TC/RTD/mV Input Board Part Locations Series 8000 TC/RTD/mV Input

Switch SW2
TC Sensor Adjustment Purpose
Zero Adjustment Switch SW1 Span Adjustment This board provides a compensated voltage output proportional to a sensor input
\ e Sensor Test from either a TC or an RTD. DC millivolt inputs are also provided for on this board.
Solder Jumpers I . TP4 & TPS Note: Should you need linearization of sensor characteristics, use the Linearization
‘ ZERY Board in conjunction with this input board.
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Solder Jumpers Excitation Current: 0.5, 1.0, 2.0, 5.0, 10mA +2%; Compliance Limit: 2V
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@@ Test @@ Overload Protection: 5V

Point 2 Lead Wire Error: (0.5mA excitation current)
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@ Test X m per Ohm, for ced leads
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Type Minimum Span Accuracy
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RTD Ranges-Full-Scale Accuracy

RTD Type Range Accuracy Excitation
Pt 100 -200 to +600°C 2°C 1ImA
Pt 100 0to 600°C 1.5°C ImA
Ni 120 010 320°C 1°C ImA
Cu 10 010 260°C 2°C 10mA

Lead Wire Resistance
Maximum Excitation
Ohm/Lead (mA)

40 0.5
40 1.0
40 20
30 5.0
20 10.0

Millivolt
Input: Ranges (spans): VDC
P Min%mum: 0-8mV; Maximum: 0-100mV
Bipolar: +4mV to +50mV
For general specifications, see the Series 8000 operator’s manual, which provides
general information for the entire series.

Setup Procedure

I.  Disassemble the Series 8000 unit as described on page 6 of the main manual.

II. Remove the TC/RTD/mV Input Board. . .

HL  Set the unit for TC/mV or RTD as described at the beginning of Setup
Instructions on pa%%04-2. Follow the appropriate setup instructions beginning
on page 04-3 for TC/mV mode, or on page 04-5 for RTD mode.

IV. Reassemble the unit as described in the main manual, pages 4 to 6.

V. If you have selected TC mode, and require cold junction compensation, you
must first calibrate the cold junction sensor as described on page 04-7. If you
do notrequire cold junction compensation (using external ice bath reference or
differential TC setup), or you are using RTD, calibrate the unit as described in
Calibration (TC/mV and RTD) on page 04-7.

Note: If you have anunused pin jumper, “park” iton one pin soit willnotbe lost. After
closing indicated solder jumpers, ensure that all others are open.

Setup Instructions
Select Input Type (TC or mV mode)
TC ormV Mode

Make the following jumper pin connections (see page 04-8 for locations):
Close: E1-E2, E6-E7, E13-E14, E8-E10(socket jumper)
Open: E4, E5

M
Make the following jumper pin connections (see page 04-8 for locations):
Close: E2-E3, E4-E5, E9-E10, E11-E13, E12-E14
Open: E6,E7,E15,E16,E17
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RTD Offset
Offset SB18 SBI19
+12.5% | open | close
-12.5% | close | open

Other RTD Types and Temperature Offsets

Find the resistance at the needed minimum temperature. Select R4* for this
resistance (£12.5% of span). RS is in parallel with R4, and can be used if you need
a resistor value you do not have. Use a 1% metal film, SOPPM resistor or better.

Differential Option

For a differential option, close SB8. Select the current excitation from the
Excitation Current Selection table on page 04-6. Use the formula on page 04-6 to
determine the input voltage span needed (see manual for hookup instructions).

* For Dit;t)'ir%mial RTD, select E10to E9 resistor instead of R4 and R5 —see drawing
on page 04-8.

Calibration (TC/mV and RTD)
1. If yourequire cold junction compensation (TC only), you must first calibrate the
cold ju%clion as described separately below. Orif youare using RTD, continue
atstep 2.

. Set switches and jumpers for desired input and output.

. Connect correct TC or RTD type from voltage calibrator to unit.

. Turn on unit.

. Set input to minimum*.

. Adjust input zero until LED lights.

. Adjust output zero for minimum output.

. Set input to maximum,

. Adjust span for maximum output.

10. If you cannot adjust output low enough, set SW1 switch 4*,

* For TC, use mV comrected for ambient temp or TC wire with ice point reference.

