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WARRANTY
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PRELIMINARY INFORMATION

Safety Summary

This instrument is designed to prevent accidental shock to operator when properly used.

no engineering design can ensure the safety of an instrument used negligently.
this manual carefully and completely prior to operating the instrument.
seriously damage the instrument or injure the operator,

during installation and operation,

Important Messages

CHARNING>
CCAUTION>
CIMPORTANT>

<NOTE>

Denotes a hazardous procedure or condition which, if ignored, could injure or be fatal to

the operator,

Denotes a hazardous procedure or condition which, if ignored, could damage or destroy the

instrument.

Denotes a procedure or condition which is essential to the correct operation of the

instrument.

Specifies supplementary and perhaps essential information which should be recognized in

relation to a particular procedure or condition.

Shock Hazard (Industry Standard)

The definition of "Shock Hazard" (as defined in Underwriters Laboratories Radio and Television
Receiving Appliances Standards for Safety, 12th ed., dated June 25, 1969) is provided for the safe

Therefore, read
Failure to do so could
Standard safety precautions must be used

operation of the unit.

"Shock hazard shall be considered to exist at any part involving a potential of
between 42.4 volts peak and 40 kilovolts peak in the following cases:

A.

B.

C.

D.

E’

If the current through a load of not less than 500 ohms exceeds 300 milliamperes
after 0.0003 second.

If the current through a 1oad of not 1ess than 500 ohms exceeds 5 milliamperes
after 0.2 second.

If the time required for the current through a 1oad of not Tess than 500 ohms to
decrease to .5 milliamperes is between 0.1 and 0.2 second, and the total quantity
of electricity passed through the load up to that time exceeds 4 millicoulombs.

If the time required for the current through a 1oad of not 1ess than 500 ohms to
decrease to 5 milliamperes is between 0.03 and 0.1 second, and the total guantity
of electricity passed through the Toad up to that time exceeds 75T-350T¢ milli-
coulombs, where T is the time in seconds.

If the potential is more than 5 kilovolts peak and if the total capacitance of the
circuit is more than 3000 microfarads.

NOTE: Additional factors might apply when potentials more than 40 kilovolts peak are
present."

For Your Information . . .

(1) Specifications, Parts Lists, Component Layouts, and Schematics are subject to change without

notice,

(2) The terms "instrument", "unit", and "meter" are used synonymously throughout this manual.
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Section 1 - INTRODUCTION and DESCRIPTION

1.1

1.2

1.3

1.4

This manual is organized to provide the following information:

Section 1 - INTRODUCTION and DESCRIPTION

Section 2 - INSTALLATION

Section 3 - OPERATION

Section 4 - SCHEMATICS, ASSEMBLY DRAWINGS, and PARTS LISTS

Unit Description

Thermocouple Models DP284 and DP285 are part of the DP280 series microprocessor-based, intelligent
digital panel meters. These thermocouple meters feature three front panel soft keys that allow you
to select °C/°F, setpoint values and hysteresis, and display Min./Max. values.

Autocalibration

Autocalibration is a standard feature on all meters.
internal self-calibrating circuit replace the need for potentiometer adjustments.

A stable voltage reference (8ppm/°C) and
The meter auto-

calibrates once every 4 seconds to compensate for drift.

Options

Option D: Red/Orange Display

Option R: Dual Hi/Lo 5A Relays for Alarms
Option RB: Alarm Relays and BCD Outputs
Option RA: Alarm Relays and 0-10V and 0-50mA Scalable Analog Outputs

Option RS: Alarm Relays and 20mA Serial Digital Output
Option RSA: Alarm Relays, Analog and Serial Outputs

Common Specifications

00

Display: 7 segment, 5 digit, vacuum fluores-
cent, 0.5" (13mm), blue-green.

NMR: 60 dB typical at 50/60 Hz.

CMV: 2500V peak, input to power line.

CMRR: 80 dB at 50/60 Hz, input to power line;
120dB at DC.

Case: 1/8 DIN cutout; splashproof NEMA 12 front
panel; oil-tight with panel seal gasket.

Dimensions: 2" (50.8mm) high x 3.83" (97.3mm)
wide x 5.61" (142.5mm) deep.

Depth Behind Panel: 5.25" (133.4mm) min, to
6.25" (158.8mm) max., depending on model.

Panel Cutout: 1.78" (45mm) x 3.63" (92mm).

Weight: 1.22 1b (.553 kg) max.

Power: 115VAC or 230VAC :10%, 10VA, user-
selectable on edge connector.

Display Rate: 2 updates per second nominal.

Response Time: 750 ms typical for input step
change.

Input: Floating, protection to 150V peak, 10MQ
minimum input impedance.

Enviromment: 0 to 50°C operating temperature (0
to 45°C with Option R; 0 to 35°C with multiple
option boards); -40°C to +85°C storage temper-
ature. 20 to 80% relative humidity, non-
condensing.

Terminations: Screw Terminal Connector.

A/D Conversion: Voltage-to-frequency, micro-
processor controlled. Auto-zero, internal
reference.

Autocalibration: Autocalibrates once every 4
seconds, Each calibration cycle takes approxi-
mately 1 second, varying with user options.
Integration time is 300.0 ms max. Temperature
coefficient 50ppm/°C maximum. Internal refer-
ence temperature coefficient 8ppm/°C;
stability 20ppm/1000 hours maximum (noncon-
current). During autocalibration, input
measurement is suspended.

1.5 Model Specifications

Model DP284:
Model DP285:

1° resolution
0.1° resolution

Accuracy: #1 LSD at 23°C x(see chart)

Model Model
TC DPZ84 DP285
Type Range (%) (+)
E -170 to 1000°C 1.0°C 0.8°C
E -274 to 1832°F 1.7°F 1.5°F
J =167 to 1120°C 1.0°C 0.8°C
J =269 to 2048°F 1.7°F 1.5°F
K -184 to 1372°C 1.0°C 0.8°C
K =299 to 2502°F 1.7°F 1.5°F
T -180 to 400°C 1.0°C 0.8°C
T -292 to 752°F 1.7°F 1.5°F
Ice Point Conformity: DP284 - 0.05°/°C
DP285 - 0.035°/°C




Section 2 - INSTALLATION

The Installation Section is broken down into the following sections:

Section
Section
Section
Section
Section
Section
Section
Section
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Installation and Assembly

Electrical Connections

Recalibrate Meter

P2 Edge Connector Pin-Outs {Option Board)

Option R - Dual Hi/Lo 5A Relays for Alarms

Option RB - Alarm Relays and BCD Outputs

Option RS - Alarm Relays and 20mA Serial Digital Output

Option RA - Alarm Relays and 0-10V and 0-50mA Scalable Analog Outputs

2.1 Installation and Assembly

Refer to Figure 1 for unit installation and assembly.

. el
. }>\ MAXIMUM PANEL

WOTH-8,38mn (0.267)

4Swm (1.787) X 82mm (3.63°)
1/8 DN CUTOUT

$-1/4" TO e-1/4° <>
(133.35mm) (158.7Cmm)|

OVERALL DIMENSION |
BEHIND PANEL

Figure 1. Unit Installation and Assembly

2.2 Electrical Connections (P1 Edge Connector)

WARNING:

When making connections to the P1 Edge Connector, remember that these pins float to the
potential applied to Pl, PinR. Refer to the Safety Summary on page 'i‘ at the beginning of
this manual.

2.2.1 Pl Edge Connector Pin-Outs

Pin
1, 3, A, C
5
2, 4, 6
B, D, E, F

XRWITWOWON

Description

AC power input

Earth ground. Tie to AC power input grounding wire. Do not allow to float.
Reserved (do not use).

Reserved (do not use).

Data. Used for field recalibration.

Reserved (do not use).

When connected through a push button switch to Pin K, switch functions as the .« key.
When connected through a push button switch to Pin K, switch functions as the ~@ key.
When connected through a push button switch to Pin K, switch functions as the <S> key.
Strobe common for keyboard and Strobe/Hold.

When tied to Pin K, holds the count in the display and stops signal processing
(Strobe/Hold).

-15V power supply, test point only.

+15V power supply, test point only.

Internal power supply common return line.

Clock In, Used for field recalibration.

+5V power supply, test point only.

Anode connection for the Ice Point Compensation diode (bead).

Cathode connection for the Ice Point Compensation diode (bead).

Negative input termination for thermocouple wire.

Positive input termination for thermocouple wire.




Figure 2 illustrates the P1 Edge Connector Pin-outs on the Main Logic Board.

