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AN105 — Valve Controller Truth Tables

Introduction
This application note explains how the Truth Tables in the AX020510, and other Axiomatic Devices, work in
a variety of applications.

Truth Table

The Truth Table block implements a four-input truth table. Each of the four inputs is user selectable, with
source and number setpoint pairs from available control sources. For each input there are “Switch On Point”
and “Switch Off Point” setpoints to determine how to interpret input signals. When the selected input is
equal to or above the ‘Switch On’ value, it is interpreted as being TRUE(1), and when the input is equal to
or below the ‘Switch Off’ value, it is interpreted as being FALSE(O). This interpretation does not change in
between switching points. If the switching points are set to be equal, the input is interpreted as being
TRUE(1) when its value is equal to the switching points. By default, all inputs are disabled and 0 is used as
the value of the input signals.

Input A Input B Input C Input D Output
0 0 0 0 Row1l
0 0 0 1 Row?2
0 0 1 0 Row3
0 0 1 1 Row4
0 1 0 0 Row5
0 1 0 1 Row6
0 1 1 0 Row?7
0 1 1 1 Row8
1 0 0 0 Row9
1 0 0 1 Row10
1 0 1 0 Row11l
1 0 1 1 Row12
1 1 0 0 Row13
1 1 0 1 Row14
1 1 1 0 Row15
1 1 1 1 Row16

For each condition row of the Truth Table, there is an output source and a number setpoint pair. When a
condition of a row is evaluated to be TRUE, the selected output source is set as the output of the Truth
Table. By default, all outputs are disabled, and the output of the Truth Table is 0.
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An Example of using Truth Tables

The figure below provides an example of how to use the Truth Table to enable the proportional output
drive 1. This simple example provides a good basis for building more complex control schemes.

W) Erectronic Assistant - o ¥
E_'"E Yiew Qptiont Help
S@a@lr
5= 11539 CAM MNetwork # | Setpoint Name Value Comment
o e g vt e | esens o
é i SP Output At Minimum Command 500 ma
ﬁsmnggg ek 5P Output At Maximum Command 250 mA
B Un Jinpet 1 5P Qutput At Qveride Cemmand TS0 mA
Ulwmﬂ Inpaut 2 5P Dither Frequency 20 He
R Unitversal input 3 5P Dither Amplitude 0 ma
BH Universl Input & 5P Ramip Up (Min to Max) 1000 ms
B Digital Input 1 5P Ramp Diown (Max to M) 1000 ms
& Digital Input 2 5P PWM Output Frequency 25000 He, (Not configurabile - Output in Current mode)
o) P ve 1 5P Held Current Pararmeter not uted wath eurrent Output Type selected
[§H Propertional Output Drive 2 5P Hetthot Current Pararmeter not used with current Output Type selected
Propertional Output Drive 3 5P Hotshet Tame Pararmieter nok used with current Output Type selected

CAN Receive Message

CAN Receive 1 to 4 are set up as a discrete control, using PGN OXFF80 bytes 1 to 4 respectively.

‘9 Electronic Assistant - a x
Eile View Options Help
mEBAr

Lookup Table § | Setpoint Mame Value Comment
A Lookup Table &

Leckup Table 7 SP Receive Message Enabled 1 Thue
: Lookup Table 8 SF Transmit PGN/ID QuFFED  Recerved PGIN: 65408
A Pregrammable Logic 1 SP Use 11bit 1D 0
Programmable Logic 2 SP Receive Message Timeout D ms
Programmable Logic 3 SP Address That Sends 0 False
Pregrammable Logsc 4 5P Specific Address That Sends Parameter not used - Recerve fram Source &i
Math Function Block 1 5P Recerve Data Type 2 CAN signal continuous
Math Function Block 2 SF Recerve Data Width ]
Math Function Block 3 5P Recerve Data Index in Asray 0 15t Byte Position
F Math Function Block 4 5P Recerve Bt Index in Byte 0 15t Bit Pesition
FAuth Function Block 5 SP Recerve Data Resolution 1.0000000
Math Functhion Block & 5P Recerve Data Offset LO000000

A CAM Transmit 1 SP Receive Data Min (OFF Threshald) 0.0000000
AN Transmit 2 5P Recerve Diata Max (ON Threshold) 1,0000000
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The Received CAN Messages #s 1 to 4 are used as the Input A to D source for the Truth Table, with the
Switch On point = “1”, and the Switch Off point = “0”.

