) = =
excitation) o Lzu =< Termiral 3; Wiper 5 = =
Terminal 3: Resistance > x® = O Terminal 3; Low end of pot. ; bs | B
Terminal 5: Resistance iy % g o Terminal 6: High end of pot. 4 2 = X
Terminal 6: Jumper to = C Q + Excitation Jumper: 2 V REE, g a 8 +
terminal 3 [nput Range Jumper: 2 Volt
Excitation Jumper: Ij—' Module 1 Input Range: 2 Volt B
1.75 mA REF. 175 mA Note: The Apply signal scaling style Y 2V REF.
. REF should be used because the signal will INPUT
- be in volts. Rmin=1Ka

CAUTION: Sensor input cormen is NOT isolated from user fnput common. In order to preserve the safefy of the meter application, the sensor input
comnon st be suitably isolated from hazardons Iive earth referenced voltages; or input common must be af protective earth ground potential. If not,
hazardous live voltage may be present at the User Inpnis and User Input Common terminals. Appropriate considerations must then be given to the
potemtiad of the user input common with respect o earth commen; and the common of the isolated plug-in cards with respect to input common.

Voltage Signal Current Signal Current Signal {2 wire Current Signal (3 wire

(self powered) {self powered) requiring excitation) i requiring excitation) .
Terminal 3: +VDC Terminal 4; +ADC Terminal 4: -ADC i Terminal 4: +ADC (signal) g
Terminal 5: -VDC Terminal 5: -ADC Termingl 6: +ADC Terminal 5: -ADC (common) Lo

Terminal 6: +Volt supply < . -~
£ =
- 2 JCLRAL
3 <C - 1 o
P o B <EE = - Voitage Signal (3 wire
— ™0 N\ € requiring excitation) | i
~ O F Terminal 3: +VDC {signal) lvout  ITout |COMM.
Terminal 5; -VDC (common) ' L
+ — [4] H .
+ - Terminal 6: +Volt supply 3 WIRE TRANSMITTER
LOAD +24V +¥s
2
10 VDC MAX. 20 mA DC MAX. - +

common must be suitably isolated from hazardous live earth referenced voltages; or input common must ke at protective earth ground potential, If not,
hazardous Hve voltage may be present ot the User Inputs and User Input Common terminals, Appropriate considerations nnust then be given to the

f CAUTION: Sensor input connnon is NOT isolated from user input common. In order to preserve the safety of the meter application, the sensor inpit
potential of the user input common with respect to eqrth conunon; wid the common of the isolated plug-in cards with respect to input common.

11



Before connecting signal wires, the Signal, Input Range and Couple Jumpers
should be verified for proper positicn.

Voltage Signai Current Signal {Amps) 1 Current Signal (Milliamps)

CAUTION: Connect only one input signal range to the

meter. Hazardous signal levels may be present on
unnsed inputs.

CURRENT

=
=
j@)
S

g
=
3
a
z

300V MAX. AC E

CAUTION: The isolation rating of the input conunon of the
meter with respect to the option card commons and the
wser input connion Terminal 8 (If used) is 125 Vims; and
250 Vrms with respect to AC Power {meter Terminals I &
2). To be certain that the ratings are not exceeded, these
voltages shoulid be verified by a high-voltage meter before

200mA AC MAY. wiring the meter.

w5 AMP
COMM.
COMM

=]
[o] CURRENT

——o] voLT
Line (Hot)

Neutral
Neutral

5A AC MAX.

CAUTTON:
1. Where possible, connect the newtral side of the signal (including current shunts) to the input conmon of the meter. If the input signal is sourced from
aut active eireiil, connect the lower impedance (usually circuit common) to the input signal common of the meter.

2. For phase-to-phase line monitoring where a neutral does not exist, or for ary other signal itput in which the isolation voltuge rating is exceeded, an isolating potential
transformer must be used to isolate the input voltage fromr eavth. With the transformer; the inpw common of the meter can then be earth referenced for safety:

3. When measuring line currents, the use of a cwrrent transformer is recommended, If using external current shunts, insert the shunt in the newtral return line. [f the
isolation voltage rating Is exceeded, the nse of an isolating ctorrem transformer is necessary

Before connecting signal wires, the Input Range Jumnper should be verified for proper position,

2-Wire Single 4-Wire Bridge Input 8-Wire Bridge Input

Ended Input
=
o 0o = o o = 9
oo \ n v g uw n n % A
= % + | o+ + I O+
2 5] o
+ I o
+ —_
40 mVDC MAX. +3IG.
—EXC.
DEADLOAD COMPENSATION BRIDGE COMPLETION RESISTORS
In some cases, the combined deadload and liveload output may exceed the For single strain gage applications, bridge completion resistors must be
range of the 24 mV input. To use this range, the output of the bridge can be offset employed externally 1o the meter. Only use metal film resistors with a low
a smait amount by applving a fixed resistor across one arm of the bridge. This temperature coefficiznt of resistance.
shifts the eleetrical cutput of the bridge downward to within the operating range Load cells and pressure transducers are normally implemenied as full
of the meter. A 106 K ohm fixed resistor shifts the bridge output approximately resistance bridges and do not require bridge completion resistors.

-10 mV (350 ohm bridge, 10 V excitation).
Commect the resistor between +SIG and -SIG. Use a metal film resistor with a
low temperaiure coefficient of resistance.

Thermocouple ! 3.Wire RTD ! 2-Wire RTD CAUTION: Sensor input common is NOT isolated
| fli Jrom wuser inpul common. In order to preserve the
1
1

safety of the meter application, the sensor input

= = = common must be suitably isclated from hazardons
E ('S g E (-l; g E $ g iive earth referenced voltages: or input common
o — Q o — @] o [ Q miust be at protective earth ground potential. If not,
hazendous Tive voltage may be present at the User

Inputs  and User Input Common  terminals,
Appropriate considerations must thex be given to the
potential of the user input conunon with respect to
earth common; and the common of the isolated plug-
in cards with respect to input conumon.

Sense Lead

RTD (Excitation}

12



3.3 USER INPUT WIRING

Before connecting the wires, the User input Logic Jumper should be verified for proper position. [f not using User
Inputs, then skip this section, Cnly the appropriate User Input terminal has to be wired,

Sinking Logic | Sourcing Logic
Terminal 8-10:} Connect external switching device between Terminal 8-10: + VDC thru external switching device
Temminal 7: appropriate User Input terminal and User Comm. Terminal 7: -VDC thru extemal switching device

In this logic, the user inputs of the meter are
internally pulled down to ¢ V with 22 K
resistance, The input is active when a voltage
greater than 3.6 VDC is applied.

In this logic, the user inputs of the
meter are internally pulled up to +5 V
with 22 K resistance. The input is active
when it is pulled [ow (<0 .9 V).

USER COMM.
USER3

+{o] USER2

(]

o-{oo] USERT
< [J) USER COMM.
1< o |0] USERT

o~
o
Lt
9]
-

V SUPPLY(30V max.)

- ‘Sourcing Logic
- Terminals 8-11;
©. == VDC through external switching device

_- .+ In this [ogic, the user inputs of the meter are
internally pulled down with 22 K resistance.
= The input is active when a voltage gréater

7 ihan 3.6 VDC is applied.

=] USER3

<L o] USER COMM
—+<5'>{0] USER1
] USER2

V SUPPLY(30V max.)

3.4 SETPOINT (ALARMS) WIRING
3.5 SERIAL COMMUNICATION WIRING See appropriate plug-in card bulletin for details.
3.6 ANALOG OQUTPUT WIRING

gsgézﬁt MAX Optional Custom
o TN M A= Units Overlay
Legends
ToT ™ ™ ™ .
SP1  SP2 SP3 SP4—e | Setooint Al
[—] | Setpoin arm
DSP| (PAR| [FlA | |[F2¥| [RST J
(ose) (Fa) ] Annunciators
KEY DISPLAY MODE CPERATION PROGRAMMING MODE OPERATION
DSP  Index display through max/min/tatalfinput readouts Quit programming and return to display mode
PAR  Access parameter list Store selected parameter and index to next parameter

FiA  Function key 1; hold for 3 seconds for Second Function 1¥*  increment selected parameter value

FZw  Function key 2; hold for 3 seconds for Second Function 2**  Decrement selected parameter value

RST  Reset {(Function key)** Hold with F1a, F2w to scroll value by x1000
* Display Readout Legends may be locked aut in Factary Settings.
** Factory setting for the F1, F2, and RST keys is NO mode,
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OVERVIEW
PROGRAMMING MENU

User Input/ Display/
Signal Function Program Secondary Totalizer Setpoint* Serigl* Analog* Factory
Input Key Lock—out Function {Integrator) (Alorm)  Communication  OQutput Service
Parameters Paramseters  Parameters Porometers  Porameters  Parameters  Parameters Paraemeters Operations
{5 J
A BAR W PAR & FAR W PAR W PAR ¥ fiR PAR b PAR
t-mp | |2-Far| [3-umc] [w-sec]| [s-eme| [6-see| [1-5en] [8-mat FLS|
w w b 4 w h 4 w Jf
* Only accessible with appropriate plug—in card.
DISPLAY MODE STEP BY STEP PROGRAMMING INSTRUCTIONS:

The meter normally operates in the Display Mode, In this mode, the meter
displays can be viewed consecutively by pressing the DSP key. The
annunciators to the left of the display indicate which display is currently shown;
Max Value (MAX), Min Value (MIN), or Totalizer Value (TOT). Each of these
displays can be locked from view through programming, (See Module 3} The
Input Display Value is shown with no annunciator,

PROGRAMMING MCDE
Two programming modes are available.

Full Programming Mode permits all parameters to be viewed and modified.
Upon entering this mode, the front panel keys change to Programming Mode
aperations. This mode should not be entered while a process is running, since
the meter functions and User Input response may not operate properly while
in Full Programming Mode.

Quick Programming Mode permits only cerfain parameters to be viewed
and/or modified. When entering this mode, the front panel keys change to
Programming Mode operations, and all meter functions continue to operate
properly. Quick Programming Mode is configured in Module 3. The Display
Intensity Level “4-LE.” parameter is available in the Quick rogramming
Made only when the security code is non-zero. For a description, see Module
9—Factory Service Operations. Throughout this document, Programming
Mode {without Quick in front) always refers to “Full” Programming Mode.

PROGRAMMING TIPS

The Programming Menu is organized into nine modules (See above). These
modules group together parameters that are related in function. It is
recommended to begin programming with Module 1 and proceed through each
module in sequence. Note that Modules 6 through 8 are only accessible when
the appropriate plug-in option card is installed. f lost or confused while
programiming, press the DSP key to exit programming mode and start over,
When programming is complete, il is recommended to record the meler settings
on the Parameter Value Chart and lock-out parameter programiming with a User
[nput or lock-out code. (See Modules 2 and 3 for fock-out details.)

FACTORY SETTINGS

Factory Settings may be completely restored in Module 9. This is a good
starting point if encountering programming problems. Throughout the module
description sections which follow, the factory seiting for each parameter is
shown below the parameter display. In addition, all factory settings are listed on
the Parameter Value Chart following the programming section,

ALTERNATING SELECTION DISPLAY

In the module description sections which follow, the dual display with
arrows appears for each programming parameter. This is used to illustrate the
display aliernating belween the parameter (top display) and the parameter's
Factory Setting (bottom display), In most cases, selections or value ranges for
the parameter will be listed on the right.

