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REFERENCE LIST OF TREND SENSORS AND
IQ SCALING PARAMETERS

Sensor Input | U L +ZQ|.mA|'20énA +1.?.V 'lgv +§|.V "?3\/
AQID | v J100] 0 100 | -100 | 50 -50
AQIS | v |J100] 0 100 | -100 | 50 -50
CO2 I J2000] o0 [ 2000 [-3000

v |2000] o 2000 |-2000 | 1000 |-1000
CTX 100 | v J100] 3 100 | -100 | 50 -50
CTX 500 | v [s00] 3 500 | -500 | 250 ] -250
pP/M |-100 ] | ]100 |-100] 100 | -400
DP/IM |25 | 25 | 0 25 |-375
DP/IM |50 | 50 | 0 50 -75
DP/IM 100 I Jio0] o 100 | -150
DP/IM 250 I J2s0] o | 250 [ -375
DP/IM 500 I |s00] o | 500 | -750
DP/IM |1000] 1 Ji000] 0 ] 1000 |-1500
DP/IM 2500 | [2500] 0 | 2500 |-3700
DP/IM |5000] I ]5000] 0 | 5000 |-7500
DP/VK J100 | v J100] © 100 | -100 | 50 -50
DP/VK 150 | v J150] © 150 | -150 | 75 -75
DP/VK 500 | v ]500] O 500 | -500 | 250 | -250
DP/VK [1000] Vv ]1000] © 1000 [-1000 | 500 | -500
DP/VK ]1500] Vv ]1500] © 1500 |-1500 | 750 [ -750
DP/VL |0.5 v los] o0 05 | -05 | 025 |-0.25
DP/VL [1 v 1 0 1 -1 05 [ -05
DP/VL |2 v 2 0 2 -2 1 -1
DP/VL |4 v 4 0 4 -4 2 -2
DP/VL |7 v 7 0 7 -7 35 | -35
H/D I Jio0] o 100 | -150
HDT H | 100 | 0 100 | -150
T | 70 |-10 ] 70 | -130
H/OT  H | 100 | © 100 | -100
T | 50 |-40] 50 | -175
HIS I Jio0] o 100 | -150
HIST H | 100 | 0 100 | -150
T | 40 | 0 40 -60
LILO |2k I |2000] 10 | 2000 |-2975
LLo |4k I |4000] 10 [ 4000 |-5975
L/LO  |20K | Jeoooo] 10 20000 |-29975
LLS |2k I |2000] 10 | 2000 [-2975
LLs  Jak | |4000] 10 | 4000 |-5975
OCC v 10 ] o 10 | -10] 5 | -5
PIXL |4 | 4 0 4 -6
P/XL |10 | 10 | o 10 -15
P/IXL |16 | 16 | 0 16 -24
P/XL |20 | 20 ] 0 20 -30
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REFERENCE LIST OF TREND SENSORS AND
IQ SCALING PARAMETERS

e I i
T/201 T See linearisation tables
T/202 T See linearisation tables
7/320  Temp| | 40 |-10] 40 | -85 |
Knob| T See 10 kohm potentiometer table
T/AV | 110 | -10 110 -190
T/IFG | 400 | O 400 | -600
T/PC 160 | 160 | -10 160 -265
T/PC 110 | 110 | -10 110 -190
T/PC 40 | 40 | -10 | 40 -85
T/PC R | 40 | -40 40 -160
T/PD 110 | 110 | -10 110 -190
T/PD 40 | 40 | -10 40 -85
T/PI 110 | 110 | -10 110 -190
T/PI 40 | 40 | -10 | 40 -85
T/PI HT | 160 | -10 160 -265
T/PI R | 40 | -40 40 -160
T/PO | 50 | -40 50 -175
T/TFR T See linearisation tables
T/TS T See linearisation tables
T/TW T See linearisation tables
TE/TC T See linearisation tables
TE/TI T See linearisation tables
TE/TD T See linearisation tables
TE/TO T See linearisation tables
T T See linearisation tables
Knob| T See 10 kohm potentiometer table
TE/TS - - - — -
[®) T Requires special strategy, see installation instructions
F v 10 ] o0 | ] 10 | -10] 5 | -5
WS/SD Requires special strategy, see installation instructions for details

Voltage Scaling Key

1Q70, 90, 100, 100+, 111+, 131+, 90+, 8xe, 9xe,
1Q2 series

IQ111, 131, 151, 151+

+10V (T, B):

+5V (T, B):
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TREND THERMISTOR LINEARISATION IQ
SCALING PARAMETERS

LINEARISATION TABLES

Trend thermistor sensors all exhibit the same characteristics,
although the packaging may limit the temperature range. Thus
the same set of linearisation tables may be used for any sensor.
To use these tables: 1. Select required temperature range