1{AC LOW)
115V OPERATION L

JUMPER A TO 1
AND C TO 3 L2 (AC HIGH)

~

8 (STEP}

STROBE COM.

STROBE HOLD (SHORT TO K}
CLOCK N

POWER SUPPLY COM.

-TC
+ICE POINT (ANODE)

Figure 2.

2.2.2 Ice Point Connections

The +Ice Point (Anode) is connected to Pin S and the -Ice Point (Cathode) is connected to Pin 15,

CAUTION:

Leads on the ice bead are fragile. Avoid bending these leads when making other connections as

they can break easily.

2.2.3 Thermocouple Input Connections

DATA

-

+TC

EARTH aND. | _m
RESERVED (DO NOT USE)

RESERVED (DO NOT USE) {
45V TEST PONT

=15V TEST PONT
+15V TEST POINT

-ICE POINT (CATHODE)

L1 230v opeRrATION
JUMPER A TO C

3Qo8av
s v

EARTH QK.

06 l
AT OFF|
LEAD #3

GATHODE

P1 Edge Connector

1. Connect the red thermocouple lead to Pin R (-TC).
2. Connect the remaining thermocouple lead to Pin 14 (+TC).

TC
Model Type Material Color Polarity

Iron White +

DP284J/DP285) J Constanton Red -
Copper Blue +

DP284T/DP285T T Constanton Red N
Chromel Purple +

DP284E/DP285E E Constanton Red N
Chromel Yellow +

DP284K /DP285K K Alumel Red N

2.2.4 Strobe/Hold Connection

When strobe/hold is connected, all analog processing stops and the display freezes.

strobe/hold, connect pin L to pin K.
2.2.5 Power Connections

115VAC Operation:

1. Make sure the connector is right-side-up.
2. Connect L1 (AC Low) to P1, pin 1 and pin A.
3. Connect L2 (AC High) to P1, pin C and pin 3.

4, Connect earth ground to Pin 5.
5. Check connections.

2.3 Recalibrate Meter (refer to Figure 3)

WARNING:

230VAC Operation:

1. Make sure connector is right-side-up.
2. Connect L2 to P1, pin 3.

3. Connect L1 to P1, pin 1.

4, Connect P1, pin A and pin C together.
5. Connect earth ground to Pin 5.

6. Check connections.

To enable

when making connections to the P1 Edge Connector, remember that these pins float to the
potential applied to P1, pinR. Refer to the Safety Summary on page 'i' at the beginning of
this manual.



2.4

A11 meters can be recalibrated.

Since most component settling occurs during the first year of

operation, recalibration is recommended after one year of use. However, recalibration is optional.

Procedure:

1. On the P1 Edge Connector, connect one momentary ON pushbutton (S1) between Pins 7 and N (data

11.

and common).

Connect another momentary ON pushbutton (S2) between Pins M and N (clock and conmon).

Connect the DC voltage calibrator to the input screw terminal and apply OV.

Press the S1 pushbutton for at least 3 seconds then release.

Adjust the calibration standard to +80.000mVDC NOTE: Unit reading should not change.

Wait at least 5 seconds.

Momentarily press the S$S2 pushbutton.

With an accurate temperature monitor, measure the temperature of the Ice Point Sensor mounted on
the rear Input Screw Terminal. IMPORTANT: Allow at least 10 minutes for the monitor and sensor
to reach the same temperature.

Adjust the calibration standard to equal 200pVDC x the °C value of the measured ice point
temperature. Apply this calculated voltage and wait 5 seconds.

Press the S2 pushbutton.

Remove recalibration connections from the P1 connector.

/COPPER WIRE TO CALBRATOR (+)

s \COPPER WIRE TO CALIBRATOR (-)

DATA
CLOCK IN

POWER SUPPLY CO!

Figure 3. Recalibration Connections (P1 Connector)

P2 Edge Connector Pin-Outs

Fi

Fi

gure 4A depicts the connections made to the P2 edge connector on the R Option Board.

gure 48 depicts the connections made to the P2 edge connector on the R and B Option Board.

Figure 4C depicts the connections made to the P2 Edge Connector on the "A" (Analoy Output) and/or
“s" (Serial Output) Option Board. Option R (Relays Output) pin configuration, as shown, is valid
only when installed in conjunction with Option A and/or Option S.
O O Q
COMMON (sP2) |>1 1-Jcommon (sPi) COMMON (SP2) |»1 1-| COMMON (sP1) DAG ouT {1 I-| invERTED suM
SR GROUND {=] [~] OVERFLOW (BCD) +10V SENSE {w | |~| ANALOG GND.
o Jo PRINT (BCD) {°] 1| POLARITY (BCD) ”:::E::'::}“I lv| ANALOa ano.
SCALE & OFFSET
el - BCD 1 (10000) |1 || BCD 2 (20000) Ne. (spidfo] |+ {vom“ out
mE lor SELECT (BCD) |} I~ HOLD (BCOD) no. (sp1) |m| v £10v Force
N.C.(sP2} |~ 12| N.c.(sP) N.C. (SP2) |~ 12| N.C. (SP1) com (sp1) {n| [=»|-18v TEST PT,
=i 1 BCD 1 (100) {={ I~| BCD 2 (200) +16v TEST PT. =] [~ PuLLup
No.(sp2) |1 I=f N.o.(sP1) N.0. (sP2) |1 I={ N.O. (SP1) DIGITAL GND. |<| |=]./ BUSY
=1 o B8CD 4 (400) |xl 1| BCD 8 (800) N.0. (sP2) =i (<] o1arTAL ano.
~1 13 BCD t (1) |~} 5] BCD 2 (2) N.C. (3P2) i 15| R$232 ouT
=l 1= B8CD 4 (4) |=1 1=] BCD 8 (8) com. (sp2)[z| |=| 20me SERIAL OUT
z{ Is BCD 1 (10) |=1 15| 8CD 2 (20) DIGITAL GND. [z} [S]1200 BAUD SELECT
| Jo BCD 4 (40) |~ I} BCO 8 (80) DIGITAL GND. |v| |G| ZX SELECT
=] 3] BCD 1 (1000) |=| x| BCD 2 (2000) DIAITAL OND. |=| || ENABLE
|l 15 BCD 4 (4000) |»{ |5] BCD 8 (8000) DIGITAL GND. vl |G| SERIAL SELECT
O O 0]

Figure 4A. P2 Edge Connector
Option R (Relays Output)

Figure 4B, P2 Edge Connector
Option R (Relays Output) and
Option B (BCD Output)

Figure 4C. P2 Edge Connector

Option R (Relays Output) and

Option A (Analog Output) and
Option S (Serial Output)



2.5 Option R - Dual Hi/Lo 5A Relays for Alarms

2.5.1 Option R Description

Option R rating: Resistive: 5A max. at 125VAC max.; 0.6A max. at 110VDC max.; 5A max. at 30VDC max.
Inductive: 0.1A max. at 50VDC max.

Option R has 1500Vpk isoclation from the signal input and 500Vpk isolation from Opticn B, S, or A
when Option R is used in conjunction with any of these options (i. e., RB, RS, RA, RSA).

Option R provides two Form C, 5 amp relays with high and low setpoints giving the meter a total of
4 setpoints with deadband (hysteresis). These setpoints are programmed using the front panel keypad.

If either SP1H or SP1L is exceeded, the SP1 relay will be activated. If either SP2H or SP2L is
exceeded, the SP2 relay will be activated.

2.5.2 Alarm Condition

When input exceeds a setpoint (SP), the meter goes into an alarm condition. During an alarm
condition, the display alternates between an alarm message (Hi or Lo) and the current reading, and
the corresponding relay output is activated. An example of the Setpoints with Hysteresis is
illustrated in the following graph. The Alarm Messages which may appear during an alarm condition
are listed below this graph.

AN
SP2H
/\ RN HYS
|
SP1H ]l \\ J/// : E\\\
AT\ TN
NN
INPUT ! ! | i b
L IR e
' N[ ! X i /i Hvs
SP1L + L + t T T
i H\Ui]; | iK\ //i
. b L ! vt I HYS
sPaL T T T N~ T
| ] 1
1 | 1 I
SP1 I | |
4NN I Y N
! I ] ] § 1 ]
e 'LU CTE CTRET T 0 'LU LO|LO
SpP2
< N s
Figure 5. Setpoints with Hysteresis
Alarm Message Description
[Hi ] SP1H exceeded. Display also flashes current reading.
[Lo ] SP1L exceeded. Display also flashes current reading.
[ Hi) SP2H exceeded. Display also flashes current reading.
[ Lol SP2L exceeded. Display also flashes current reading.
[Hi Hi] SP1H and SP2H exceeded. Display also flashes current reading.
[Lo Lol SP1L and SP2L exceeded. Display also flashes current reading.
[Hi Lo} SP1H and SP2L exceeded. Display also flashes current reading.
[Lo Hi] SP1L and SP2H exceeded. Display also flashes current reading.