Indicates Program Mode Aliernating Display

Parameter r HﬁEE %
% Selectionivalue
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PROGRAMMING MODE ENTRY (PAR KEY)

The Programming Mode is entered by pressing the PAR key. If this mode is
rot accessible, then meter programming is locked by either a security code ora
Lardware lock. (Sce Modules 2 and 3 for programming lock-out details.)

MODULE ENTRY (ARROW & PAR KEYS)

Upon entering the Programming Mode, the display alternates between Pro
and the present module (initially AT). The arrow keys (F1A and F2¥) are used
to select the destred module, which is then entered by pressing the PAR key.

PARAMETER (MODULE) MENU (PAR KEY)

Each module has a separate parameter menu, These menus are shown at the
start of each module description section which follows, The PAR key is pressed
to advance to a panicular parameter to be changed, without changing the
programming of preceding parameters, Afler completing a module, the display
will return to Pro 0. From this point, programming may continue by selecting
and enfering additional modules. (See MODULE ENTRY above.)

PARAMETER SELECTION ENTRY {(ARROW & PAR KEYS)

For each parameter, the display alternates between the parameter and the
present selection or value for that parameter. For parameters which have a list
of selections, the arrow keys (F14 and F2¥) are used to sequence through the
list until the desired selection is displayed. Pressing the PAR key stores and
activates the displayed sefection, and also advances the meter o the next
parameter.

NUMERICAL VALUE ENTRY (ARROW, RST & PAR KEYS)

For parameters which require a numerical value entry, the arrow keys can be
used to increment or decrement the display to the desired value. When an arrow
key is pressed and held, the display automatically scrolls up or scrolls down.
The longer the key is held, the faster the display scrolls.

The RST key ¢an be used in combination with the arrew keys 1o enter targe
numerical values. When the RST key is pressed along with an arrow key, the
display scrolls by 1000°s. Pressing the PAR key stores and activates the
displayed value, and also advances the meter to the nexi parameter.

PROGRAMMING MODE EXIT (DSP KEY or PAR KEY at Pro 1}

The Programming Mode is exited by pressing the DSP key (from anywhere
in the Programming Mode) or the PAR key {with P-o #2 displayed). This will
commit any stored parameter changes to memory and return the meter to the
Display Mode. If a parameter was just changed, the PAR key shoutd be pressed
to store the change hefore pressing the DSP key. (If power loss occurs before
retuming to the Display Mode, verify recent parameter changes.)



PAX PARAMETER MENU

J4ELPE —round |—F fLEr |—f bARd |—| PeS|—{seue =P x}—Jd5P x
Input Input Display Display Filter Filter Scaling Scaling Input x Display x
Range Couple  Decimal Point  Reunding Setting Band Points Style Value Value

Refer to the appropriate Input Range for the selected
mieter. Use only one Input Range, then proceed to Display
Decimal Point.

rRRRE % SELEGTION RESRSEST'?ON SELECTION RE?SEL?,EON
L, 2BDLR  £200.00 pA 2y £2.0000V
JO02R +2.0000 mA 2hu +20.000 ¥

002/  +20.000 mA 300y 30000V

02  £200.00mA {00a  100.00 ohm

2R +2.0000 A 12010 1000.0 ohm

BPu 220000 mV 18¥o 10000 chm

Select the input range that comesponds to the external signal. This selection
should be high enough to aveid input signal overload but low enough for the
desired inpu! resolution, This selection and the position of the Input Range
Juroper must watch,

<:'[\»l SELECTION RESRSEL?IEON
D2R  20000mA
S

Select the input range that corresponds to the external signal.

" RANGE

m Qh SELECTION oSO SELECTION RESR‘CA}EL?TEION
B2u 200.00 mv Da028 2.0000 mA
- Zu 20000V Bo2R  20.000ma
i 20.000 v 072R 200.00 mA
388, 3000V SR S5.000A
2hlluR 20000 pA

Select the input range 1hat coresponds to the external signal, This selection
should be high enough to avoid input signal overload but low encugh for the
desired input resolution. This seiection and the position of the Tnput Range
Jumper must maich.

PAXH INPUT COUPLE

COUPL)%
S

or df

The input signal can be either AC coupled (rejecting the DC components of

the signal) or DC coupled {measures both the AC and DC components of the
signal). The coupling jumper and the setting of this parameler must match.
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PRMEE|S  sseonon A5,
oade 24mv
%[ 202y 2 Ny

Select the input range that corresponds to the external signal. This selection
should be high enougk to avoid input signal overload but low enough for the
desired input resofution. This selection and the position of the Inpu¢ Range
Jumper must match.

TYPE

m ch SELECTION SELECTION TYPE
ek TTC [ - CTC

% m kc-E ETC PL3I8S RTD platinum 385
ke-4 JTC PEITZ RTD platinum 392
kc-¥ KTC RAle  RTDnickel 872
ke-r RTC FuY?T RTD copper 100
kc-5 sSTC [S-kr Custom TC
tc-bk BTC FS-+H CustomRTD High
keen NTC [&-rL CustomRTDLow

Select the input type that corresponds to the input sensor. For RTD types,
check the RTD Iaput Jumper for maicking selection. For custom types, the
Temperature Scale parameier is not avaifable, the Display Decimal Point is
expanded, and Custom Sensor Scating must be completed.

PAXT TEMPERATURE SCALE

SEALE|%
S %A

Select the lemperature scale. This selection applies for Input, MAX, MIN,
and TOT displays. This deces not change the user instafled Custom Units
Overlay display. if changed, those parameters that relate to the temperature
scale should be checked. This selection is not available for custom sensor types.

°F af

DISPLAY DECIMAL POINT
dELPEIS 0

L f

ik}

H

paon Bpagp

Select the decimat point location for the input, MAX and MIN displays. (The
TOT display decimal point is a separate parameter.) This selection also affects
round, dSP {and d5P2 parameters and setpoint values.



DISPLAY ROUNDING*
i FL' E’E;? Ssﬂ
S 1«

Rounding selections other than one, cause the Input Display to “round’ (o the
nearest rounding increment selected (e. rounding of *5” causes 122 to round to
120 and 123 to round to 125). Rounding staris at the least significant digit of
the Inpu: Display. Remaining parameter entries (scaling point values, setpoint
values, ete.) are not automatically adjusted to this display rounding selection.

URE DISPLAY OFFSET*

1999940 99999

frected with an offset value. This ean be
rrors disc to variances in probe placement

thermometer. This valueis automatically
ow: iow far the display is offset. A value of

FILTER SETTING*
BE to 250 seconds

FILE]S
5[

The input fikter setting is & time constant expressed in tenths of 4 second. The
filter settles to 99% of the final display value within approximately 3 time
constants. This is an Adaptive Digital Filler which is designed to steady the
Input Display reading. A value of 0 disables filtering.

FILTER BAND*
BOto 250 display units

| bAAd %
[

The digital filter wili adapt to variations in the input signal. When the
variation exceeds the input filter band valize, the digital filter disengages. When
the variation becomes less than the band value, ihe filter engages again. This
allows for a stable readout, but permits the display 1o settie rapidly after a large
process change. The value of the band is in display units, A band setting of ‘0
keaps the digital filter permanently engaged.

s pirartieter sels the slapg. value for ice point compensation for the

C: range {5~ bc) urllj,’ The fixed therlnocouple ranges are

* Factory Setting can be used vwithout affecting basic start-up.
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SCALING POINTS*
2io ih

[ PES[%
S 2

Linear - Scaling Points (2)

For linear processes, only 2 scaling points are necessary. It is recommended
that the 2 scaiing points be at opposite ends of the input signal being applied.
The points do not have to be the signal limits. Display scaling will be linear
between and continue past the entered points up to the limits of the Input Signal
Jumper position, Each scaling point has a coordinate-pair of Input Value ( {3P)
and an associated desired Display Value (d5F).

Nonlinear - Scaling Points (Greater than 2)

For non-finear processes, up to 16 scaling points may be used to provide a
piece-wise linear approximation. {The greater the number of scaling poinis
vsed, the greater the conformity accuracy.) The Input Display will be linear
between scaling points that are sequential in program order. Each scaling point
has a coordinate-pair of Input Value ( !P) and an associated desired Display
Value {45). Data from tables or equations, or empirical data could be used to
derive the required number of segments and data values for the coordinate paiss.
[n the SFPAX software, several linearization equations are available.

SCALING STYLE

This parameter does not apply for the PAXT. Scaling values for the PAXT
must be keyed-in.

SEYLE|%
Y[ PEY)

If Input Values and corresponding Display Values are known, the Key-in
(PEH) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have 10 be derived from the actual
input signal source or simulator, the Apply (APLY} scaling style must be used.
Afler using the Apply (RPLY) scaling style, this parameter will default back 1o
PEY but the scaling values will be shown from the previous applied methed.

PEY
RPLY

key-in data
apply signal

INPUT VALUE FOR SCALING POINT 1

L0P 1%
% 0o

For Key-in (PEY), enter the known first Input Value by using the arrow keys.
(The Input Range selection sets up the decimal location for the Input Value).
For Apply (APLY), apply the input signal to the meter, adjust the signal source
externally until the desired Input Value appears. In either method, press the
PAR key to enter the value being displayed.

- 1389910 93393

Note: RPLY style - Pressing the RST key will advance the display fo the next
scaling display poim without storing the input vaiue.

DISPLAY VALUE FOR SCALING POINT 1

[d5P 1%
“| oog]

Enter the first coordinating Display Value by using the arrow keys. This is
the same for PEY and APLY scaling styles. The decimal point follows the dELPE
selection.

- 13359 to 99339

INPUT VALUE FOR SCALING POINT 2

L RP 2%
%[ (00A0)

For Key-in (PEY), enter the known second Input Value by using the arrow
keys. For Apply (RPLY), adjust the signal source externally until the next
desired Input Value appears, (Follow the same procedure if using more than 2
scaling points,)

- {8399 to 39939



DISPLAY VALUE FOR SCALING POINT 2

[d5P 2%
% [o0p0]

Enter the second coordinating Display Value by using the arrow keys. This is
the same for PEY and APLY scaling styles, (Follow the same procedure if using
more than 2 scaling points.}

- 13593 to 99353

General Notes on Scaling

1, Input Values for scaling points should be confined to the limits of the Input
Range Jumper position.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 20 mA can not equal 0 and 10.)
This is referred to as read out jumps (veriical scaled segments).

3. The same Display Value can correspond to more than one Input Value.
{Example: 0 mA and 20 mA can equal 10.)
This is referred to as readout dead zones (horizontal scaled segments).

4. The maximum scaled Display Value spread between range maximum and
minimum is limited to 65,535. For example using +20 mA range the
maximum +20 mA can be scaled to is 32,767 with 0 mA being 0 and Display
Rounding of 1. (Decimal points are ignored.) The other half of 65,535 is for
the lower half of the range 0 to -20 mA even if it is not used. With Display
Rounding of 2, +20 mA can be scaled for 65,535 {32,767 x 2) but with even
Input Display values shown.

. For input levels beyond the first programmed Input Value, the meter extends
the Display Value by calculating the slope from the first two coordinate pairs
(MAP1/dSPi& NP2/ d%P2). If 1P {=4 mA and d5P =0, then 0 mA
would be some negative Display Value. This could be prevented by making

HPI=0mA/d5P =0, NP2 =4 mA/d5P2 =0, with IPT=20mA/
d5P3 = the desired high Display Value. The calculations stop at the limits of
the Input Range Jumper position.