Cold Junction Sensor Calibration (TC inputs only)
1. Turn on unit.
2. Turn on and allow 15-20 min. for warm up. Calibrate sensor according to table.
3. Auach volt meter to test points (TP4 & TP5) and measure ambient temp (°F).
4. Look up temperature on the chart below*,
5. Adjust sensor potentiometer to the appropriate mV setting.
* For temperatures not shown, mV values may be interpolated.
Cold Junction Adjustment Table
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Other Ranges
For ranges not listed above, determine the input voltage needed using this equation:

(Ig. ) x Ry, —R, ) =Input Voltage Span (must be less than 340mV)

I =excitation current (Amps), Rm!h =resistance of the RTD at the maximun input

in Ohms, andR,__ = resistance of the RTD at the minimum input in Ohms.
Select the excitation current from the following table and set the corresponding
solder jumper:

Excitation Current Selection

Excitation Solder

Current Jumper
0.5mA None
1.0mA SB9
2.0mA SB10
5.0mA SBl1
10.0mA SB12

Range Selection

TC/mV

Determine the thermocouple type in use and the temperature range needed.  For

common settings, you can use the followmsg vauick setup guide (then proceed to

break detection setup on page 04-5). Set SW1-SW3 switches ("Off” means all

gwitc!f:don that switch are in the off position) and close the solder jumpers as
escribed:

Find the span in the following table and set SW1-SW3 switches accordingly.

RTD Input Span

Input Span
Vp (mV)

SwW1 Sw2 Sw3

Input Span
VIN (mV)

SW1 SW2 Sw3

21.2355-23.7141 3 6 | None|
23.7141-26.6133 2 6 | None| '108:01-12 :
26.6133-29.8585 1 6 | None| 119.72-132.764
6 | None| 132.764-150.043
6 |1 | 150.043-168.339
8 B l o
1 -
2
56.9137-63.8716 2 .491-276.507 N 61450
63.8716-71.6602 2 | 216.678-241.968 3 6 4,3,2,1
71.6022-80.3865 2 | 241.968-271.549 2 | 64321
6.817 329 .. 3| 271.549-304.663 1 6 143,21
3| 304.663-341.76 None| 6 {4,3,2,1

The Zerg Reference Point
The zero reference point can be configured for either 0°C or 0°F for a selected RTD,
by closing the SB1-SB7 solder jumpers as follows:

TC Quick Setup Guide
Type Range Switch Settinw Solder +Offset
SWI1 SW2 SW3  Jumpers R28
K 0-1200°F off 1 2 None None
K 0-400°F 2 1 Off
K 0-1370°C 1 1 4
K 0-500°F Off 1 Off
K 0-1500°F 2 1 3
K 0-500°C 3 1 2
K 0-1000°C off 1 3
J 800-1200°F 3 2 1 SB13 84.5k
J 500-1000°F 1 2 1 140k
J 0-300°F 2 2 Off None
J 0-750°C off 2 3
J 0-1000° 3 2 3
J 0-500°C off 2 2
T -160-350°C 2 3 2 | SB14,SB15 | None
T | 250250°C |[off 3 1 SB16
T 0-250°C 3 3 1
E 0-300°F 1 5 off None None
E 0-500°F 3 5 2
E -1000°F off § 3
E 0-125°C 3 5 off
E 0-200°C 3 5 1
R 0-1000°C 1 4 Off None None
R 0-2000°F off 4 Off
R 0-2500°F 1 4 1
S 0-2000°F 1 4 Off None None
S 0-1000°C 2 4 Off
Other TC/mV Ranges

If you require settings not listed in the quick setup guide, select the thermocouple
type (ormV range) that you are using and set SW2 according to the following table:

RTD Common Offset
Type 0°C 0°F
Pt100 | SB3,SBS SB1,SB3,SBS
Ni120 | SB2,SB4 SB1,SB2,SB4
Cul0 | SB6,SB7 SB1,SB6,SB7

TC Selection
TC Type SW2

K 1

J 2

T 3

RorS 4

E 5

BormV 6

Calculate the offset using the following formula:
\'/
Offset = (-v—l\',“—" )x 100%

High ~ Y Low
The zero offset adjustment is +12.5%. For fixed £12.5% offset (with a maximum
of +25%, zero adjustment, and fixed offsets), set the SB18 and SB 19 solder jumpers
as follows: 046

Determining Input Range Settings
After youhave selected the thermocouple or millivolt setting , determine the needed
range for your application by the following formula:

Vitgn = Viow = Input Span

where V.., =TC voltage at desired maximum temperatureand V, _ = TC voltage
04-3



at desired minimum temperature (refer to standard NBS mV versus temperature
charts to determine V. and V, __ (these steps also apply to DC mV inputs). Find
the range in the table Below and’Set SW1 and SW3 switches accordingly:

TC/mV Input Span Table

Input Span Input Span
V, (mvV) SwW3 SW1| V' (mV) SW3 SWil

7.66-8.553 Off 3

8.553-9.598 Off SR
9.598-10.77 Off
7-12.08

X
3896437
43.1825-48.22

e L)

G |

. ( 18.733 1 LOff:

18.3824-20.53 | 2 3 |79

20.53-23.036 2 2 4 Off::

23.036-25.85 2 1 73.953-82.58 4321 3

 23.85-28974 | 2 Off | 82.58-92.677 {4321 2

: 1 92.677-103.99 (4,3,2,1 1
103.99-116.645 14,3,2,1| Off

Calculating Offset and Offset Adjustment
The standard reference setting is 0°C based signal (minimum input value, Vg, = =
OmV). You can calculate the percentage offset from standard with the following:

Offset = M)ﬁ'ﬂ.) x 100%
VHigh‘Vl.ow

The zero (minimum input) potentiometer will adjust +12.5% of the selected range.
For a fixed positive 12.5% offset, close SB19. For a fixed negative 12.5% offset,
close SB18. (For a maximum of £25% with zero adjustment.)