2.5.3 Option R Connections

Refer to Figures 4A, 4B, 4C (P2 Edge Connector) and Figures 10, 12 (P. C. Option Board Schematic).

NOTE: To obtain maximum contact 1ife, or when Option R is used in conjunction with Option B (RB), S
(RS), or A (RA) the relay contacts should have arc suppression on the P2 connector across the
contacts energizing the load. No internal suppression is provided. Use 0.047yF/500V ceramic disc in
series with a 10 ohm, 1/2 W resistor,

When Option R is installed alone or with Option B (RB), SP1H and SP1L control Pins 1, 6, and 8 on
the P2 Edge Connector. SP2H and SP2L control Pins A, F, and J on the P2 Edge Connector.

When Option R is installed with Option A (RA) and/or Option S (RS), SP1H and SP1L control Pins D,
E, and F on the P2 Edge Connector. SP2H and SP2L control Pins K, L, and M on the P2 Eidge Connector.



2.6 Option B - Parallel BCD Output (from Option RB)

Option B is a tri-state parallel BCD output with 1500Vpk isolation to the signal input.

Option B Specifications

1]

Output
20 BCD Lines

PRINT (Pin C)

POLARITY (Pin 3)
HOLD (Pin 5)

SELECT (Pin E)

Logic Low "0" = 0.45V (max.) at 1.6mA Sink. Logic High "1" = 2,4V (min.) at
50uA Source.

Parallel BCD data output, one TTL load compatible, valid while SELECT (Pin E)
is Low.

Low output for valid BCD data. Goes high for 100us while new data 1is being
written to BCD data lines. Falling edge can be used as print command for a
receiving device, NOTE: This pin can also be referred to as BUSY,

Logic Low indicates a positive reading.

When Pin 5 receives a Logic Low, the meter maintains present BCD output until a
Logic High is applied. Processing continues while the meter is in the "hold"
state,

When Pin E receives a Logic Low, the state of the 20 BCD Lines is checked. If
all Tlines are tri-state, the unit writes to the BCD Lines and PRINT (Pin C)
goes Low. If any of the BCD Lines are active, the unit does not write data and
PRINT stays High.

o OVERFLOM/DATA VALID (Pin 2) When a reading is greater than full scale, Pin 2 goes Logic High.

2.6.1 Option B Connections

Option B connections are made to the P2 connector (see Figure 4B) on the Parallel BCD option board.

2.7 Option S - Serial Qutput (ASCII) (from Option RS)

Option S provides 20mA and TTL-compatible serial output capability. The optically isolated 20mA
current source interface can be operated 4-wire half-duplex while providing up to 1500V peak
isolation from the signal input.

Option S Specifications

)]

(4]

Output
Baud Rate

Format

Transmission
Sequence

Half duplex, isolated ASCII 20mA current loop or RS-232.

300 or 1200 bits/sec., external jumper selectable. For 1200 baucd, short Pin 12
and Pin N on P2 connector. For 300 baud, leave both pins open.

1 start bit; 7 data bits, no parity check; 2 stop bits,

ASCII characters comprised of polarity, 5 digits (with dP location), and CR LF,

SERTAL SELECT (Pin 15) Logic 0 = -0.5V (min.) to .8V (max.) at 1mA sink, selected. Logicl =

BUSY (Pin 8)

Distance

2.0V (min.) to 5.0V (max.) internal 5.6K pull up not selected.

Wwhen SERIAL SELECT is pulled to Logic Low, a new line of data is transmitted
over RS-232 and 20mA lines. For continuous printing, short Pin 15 to Pin S.

Logic 0 = 0.5V {max.) to -50V (min.), hold transmissions. Legic 1 = 1.5V (min.)
to 50V (max.) at 20mA source, resume transmission.

The BUSY line functions as a handshake to control the flow of data. If BUSY is
taken Low, the meter will terminate the transmission of data after the charac-
ter currently in transmission is transmitted. Transmission will resume where it
left off when BUSY is returned High., 1If BUSY is not used, it must be jumped to
Pin 7 to pull it high.

20mA current loop = 4000 ft. at 300 or 1200 baud; RS-232-C = 75 ft. max.



2.7.1 Option S Connections

Figure 6 details serial output connections for Option S.

Data Transmission

The BUSY Tline functions as a handshake to control the flow of data. If BUSY is taken Low, data
transmission will terminate after the last character being transmitted completes transmission. Data
transmission will resume where it Teft off when BUSY is returned High. If BUSY is not used, Jumper
Pin 8 to Pin 7.

Single Line Transmission

To transmit one line of data output only, the SERTAL SELECT line must be pulsed Low for 10ms to

50ms and then returned High. If SERTAL SELECT is held Low longer than 50ms, multiple outputs will
occur,

NO HANDSHAKE

RS232 FULL IMPLEMENTATION CONNECTION 20mA FUI_.L IMPLEMENTATION
10 SO Te)) @ 20mA 3
= RET }nszsz DATA OUT @ RS232 ReT D }zom DATA OUT
| RET S LA
a)—RTs = S RTS
5 RET }BUSY IN TSV }zom 6_‘_'}&—;'"
(:) RET _ +5v
15) SERAL_SELECT bevice seLect  [7) @ <
)st' 15) SERIAL_SELECT TIL ™ pevice seLect
emos|
: 1
= © N : 1
Opssmu SELECT - =
s

Figure 6. Various Option S Connections

2.8 Option A - Analog Output (from Option RA)

2.8.1 Description

Option A contains a 12 bit, D/A converter and current transmitter that enable the meter to inter-
face with analog devices. Analog output is derived from the display.

Option A Specifications

o Operating Temperature: 0-35°C.
o Stability: 2% of maximum full scale after two hour warm-up period. Includes all errors re-
sulting from temperature coefficient tolerances.
0 Llinearity: Adjustable gain (+0.25% setability). :0.025% maximum full scale non-linearity.
o Offset Error: Adjustable offset (:0.25% setability).
o Output: Voltage - 10VDC (max.) at 10mA (max.).
Current - 20mA (max.) 13-18V compliance.
© DAC Resolution: 12 bit (1 part in 4096 counts).
o Output Resolution: Shown on chart below. Listed output values increase as gain increases at P2,

Pin 4,
Typical
Typical DAC Output
Model Display DAC Output X2 Mode
DP284 -500 to +3500 2.5mV/ct 2.857mV/ct
*DpP285 -500.0 to +3500.0 2.5mV/ct 2.857mV/ct

*Same as DP284 except decimal digit is ignored by Option A.

Note: A minimum change of 200 display counts (175 counts in X2 Mode) is necessary to obtain a 4-
20mA change out of the current transmitter at maximum gain.



2.8.2 P2 Edge Connector Pin-Outs for Option A
Pin Function
A

Raw DAC output. O to +10 volts full scale. Not zero or gain trimmed., Can source 5mA max. If a
load is applied, it must be >2,000q.

Inverted sum of the DAC output plus the offset value determined by R12 trimpot. Can source up
to 2mA and is used as a setup testpoint only.

Sense input for 10V compliance (excitation) source.

+10V  compliance (excitation) source. Must be tied to pin B at transducer or at P2 connector
for proper operation, Output can source up to 90mA.

Analog ground for pins A, B, 1, 5.

Analog ground for pins C, 4.

+15V test point only.

-15V test point only.

Scaled and offset voltage output controlled by the DAC plus trimpots R12 and R17. Output can
supply up to 10mA and is the input to the analog current transmitter, U6.

Scaled and offset analog current transmitter output.

N -
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2.8.3 Bipolar, Unipolar Connections (refer to Figure 4C)

NOTE: Current and voltage outputs are adjusted by the same potentiometers. At minimum current
output, voltage output is at the minimum (and vice versa) and at maximum current output, voltage
output is at the maximum (and vice versa). However, the relationship is not exact.

BIPOLAR OPERATION (X1 Mode)

Current Output: On the P2 connector, connect (+) R Load to Pin C and connect {(-) R Load to Pin

When the display is at negative full scale, current output is at the minimum (typically 4mA).
When the display is at positive full scale, current output is at the maximum (typically 20mA).