. For input levels beyond the last programmed Input Vatue, the meter extends
the Display Value by calculating the slope from the last two sequential
coordinate pairs. If three coordinate pair scaling points were entered, then the
Drisplay Value calculation would be between P2 / dSP2 & NP3/ 45P3.
The calculations stop at the limits of the [nput Range Jumper position,

Lh
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l—USER INPUTS | |

Se-F2 —l-]

FUNCTION KEYS

The three user inputs are individvally programmable to perform specific
meter conirol functions, While in the Display Mode or Program Mode, the
function is executed the instant the user input transitions to the active state,

The front panel function keys are also individually programmable to perform
specific meter control functions. While in the Display Mode, the primary
function is executed the instant the key is pressed. Holding the function key for
three seconds executes a secondary function. It is possible to program a
secondary function without a primary function.

In most cases, if more than one user input and/or function key is programmed
for the same function, the maintained (level trigger} actions will be performed
while at least one of those user inputs or function keys are activated. The
momentary {edge trigger) actions will be performed every lime any of those
user inputs or function keys transition to the active state.

Note: In the following explanations, not all selections are available for both
user inputs and front panel function keys. Alternating displays are shown
with each selection. Those selections showing both displays are available for
both. If a display is not shown, it is not available for that selection. 8¢~ 1
will represent all three user inputs. F 1 will represent all five fimction keys.

NO FUNCTION

(U5 - [ _Fis
S[ad S

No function is performed if activated. This is the factory setting for all user
inpuis and function keys. No function can be selected without affecting basic
start-up.

PROGRAMMING MODE LOCK-OUT
u 5 r , dh Programming Mode is locked-out, as long as activated
(maintained action). A security ¢ode can be configured to

Q; Pf_ ﬂ 1'_' allow programming access during lock-out.

ZERO (TARE) DISPLAY

U5~ 1% [_Fi%
S rEL [ rEL

The Zero (Tare) Display provides 2 way to zero the Input Display value at
various input levels, causing future Display readings to be offset. This function
is useful in weighing applications where the container or material on the scale
should not be included in the next measurement value. When activated
(momentary action), rESEE flashes and the Display is set to zero. At the same
time, the Display value (that was on the display before the Zero Display} is
subtracted from the Display Offset Value and is automatically stored as the new
Display Offset Value (BFFSL). If another Zero (tare) Display is performed, the
display will again change to zero and the Display reading will shift accordingly.

RELATIVE/ABSOLUTE DISPLAY

USr - % [ Fi%.
% [d-rEL] G [d-rEL]

This function will switch the Input Display between Relative and Absolute.
The Relative is a net value that includes the Display Offset Value. The Input
Display will normally show the Relative unless switched by this function,
Regardless of the display selected, all meter functions continue to operate based
on relative values. The Absolute is a gross value (based on Module | DSP and
INP entries) without the Display Offset Value, The Absolute display is selected
as long as the user input is activated (maintained action) or at the transition of
the function key (momentary action). When the user input is released, or the
function key is pressed again, the input display switches back to Relative
display. AbS (absolute) or rEL {relative) is momentarily displayed at transition
to indicate which display is active.



HOLD DISPLAY

The shown display is held but all other meter functions
continue as long as activated (maintained action).

HOLD ALL FUNCTIONS

The meter disables processing the input, holds all display
contents, and locks the state of all outputs as long as activated

——

%

H - H L d (maintained action). The serial port continues data transfer.

r-

CIA

SYNCHRONIZE METER READING

The meter suspends all functions as long as activated
(maintained action). When the user input is released, the
meter synchronizes the restart of the A/D with other
processes of timing events,

STORE BATCH READING IN TOTALIZER
bsr- 4% ___Fia
% b

The Input Display value is one time added (batched) to the Totalizer at
transition fo activate (momentary action). The Totalizer retains a running sum of
each batch operation until the Totalizer is reset. When this function is selected,
the normal operation of the Totalizer is overridden.

SELECT TOTALIZER DISPLAY

The Totalizer display is selected as long as activated
(maintained action). When the user input is released, the
Input Display is returned. The DSP key overrides the active
user input. The Totalizer continues to function including
associated outputs independent of being displayed.

1%

RESET TOTALIZER

——

USr- % CFi%
S{rkak | S r -Eok]

When activated (momentary action), »ESEE flashes and the Totalizer resets to
zero, The Totalizer then continues to operate as it is configured. This selection
functions independent of the selected display.

RESET AND ENABLE TOTALIZER

When activated (momentary action), rESEL flashes and
the Totalizer resets to zero. The Totalizer continues to
operate while active {maintained action). When the user
input is released, the Totalizer stops and holds its value. This
selection functions independent of the selected display.

YSr-
rk

.

N
aokd

&(

ENABLE TOTALIZER

The Totalizer continues to operate as long as activated
{meintained action). When the user input is released, the
Totalizer stops and holds its value. This selection functions
independent of the selected display.

SELECT MAXIMUM DISPLAY

The Maximum display is selected as long as activated
(maintained action). When the user input is released, the
Input Display returns, The DSP key overrides the active
user input. The Maximum continues to function
independent of being displayed.

18

RESET MAXIMUM

When activated (momentary action), » ESEE flashes and
the Maximum resets to the present Input Display value, The
Maximum function then continues from that value. This Q:)
selection functions independent of the selected display.

[ _Fi%

RESET, SELECT, ENABLE MAXIMUM DISPLAY

u 5 - ’ Cﬁ When activated {momentary action}, the Maximum value
is set to the present Input Display value. Maxirmum continues
%

from that value while active (maintained action). When the

user input is released, Maximum detection stops and holds its
value. This selection functions independent of the selected display. The DSP key
overnides the active user input display but not the Maximum function,

SELECT MINIMUM DISPLAY

The Minimum display is selected as long as activated
(maintained action). When the user input is released, the
Input Display is returned. The DSP key overrides the active
user input. The Minimum continues to function
independent of being displayed.

USr- {5

RESET MINIMUM
When activated (momentary action), rESEE flashes and
the Minimum reading is set to the present Input Display
value. The Minimum function then continues from that value.
This selection functions independent of the selected display.

| Fs
Ol r-Lla

RESET, SELECT, ENABLE MINIMUM DISPLAY

u 5 _ : % When activated (momentary action), the Minimum value
is set to the present Input Display value. Minimum continues
%

from that value while active (maintained action). When the

user input is released, Minimum detection stops and holds
its value. This selection functions independent of the selected display. The DSP
key overrides the active user input display but not the Minimum function.

RESET MAXIMUM AND MINIMUM

U5 - 1% [ _Fi%
S r-H] S oA

When activated (momentary action), » ESEE flashes and the Maximum and
Minimum readings are set to the present Input Display value. The Maximum and
Minimum function then continues from that value. This selection functions
independent of the selected display.

CHANGE DISPLAY INTENSITY LEVEL

(U5 - % [ _Fi%
% [d-LEY % [d-LEY

‘When activated {momentary action), the display intensity changes to the next
intensity tevel (of 4). The four levels correspond to Display Intensity Level (d-
LEw) seftings of 0, 3, 8, and 15. The intensity level, when changed via the User
Input/ Function Key, is not retained at power-down, unless Quick Programming
or Full Programming mode is entered and exited. The meter will power-up at the
last saved intensity level.



SETPOINT SELECTIONS
The following selections are accessible only with the Setpoint plug-in card
installed. Refer o the Setpoint Card Bulletin shipped with the Setpoint plug-in
card for an explanation of their operation.

L I5t - Select main or alternate sefpoints
r- | - Reset Setpoint 1 {Alarm 1)

Setpoint r-2 - Reset Setpoint 2 (Afarm 2)
Card r-3 - Reset Setpoint 3 (Alarm 3}
r-4 - Reset Setpoint 4 (Alarm 4)

Only r-34 - Reset Setpoint 3 & 4 (Alarm 3 & 4)

r-234 - Reset Setpoint 2, 3 & 4 (Alarm 2,3 & 4)
r-ALL - Reset Setpoint Al (Alarm All)

PRINT REQUEST

B 1% —Fi%
S [Pr k] % [Pr o]

The meter issues a block print through the serial port when activated. The
data transmitted during a print request is programmed in Module 7. If the user
input is still active after the transmission is complete (about 100 msec), an
addittonal transmission occurs. As long as the user input is held active,
continuous transmissions occur.

3-t8L PARAMETER MENU Prao
PaR § _‘I
Hi Lh 13113 SP- 1 5P-¢2 9F-3 SP-Y4 LadE
Max Display Min Display Total Display Setpoint 1 Satpoint 2  Setpoint 3  Setpoint 4 Security
Lock—out  {eck—out  Lock—out Access Access Access Access Code

Module 3 is the programming for Display lock-out and “Full” and “Quick”
Program [ock-out.

When in the Display Mode, the available displays can be read consecutively
by repeatedly pressing the DSP key. An annunciator indicates the display being
shown. These displays can be locked from being visible, It is recommended that
the display be set to LB when the corresponding function is not used.

SELECTION | DESCRIPTION
rEd Visible in Display Mode
LOE Net visible in Display Mode

“Full” Programming Mode permits all parameters to be viewed and
modified. This Programming Mode can be locked with a security code and/or
user input. When locked and the PAR key is pressed, the meter enters a Quick
Programming Mode. In this mode, the setpoint values can still be read and/or
changed per the selections below. The Display Intensity Level (d-LEL)
parameter also appears whenever Quick Programming Mode is enabled and the
security code is greater than zero,

SELECTION | DESCRIPTION
rkd Visible but not changeable in Quick Programming Mode
ENE Visible and changeable in Quick Programming Mode
Lac Not visible in Quick Programming Mode

* Factory Seiting can be used without affecting basic start-up.

PROGRAMMING MODE ACCESS

MAXIMUM DISPLAY LOCK-QUT*
MINIMUM DISPLAY LOCK-OUT*
TOTALIZER DISPLAY LOCK-OUT*

L _Hia [ % [ EDHS
SLLo B[ ph %[ Laf

These displays can be programmed for LAL or rEd. When programmed for
LOL, the display will not be shown when the DSP key is pressed regardless of
Program Lock-out status. [t is suggested to lock-out the display if it is not needed.
The associated function will continue to operate even if its display is locked-out.

SP-1 SP-2 SP-3 SP-4 SETPOINT ACCESS*
[SP- & [GP-2|% [GP-3% [ SP-H%
S Lo S _ihL) O LAL ©f LT

The setpoint displays can be programmed for LOL, rEd or ERE (See the
following table). Accessible only with the Setpoint plug-in card installed.

PROGRAM MODE SECURITY CODE*

[ LadE]%
S0

By entering any non-zero value, the prompt [odf B will appear when trying
to access the Program Mode. Access will only be allowed afier entering a
matching security code or universal code of 222. With this lock-out, a user input
would not have to be configured for Program Lock-out. However, this lock-out
is overridden by an inactive user input configured for Program Lock-out,

Dto 250

ot | conmianrin | Yo5eame WHELEAR N 1 “FULL” PROGRAMMING MODE ACCESS
Q0 not PLAL “Full® Programming Immediate access.
=0 not PLOL Quick Programming w/Display Intensity After Quick Programming with correct code # at [B4E prompt.
=0 PLOL Active Quick Programming w/Display Intensity After Quick Programming with correct code # at [84E prompt.
=0 PLBC Mot Active *Full” Programming Immediate access.
0 PLOL Active Quick Programming No access
[} PLEC Not Active “Full” Programming Immediate access.