Select the desired minimum input starting point for your specific thermocouple
from the following table and close the specified solder jumpers.

TC Offset Table
Type | -200°C | -100°C | -50°C 0°C
K SB16 SB15 SB14 None
T SB16 SB15 SB14 None
E | SB15,SB16| SB16 | SB15 None

For non-standard offsets and DC mV inputs, select the needed offset from the
following table and close the indicated solder jumpers (only).

Voltage at Minimum Vg

Offset OmV | 2mV | -3mV |-5.06mV{ -5.8mV |-8.84mV [10.75mV
Solder None | SB14 | SBT3 SB14 | SBI6 SB15 SB14
Jumper SB15 SB16 SB15
SB16

Other Offsets (positive or negative)
If you require a reference point other than these, this can be calculated using the
following formula:

044

2000 _ R28 or R32 in Ohms (see text)

Low

V, .. = voltage of the thermocouple (minimum temperature? in Volts, or low mV
input, and R = resistance in Ohms. Use an R28 resistor and close SB13 for positive
reference,or an R32 resistor and close SB17 for negative reference. Use a 1% metal
film, SOPPM resistor or better. Use a resistor value that is within 12.5% of R.

Break Detection Setup for TC

Three break detection options are available: upscale, downscale, or no break
detection. Toselect an upscale break detection option, connect the E17-E16 jumper
pins. Toselectdownscale, connectthe E16-E15 jumper pins. Toselectthenobreak
detection option, leave pin jumpers E15 through E17 unset.
Differential Option for TC

Thermocouples used in the defferential mode do not need cold junction compensa-
tion . Set SW2 switch 6 (mV) to on. Find differential V__and V_.. Span=YV
-V_.. V_./Span=offset. Select span and offset switches as shown on page 043"

Proceed to Calibration on page 04-7.

RTD
To compensate for the resistance in wires, input to this device is 3-wire. When
wiring this unit, input wires should be the same length and gage.

Determine the type of RTD that you are using and the range and the current

excitation that yourequire. For common settings, use the Quick Setup Guide below.
RTD Quick Setup Guide
ype Range Switch Settings Solder jumpers Offset Excltation
SWi1 SW2 SW3 R4; RS Current

Pt 0-500°F 1 6 3 SB1,SB3,SB5,SB9 1mA
Pt 0-100°F 3 6 | N SB1,SB3,SB5,SB9 ImA
Pt 0-250°F 3 6 | 2 SB1,SB3,SB5,SB9 1mA

Pt 0-1000°F 1 6| 3 SB1,SB3,SB5 0.5mA
Pt 0-100°C 2 61| 1 SB3,SB5,SB9 1mA
P 0-250°C 2 61 3 SB3,SB5,SB9 1mA

Pt 0-500°C 2 6| 4 SB3,SB5 0.5mA
P -100-100°C | N 6| 2 SB9 60.4Q 1% ImA
Pt -50-50°C 2 611 SB9 80.6Q 1% 1mA
Ni 0-100°C 3 6| 3 SB4,SB2,SB9 1mA

Ni 0-250°C 3 6| 4 SB4,SB2 0.5mA

Ni 0-300°C 1 61| 4 SB4,SB2 0.5mA
i 0-100°F 2 6 1 SB4,SB2,SB1,SB9 1mA

Ni 0-500°F 2 6| 4 SB4,SB2,SB1 0.5mA
Cu 0-100°F 3 6| N SB6,SB7,SB1,SB12 10mA
0-200°F 3 6 1 SB6,SB7,SB1,SB12 10mA

Cu 0-100°C 2 6 1 SB6,SB7,SB12 10mA

Differential RTD Quick Setup Guide
Type Operating Range  Switch Settings  Solder Jumpers Offset  Excitation
Range SW1 SW2SW3 E10to E9 Current

APt | 0-100°F| 020°F | 1| 6] 1 SB8,SB12 ‘ 10mA
APt | 0-250°F | +50°F 2| 6| 4 SB8, SB12 11.82Q1% | 10mA
APt | 0-1000°F| 0-100°F 1 6] 4 SB8,SB12 10mA
APt | 0-60°C | +10°C | Off| 6| 2 SB8g, SB12 3.88Q 1% 10mA
APt | 0-100°C| 0-25°C 2| 6 3 SB8,SB12 10mA