Voltage Output: On the P2 connector, connect {+) R Load to pin 4 and connect (-) R Load to pin 3.
When the display is at negative full scale, voltage output is at the minimum (typically 2v).
When the display is at positive full scale, voltage output is at the maximum (typically 12V).

UNIPOLAR OPERATION (X2 Mode)
During unipolar operation, the output span corresponds to only positive display values.

Unipolar operation requires the “2X Select" hook-up to make any negative input equal to zero.
To select "2X", short Pin 13 to Pin P on the P2 connector.

Current Output: On the P2 connector, first make the "2X" connection, then connect (+) R Load to
Pin C and then (-} R Load to Pin 3.

When the display is at zero (0), current output is at the minimum (typically 4mA). When the
display is at positive full scale, current output is at the maximum (typically 20mA).

Yoltage Output: On the P2 connector, first make the "2X" connection, then connect (+) R Load to
" Pin 4 and (-) R Load to Pin 3.

When the display is at zero, voltage output is at the minimum (typically 2V). When the display
is at positive full scale, voltage output is at the maximum (typically 12V).

2.8.4 10V Compliance (Excitation) Adjustment (refer to Figure 7)

Pin B on the P2 Edge Connector is the sense input for the 10V excitation source. Pin 5 is the +10V
excitation source. For proper operation, pin 5 must be tied to pin B at either the transducer or
the P2 connector. This output can source up to 90mA. R19 (trimpot, see Figure 7) is the +10V
excitation adjustment and has a range of +9Vdc to +11Vdc. Turn R19 clockwise to increase the
voltage. This adjustment is not important to the operation of the DAC.

IMPORTANT: When this +10V exciter is used, the isolation between the signal input and analog output
is compromised. If Option S is being used concurrently (i. e., Option RSA), it too will have
compromised isolation, Option R is not affected.
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Figure 7. Analog Output Trimpot Positions

2.8.5 Analog Output Adjustment (refer to Figure 7)

The Toop load resistance range for 4-20mA operation of this meter is 0 to 600 ohms. The loop is
returned to Pin 3 on the P2 edge connector.

Adjust the 4-20mA current transmitter as follows:

1.
2.

4,

5.

7.

Connect a volt meter between Pins 1 and 2 on the P2 edge connector.

Connect a current monitor to the transmitter loop at P2 Pin C and measure the loop current, or
calculate the loop current by measuring the voltage across the load resistance and dividing
that reading by the measured value of the load resistance.

To the meter input, apply a potential that causes the lowest planned display reading and adjust
R12 (OFFSET) until the voltage at P2 Pin 1 goes to zero or slightly negative (to get any output
from the current transmitter, this point must be at some negative potential).

With the display remaining at its 1owest count, slowly rock the offset trimpot R12 back and
forth until the current transmitter shows a small positive output current near zero (approxi-
mately 10-100yA).

To the meter input, apply a potential that causes the highest planned display reading and
adjust R17 (SCALE) for 16mA in the loop. Turn R17 clockwise to decrease current in the loop.

With the display remaining at its highest count, adjust R12 (OFFSET) until the loop current
reaches 20mA. Turn R12 clockwise to increase the pedestal (OFFSET) current in the Toop.

To the meter input, apply a potential that causes the Towest planned display reading and check
the pedestal (OFFSET) current to verify that it is 4mA. If it is not 4mA, repeat steps 4, 5,
and 6 until it is.

This concludes the Installation Section of this manual,



Section 3 - OPERATION

3.1

Section 3 describes how to operate the meter using the front panel keypad. The following functions
will be discussed:

Section 3.1 Normal Operation
Section 3.2 Alarm Conditions
Section 3.3 Setup Mode

Section 3.4 Open Thermocouple

Normal Operation

When the meter is in the Run (normal) Mode, it displays the current reading. If any setpoint is
exceeded, the meter goes into an alarm condition.

3.1.1 Nonvolatile Memory

A1l meters feature a nonvolatile memory, in addition to a temporary memory. The nonvolatile memory
is maintained even when power to the meter is off, The temporary memory is used during the Setup
Mode to store selected values until they are transferred to nonvolatile memory after exiting the
Setup Mode. This feature makes it unnecessary to reprogram the meter each time it is turned on,

3.1.2 Min./Max. Feature

3.2

The Min./Max. feature keeps track of the highest and 1owest readings since the values were last
cleared. Press o to display the highest reading or ™ to display the lowest reading. These
keys do not function if a thermocouple is open.

IMPORTANT: Min./Max. must be reset whenever the meter is turned on.

To reset Min.,, press and hold “9 , then press <S>. Release <S> and then ~, The positive full
scale value will flash on the display, followed by the current reading.

To reset Max., press and hold . , then press <S>. Release <S> and then .am . The negative full
scale value will flash on the display, followed by the current reading.

Alarm Conditions

When input exceeds a setpoint (SP), the meter goes into an alarm condition. [During an alarm
condition, the display alternates between an alarm message (Hi or Lo) and the current reading, and,
if your meter has Option R, the corresponding relay is activated. The Alarm Messages which may
appear during an alarm condition are listed below.

Alarm Message Description
[Hi ] SP1H exceeded. Display also flashes current reading.
[Lo ] SP1L exceeded. Display also flashes current reading.
[ Hi] SP2H exceeded. Display also flashes current reading.
[ Lo] SP2L exceeded. Display also flashes current reading.
[Hi Hi] SP1H and SP2H exceeded. Display also flashes current reading.
[Lo Lo] SP1L and SP2L exceeded. Display also flashes current reading.
[Hi Llo] SPIH and SP2L exceeded. Display also flashes current reading.
flo Hil SPIL and SP2H exceeded. Display also flashes current reading.

10



3.3 Setup Mode

Use the setup mode to select setpoint values, temperature scale (°C or °F), and hysteresis.

During Setup, setpoints and values are entered into the meter's temporary memory until the normal
Run Mode is entered at the end of the Setup cycle. At that time, temporary memory is transferred
to nonvolatile memory.

IMPORTANT
(1)

(2)

Two-Minute Entry Time:

During Setup, the meter allows ONLY 2 MINUTES between keystrokes to enter or change a
parameter. If 2 minutes lapse without a keystroke, the meter automatically returns to
the Run Mode and erases any temporary memory without changing nonvolatile memory.

Change setting in nonvolatile memory:
After entering the Setup mode, press <S> until you come to the function you want to

change, After changing a setup entry, press <S> again until the "run" prompt is dis-
played. The new value is entered into nonvolatile memory when the display goes blank.

3.3.1 Key Functions

The keys on the front panel are used to step through the Setup Program. The Setup Program is used
to program setpoints and select values such as temperature scale and hysteresis. These keys do not
function if a thermocouple is open.

There are

(N

3 keys on the front panel:
Used to enter Setup Mode, to scroll through setup prompts, or to enter a selection or
value into temporary memory.

Used to increase a displayed value. Press and hold this key to rapidly increase the
displayed value.

Used to decrease a displayed value. Press and hold this key to rapidly decrease the
displayed value,

3.3.2 Setup Prompts

The following Setup Prompts will appear in the display during the Setup Mode:

SETUP -

°C-°F

SP 1H -

SPIL -

SP2H -

sP 2 -

This prompt tells you to enter the lockout code (28) to enter the Setup Mode.

- This prompt, which is fol lowed by the current selection, tells you to select the tem-

perature scale.

This prompt, which is followed by the current setting, tells you to select the High Limit
value of setpoint 1 (SP1H).

This prompt, which is followed by the current setting, tells you to select the Low Limit
value of setpoint 1 (SPiL).

This prompt, which is followed by the current setting, tells you to select the High Limit
value of setpoint 2 (SP2H).

This prompt, which is followed by the current setting, tells you to enter the Low Limit
value of setpoint 2 (SP2L).

HYS - This prompt, which is followed by the current setting, tells you to select the Hysteresis

(deadband) value. This is a number to be added to a lTow 1imit value or subtracted from a
high 1imit value before an alarm condition is cancelled, and is common to all setpoints.

run - This prompt tells you that the Setup Mode is complete. Any values selected in the Setup

Mode are transferred to nonvolatile memory when the meter returns to the Run Mode.

11



3.3.3 Sample Setup Program

The following example shows the Setup Program.