Throughout this document, Programming Mode {without Quick in front) always refers to “Full” Programming (all meter parameters are accessible),
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PARAMETER MENU

PAXT m

Time

PAXS PAXS NOT
ONLY ONLY PAXT ONLY
Lo-t dSP-L {b-L ik
Max. Capture Min. Capture  Display Update Auto—Zero Auto—Zero Units Label Display Offset Ice Point
Delay Tirne Delay Time Time Tracking Delay Tracking Band BackLight Value Compensation

MAX CAPTURE DELAY TIME*

82 to 32758 sec.

$x
!s,
=

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading,
A delay time helps to avoid false captures of sudden short spikes.

MIN CAPTURE DELAY TIME*
LO-E9
v

When the Input Display is below the present MIN value for the entered delay
time, the mefer will capture that display value as the new MIN reading. A delay
time heips to avoid false captures of sudden short spikes,

a8 to 32754 sec.

DISPLAY UPDATE RATE*

S

l

2 5 i 20 updates/sec.

%

This parameter determines the rate of display update. When set to 20
updates/second, the internal re-zero compensation is disabled, allowing for the
fastest possible output response,

§: AUTO.ZERO TRAGKING

Dto 250 sec.

j TO-ZERQ BAND

{ io ‘\‘BSS

a: aummatmal]y compensate for zero drift
iciised by changes in ‘the transducers or electronics, or
Tal oftwelght systems,

1 | “whin' the feadont remains within the tracking
d. of tiitic] ¢qisl o the tracking delay time. When these
£, thémeterre=zeenes the readout. “After:the ré-zero operation,
asels and continles 1o alfozero track.

~zero-tracking band should e set large enough to frack normal zerp
it igmall: eriotgh {0 not interfere:with small process inputs,

filling operations; the 111l raté must exceed the auto-zero tracking rate.
vmds false tracking at tha bi’n‘:ﬂ of the filling operation.

su'img the auto-zere tracking parameter = (),

20

UNITS LABEL BACKLIGHT*

B-L {E]%
[ _OFF]

The Units Label Kit Accessory contains a sheet of custom unit overlays
which can be installed in to the meter’s bezel display assembly. The backlight
for these custom units is activated by this parameter.

OFF

DISPLAY OFFSET VALUE*

OFFSE|%,
%

Unless a Zero Display was performed or an offset from Module [ scaling is
desired, this parameter can be skipped. The Display Offset Value is the
difference from the Absolute (gross) Display value 1o the Relative (net) Display
value for the same input level. The meter will automatically update this Display
Offset Value after each Zero Display. The Display Offset Value can be directly
keyed-in to intentionally add or remove display offset. See Relative / Absolute
Display and Zero Display explanations in Module 2.

- 1338910 (9359%

GE PO!NT CGMPENSATiON*

meter, If 'us;n _letom TC range, the ice point compensation can
3 value in Module € when this is yes.

* Factory Setting can be used without affecting basic start-up.
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PARAMETER MENU

Pra

dELPE EBRSE SCFRE

Locut P-Upr

Totalizer
Decimal Point

Totalizer
Time Base

Totalizer
Scale Factor

Totalizer Power
Up Reset

Totalizer Low
Cut Value

The totalizer accumulates {integrates) the Input Display value using one of
two modes. The first is using a time base. This can be used to compute a time-
temperature product. The second is shrough a user input or functien key
programmed for Batch (one time 2dd on demand). This can be used to provide
a readout of temperature integration, useful in curing and sterilization
applications. If the Totalizer is not needed, its dispiay can be locked-out and this
module can be skipped during programming.

TOTALIZER DECIMAL POINT*

[JELPE| S,
[ 0oq

For most applications, this matches the Input Display Decimal Point
(dELPL). If a different location is desired, refer to Totalizer Scale Factor.

] ag ggn pppn Dooon

TOTALIZER TIME BASE

ELASE|Sy ser -seconds (= 1) haur -hours (+ 3600)
N .7 - minutes (+ 60) dRY - days (= 86400)

This is the time base used in Totalizer accumulations, If the Totalizer is being
accumulated threugh a user input programmed for Batch, then this parameter
does not apply.

TOTALIZER SCALE FACTOR*

[SCFRL] %,
[ oo

For most applications, the Totalizer reflects the same decimal point location
and engineering units as the Input Display. In these cases, the Totalizer Scale
Factor is 1.000. The Totalizer Seale Factor can be used to scale the Totalizer to
a different value than the [nput Display. Common possibilities are:

|. Changing decimal point [ocation (example teaths to whole}

2, Avcrage over a confrolled time frame.

Details on caleulating the scale factor are shown later.

If the Fotalizer is being accumulated through & user input programmed for
Batch, then this parameter does not apply.

040 fto BSOED

TOTALIZER LOW CUT VALUE*

Lacuk!
%1 -19999

A low cut value disables Totalizer when the Input Display value falls below
the value programmed.

- {9935 t0 93398

TOTALIZER POWER UP RESET*

P-1P|%

ng
rSk

Do not reset buffer
Reset buffer

.

The Totalizer can be reset te zero on each meter power-up by setting this
parameter to reset.

* Factory Setting can be used without affecting basic start-up.
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TOTALIZER HIGH ORDER DISPLAY

When the total exceeds 5 digits, the front pane! annunciator TOT flashes. In
this case, the meter continues fo totalize up toa 9 digit value. The high order 4
digits and the low order 5 digits of the total are displayed alternately. The letter
“R” denotes the high order display.

TOTALIZER BATCHING

The Totalizer Time Base and scale factor are overridden when a user input or
function key is programmed for store batch (bAL). In this mode, when the user
input or function key is activated, the Input Display reading is one time added
to the Totalizer (batch), The Totalizer retains a running sum of each batch
operation untik the Totalizer is reset. This is useful in weighing operations, when
the value to be added is not based on time but after a filling event.

TOTALIZER USING TIME BASE
Totalizer accumulates as defined by:

Input Display x Totafizer Scale Factor

Tatalizer Time Base

Where:
[nput Display - the present input reading
Totalizer Scale Factor - ¢.001 to 65,000
Totalizer Time Base - {the division factor of EbRSE)

Example: The input reading is at a constant rate of 10.0 gallons per minute. The
Totalizer is used to determine how many gallons in tenths has flowed.
Because the Input Display and Totalizer are both in tenths of gallons, the
Totalizer Scale Factor is 1, With galions per minute, the Towalizer Time Base
is minutes (60). By placing these values in the equalion, the Totalizer wiil
accumulate every second as follows:

10.0 % 1,000 = G.1667 gatlon accurnniates each second
60
This results in:
10.0 gallons accumulates each minute
600.0 gallons accumulates each hour

TOTALIZER SCALE FACTOR CALCULATION EXAMPLES

1. When changing the Totalizer Decimal Point (dELPL) location from the
Input Display Decimal Point {dELPL), the required Totalizer Scale Factor is
multiplied by a power of ten.

Example: Input (dELPEY=0.0 Input {ELPEY =0.00

Tetalizer Scale Totalizar Seale
dEEPE Factor dELPE Factar
0.00 1G 0.000 10
0.0 t 0.00 1
0 N 0.0 A
x16 Ryl a .01
X100 001 xi0 .001

(x = Toralizer display is round by tens or mmdreds)

2. To obtain an average reading within a controlled time frame, the selected
Totalizer Time Base is divided by the given time period expressed in the same
timing units.

Example: Average temperature per hour in a 4 hour period, the scale factor
would be 0,230, To achieve a controlled time rame, connect an external limer
1o 2 nser input programmed for rksk2 The timer will control the stad (reset)
and the stopping (hold) of the totalizer.



Modules &, 7, and 8 are accessible only with the appropriate plug-in cards installed. A quick overview of each Module is
listed below. Refer to the corresponding plug-in card bulletin for a more detailed explanation of each parameter selection.

5-5PL | PARAMETER MENU
PAR
| 5PSEL || Lk -a]—{ 5P~ W35 - | k8N~ ] £8F -} uk -a}—{ <5t -} Stb-a}—{L 1t~ ;
Setpoint  Setpaint Setpoint Setpoint  On Time  Off Time Qutput Reset Standby Setpoint Burn —out
Select Action Value Hysteresis Delay Delay Logic Action Operation  Annuncictors  Action
Repeat programming for each setpoint. EDf-n - ON TIME DELAY o0 to 32750 sec
SPSEL - SELECT SETPOINT ng 5F-1 5P-3 EOF -n - OFF TIME DELAY 00 to 32158 sec
3P-e 3F-¥ laut-n-OUTPUT LOGIC nar rEu
RLE-n - SETPOINT ACTION orF dE-H 1 7EE-n - RESET ACTION T LAiL?
Rb-H# 1 dE-L8
Rb-LE bAfd By !
AN 1 Lobls Skh-n - STANDBY OPERATION n YES
RU-L0 YokA i L !t -n - SETPOINT ANNUNCIATORS BFF Fi;i;
SP-n - SETPOINT VALUE - 19999 to 339989 far
HY5-n - SETPOINT HYSTERESIS ! to ASOBED on bFF

PARAMETER MENU

PAXS PAXS
0 ONL

bAUd — dALA L PRr 1 Addr | Abru |- 2Pt

Baud Data Parity Meter  Abbreviated  Print are Print Input Print Total Print Max Print Setpoint
Rate Bit Bit Address Printing Optians Volue Value & Min Values Values

This module is for R$232 and RS485.

bAld - BAUD RATE BT yeng Rddr - METER ADDRESS b to 3%
'ggg ’gggg Abru - ABBREVIATED PRINTING
P OPL - PRINT OPTIONS

dALR - DATA BITS 1 g

PHI‘ - PARITY BIT 0dd ng ok 5PAE
EUER

B-0ut PARAMETER MENU Pro
PAXT
PAR
LYPE As N AR-L0 AR-H{ udk
Analog Analog Analog Low Ancleg High Analog Burn—out
Type Assignment Scale Value Scale Value Update Time Action
EYPE - ANALOG TYPE o-2o0 g- i AR-L0-ANALOG LOW SCALE VALUE | - 13939 to 99939
Y-20 AN-H { - ANALOG HIGH SCALE VALUE| - 13999 to 99939
AS i - ANALOG ASSIGNMENT np Le vdk - ANALOG UPDATE TIME 8b to (BD sec.
N1 Lok BuFn’ - PROBE BURN-OUT ACTION M Lo
PAXTONLY © ©
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9-FLS Pra
PAR
d-LEU 4:713
Display Factory
Intensity Level Service Code

PARAMETER MENU

DISPLAY INTENSITY LEVEL

Enter the desired Display Intensity Level (0-15) by
using the arrow keys. The display will actively dim or
brighten as the levels are changed. This parameter also
appears tn Quick Programming Mede when enabled.

d-LEu|%
S 3

RESTORE FACTORY DEFAULTS
Use the arrow keys to display LodE 65 and press PAR.
% The meter will display ~E£5EE and then return to FadE 50,
Q:) Press DSP key 1o return to Display Mode. This will

overwrite 3ll user settings with the factory settings.
%
S _9g

CALIBRATION

The meter has been fully calibrated at the factory.
Scaling to convert the input signal to a desired display
value is performed in Module 1, If the meter appears to be
indicating incorrectly or inaccurately, refer to
Troubleshooting before attempting to calibrate the meter,

When recalibration is required (generally every 2 years), it should only be
performed by qualified technicians using appropriate equipment. Calibration
does not change any user programmed parameters, However, it may affect the
accuracy of the input signal values previously stored using the Apply (RPLY)
Scaling Style.