2. Select required 1Q type

For 1Q1 series controllers, use sensor type scaling mode 2,
linearise (thermistor volts), and the table below:

-10°C to +110°C -10°C to +40°C
10v(A) [1ove) [ ko | 2.55v [1ov(a) J1ove) [ ko [ 2.55v
B | -10 ~10 -10 -10 ~10 ~10 -10 -10
T | 110 | 110 110 110 40 40 40 40
F | 8.66 | 8.47 | 461 215 | 8.66 | 8.47 | 4.61 2.15
G | 568 | 555 | 3.63 141 | 758 | 7.42 43 1.89
H | 271 | 2.65 | 2.17 068 | 6.24 | 6.11 | 3.83 1.56
| | 114 | 112 | 1.05 028 | 4.83 | 4.73 | 3.28 1.21
J 05 | 0.49 | 0.49 012 | 355 | 3.48 | 2.66 0.89
-40°C to +50°C -10°C to +70°C
10v(A) [1ove) | ko | 2.55v_[10v(A) [1ove) [ Lkip | 2.55v
B | -40 ~40 ~40 ~40 10 10 10 10
T 50 50 50 50 70 70 70 70
F | 992 | 9.71 | 4.93 248 | 8.66 | 8.47 | 4.61 2.16
G | 913 | 894 | 474 2.28 6.8 | 667 | 4.04 1.69
H | 733 | 717 | 4.22 183 | 456 | 4.46 | 3.16 1.13
| | 483 | 473 | 3.29 121 | 2.71 | 2.65 | 2.17 0.69
3 [ 271 [ 265 | 217 068 | 152 | 1.49 | 1.36 0.38

10V(A) AllnewIQ1series (IQ7xv3, 1Q8xe, 1Q91/93ev4, 1Q92ev3, IQ10x+, Q104+,
1Q111+v3, Q131+ and all newer versions)

10V(B) All 1Q2 and IQ1 series except new IQ1s (see 10V(A) above), those
without thermistor links, and 1Q90s

LK/D Where LK/D link header is used, i.e. on 1Qs without links and 1Q90s

2.55V For 1Q90 series controllers only

For 1Q2 series controllers, use sensor type scaling mode 4,
linearise thermistor ohms, and the table below:

-10 °C to 110 °C -10 °C to 40°C -40 °C to 50°C -10 °C to 70°C

U -10 -10 -40 -10
Vv 2.5 -5 -28.5 0
W 16.5 4.5 -14 12.5
Y 42 19 8.5 33
Z 110 40 50 70
K 540.6 55.34 328.87 54.44
L 28 40.5 157.9 32.49
M 14.06 25.26 64.35 16.93
N 3.9 12.63 19.18 6.38
o 0.51 5.32 3.6 1.75
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10 kQ POTENTIOMETER TABLE

It is recommended that a 10 kQ potentiometer, connected to a
thermistor input, is connected in series with a 1kQ resistor. This
arrangement eliminates the occurrence of a Low alarm when the
potentiometer is set to zero resistance. The table shows sensor
type scaling mode 2, linearise (thermistor volts), settings. The
controller types are as defined on page 4 above.

10V(A) 10V(B) LK/D 2.55V
B 3 3 3 3
T 3 3 3 3
F 0.93 0.91 0.88 0.23
G 2.65 2.59 2.13 0.66
H 3.84 3.75 2.80 0.95
| 4.69 4.59 3.22 1.17
J 5.36 5.24 3.50 1.34

The T and B values define the range of the value produced by the
sensor configuration module as the potentiometer is moved over
its full range. In this case T and B have been chosen to give a trim
over the range -3 to +3.
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TREND THERMISTOR CHARACTERISTIC

TABLE
Temperature °C R, Q
-30 177000
-25 130400
-20 97120
-15 72980
-10 55340
-5 42340
0 32660
5 25400
10 19900
15 15710
20 12490
25 10000
30 8058
35 6532
40 5326
45 4368
50 3602
55 2986
60 2488
65 2082
70 1751
75 1480
80 1256
85 1071
90 916.4
95 787.4
100 679.2
105 588.0
110 510.8

Accuracy #0.2°C in the range 0 to 100 °C.

Note that the above table is for Trend thermistor sensors only. If
anon-Trend sensor is used its own table or graph should be used
for all calculations.
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For Sensor Type Scaling Mode 2, Linearise (thermistor volts)

These formulae are useful for calculating the F,G,H,l, and J for
non-Trend Thermistor sensors. F,G,H,l,J should be used to set
up the sensor type scaling mode 2, linearise (thermistor volts),
as explained in the 1Q Configuration Reference Manual.

ForallnewQ1series (IQ7xv3,
Value in IQ (volts) = 10227H—R ] Qlserles(Ig

8xe, 91/93ev4, 92ev3, 10x+

+ ) ) ) )

10000 104+, 111+v3, 131+, and all
newer versions).