Remember: Three Front Panel Keys: <S5> to start Setup, to scroll through Setup entries, and to
save a selection in temporary memory; m to increase a displayed value; and "9~ to decrease a
displayed value.

Setup Sequence:

1.
2.

3.

4.

6.

Press <S>, The display says SETUP followed by 0.

Enter the Lock Out Code {28) using . to raise the displayed value to 30, then press “@7
twice to get to 28.

Press <S>. The display says °C-°F followed by the current setting. Press «lm or ~W to
alternate the display choices (°C or °F). Press <S> to enter the displayed selection into
temporary memory.

When SP 1H is displayed, followed by the current setting, enter the high 1imit of Setpoint 1
(SP1H) by raising or lowering the displayed value and pressing <S>

when SP 1L is displayed, followed by its current value, enter the Tow 1imit of Setpoint 1
(SPIL) by raising or lowering the displ ayed value and pressing <S>. Repeat these steps to set
the two remaining setpoint values. NEVER set SPIL higher than SP1H or SP2L higher than SP2H.

When HYS is displayed, followed by its current value, enter the Hysteresis (deadband) by
raising or lowering the displayed value and pressing <S>. If you want to stay in the Setup
Mode, continue to press <S> when run is displayed.

The display will say run and, if you are not still holding <S>, the display will go blank (at
which time the values and setpoints are entered into nonvolatile memory).

3.4 Open Thermocouple

Whenever the thermocouple circuit opens, the display will say OPEn.

This completes the Operation Section of this manual.

12
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Number
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Figure 9. Main P.C. Board Assembly
Main P. C. Board Parts List
Description Vendor
Capacitor, Electro., 470uF, 35V.ceeeecressesscesceasssaNichicon, UVX

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Electro., 470uF, 35VececeeascsvecseesressesNichicon, UVX

Electro., 3300uF, 16VeceeoessasacesesseassNichicon, UVX

Ceramic, O.1uF, 50V, 20%ceeccscecesesesessoloOrning, Z5U

ETectro., 10uF, 16VieeeseeasnsesssesssssessPanasonic, 7

Tant., 1uF, 35V.ieeeeececcecscovancncresssssSprague, 1960

Tant., 1uF, 35V.eeecceccccocesssnsescssesssSprague, 196D

Cog, 1000pF, 100V, 5%ceeceresscssscscessessCorning, CACO2/03/04/05
Cog, 470pF, 50V,2%ccceccsscscssssecsassssssCoOrning, CACO2/03/04/05
Ceramic, 0.1uF, 50V, 20%.eeecccscasssecesssCoOrning, Z5U

TJante, 1uF, 35VeeeeteccccrcsvesscnrecsacssssSprague, 196D

Electro., 10uF, 35V.iceeescectaccnscssssessPanasonic, Z

Cog, 22pF, 50V, 5%eevecesrcascssssssessess.Corning, CACO2/03/04/05
Cog, 22pF, 50V, 5%ceeescsccccsescnsasssesssCOrning, CACO2/03/04/05
Electro., 330uF, 63VicercecccceccsesseseassNichicon, UVX

Electro., 22uF, 63VeeececacasccenssessesssNichicon, UVX

Tant., 1uF, 35V.eeecesscecenansnasesssessssSprague, 196D

Cog, 22pF, 50V, 5%cescecessscnssssessssssssCoOrning, CACO2/03/04/05
Ceramic, 0.033uF, 200V, 20%ccesceecsesseso.Murata Erie, RPE
Ceramic, O0.1uF, 50V, 20%cccececcvsscsesessaCoOrning, Z5U

Ceramic, 0.033pF, 50V, 20%.ccecescescssessoCorning, Z50

Electro., 10uF, 35V.cececesscoscanssesesessPanasonic, Z

Tant., 1uF, 35VeeeecscococsescocnsessecscsssSprague, 196D

Capacitor, Electro., 10uF, 16V..

Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,

Dual Low Leakage, E7062.cccvevsesescsscssesssesSiliconix
Signal, 1NA154...creceveencsncanescesanesssssssMotorola
Signal, INA154. . ceeeeecvanesencsnccscescssesesMotorola
Signal, 1INA154,..ceeeecesocnssascssvesssssesssssMotorola
Signal, INAI54. . cciereeeccncencccenaseesssnsssMotorola
Signal, IN4154..eeeeeccescssesaseseeesressesessMotorola
Power, 1IN400l.ceeeeccossocnvsseosnannssasessess Tl
Power, 1NA00l,ceeesseoonvossecconcscassascacans TV

* Reference Number is found on the corresponding assembly drawing.
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Main P. C. Board Parts List {cont.)

*Reference ~

Number Description Yendor
CR11 Diode, Power, INADOl.ceeeeescnessavencncoscsccascscesel T
CR12 Diode, Power, 1N400l.eeeeesscesescosscenrcossascasnsnaal T
CR13 Diode, Power, 1N400leseeeececeoscacoancescanoescnannesalll
CR14 Diode, Power, INAOOl.veeseesssecsssesssscssanscscsnansal T
CR15 Diode, Power, INAOOl.csseoessoossssacssscosscccssaneceslll
CR16 Diode, Power, 1N40Ol.veeeeoceacovcocscvsvocvonscscsceelll
CR17 Diode, Zener, 10V, IN758A.ccccccsncecencecsscsssssesessFairchild
CR18 Diode, Signal, IN270.eeeeeesescccsscsscscossscssascess TT
CR20 Diode, Zener, 6.2V, 1W, INA735A..cceeccscescrecessess.Motorola

DS1 Display, BlUe/GreeNeeecscecsscseessssssssssssnsasssaasaOMEga

Fl Fuse, Type FTR, S10-B10, 1/16 AMPeceessssescccsssssessSchurter

F2 Fuse, Type FTR, S10-B10, 1/16 AMPececcsescsenecsssssssSchurter

Q2 Transistor, NPN, Signal, 2N5172.cceeecseverscscensssesGE

Q3 Transistor, NPN, Power, MIE18l.ceeseeccesccscsscssssssMotorola
.04 Transistor, NPN, Power, MIE18l.icceseesscccssensssesss.Motorola

R2 Resistor, C. C., 10 Ohm, 1/4W, 5%.ccececrassvecessessss IRC, GBT 1/4

R3 Resistor, M, F,, 10K Ohm, 1/8W, .5%cccoscecssaceosssesTRH, MAR 6

R4 Resistor, M, F., 80.6 Ohm, 1/8W, 5%.ecececccssccecssse TR, MAR 6

RS Resistor, C. C., 10 Ohm, 1/4W, 5%ccecececcecececesesssea IRC, GBT

R6 Resistor, M. F., 80.6 Ohm, 1/8W, 5%ccc..

R7 Resistor, M. F., 3.92K Ohm, 1/8W, .5%ccececccceccsasss TRW, MAR

R8 Resistor, F. F., 6.81K Ohm, 1/8W, .5%cccecccscseessessDale, MFF

R9 Resistor, F. F., 140K Ohm, 1/8W, 1%.cceecccseveessssssDale, MFF
R10 Resistor, F. F., 140K Ohm, 1/8W, 1%ecacssecccceasssssssDale, MFF
R11 Resistor, F. F., 140K Ohm, 1/8W, 1%ecesecccsssccsssessDale, MFF
R12 Resistor, M. F., 80.6 Ohm, 1/8W, .5%.cccececcccasasess TRH, MAR 6 -
R13 Resistor, M. F., 9.76K Ohm, 1/8W, .5%ccceseceecesscsss TRH, MAR 6
R14 Resistor, M, F., 28,7K Ohm, 1/10W, .5%.ceesveccceveesssTRN, MAR 6
R15 Resistor, M. F., 162K Ohm, 1/8W, .5%.ceeececcvcecseses TRH, MAR 6
R16 Resistor, C. C., 1K Ohm, 1/4W, 5%cceccecsesccssesessss IRC, GBT 1/4
R18 Resistor, F. F., 3.00K Ohm, 1/8W, 1%.cceesceesvescsssoDale, MFF
R19 Resistor, C. C., 5.6K Ohm, 1/4W, 5%.ceecesscecseveesss IRC, GBT 1/4
R20 Resistor, C. C., 3.9K Ohm, 1/4W, 5%..ccveceesececersss IRC, GBT 1/4
R21 Resistor, C. C., 2.7K Ohm, 1/4W, 5%ceececccccccsveesss IRC, GBT 1/4
R22 Resistor, F. F., 143K Ohm, 1/8W, 1%ccecesccccessecssessDale, MFF
R24 Resistor, C. C., 15 Ohm, 1/4W, 5%.ccveesssvessrcceeess IRC, GBT 1/4
R25 Resistor, C. C., 12 Ohm, 1/4W, 5%cccescvceaneascesssssss IRC, GBT 1/4
R26 Resistor, F, F., 39.9K Ohm, 1/8W, 1%ceeecsecsccevsecsssDale, MFF
R28 Resistor, C. C., 2.7K Ohm, 1/4W, 5%cccecccccssccecessss IRC, GBT 1/4
R29 Resistor, C. C., 2.7K Ohm, 1/4W, 5%.cevcesscecssecesss IRC, GBT 1/4
R31 Resistor, C. C., 100K Ohm, 1/4W, 5%ccecesvecasceecsssss IRC, GBT 1/4
R32 Resistor, C. C., 22M Ohm, 1/4W, 5%.ceesececsceacsessss IRC, GBT 1/4
R33 Resistor, C. C., 200 Ohm, 1/4W, 5%cccvcercecesasssssss IRC, GBT 1/4
R34 Resistor, C. C., 4.7K Ohm, 1/4W, 5%ceesscevecesecsssss IRC, GBT 1/4
R35 Resistor, F. F., 100K Ohm, 1/8W, 1%..ccesvvesencccsssssDale, MFF