Calibration may be aborted by disconnecting power 1o the meter before
exiting Module 9. In this case, the existing calibration settings remain in effect.

WARNING: Calibration of this meter requires a signal source with an
accuracy of 0.01% or better and an external meter with an accuracy
af 0.005% or better. Resistance inputs require a resistance
substitution device with an accuracy of 0.01% or better.

A

Before starting, verify that the Input Ranger Jumper is set for the range to be
calibrated. Also verify that the precision signal source is connected and ready.
Allow a 30 minute warm-up pericd before calibrating the meter. re 2and PAR
can be chosen to exit the calibration mode without any changes taking place.

Then perform the following procedure:

Use the arrow keys to display [adE Y48 and press PAR.
Choose the range 1o be calibrated by using the arrow keys and press PAR.
3. When the zero range limit appears on the display, apply the appropriate:
- Voltage ranges: dead short applied
= Current ranges: open circuit
- Resistance ranges: dead short with current source connected
4. Press PAR and - - - will appear on the display for about 10 seconds.
. When the top range limit appears on the display, apply the appropriate:
- Voltage ranges: top range value applied (The 300 V range is the exception.
It is calibrated with a 100 V signal.)
- Current ranges: top range value
- Resistance ranges: top range value (The ohms calibration requires
connection of the intemal current source through a resistance substitution
device and the proper voltage range selection.)
6. Press PAR and - - - - will appear on the display for about 10 seconds.
. When nao appears, press PAR twice.
If the meler is not field scaled, then the input display should match the value
of the input signal.
9. Repeat the above procedure for each input range to be calibrated.
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WARNING: Calibration of this meter requires a signal source with an
accuracy of 0.01% or better and an external meter with an accuracy
of 0.005%6 or better.

A\

Before starting, verify that the precision signal source is connected to the
correct terminals and ready, Allow a 30 minufe warm-up period before
calibrating the meter. ng and PAR can be chosen to exit the calibration mode
without any changes taking place.

Then perform the following procedure:
- Use the arrow keys to display LedE Y8 and press PAR.
Choose the range to be calibrated by using the aow keys and press PAR.
(na and PAR can be chosen to exit the celibration mode without any changes
taking place.)
- When the zero range limit appears on the display, apply the appropriate:
- Vollage range: dead short applied
- Current range: open circuit
Press PAR and - - - - will appear on the display for about 19 seconds.
When the tap range limit appears on the display, apply the appropriate:
- Voltage ranga: 10 VDC
- Current range: 20 mADC
6. Press PAR end - - -~ will appear on the display for about 10 seconds.
When na appears, press PAR twice.
- If the meter is not fizld scaled, then the input display should match the value
of she input signal,
9. Repeat the above procedure for each input range to be calibrated.
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ranges. Calibration of the PAXH requires a DC voltmeter with an

WARNING: In the PAXH, DC signals are used to calibrate the AC
A accuiracy of 0.025% and a precision DC signal sowrce copable of

1. +i% of full scale, DC

2. -1%% of full scafe, DC

3. +100% of full scale, DC; (300 V range = + 100 V calibration)
4. -100% of full scale, DC: (360 V range = -100 V calibration)

Before starting, verity the Input Range and Signal Jumpers are set for the
range to be calibrated and the Couple jumper is installed for DC. Also verify the
BC signal source is connected and ready. Allow a 30 minwte warm-up period
before calibrating the meter. na and PAR can be chosen to exit the calibration
miode without any changes taking place.
Then perform the foliowing procedure:

. Press the arow keys {o display EodE 48 and press PAR,

. The meter displays [AL. Use the arrow keys to select the range that matches

the Signal Jumper sctting. Press PAR,

Apply the signal matching the meter prompt.

Press PAR and ----- will appear on the display, wait for next prompt,

Repeat steps 3 and 4 for the remaining three prompts.

When 1M appears, press PAR twice,

. If the meter is scaled to show input signal, the Input Display should match
the value of the input signal in the Display Mode.

8. Repeat the above procedure for each range to be catibrated or fo recalibrase
the same range. It is only necessary to calibrate the input ranges being used.

. When all desired calibrations are completed, remove the external signal
source and restore original configuration and jumper settings. If AC is being
measured, continue with AC Couple Offset Calibration,

[
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on - PAXH . -

It is recommended that Input Calibration be performed first.

1. With meter power removed, set the Input Range Jumper for 20 V, the Couple
Jumnper for DC, and set the Signal Jumper for voliage by removing the jumper.

2. Connect a wire (short} between Volt (terminal 6) and COMM (terminal 4),

3. Apply meter power.

4. In Module 1, program as follows: Range: 28u; Couple: 3L; Decimal Point:
&, Round: {; Filter: 15; Band: 28; Points: 2; Style: MEY; INP1; £828: DSP1;
@, INP2; 200880; DSP2: 20880

5. In Module 4, program as follows: Hi-t: 88; Lo-t: 32111

6. Press PAR then D8P to exit programming and view the Input Display.

7. The readout displays the DC coupled zero input, record the value.

8. Remove the meter power and set the Couple Jumper to AC by removing the
jumper,

9. Maintaining the short between terminals 4 and 6, reapply the meter power.

10. Keeping all programming the same, view the Input Display.

11. The readout now displays the AC coupled zero input, record the value.

12. In Module 9, Use the arrow keys to display f2dE YH and press PAR.

13, Press the down arrow key twice to AL -BF and press PAR.

14. Calculate the offset BFF St using the following formula:

OFFSE = AC coupled reading (step 11) - DC coupled reading (step 7)

15. Use the arow keys to enter the calculated OFFSE,

16. Press PAR three times, to exit programming,

17. Remove the meter power and remove the short from terminals 4 and 6.

18. Restore the original jumper and configuration settings.

accuracy of 0.01% or beiter and an external meter with an accwracy of

WARNING: Calibration of this merer reguires a signal source with an
A 0.005% or better:

Before starting, connect -SIG (terminal 4) to COMM (terminal 5). This
allows a single ended signal to be used for calibration. Connect the calibration
signai to +SIG (terminal 3) and -SIG (terminal 4). Verify the Input Range
Jumper is in the desired position. Alfow a 30 minute warm-up period before
calibrating the meter. »aa and PAR can be chosen to exit the calibration mode
without any changes taking place. Perform the following procedure;

. Press the arrow keys to display [OdF 48 and press PAR.

Choose the range to be calibrated by using the arrow keys and press PAR.

When the zero range limit appears on the display, apply 0 mV between +S1G

and -SIG.

Press PAR and -~ will appear, wait for next prompt.

. When the top range limit appears on the display, apply the corresponding
+5IG and -SIG veliage (20 'V or 200 mV).

6. Press PAR and -—- will appear, on the display for about 10 seconds.

When 11 appears. press PAR twice to exit programming.

Repeat the above procedure for each range to be calibrated or to recalibrate

the same range. It is only necessary to calibrate the input ranges being used.

9. When all desired calibrations are completed, remove -SIG to COMM

connection and extemnat signal source,
10. Restore eriginal configuration and jumper settings.
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iput Calibration

operated by qualified technicians. It is recommnended that a

: Warning: Calibration of ihis meter vequires precision instrionentation
calibration service calibrares the meter,

Before selecting any of the calibration procedures, the input to the meter
must be at ¢ w1V or O chms. Set the digitat filer in Module 1 to 1 second. Allow
a 30 minule warm-up period before calibrating the meter. The na and PAR can
be chosen to exit calibration mode without any changes taking place.

10 OHM RTD Range Calibration

. Set the Input Range Jumper to 10 ohm.

2. Use the arrow keys to display [adE Y8 and press PAR. Then choose r. {0
and press PAR.

3.At B #, apply a direct short to input terminals 3, 4 and 5 using a three wire
link. Wait 10 seconds, then press PAR,

4. At 15 r, apply a precision resistance of 15 ohms (with an accuracy of 0.01%

or better) using a three wire link, to input terminals 3, 4 and 5. Wait 10

seconds, then press PAR.

Connect the RTD, return to the Display Mode and verify the input reading

(with O Display Offset) is cormect. If not correct repeat calibration.

w

24

100 OHM RTD Range Calibration

. Set the Input Range Jumper to 100 ohm.

2. Use the arrow keys to display £odE 4B and press PAR. Then choose r - 100
and press PAR.

3. ALE r, apply a direct short to inpus terminals 3, 4 and 5 using a three wire
link. Wait 10 seconds, then press PAR.

4, At 3BT «_ apply a precision resistance of 300 ohms {with an accuracy of
0.01% or better} using a three wire link, to terminals 3, 4 and 5. Wait 10
seconds, press PAR.

5. Connget the RTD, return to the Display Mode and verify the input reading
(with 0 Display Offset) is correct. If not correct repeat calibration.

—_

THERMOCOUPLE Range Calibration

I, Use the arrow keys {o display [edE 48 and press PAR. Then choose kL and
press PAR,

2. AtOB u, apply a dead short or set calibrator to zero to input termirals 4 and
3. Wait 10 seconds, then press PAR.

3. At SO w, apply 50.000 mV input signal (with an accuracy of 0.01% or
better) to input terminals 4 and 5. Wait 19 seconds, then press PAR.

4. Return to the Display Mode.

5. Continue with tee Poinl Calibration.

ICE POINT Calibration

. Remove all option cards ar invalid results will occun

. The ambient temperature must be within 20°C to 30°C.

- Connect a thermocouple (types T, E, 1, K, or N only) with an accuracy of 1°C

or better to the meter,

4. Verify the readout Display Offset is 0, Temperature Scale is °C, Display
Resolution is 0.0, and the Input Range is set for the connected thermocoupte,

5. Place the thermocouple in close thermal contact to a reference thenmometer

probe. (Use a reference thermometer with an accuracy of 0.25°C or better.)

The two probes shouid be shielded from air movement and allowed sufticient

time to equalize in temperature. (A calibration bath could be used in place of

the thermometer. )

In the Normal Display mode, compare the readouts.

If a difference exists then continue with the calibration,

. Enter Module 9, use the arrow keys to display Ladf Y8 and press PAR. Then

choose LE and press PAR.

§. Calcuiate a new Ice Point value using: existing Jce Point valugz -+ (reference
temperature - Display Mode reading). All values are based on °C.

10 Enter the new lce Point value.

11. Return to the Display Mode and verify the input reading {with 0 Display
Offset) is correct, If not correct repeat steps & through 10.

w12
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ANALOG OUTPUT CARD CALIBRATION
Before starting, verify that the precision voltmeter (voltage output) or current
meter {current outpur) is connected and ready. Perform the followiag procedure:

- Use the arrow keys to display LodE 4B and press PAR.

. Use the amow keys to choose GUL and press PAR.

. Using the charl below, step through the five selections 1o be calibrated. At
each prompl, use the PAX amow keys to adjust the external meter display to
match the selection being caltbrated. When the external reading matches, or
if this range is not being calibrated, press PAR.