. R: For all 1Q2 and 1Q1 series
Value in I1Q (volts) = 10%% exceptnew|Q1s (seeabove),
! those withoutthermistor links,

and 1Q90s.

. _ R 1Q’s without thermistor links
Value in 1Q (volts) = 5%1 " 4700§ (i.e using LK/D).

. R:
Value in IQ (volts) = 255 1Q90s onl
Q (volts) oo '@%esony

R, is the resistance at the required temperature as defined in the
thermistor characteristic table/graph.

For example, an 1Q 111+ using Trend thermistor; what is the
value at the 1Q in volts at 80 °C?

for IQ111+,value = 10%@
1+10000

from the table at 80 °C, R=1256 Q

Value = 1001256 @ = 1.12v
256 + 10000
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1Q2 series controllers have sensor type scaling mode 4, linearise
thermistor ohms. This enables linearisation points to be chosen
directly from the sensor characteristic, and at variable separations
to suit the changes in slope of the characteristic.The standard
Trend sensor ranges are shown on page 4, but for non-Trend
sensors the appropriate resistance values and associated sensor
units have to be entered.

0 20000 40000 60000 80000 100000 120000 140000 160000 180000

Ohms

This graph shows the temperature characteristic of a Trend
temperature sensor as shown in the table on page 6.

The gradient changes most rapidly over the knee of the
characteristic thus around this area the points should be closer
together. The points are found by drawing four straight lines
approximating as close as possible to the curve.In the above
example for the range -30 to +60 °C the points are -30, -10, 10,
30, and 60°C. The corresponding resistance values are best
found from a table as shown on page 6 for the Trend thermistor
characteristic and are given in the table below:

Temp °C Res Ohms
parameter parameter

U -30 K 177000
\Y -10 L 55340
W 10 M 19980
Y 30 N 8058

z 60 o 2488
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If a non-standard range is being used for a sensor with a straight
line (linear) characteristic, T and B may be calculated if two
points are known. The exact calculation used depends on whether
the sensor has a current or voltage output. The calculations are
shown below, but more detail is given in the 1Q Configuration
Manual 90-1533.

SENSORS WITH CURRENT OUTPUT

For a current output sensor, T and B are the values of the
measured value with sensor output +20mA and -20mA
respectively. For example, using a sensor with the characteristic
graph below, then U is the measured value at x, (mA), and L is
the measured value at x, (mA).

y A
T
U
L
-20 X, X, 20 X (may E>
B
. . ) U-L
First calculate slope, m, given by: m =
X2 = X1
and constant, c: c=L-x,m

then B=-20m+c

and T=20m+c
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SENSORS WITH CURRENT OUTPUT (continued)

For example, a sensor has a 4 to 20 mA output corresponding to
a measured range of 0 to 80 °C. Hence U=80, L=0, x,=20, x,=4.

_U-L _ 80-0 _ 80
Xe=X:  20-4 16

and  c=L-x,m=0-4x 5=-20

then m

so B=-20m+c = -20x5-20=-120 °C
and T=20m+c=20x5-20=80 °C
SENSORS WITH VOLTAGE OUTPUT

For a voltage output sensor, T and B are the values of the
measured variable when the sensor output is +10 V (or 5 V) and
-10 V (or -5 V) respectively. The table below shows which 1Qs
require values at +10 V, and which at 5 V:

Table of IQs requiring T, B values at +10 V or at +5 V
1Q70's, 90's, 100's, 100+, 111+, 131+,
90+, 8xe, 9xe, 102 series IQ111,131, 151, 151+
T +10V +5V
B -10V -5V

For example, using a sensor with the characteristic graph below,
then U is the measured value at x, volts, and L is the measured
value at x, volts.
g
T

- X
v 1 X%V X volts) >
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SENSORS WITH VOLTAGE OUTPUT (continued)

. . -L
First calculate slope, m, given by: m= v
X2 = X1
and constant, c: c=L-x;m

then B=-Vm+c
and T=Vm+c
Note that V=10 or 5 according to the table above.

For example, a sensor has a 0 to 10 Vdc output corresponding
to a measured range of 0 to 250 Pa, and is fitted to an 1Q111+
(i.e. V=10). Hence U=250, L=0, x,=10, x,=0, V=10.

U-L _ 250-0

m =
then X2 = Xu 10-0
and c¢=L-xm=0-0x25=0
o] B = -10m+c = -10x25+0 = -250 Pa

and T = 10m+c = 10x25+0 = 250 Pa
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Trend Control Systems Ltd reserves the right to revise this publication from time to time and make changes to the content
hereof without obligation to notify any person of such revisions or changes.

Trend Control Systems Ltd. P.O. Box 34 Horsham Sussex RH12 2YF England Tel:+44 (0)1403 211888 Fax:+44 (0)1403 241608
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