T1 TransformereeeeecescesrsssssosssceosssasssscsssnesssssOMega

Ul IC, Analog Switch, DG211CJesecocvorcsscesscscesossssssSiliconix

U2 IC, Voltage/Frequency Converter, AD650JN...cceseesssssAnalog Devices

u3 IC, Op-Amp, OPAL11AM...veevveoscssscocsesscssnseseeessBUFr-Brown

u4 PROM, Programmed (DP284E and DP285E)cessccscesssscess OMmega

U4 PROM, Programmed (DP284J and DP285J)cecescescccsssccsssOmega

va PROM, Programmed (DP284K and DP285K)eeesseccessseecss.Omega

v4 PROM, Programmed (DP284T and DP285T)c.ccccecresesss...Omega

us IC, Progranmable, MemOry.ssesssssssscsssssssssecseesssNOt User Replaceable

U6 IC, Display Driver, UDN6118A.scsesesessscsancsseneseesSprague

u7 IC, Display Driver, UDN6118A.scceressssosssssseseesessSprague

us IC, DPTR, 215V, LM325H. uceeesccscscecccscssssssseesssNational Semiconductor
u10 IC, Voltage Reference, REFOIEJ.ceessscescccseasssesssssPrecision Monolithics
ull Resistor Module, 8 Pin SIP, 5.6K OhM..oveveeseseessss.Bourns

u12z Resistor Module, 8 Pin SIP, 5.6K OhMevecesecoavecssseoBOUrNS

VR3 Regulator, +5V w/Reset, LM2925Tcceeccccsccesessssssso.National Semiconductor
VR4 Regulator, +24V, 78M24C..ceceserccesscsssesscscssssssMotorola

Y1 Crystal, 6 MHZ.cieeeoeeavesaroscaceasccsccsscsncscossoM=Tron

* Reference Number is found on the corresponding assembly drawing.

15



S e —— —

. 1
(1d5) " NOD R
1145) IN[—B s poIbNI _n&n.....uox | )
(1dS) 'O'N 2 A —O0—1< L] 248
_ I IS “
i £
H ! 9
(2dS) "W02 T“W\/_T , bSIbNI _
(2d$) “O'N FRt) |
o == —C—
(249) ozw#/" N&\\ 12130H _ <8| Lds
T { wn v 20 . |
t “ N2 _
! |
- |
| “ poys I G, SR B U 7 s S B _
“ ” 200¢N1 |
(@28) ALI¥VI0d [T cz2d 124 —i—q—1<9 NV
1028) ANIHd [T 5 > b2l ooa Wy |
{00002)2 098 £21 54 oFag+ LU T A |
| ze ve/g
(oooohigda|__a o02d > . X
(000818058 [~ EL1 e 0z Jnos A9l ASE|  ASE 2 QS O—o—<s 12
L s1] 489 g EW vegsy | age L ATEEO ASE 1 F cs |
tocov) »0o8{_S > <71 290 80 N a2 @ atr AF000Y - 3T zwes || i
,o%%swnun : 7 sec lﬁ A O .._.w e T8 2 = ow_>~_ ,.m 2un roon |
1 o_:ounm BT 51l Y80 oA : 16262W1 2IsL L_A|z_|m||A
(008)8 008 6 1 5i €aa aaA ov F] THA 1 CHA T 1 $iNIOV
oo aoa M o 28ada Nod 92 3 180 |
AoosuoummeA_ 180 sc r— = =~ &N \
R €l 65427doR ]
MMM_VN_MW” Wn’“ 1 211080 S+ in € \|AW|A 1] Nivivo
v aral I 3 b i3s3 “ o “ i
w21zaa[ 2l 3 b il L W ] I _
% . |
o 1 09 St b P) | o
ﬁs”mnuw = H nv__u ) i | 3 to_.lAN 5010
wvade _ 0% A [ | 2
L] 2id 91y N2 I
@zae[ o> Mw I 2Nz % | | oY !
@" L Ll
(@29) ;o._.“_w_uﬂuw (=5 L MM RO AaL'e “ TS | o
: 9t wiy 2
== R e L
" " 1 s |
LT 9’ TS ) > obpg 4 _
_ oy ny (121 ] A H _
| il B 1922 _
_.I OSiac 22 _
—

RB Option Board Schematic
16

Figure 10.



*Reference
Number

Description

L] CR6
. 4 ]
X2 . .
K
) 2 3
] 2 3
r e - ===
| J2 |
s0axo |
| 1
| S S sy g ——— ey —————— -

Figure 11. RB Option Board Assembly

RB Option Board Parts List

Vendor

Complete Board Assy. For Option Recessececveceeessess.Omega
Complete Board Assy. For Option RB..eeeevssseeasensss.Omega

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Cog, 22pF, 50VesecccesessasssssncesssasssssCOrning, CAC02/03/04/05
Cog, 22pF, 50V.eeeccecscssssancsscnnscssssssloOrning, CACO2/03/04/05
Electro., 1000uF, 35V.ieetscassecsescssessasNichicon, UVX
Electro., 33uF, 16ViceeeecossceesesesseesssNichicon, UVX
Ceramic, 1uF, 50Vecceceesscecascsnssenssssslorning, 25U
Ceramic, 0.033uF, 50V.cceesssscssccssssssasCorning, Z5U
Tante, 1uF, 35V.iceiececcccannccncscacasssaaSprague, 196D
Tante, 1uF, 35VieeescacescevccnscessreessseSprague, 196D

Diode, Power, 1N40Ol.ceesevoorvconsvcooscessassocnseans llT
Diode, Power, INAODl..cvecececsocoososcncnonnsncscsassl T
Diode, Zener, 6.2V, 1W, INA735A. cececcccccscessscsessMOtorola

Diode, Sig

nNal, INA1I54, . ceueesnovsnscnsscensonecsasesssMOtorola

Diode, Signal, INA154.ceeeescscceceascsanscnsseeseesssMotorola

Fuse, 375mA, PicofuS@ececeeeccsssssscsccasssssnsssessslittle Fuse, 275.062
Relay, Power, NBIDCI2V.iieeeeoovscessosacsocsoseesssssAromat

Relay, Power, NBIDCI2V...eeveoseevcocsasoocsosesseess Aromat

Cable, FleXesesoooasesessoasscescanssansssensaesssesss] and B, Flexpac

Transistor, PNP, 'Power, MJE171.......
Transistor, PNP,
Transistor, NPN,

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

* Reference Number is found

csssessesesecssMotorola
Power, MIE171l.cseseeccecsvescesseesssMotorola
Signal, 2N5172.ceceeeseccesscccasssssGE

c.

c. C
c. €

C.
c.
c.
c.

on

C.,
.,
C.,
C.s
C'a

the

2,7K Ohm, 1/4W, 5%ecevsccocssscseesssIRC,
2.7K Ohm, 1/4W, 5%ccceeeccsecccsssassIRC,
2.7 Ohm, 1/8W, 5%.uccceeccccccsessssIRC,
2.7K Ohm, 1/4W, 5%ccceeeesscseessssssIRC,
12K Ohm, 1/4W, 5%ccccvcecceccccsssessIRC,
12K Ohm, 1/4W, 5%ccccecceccescsssenssIRC,
2.7K Ohm, 1/4W, 5%ceceeercececaessessIRC,

corresponding assembly drawing.
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GTB
GTB
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*Reference
Number

R8
R9
R10
R11
R12
R14
R16
ul
u2
u3
VR1
VR2
VR3
Y1

* Reference Number is found on the corresponding assembly drawing.