L2 1 r—

SELECTION  EXTERNAL METER ACTION
oz2_.R 0.00 Adjust if necessary, press PAR
YI_R 4.00 Adjust if necessary, press PAR
chp.R 20,00 Adjust if necessary, press PAR
B 0.00 Adjust if necessary, press PAR
{0 10.00 Adjust if necessary, press PAR

4. When Al appears rermove the external meters and press PAR twice.



TROUBLESHOOTING

PROBLEM REMEDIES
NO DISPLAY CHECK: Power level, power connections
PROGRAM LOCKED-OUT CHECK: Active (Jock-ott) user input

ENTER: Security code requested

MAX, MIN, TOT LOCKED-OUT

CHECK: Module 3 programming

INCORRECT INPUT DISPLAY VALUE

CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level,
Module 4 Display Offset is zero, press DSP for Input Display
PERFORM: Module 9 Calibration (If the above does not correct the problem.)

“OLOL" in DISPLAY (SIGNAL HIGH)

CHECK: Module 1 programming, Input Range Jumper position, input connections, in put signal level

“ULUL" in DISPLAY (SIGNAL LOW)

CHECK: Module 1 programming, Input Range Jumnper position, input connections, input signal level

JITTERY DISPLAY

INCREASE: Module 1 filtering, rounding, input range
CHECK: Wiring is per EMC installation guidelines

MODULES or PARAMETERS NOT ACCESSIBLE

CHECK: Corresponding plug-in card installation

ERROR CODE (Err 1-4)

PRESS: Reset KEY (If cannot clear contact factary.)

DISPLAY ZERO'S AT LEVELS BELOW 1% OF RANGE

PROGRAM: Madule 4 as Hi-t; 0.0 LO-t: 3271.1 (to disable zero chop featire)

For further assistance, contact technical support at the appropriate company numbers listed.

PARAMETER VALUE CHART

PAX MODEL NUMBER

{« AP Signal Input Parameters

DISPLAY  PARAMETER FACIBRY

SETTING
rRNBE  MODEL DEPENDENT

DISPLAY RESOLUTION a
PLAY ROUNDING INCREMENT

B,
m
(]
)
Laad
.

INPUT VALUE 1

f *
d5P |+ DISPLAY VALUE 1 ' il
AP 2 * INPUTVALUE 2 og
d5P 2 - DiISPLAY VALUE 2 [Hili]
P 3 * INPUT VALUE 3 ogon
497 3 * DISPLAY VALUE 3 g
{AP 4 * INPUTVALUE 4 0sng
d5P Y * DISPLAY VALUE 4 i
P 5 * INPUTVALUES opea
d5P § -

DISPLAY VALUE 5 i/

* Decimal point tocation is model and programming dependent.

Programmer Date
Meter# Security Code
USER SETTING DISPLAY ~ PARAMETER ';’}E%ONRJ USER SETTING
NP B - INPUTVALUE B HHHY
d%P B~ DISPLAY VALUE & g
fiP 7 * INPUTVALUE 7 REOD
dSF T * DISPLAY VALUE 7 B
P 8 ~ INPUTVALUE 8 il ifHy)
dS%P B * DISPLAY VALUE 8 i)
fHIP 9 + INPUT VALUE & goon
dSP 9 - DISPLAY VALUE 9 i}
P 10 + INPUT VALUE 10 oa8n
dSP 1l * DISPLAY VALUE 10 [
{IP {1~ INPUT VALUE 11 ogna
d5F ! - DISPLAY VALUE 11 i)
P 12 * INPUT VALUE 12 il
d5P {2 * DISPLAY VALUE 12 B
P 13 * INPUT VALUE 13 nage
dSP (3 * DISPLAY VALUE 13 i)
(AP 1M = INPUT VALUE 14 ooan
d%P 14 * DISPLAY VALUE 14 o
1P 15 * INPUT VALUE 15 nann
d5%P % * DISPLAY VALUE 15 I
NP 15 * INPUT VALUE 16 [H il
d8P !B * DISPLAY VALUE 16 B
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€-FAL User Input and Function Key Parameters
FACTORY

DISPLAY PARAMETER SETTING USER SETTING
HSr-{ USERINPUT 1 na
HS--2 USER INPUT 2 no
U5--3 USERINPUTS3 ng
Ft FUNCTION KEY 1 na
F2 FUNCTION KEY 2 na
rSE RESET KEY g
Sc-F !  2nd FUNCTION KEY 1 il
S§z-FZ 2nd FUNCTION KEY 2 g

J-LBL Display and Program Lockout Parameters
DISPLAY  PARAMETER T USER SETTING
Hi MAX DISPLAY LOCKOUT L8L
I MIN DISPLAY LOCKOUT Lor
EDE TOTAL DISPLAY LOCKQUT Lpr
SF-1  SETPOINT 1 ACCESS Ler
SP-¢  SETPOINT 2 ACCESS LoL
EP-3  SETPOINT 3ACCESS 4114
§F-Y4  SETPOINT 4 ACCESS Lo
[odE  SECURITY CODE Jij
Y-5EL Secondary Function Parameters
FACTORY

DISPLAY PARAMETER SETTING USER SETTING
Hi-t  MAX CAPTURE DELAY TIME [HH
Ld-t  MIN CAPTURE DELAY TIME on

SP-L DISPLAY UPDATE TIME 2

B-3PE Setpoint (Alarm) Parameters 5P-t
DISPLAY  PARAMETER ';”I‘g_THONRGY USER SETTING
RLL-n SETPOINTACTION UFF
S5P-n  * SETPOINT VALLE {main) en

* SETPOINT VALUE {alternate) + aa
HYS-n - SETPOINT HYSTERESIS H
tEffl-n  ON TIME DELAY 4
tOF-n  OFF TIME DELAY op
ouk-n  OUTPUTLOGIC nor
rSk-n  RESETACTION Rlika
Skh-n  STANDBY OPERATION ng

5-kBt Totalizer (Integrator) Parameters

DISPLAY  PARAMETER FS"g_Tr?NRg USER SETTING
dELPE = TOTALIZER DECIMAL POINT i

EBASE  TOTALIZER TIME BASE .

SLFRL TOTALIZER SCALE FACTOR )

Locuk * TOTALIZER LOW CUT VALUE - 13333

P-UYP  TOTALIZER POWER-UP RESET i

1-SrL Serial Communication Parameters

DISPLAY PARAMETER O USER SETTING
hRUd BAUD RATE 3500

dALtR DATABIT 1

PRr  PARITYBIT Bdd

Rddr  METER ADDRESS g

Rhru  ABBREVIATED PRINTING 4ES

Jifd3 ENTER PRINT OPTIONS no

Hiid PRINT INPUT VALUE YES
Lak PRINT TOTAL VALUE YES
HILD  PRINT MAX & MIN VALUES YES

SPAE  PRINT SETPOINT VALUES no

B-Bul Analog Output Parameters
DISPLAY PARAMETER Z’E‘?Tr?m"g USER SETTING
LYPE  ANALOG TYPE -20

AS IN  ANALOG ASSIGNMENT e

RN-LB * ANALOG LOW SGALE VALUE 0
RN-H{ * ANALOG HIGH SCALE VALUE {ong
udk ANALOG UPDATE TIME i

QLT AC

9-FL5 Factory Setting Parameters

DISPLAY PARAMETER ';"}E(.’:noNRg USER SETTING
d-LEu DISPLAY INTENSITY LEVEL i
Sp-4 5P-3 gpP-y
FCTORY usemsering  TOTORY yserserTing TACTORY  user seTTinG
OFF OFF aFF
eig 304 400
chg 3ol L fitl)
P4 2 2
1 8g og
a3 il il
nar nar nor
Rika Rilka Rlita
g

[

t Select altemnate list to program these values,

* Decimal point location is model and programming dependent,
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PAX PROGRAMMING QUICK OVERVIEW
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Red Lion Controls

20 Willow Springs Circle
York FA 17406

Tel +1 (717) 767-6511
Fax +1 {717) 764-0839

LIMITED WARRANTY
The Company warrants the producis it manufactures against defects in materials and workmanship
for a period limited to two yeass from the date of shipment, provided the products have been stored,
handled, installed, ard used under proper conditions, The Company's liability ander this limited
warranty shall extend only to the repair or replacement of a defective product, at The Company’s
option. The Company disclaims all liability for any affinmation, promise or representation with
respect {o the products.
The customer agrees to hold Red Lion Controls harmiess from, defend, and indemmify RLC against
damages, claims, and expenses arising out of subsequent sales of RLC products or products
containing components manufactured by RLC and based upon personal injuries, deaths, property
damage, lost profits, and other matters which Buyer, its employees, or sub-contractors are or may be
to any extent liable, including without limitation penalties imposed by the Consumer Product Safety
Act (P.L. 92-573) and liability imposed upon any person pursuant to the Magnuson-Moss Warranty
Act (P.L. 93-637), as now in effect or as amended hereafter.
No warranties expressed or implied are created with respect to The Company’s products except those
expressly contained herein, The Customer acknowledges the disclaimers and Limitations contained
herein and relies on no other warranties or affirmations.

Red Lion Controls BY
Printerweg 10
NL - 3821 AD Amersfoort
Tel +31 (0) 334 723 225
Fax +31 (0) 334 893 793

Red Lion Contrals AP
31, Kaki Bukit Road 3,
#06-04/05 TechLink
Singapore 417818

Tel +65 6744-6613
Fax +65 6743-3360
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MODEL PAXCDS -SETPOINT OUTPUT PLUG-IN OPTION CARDS

DESCRIPTION

This bulletin serves as a guide for the installation, configuration and
operation of PAX Setpoinz cards. The setpoint cards are available as dual relay,
quad relay, quad sourcing transistor, or guad sinking transistor outputs. Only
one setpoint card can be installed at a time.

The PAX meter can be fitted with up to three option cards. The siot bays of
the option cards are dedicated 10 & particular card function. The option card
functions are: serial communications, aralog output and setpoint output. Onty
one card from each function category can be installed.

INSTALLING AN OPTION CARD
Cantion: The option and main circuil cards contgin static

A sensitive componeis. Before handling the cards, dischorge
static charges from your body by touching a grounded bare metal
object. Ideally, handle the cards ar a static controlled clean
workstation. Also, only handie the cards by the edges. Dirt, oil or
other contaminants that may comtact the cards can adversely
affect circuit operation.

Warning: Exposed line voltage exists on the circiit boards.
Remove oll power to the meter AND load circuits before

accessing the wit,

1. Remove the main assembly from the rear of the case. Squeeze the finger
hoids on the rear cover, or use a small screwdriver to depress the side
latehes to release it from the case, Tt is not necessary to separate the rear
cover from the main circuit card.

2. Locate the option card connector for the type of option card to he
instailed. Hold the unit by the rear connector, not the display board, when
instatling an aption card.

3. Install the option card by aligning the option card connector with the slot

in the rear cover. The cards are keyed by position with different maén

board connector locations. Be sure the connector is fully engaged and the
tab on the option card rests in the alignment slot on the display board.

Slide the assembly back into the case. Be sure the rear cover latches fully

into the case.