Description

Resistor, C.
Resistor, C.
Resistor, C.
Resistor, C.
Resistor, C.
Resistor, C.
Resistor, C.

1C, Opto-Isolator, HCPL2730ccesscossocscosssssssccccsse
Microcomputer, Programmedeesseescccecssssssscccscccccs
IC, Opto-Isolator, HCPL273lececccesnscececoccrcncncnns

RB Option

Cey 2.7K Ohm,
C., 5.6K Ohm,
C., 5.6K Ohm,
C., 5.6K Ohm,

C., 5.6K Ohm,
C., 2.7K Ohm,
C., 3.9K Ohm,

Board Parts List (cont.)

Vendor

1/8M, 5%eeseeossaseseossessIRC, GTB 1/4
1/8W, 5%eeeeesssssessesssselRC, GTB 1/4
1/8N, 5%eeeecescsssoeeessesRC, GTB 1/4
1/8W, 5%eeecssasssssevssess IRC, GIB 1/4
1/8W, 5%.ceevosercssseseessRC, GTB 1/4
1/8W, 5%eveeessessnssesesssIRC, GTB 1/4
1/8W, 5%eeeeecoasnsssesssss IRC, GTB 1/4

Hewlett-Packard
Omega
Hewlett-Packard

Regulator, +5V w/Reset, LM2925Tcveecnevssssssssesssss National

Regulator, +12V, TJBM12.csnsnsecsssnscsscssossnrsvovnsas

Motorola

Regulator, +12V, MC7812CT.............................Motoro1a

Crystal, 6 MHZeveseoecoovranascccncens

18
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*Reference
Number

C1
c2
c3
c4
C5
cé
c7
C8
C10
C11
C14
C15
C16
C17
C18
C19
CR3
CR6
CR7
CR8
CR9
CR10
CR11

4
El
1
P33
2
3
a
a
~plt+
(p 58 i Hi (R} {RE}-
R6 cris| M8l cie
R39| L + ue
ua %2‘:‘2 N f_ 02 womoooow
roCy- 1009 [ Dobaes] ™
CRi1 ]
" S e y
] 2 R33 ] 2 3
Figure 13. RS, RA, RSA Option Board Assembly
RS, RA, RSA Option Board Parts List
Description Yendor

Complete Board Assy. For Option RA.ceeuceceecaveccessoOmega
Complete Board Assy. For Option RS...ceecevscessonsscosOmega
Complete Board Assy. For Option RSA..c.esseecccscssss.Omega

Capacitor, Cog, 22pF, 50Veeeecssescccccccssscscsessssslorning, CAC02/03/04/05
Capacitor, Cog, 22pF, 50V.ceceesecscocsescscesessesssalorning, CAC02/03/04/05

Capacitor, Electro., 1000uF, 35V.ccceeceecevecccsccasssNichicon, UVX
Capacitor, Electro., 470uF, 35V.eesesceccscccssscesasaNichicon, UVX
Capacitor, Electro., 10uF, 35V.iecceccnccacecessssssssNichicon, UVX
Capacitor, Electro., 10uF, 35V.ccecsncescnscosesscssssNichicon, UVX
Capacitor, Tant., 1uF, 35Veceecessscescrccassccessess Kemet, T322
Capacitor, Ceramic, 0.033uF, 50V, 20%..cccuecesceesescCorning, Z5U
Capacitor, Electro., 33uF, 16V.seeessecccocsecnsssssssNichicon, UVX
Capacitor, Ceramic, 0.1pF, 50V, 20%.0cceerscccssssesssCorning, Z5U
Capacitor, Ceramic, 0.1yF, 100V, 20%.ccecvecvessssssssCorning, Z5U
Capacitor, Tant., 1uF, 35V.ceeeesccssccosccscsnssasss Kemet, 1322
Capacitor, Tant., 1pF, 35VeceecencesscnssoccescsscrsooKemet, 7322
Capacitor, Tant., 1pF, 35VecccccccecsscccnnsasceessecoKemet, 71322
Capacitor, Tant., 1pF, 35V.ceceeccncceccsncavessecessoKemet, T322
Capacitor, Tant., 1uFf, 35VecececscescccecssscensssnsssSprague, 196D
Diode, Zener, 6.2V, 1N, 1N4735A..ccescsssesscscsesssssMotorola
Diode, Signal, INA154,..iesceessccssecnssocssesescessssMotorola
Diode, Signal, 1IN270¢eeecessccvcossssssssocascescsssnellT

Diode, Signal, IN270.eeececsesecsccnsoasccvanccccesasslTT

Diode, LED, HLMP1520.cseccssssoscnsassscsessssesesssssHewlett-Packard

Diode, Signal, IN270.eceecesoscssccnssscscsssensesssscMotorola
Diode, Signal, IN270.ccceseccsccasccssccnsscsssessssesMotorola

* Reference Number is found on the corresponding assembly drawing.
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RA, RS, RSA Option Board Parts List (cont.)