Apply the option card label to the bottom side of the meter. Do rot cover

the vents on the top surface of the meter, The surface of the case must

be clean for the label to adhers properly. Apply the label to the area
designated by the large case label.
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PAX REAR TERMINAL CONNECTIONS

DUAL RELAY PAXCDS10 QUAD RELAY PAXCDS20
OQUTPUT FIELD TERMINALS  OUTPUT FIELD TERMINALS

BHH
RLY1 [21 comm
BHH
RLY2 COMM
RLY4

QUAD SINKING PAXCDS30
OUTPUT FIELD TERMINALS

QUAD SOURCING PAXCDS40
QUTPUT FIELD TERMINALS

~ COMMON - EXTERNAL SUPPLY
- 01 SNK. - 01 SRC.
- 02 SNK. - 02 sre,
- 03 SNK. - 03 SRC.
- 04 SNK. ~ 04 SRC.
— COMMON — COMMON




SPECIFICATIONS
Setpoint Output Cards: Four types of field installable cards
Response Fime: 200 msec. max. to within 99% of final readout value
(digital filter and internal zero correction disabled)700 msec. max.
(digital filter disabled, intemal zero correction enabled}
PAXH only: | sec. max. to within 99% of final readout value (digital
filter disabied)
PAXT only: 200 mseg. typ.; 700 msec max. (digital [ifer disabled}
PAXH lsolation For All Four Cards:
isolation Te Sensor Common: 1400 Vrms for 1 min,
Working Voltage: 125 V
Isofation To User Input Common: 300 Vims for | min.
Working Voltage: 50V
Dual Relay Card: PAXCDSI0
Type: Two FORM-C relays
Isolation To Sensor & User Input Commons: 2000 Yrms for 1 min.
Working Voltage: 250 V
Contact Rating:
One Relay Energized: 5 amps (@ 120/240 VAC or 28 VD (resistive
load), 1/8 HP @120 VAC, inductive load
Total Current With Both Relays Energized not to exceed 5 amps
Life expectancy: 100 K cycles min. at full load rating. External RC
snubber extends relay life for aperation with inductive loads
Quad Relay Card: PAXCDS20
‘Type: Four FORM-A relays
[solaiion To Sensor & User Input Commons: 2300 Vrms for | min.
Warking Voitage: 250 V
Contact Rating:
Cme Relay Energized: 3 amps @ 250 VAC or 30 VDC (resistive load),
1/10 HP @120 VAC, inductive load
Total Current With All Four Relays Energized not to exceed 4 amps
Life Expectancy; 100 K cycles min. at full foad rating, External RC
snubber extends relay life for operation with inductive loads
Quad Sinking Open Collectar: PAXCDS30
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voitage: 50 V. Not Isolated from all other commons.
Rating: 100 mA max @ Voar = 0.7 Vmax, Vpgax =30V
Quad Sourcing Open Collectar; PAXCDS40
Type: Four isolated souscing PNP transistors.
Esolation To Sensor & User Input Commons: 500 Vems for 1 min,
Working Voltage: 50 V. Not Isolated from ali other cominons.
Rating: Internal supply: 24 VDC £ 10% , 30 mA max. total all four
External supply: 30 VDC max., 190 mA max each output

ORDERING INFORMATION

MODEL |DESCRIPTION PART NUMBER
Dual Relay Quiput Card PAXCDS10
ad Rela tput Card PAXCDS20
PAXCDS Qu. ‘ -yOupu Ca £Dhs2
Quad Sinking Open Collector Cutput Card PAXCDS30
Quad Sourcing Open Collsctor Output Card | PAXCDS40

Sinking Output Logic Card

SINK OUT
{+30 V MAX.)
iz
ISOLATION COMM,

Sourcing Output Logic Card
{Internal Supply}

424V
T4
@Q
ISOLATION SOURCE QUT
ro COMM.

Soureing Output Logic Card
(External Supply)

+24V S
T o & &——0 EXTERNAL SUPPLY
(+30 V MAX)
i
S SOLATION SOURCE OUT

=0 COMM.
(EXTERNAL SUPPLY AND
SQURCE QUT RETURN)

Quad Sourcing Open Collecfor Output Card Supply Select

Internal Supply
(24 V)

[T=I=] 3

\[Extemal Supply
(30 Vmux)

DD DD
PP

| ki i

For Quad Sourcing Plug-in Card (PAXCDS40), set the jumper for internal or
external supply operation before applying power.

MODULE 6 - Setpoint (Alarm) Parameters (5-5Pt)

PARAMETER MENU

Pro

PAR
|SPSEL f—{Rck -n [ §P-n [—HY5-n |—ftBA-n —kDF -0 |—fouk - |—r5k-n |—f5tb-n |t it-n

Indicates Program Mode Alternating Disptay.

Paramster PSE{ %
% Selection/Value

Factory Seftings are shown.

Setpoint Setpoint Setpoint Setpoint On Time Off Time Output Reset Standby Setpeint
Select Action Value Hysteresis Delay Delay Logic Action Operation  Annunciators
SETPOINT SELECT
§p-t+ GP-2

SPSEL % ha
Enter the setpoint (alarm output) to be programmed. The n in

the following parameters wifl reflect the chosen setpoint
namber. After the chosen setpoint is completely programmed,
the display will refum to SPSEL N8, Repeat step for each
setpoint to be programmed. The A8 chosen at SPSEL will return
to PAD M. The number of setpeints available is setpoint output
card dependent.



SETPOINT ACTION
OFF  Rb-H{ Rb-LB RY-Ht A4-LB
dE-H{ dE-LO0  bARd  Lokle  LaokK!i

SP-n|s

SETPOINT VALUE
- 13999 v 55993

Enter the action for the selected setpoint (alarm output).  See
Setpoint Alarm Figures for a visual detail of each action,

% Enter desired setpoint alann value. These setpoint values can
also be entered in the Display Mode during Program Lock-

out when the setpoint is programmed as £at in Parameter

Module 3. When a setpoint is progranuned as deviation or

#FF = Setpoint akways off, (retums fo SPSEL NO)
Rb-#1¢ = Absolute high, with balanced hysteresis
Rb-10 = Absolute fow, with balanced hysteresis
RY-H1 Absolute high, with unbalanced hysteresis
A-10 = Absolute low, with unbalanced hysteresis
dE-#1 = Deviation high, with unbalanced hysteresis *
dE-L@ = Davigtion low, with unbalanced hysteresis *
LEfld = Outside band, with unbalanced hysteresis * %
tokls = Lower Totalizer absolste high, unbalance hysteresis**
takH! = Upper Tolalizer absokite high, unbalance hysteresis™

* Deviation and band action setpoints are relative to the value of setpoint 1,
1t is not pessible 1o configure setpoint 1 as deviation or band actions. It is
possible to use setpoint 1 for an absclute action, while its value is being used

for deviation or band.

** The lower Totalizer action totle allows setpoints to function off of the
fower 5 digits of the Totalizer. The upper Totalizer action kak¥ ! allows
setpoints 1o function off of the upper 4 digits of the Totalizer. To obtain

band acting, the associated output tzacks 5P {as it is changed.
The value entered is the offset, or difference from SP (.

HYSTERESIS VALUE
{ o BS0DO

E ,ﬂ E EntEI: desired h)'st_ez'esis value, ch Satpoint Alarm Figures
for visual explanation of how setpoint alarm actions (balance
and unbalence} are aflected by the hysteresis. When the
setpoint is a control outpur, usually balance hysteresis is

used. For alarm applications, usually unbatanced hysteresis

absolute low alasms for the Totalizer, program the kekle or kakH ! output

logic as reverse,

Setpoint Alarm Figures

With reverse output logic rEv, the below alarm states are opposite.

is uvsed. For unbalanced hysteresis modes, the hysteresis
functions on the low side for high acting setpoints and
funetions on the high side for low acting setpoinds.

Note: Hysteresis eliminates output chatter ar the switch
point,
wriggering during process transient events.

while time delay com be used lo prevemt faise

SP + KHya

A

iy o [ Low

TTRIGGER PCINTS T

S’TATE

Absolute High Acting (Balanced Hys) = Ab-H {

SP + Hys X—____

ALARM  OFF o OFF
STATE —

|
1
!
T
i

[TRIGGER PQINTS T

Absolute Low Acting {(Unbalanced Hys) = Rii-La

SP1 + SPn

sp
| |

& Senea
5P1 — Sfn ) } s

! | I
|

AeM OFF [ on | OFF [ on | OFF
STATE

TRIGGER POINTS
Band Outside Acting = bAfd

SP + HHys}—\\ ______ / _
sp I x Hya

SP — YHys|— — _l_\k_]/_ :_ _

| i

i

1
QOFF oN OFF

ALARM
STATE
TRIGGER PQINTS

Absoiute Low Acting (Balanced Hys) = fib-la

SP1 + SPn I/\
/
sP1

ALARM ON
STATE T

TRIGGER POINTS
Deviation High Acting {SP > Q) = £~ 1

SPt \\ //
SP1 + {~SPn)
H
___k_j./{_____* ys
[

{
L

ALARM
STATE N OFF ON
TRIGGER POINTS

Deviation High Acting (5P < Q) = dE-N!

_ A
]
} 1 Hys
SP — Hys —{—————I 1
I
i l
i OFF o oFF
STATE

rTRJGGER POINTS r

Absolute High Acting (Unbalanced Hys) = Al-K
This is also for Totalizer alarms: kak o, EckK {

SP1 \

- sP, /1
SP1 SPn ]
|
1

ALARM OFF oN QFF

STATE
TRIGGER POINTS
Deviation Low Acting (SP > 0) = dE-Le

SP1 — {-SPn)

SPY

ALARM
STATE

TRIGGER POINTS

Deviztion Low Acting {SP < 0)= dE-La




ON TIME DELAY
88 to 32750 Sec

Enter the time value in seconds that the alarm is delayed
from turning on after the trigger point is reached. A value of
0.0 allows the meter to update the alarm status per the
response time listed in the Specifications, When the output
logic is rEu, this becomes off fime delay. Any time
accumulated at power-off resets during power-up.

OFF TIME DELAY
8l to 32758 Sec

Enter the time value in seconds that the alarm is delayed
from turning off after the trigger point is reached. A value of
0.0 allows the meter to update the alarm status per the
response time listed in the Specifications. When the output
logic is rEw, this becomes on time delay. Any time
accumulated at power-off resets during power-up.

OUTPUT LOGIC

nar rEu

Enter the output logic of the alarm output. The nes logic
leaves the output operation as normmal. The rEv logic
reverses the output logic. In rEw, the alarm states in the
Setpoint Alarm Figures are reversed.

RESET ACTION
rSE-n % Auta LREL !
ko

LALLE

Enter the reset action of the alarm output.

Ruka = Automatic action; This action allows the alarm
output to automatically reset off at the trigger points per the
Setpoint Action shown in Setpoint Alarm Figures. The “on™
alarm may be manually reset (off) immediately by a front
panel function key or user input. The alarm remains reset off
until the trigger point is crossed again,

LREL { = Latch with immediate reset action; This action
latches the alarm output on at the trigger point per the
Setpoint Action shown in Setpoint Alarm Figures. Latch
means that the alarm output can only be tumed off by front
panel function key or user input manual reset, serial reset
command or meter power cycle. When the user input or
function key is activated (momentary or maintained), the
corresponding “on” alarm output is reset immediately and
remains off until the trigger point is crossed again,
(Previously latched alarms will be off if power up Display
Value is lower than setpoint value.}

LREEZ = Latch with delay reset action; This action latches
the alarm output on at the trigger point per the Setpoint
Action shown in Setpoint Alarm Figures. Latch means that
the alarm output can only be tumned off by front panel
function key or user inpu! manual reset, serial reset
command or meter power cycle. When the user input or
function key is activated (momentary or maintained), the
meter delays the event until the corresponding “on” alarm
output crosses the trigger off point. (Previously latched
alarms are off if power up Display Value is lower than
setpoint value. During a power cycle, the meter erases a
previous Latch 2 reset if it is not activated at power up.)

STANDBY OPERATION

SEh-nlS no ¥ES
q_> When YES, the alarm is disabled (after a power up) until the
trigger point is crossed. Once the alarm is on, the alarm

operates normally per the Setpoint Action and Reset Mode,

Red Lion Controls

20 Willow Springs Circle
York PA 17406

Tel +1 {717) 767-6511

Fax +1 (717) 764-0839

SETPOINT ANNUNCIATORS

<}h BFF nar rEu FLASH

lﬂ._> The OFF mode disables display setpoint annunciators. The

nar mode displays the corresponding setpoint annunciators
of “on” alarm outputs. The rEu mode displays the
corresponding setpoint annunciators of “off” alarms
outputs. The FLRSH mode flashes the corresponding
setpoint annunciators of “on” alarm outputs.

PROBE BURN-QUT ACTION (PAXT ONLY)

brn-nl® an OFF

Q:) F F Enter the probe burn-out action. In the event of a
o .
temperature probe failure, the alarm output can be
programmed to go on or off.

MANUAL

N
¢ | i“ys
——— %= ="y wint
| | 1
| | S
1 :

SP

l
SP — Hys ,[

I

I

: -
OFF|  on OFF : ON ‘ OFF _{(Alka)

: |

ALARM ~ OFF OFF I oFF

ATE ON | [ on | : tLAEL 1)
OFF ON OFF | on OFF {(LRAEL2)

Setpoint Alarm Reset Actions

Alternate Setpoints

An Alternate list of setpoint values can be stored and recalled as needed, The
Alternate list allows an additional set of setpoint values. (The setpoint numbers
nor rear terminal numbers will change in the Alternate list.) The Alternate list
can only be activated through a function key or user input programmed for L #5k
in Module 2, When the Alternate list is selected, the Main list is stored and
becomes inactive. When changing between Main and Altemate, the alarm state
of Auto Reset Action alarms will always follow their new value. Latched “on”
alarms will always stay latched during the transition and can only be reset with
a user input or function key. Only during the function key or user input
transition does the display indicate which list is being used,

LIMITED WARRANTY
The Company warrants the products it manufactures against defects in materials and
wotkmanship for a peried limited to two years from the dale of shipment, provided the
products have been stored, handled, installed, and used under proper conditions. The
Company’s liability under this limited warranty shali extend only 1o the repair or
replacement of a defective product, at The Company’s option. The Compuny disclaims al
Liability for any afffrmation, promise or representation with respect to the products,
The custoier agrees to hold Red Lion Contrels harmless from, defend, and indemnify
RiC against damages, claims, and expenses arising oul of subsequent sales of RLC
produgts or produgts containing components manufacrued by R1.C and based upon
personal injuries, dealhs, propernty damage, lost profits, and other matters which Buyer, its
employees, or sub-rontractors are or may be to any exient liable, in¢lnding without
Limitation penalties fmyposed by the Consumer Product Safety Act (PL. 92-573) and
liability imposed upon any person pursvant to the Magnuson-Moss Warranty Act (P.L. 93-
637), as now in effect or as amended hereafter.
No warranties expressed or fmplied are created with respect 10 The Company”s products
except those expressly contained herein. The Customer acknowledges the disclaimers and
limitations contained herein and relies on no other warranties or affirmations.

Red Lion Controls BV
Printerweg 10
ML - 3821 AD Amersfoort
Tel +31 {0) 234 723 225
Fax +31 {0) 334 893 793

Red Lions Controls AP

Unit 101, XinAn Plaza

Building 13, No.99 Tianzhou Road
ShangHai, P.R. China 200223

Tel +85 21 5113-3688

Fax +86 21 6113-3683
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ULN2801A
ULN2802A - ULN2803A
ULN2804A - ULN2805A

EIGHT DARLINGTON ARRAYS

» EIGHT DARLINGTONS WITH COMMON EMIT-
TERS

= OUTPUT CURRENT TO 500 mA

s OUTPUT VOLTAGE TG 50 V

= INTEGRAL SUPPRESSION DIODES

= VERSIONS FOR ALL POPULAR LOGIC FAMI-
LIES

= OUTPUT CAN BE PARALLELED

s INPUTS PINNED OPPOSITE QUTPUTS TO
SIMPLIFY BOARD LAYOUT

DESCRIPTION

The ULN2801A-ULN2805A each contain eight dar-
lington transistors with common emitters and inte-
gral suppression diodes for inductive loads. Each
darlington features a peak load current rating of
600mA (500mA continuous) and can withstand at
least 50V in the off state. Outputs may be paralleled
for higher current capability.

Five versions are avallable to simplify interfacing to
standard logic families : the ULN2801A is designed
for general purpose applications with a current limit
resistor ; the ULN2802A has a 10.5kQ input resistor
and zener for 14-25V PMOS ; the ULN2803A has a
2.7kQ input resistor for 5V TTL and CMOS ; the

ULN2804A has a 10.5kQ input resistor for 6-15V

CMOS and the ULN2805A is designed to sink a
minimum of 350mA for standard and Schottky TTL
where higher oufput current is required.

All types are supplied in a 18-lead plastic DIP with
a copper lead from and feature the convenient input-
opposite-output pinout to simplify board layout.

September 2003

DIP18

FIN CONNECTION (top view)

iN 1 QuT 1
IN 2 ouT 2
IN 3 QuUT 3
IN & ouT 4
IN § out §
IN 6 QUT &
IN 7 ouT 7
IN B ouUT 8
5-34901

1/8




ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN23805A

SCHEMATIC DIAGRAM AND ORDER CODES
For ULN2801A (sach driver for PMOS-CMOS)

For ULN2802A (each driver for 14-15 V FMOS)

J—H—Ocom
QOouT
v T
INC ‘

! N

!
f T2k0 3N |*

1
i |
- 1

J—H—ocou
Q0UT

1.5k0

EACH DRIVER <. M8 EACH DRIVER 5.1984
For ULN2803A {each driver for 5 vV, TTL/CMOS) For ULN2804A (each driver for 6-15 V
CMOS/PMOS
—P—0coM r——0Ocom
2.7k{1 +——OouT " 10.5k0 p-——yp——O0uT
IN \ |
| Kl t t
| * [ k
| 7.2k 3kN i : |
: f 1 |
| I “. __________ I | I i‘. _________ —
EACH DRIVER 5- 1989 EACH DRIVER §-257
For ULN2805A (each driver for high out TTL)
|—H—O COM
l T -QouT
|
KA *
|
______ —J
HACH DRIVER 5_sorh
2/8 I<7%




ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vo Qutput Voltage 50 \Y
Vi Input Voltage A
for ULN2802A, UL2803A, ULN2804A 30
for ULN2805A 15
Ic Continuous Collector Current 500 mA
Is Continuous Base Current 25 mA
Prot Power Dissipation w
(one Darlingion pair) 1.0
(total package) 2.25
Tamb Operating Ambient Temperature Range - 2010 85 °C
Tatg Storage Temperature Range — 5510 150 °C
Tj Junction Temperature Range - 20to 150 °C
THERMAL DATA
Symbol Parameter Value Unit
Rihpamp § Thermal Resistance Junction-ambient Max. 55 °CIwW
ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)
Symbol Parameter Test Condifions Min. Typ. Max. | Unit | Fig.
lcex Output Leakage Current Vce = 50V 50 PA | 1a
Tamb = 70°C, Vce = 50V 100 LA | 1a
Tamb = 70°C
for ULN2802A
Vee = 50V, Vi = 6V 500 LA [ 1b
for ULN2804A
Vce = 50V, Vi= 1V 500 uA | 1b
Veesay | Collector-emitter Ic = 100mA, Ig = 250uA 0.9 11 v
Saturation Voltage Ic = 200mA, |g = 350uA 1.1 1.3 N 2
Ic = 350mA, Iz = 500pA 1.3 1.6 A
lion) Input Current for ULN2802A V=17V 0.82 1.25 mA
for ULN2803A V= 3,85V 0.93 135 | mA
for ULN2804A V= 5V 0.35 0.5 mA, 3
Vi= 12V 1 145 | mA
for ULN2805A V=3V 1.5 2.4 mA
litotty Input Current Tamp = 70°C, le = 500pA 50 65 pA 4
Viton) Input Voltage Vee=2V
for ULN2802A 13 v
Ic = 300mA
for ULN2803A 2.4 N
Ic = 200mA 27 v
lc = 250mA 3 v
Ic = 300mA 5
for ULN2804A 5 Vv
Ig = 125mA 6 V'
Ic = 200mA 7 v
Ig = 275mA 8 i
Ic = 350mA
for ULN2805A 2.4 v
le = 350mA
hre DC Forward Current Gain for ULN2801A
Vee = 2V, Ig = 350mA 1000 - 2
Ci Input Capacitance 15 25 pF -
teLH Turn-on Delay Time 0.5Vito 0.5V, 0.25 1 us -
teHL Turn-off Delay Time 05Vito 0.5V, 0.25 1 us -
Ir Clamp Diode Leakage Current | Vg = 50V 50 A 6
Tamt = 70°C, Vr = 50V 100 LA 6
VE Clamp Diode Forward Voltage IF = 360mA 17 2 v 7
"l 38




ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

TEST CIRCUITS

Figure 1a. Figure 1b.
OPEN Vg OPEN  Veg
OPEN fleex
5-572s
Figure 2. Figure 3.
S-1900
Figure 4. Figure 5.
l 55714 5~198T
Figure 6. Figure 7.
Ve
s
OPEN
S-5727
4/8
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2B05A

Figure 8 : Collecior Current as a Function of
Saturation Voliage.
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Figure 10 : Allowable Average Power Dissipation

as a Function of Ambient Temperature.
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Figure 12 : Peak Collector Current as a Function

of Duty.
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Figure 9 : Collector Current as a Function of
Input Current.
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Figure 11 : Peak Collector Cumrent as a Function
of Duty Cycle.
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Figure 13 : Input Current as a Function of Input
Voltage (for ULN2802A).
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

Figure 14 : Input Current as a Function of Input Figure 15 : Input Current as a Function of Input
Voltage (for ULN2804A) Voltage (for ULN2803A)
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Figure 16 : Input Current as a Function of Input
Voltage (for ULN2805A)

G- 4£%)0

{maA}

4.0

35

:os W m%
R
\\‘\}e\%’\e&\\ :

Z2)

20
sl Q«\Q%\ 20
\ \ ' AREA OF HORMAL
+0 RNTTTS] OPERATION WITH
L -1 STANDARD OR
0.5 - SCHOTTRY TTL
0 1 A H
.5 20 25 3.0 35 ¥i(v

6/8

4




ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

T T LT LT LT o o o

inch
pIM. e ne OUTLINE AND
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. MECHANICAL DATA
al | 0254 0.010
B | 139 1.65 | 0.055 0.065
b 0.46 0.018
b1 0.25 0.010
D 23.24 0.915
E 8.5 0.335
e 254 0.100
e3 20.32 0.800
F 7.1 0.280
] 393 0.155
L 3.3 0.130
DIP18
z 1.27 | 1.59 0.050 | 0.063
’....-5
= —
— b1
r
b
2 L T -t E
e3 |
D
Chinh deeh b /1 Wiy (87 5 d
18 ]
D N
1 9

9

7/8




ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the conse-
guences of use of such information nor for any infingement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this
publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. STMi-
croelectronics products are not authorized for use as critical components in life support devices or systems without express written
approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics.
All other names are the property of their respective owners

© 2003 STMicroelectronics - All rights reserved
STMicroelectronics GROUP OF COMPANIES
Australia — Belgium - Brazil - Canada - China — Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - kaly - Japan -

Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - Unifed States
www.st.com
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