*Reference
Number Description Vendor
CR12 Diode, Power, IN400l.ceecenccecessasnsvocensscsssseeselll
CR13 Diode, Power, 1N40OlesseosvesssoosasocssovcesscsnscnaslTT
CR14 Diode, Power, INAOOl.eeeecesascnsasasasncacsccosonnesalll
CR15 Diode, Power, 1NAOOl.eeesersosscessosccessecosacsasesalll
CR17 Diode, Signal, IN270.cecsvecececcsecrvsncccssssssnnnnsllT
CR18 Diode, Signal, IN270.ceeccccccencosscsssooccscsassssesllT
F1 Fuse, 375mA, PiCOfUSEecsccaressesacsoreesensesssssssssLittlie Fuse, 275.062
F2 Fuse, 375mA, PiCOfUSEeeerccscssssscecssascsescesscsssslittle Fuse, 275,062
K1 Relay, Power, NBIDC12V.iieeseeeeossasaseosoasasseseessAromat
K2 Relay, Power, NBIDCI2V.seceeeoesscessssesssssnssscssssAromat
P3 Cable, FleXeeesoeoossosssoescanscassvcsssncssssensscessl and B, Flexpac
Ql Transistor, NPN, Signal, 2N5172..ccceeecacvessccsccseesGE
Q2 Transistor, PNP, Power, MIE240..ceceoeesvsccssscessso.Motorola
Q3 Transistor, NPN, Power, MJE18l.ceveeceacsescasecsssssscMotorola
Q4 Transistor, NPN, Power, MJE18l.cecerccrcsseassesessss.Motorola
05 Transistor, FET, P-Chan., 2N7000cecccecccccecssscscesesSiliconix
Q6 Transistor, NPN, Signal, 2N5172.ceevecscscevesccesssesGE
Q7 Transistor, PNP, Signal, PN4250.c.ctcescecscsseasessasFairchild
Q8 Transistor, NPN, Signal, 2N5172..ccevseccccvcsscsvessssGE
Q9 Transistor, PNP, Power, MIE17].eceececcsccsassecseessssMotorola
Q10 Transistor, PNP, Power, MIEI7l.eesessccscosesssscnssssMotorola
Q14 Transistor, Power, MOSFET, RFP2P08.vecsaccscccsssscssoRCA
Q15 Transistor, PNP, Power, MJE17].cceeesccacercssssesssscMotorola
R1 Resistor, C. C., 2.7K Ohm, 1/4W, 5%ceascessscecsssesss IRC, GBT 1/4
R2 Resistor, C. Co, 2.7K Ohm, 1/4W, 5%cceevssvrceasasssss IRC, GBT 1/4
R3 Resistor, C. C., 2.7K Ohm, 1/4W, 5%cscessssssesssessss IRC, GBT 1/4
R4 Resistor, C. C., 2.7K Ohm, 1/4W, 5%eccsecsvacssscessssIRC, GBT 1/4
R5 Resistor, C. Co, 2.7K Ohm, 1/4W, 5%ceeccescssesssseeassIRC, GBT 1/4
R6 Resistor, C. Co, 2.7K Ohm, 1/4W, 5%cscccscescsssesssss IRC, GBT 1/4
R7 Resistor, C. Co, 2.7K Ohm, 1/4W, 5%cecececscesssssssss IRC, GBT 1/4
R8 Resistor, C. C., 10 Ohm, 1/4W, 5%.ceecasseecveveesssss IRC, GBT 1/4
R9 Resistor, C. C., 8.2 Ohm, 1/4W, 5%ccecsssssscssseeecsss IRC, GBT 1/4
R10 Resistor, F. F., 10K Ohm, 1/8W, .5%cecccccsevscsscss.TRH, MAR 6
R11 Resistor, F. F., 10K Ohm, 1/8H, «5%cvsceccsssccssseess TRH, MAR 6
R12 Potentiometer, 10K, 30-TUrNecsecescescssccaccssssssesseBOUrNS
R13 Resistor, C. Co, 33 Ohm, 1/2W, 5%eecessesssscrssesesss IRC, GBT 1/2
R14 Resistor, M. F., 4.92K Ohm, 1/8W, .5%cceccecsssssscsss IRW, MAR 6
R15 Resistor, M. F., 4.92K Ohm, 1/8W, .5%cecseocssescesses TRW, MAR 6
R16 Resistor, F. F., 1.24K Ohm, 1/8W, 1%.cceeeecessececsssDale, MFF
R17 Potentiometer, 200K, 30-TUlMNececocseccsvncessssssesess BOUrNS
R18 Resistor, F. F., 10K Ohm, 1/8W, .5%cccsceccccssccsssssTRH, MAR 6
R19 Potentiometer, 10K, 30-TUrNesecesceccsscesscssnsscssesBOUrNS
R20 Resistor, Wire Wound, 50 Ohm, 1/2W, .5%ccccecssscessssRCL, T-1/2
R21 Resistor, F. F., 10K Ohm, 1/8W, 1%ccececsoscscsscessssDale, MFF
R23 Resistor, C. C., 5.6K Ohm, 1/4W, 5%.ceccscccasscesssss IRC, GBT 1/4
R24 Resistor, C. Ce, 5.6K Ohm, 1/8W, 5%ceeceecssccssnsesss IRC, GBT 1/4
R25 Resistor, C. C., 6.8K Ohm, 1/4W, 5%cceececscorssscesssIRC, GBT 1/4
R26 Resistor, C. Co, 1.5K Ohm, 1/4W, 5%cececeesesccesessss IRC, GBT 1/4
R27 Resistor, Fo Fo, 49,9 Ohm, 1/8W, 1%ceecoacescessessssoDale, MFF
R28 Resistor, C. C., 22K Ohm, 1/4H, 5%cceeveccsssessssssss IRC, GBT 1/4
R29 Resistor, C. C., 12K Ohm, 1/4W, 5%cevcessceccsssssssss IRC, GBT 1/4
R30 Resistor, C. C., 240 Ohm, 1/8W, 5%cceecesccecsesresses IRC, GBT 1/4
R31 Resistor, C. C., 5.6K Ohm, 1/8W, 5%cevesascscvccesssss IRC, GBT 1/4
R32 Resistor, C. C., 5.6K Ohm, 1/4W, 5%c.ccecececccesseeses IRC, GBT 1/4
R33 Resistor, C. C., 5.6K Ohm, 1/4W, 5%cecsescecsssscssessIRC, GBT 1/4
R34 Resistor, C. C., 100K Ohm, 1/4W, 5%cceececsseessssesssIRC, GBT 1/4
R35 Resistor, C. C., 100K Ohm, 1/4W, 5%ceeescvesassesssses IRC, GBT 1/4
R36 Resistor, C. C., 5.6K Ohm, 1/4W, 5%cesceesercessssesss IRC, GBT 1/4
R37 Resistor, C. C., 22K Ohm, 1/4W, 5%ceevecoscocssasassss IRC, GBT 1/4
R38 Resistor, F. F., 10K Ohm, 1/8W, .5%cececcsccccsssevsss IRW, MAR 6
R39 Resistor, C. C., 12K Ohm, 1/4W, 5%cccecccescsecesssass IRC, GBT 1/4
R40 Resistor, C. C., 12K Ohm, 1/4W, 5%cccevecsscsecssessess IRC, GBT 1/4
R41 Resistor, C. C., 5.6K Ohm, 1/4W, 5%ceeeeccsccacessssss IRC, GBT 1/4
R42 Resistor, C. C., 5.6K Ohm, 1/4W, 5%c.icececsescessesses IRC, GBT 1/4
R49 Resistor, F. F., 1.2K Ohm, 1/8W, «5%ccssccccssescssses TRN, MAR 6
R50 Resistor, F. F., 10K Ohm, 1/8W, .5%cccescssccasscsssses RH, MAR 6

* Reference Number is found on the corresponding assembly drawing.
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*Reference
Number

R51
R53
R54
R55
R56
R58
R60
U1l
Uz
u3
U4
us
U6
u7
YR1
. VR2
VR3
Yl

RA, RS, RSA Option Board Parts List (cont.)

Description Vendor
Resistor, F. F., 3.01K Ohm, 1/8W, .5%ccececcccccsccsss TRH, MAR 6
Resistor, C. C., 10K Ohm, 1/4W, 5%.scececcceveccsccsss IRC, GBT 1/4
Resistor, C. C., 1K Ohm, 1/4W, 5%.cceeesssosssscccsesss IRC, GBT 1/4
Resistor, C. C., 3.3K Ohm, 1/4W, 5%cececescccesscesess IRC, GBT 1/4
Resistor, C. C., 3.9K Ohm, 1/4W, 5%ceceesecncsesssesss IRC, GBT 1/4
Resistor, C. C., 1K Ohm, 1/4W, 5%ececcssssoseescssssss IRC, GBT 1/4
Resistor, F. F., 4.92K Ohm, 1/8W, .5%ccecvcesccosscsssTRN, MAR 6

IC, Opto-Isolator, HCPL2730uceeesevssescesssscasassesHewlett-Packard
EPROM, Programmed...eeccescesocssevessscssessassesessesmeqga

IC, D/A Converter DAC80OP-CBl-V..eseeeevossssesssssessBurr-Brown

IC, Opto-Isolator, HCPL273l.ueeeseeseceacsssseasaassssHewlett-Packard
IC, DPTR, 15V, IM325HcceceusccrsesccsseseessosssasssoNational Semiconductor
IC, Current Transmitter, XTR110sseceseeconcesscecsssssBurr-Brown

IC, Quad OP Amp, LT1014DN.veeesecccccsoaoecccsesessssslinear
Regulator, +5V w/Reset, LM2925T..cvecessecsecesscansscNational
Regulator, +12V, MC78M12,,ccceeecscnsccescccssscescss.Motorola
Regulator, +12V, MC7812CT.veesecssesevecrscssssansassMotorota
Crystal, 6 MHZ.ceeeesisassssssssssscscsscccnsveassssssM=Tron

* Reference Number is found on the corresponding assembly drawing.

MAXIMUM PANEL
WIDTH-6,35mm (0.257)

CASE
45mm (1.787) X $2mm (3.83°)
1/8 DIN CUTOUT

(133.35mm) (158.75mm)l i
OVERALL DIMENSION ¥,

BEHIND PANEL \/
QUTPUT CONNECTOR é
ASSEMBLY
N TEMPERATURE SENSOR
¢ DIODE
(ICE POINT DIOOE)

OPTIONAL MEMBRANE SWITCH

OUTPUT CONNECTOR ASSEMBLY PANEL
ASSEMBLY
Figure 14. Miscellaneous Parts
Miscellaneous Parts List
Part Number Description Vendor
30-22941-00 CaSCeeesencvcecosssssasssnssassssssssnnensscssesssOMEG
30-22941-01 Case {Used With Option RA).seeseececacsncesnsesss.Omega
16-22385 GASKEL e evsossseccscsosssscssasnssccscsssannnseesessOMEGA
25-22984 Front Frame.eseesesssssseccosescsssssoscassssssesssOmega
31-23002-00 Membrane SWitch Panel.ceeecscsccccssssssscnccsssssOmega
31-23002-01 Membrane Switch Panel (Used With Option D).ec.....0Omega
34-23017 Mounting Bracket..ceeeesescescsosccccccecsssscssssOmega
04-23208-22 Input Connector Assy (Includes Ice Point Diode)...Omega
40-22282 Temperature Sensor Diode (Ice Point Diode)...s....Omega

04-23188-23
04-23192-23

Output CONNECLOr ASSYeseeescsosccsoscnssvescnassssOmega
Optional Output Connector (Screw Terminals).......Omega
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