%) Electronic Assictant o x
Eile View QOptions Help
w @A
[ER Proportional Output Drive 4 Setpaint Name Value  Comment -
&8 z"”"”“'”‘"‘" Output Drive 5 SPinput A Source 1 Received CAN Message
TR i Mot Lk 5P Input A Number 1 Received CAN Message =1
Vanable Data List 1
g SP Input A Switch On Point 10000000
W vuispleDgut1a SP Ingut A Switch Off Point 00000000
[ Variable Data List 3 = Pt E e _
B Variable Data List 4 Input B Source 1 Received CAN Message
[ Variable Data List 5 5P input B Hharaber 2 Received CAN Message 52
Vasiable Data List & 5P Input B Switch On Paint  1.0000000
BB Truth Table SP Input B Switch Off Point 0.0000000
PID Contrs! 1 5P input C Source 1 Received CAN Message
[ PID Contral 2 5P Ingut € Number 3 Received CAN Message #3
[EB PID Contrel 3 5P Input € Switch On Peint  1,0000000
B PID Contrel 4 5P Input € Switch OFf Paint 0.0000000
[ER Leckup Table 1 5P Input D Source 1 Recerved CAN Message
[ER Lockup Table 2 5P Input D Mumber 4 Received CAN Message 24
[EB Leckup Table 3 5P Input D Switch On Point 1.0000000
Lockup Table 4 SP Input D Switch OFf Peint 0,0000000
(58 Lockup Table 5 SP Qutput Row! Source 0 Contrel Not Used
B Lookup Table 6 SP Output Row! Number 0 Control Not Used 20
&8 tw :_':'; 5P Qutput Row? Source 0 Control Not Used
P‘:""’“" o :I s SP Output Row? Numbes D Control Not Used =0
s s SP Output Rowd Source 0 Control Not Used
[ER Programmable Logic 2
Programmsble Logic 3 5P Qutput Rowd Number 0 Control Not Used #0
qurammblrl.ngicl SP Output Rowd Source 0 Control Not Used
R Math Function Block 1 SP Output Rows Number D Control Not Used 20
Math Function Block 2 5P Cutput Rews Source 0 Contrel Mot Uied
[E@ Math Function Block 3 5P Qutput Rowd Number 0 Contrel Not Used 20
[EH Math Function Block 4 5P Output Rows Source 0 Contrel Mot Used
[ER Math Function Block 5 SP Cutput Rowt Mumber 0 Contrel Not Used =0
g Rl b A sk B cdinm Bhack £ 5P Output Row? Seurce 0 Contrel Not Used
(- R T T R A Pt B e = T
| PrivateVon: You
Ready |
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‘Output Row 16 Source’ is then enabled to use a Control constant Data source (#2) = “1” as an output.

() Electronic Assistant o x
File Yiew QOptions Help
wBE
[P Proportional Dutput Drive 4 Setpoint Mame Value Comment A
Proportional Output Drive 5 SP Input D Switch OFf Peint 0.0000000
5:"’:1:'0“;:‘[:':‘“1 $P Output Row Source 0 Control Not Used
‘-’aﬁibl:DmUitJ SP Qutput Row Number 0 Control Mot Used #0
&R Varisble Data List 3 5P Output Rew? Source 0 Contrel Mot Used
B Varinble Data Lt 4 SP Output Rowd Number 0 Control Not Used 20
Varisble Dats List 5 SP Qutput Row3 Source 0 Control Not Used
Variable Data List § 5P Output Row3 Number 0 Control Mot Used 20
Truth Table SP Qutput Rowd Source 0 Contrel Mot Used
B PID Contrei 1 SP Output Rows Murnber 0 Contrel Not Used 20
FID Contrel 2 SP Qutput Row5 Source 0 Control Mot Used
[E@ PID Control 3 SP Qutput Rew’ Mumber 0 Control Mot Used 20
PID Control 4 5P Output Rowt Source 0 Contrel Not Used
Lookup Table 1 5P Output Rows Mumber 0 Control Hot Used =0
[EH Lookup Table 2 SP Qutput Row? Source 0 Control Met Used
Lockup Table 3 5P Output RowT Number 0 Control Not Used =0
Lookup Table 4 5P Qutput Rows Source 0 Control Mot Used
Lockup Takle 5 SP Output Rows Number 0 Control Mot Used =0
Leckup Table & SP Output Rowd Source 0 Contrel Not Used
Lookup Table 7 SP Output Rowd Number 0 Contrel Not Used 50
:"""“" T::BL - SP Qutput Row 10 Source 0 Contrel Not Used
F'“""'“ |: L”'—‘;:z 5P Output Row 10 Nurnbes 0 Centrel Not Used =0
Pwnmmkll L:;‘ 3 SP Qutput Row11 Source 0 Control Not Used
ermmwuogiﬂ SP Output Row! 1 Mumbier 0 Control Mot Used 20
. ; S5F Qutput Row12 Source 0 Control Mot Used
Math Function Block 1
Math Function Block 2 SP Output Row12 Number 0 Control Not Used #0
Math Function Block 3 SP Output Row13 Souree 0 Control Not Used
Math Function Block 4 SP Output Row13 Number 0 Contrel Not Used 20
[P Math Function Block 5 5P Output Rowld Source 0 Control Not Used
Math Functicn Block & 5P Qutput Rew1E Humber 0 Control Mot Used 20
CAN Transmat 1 5P Qutput Row15 Source 0 Control Not Used
CAM Transmit 2 SP Qutput Row15 Number 0 Control Hot Used =0
CAN Transmat 3 A3 Output Rowl6 Source | :
= SP Qutput Row16 Number 2 Control Constant Data %2 v
250 kbit/s
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In this specific example, the condition in the Truth Table configured for Row 16 (Inputs A-D: 1,1,1,1=1) is
represented by a logic AND gate, as per the picture below:

4 Input AND gate
A B C

|l ||l ||l OID|I0OIDI0OI0OI0
== | = | = DO === =1001D|D
~|=lolo|=|=|o|lo|=|=|olo|=|=|o|o
= |D|O|I0|O|0|O|Oo|O|O|0|0|I0|0|0)|0D

If the message below is sent using the CAN Assistant Scope, the ‘Proportional Output 1’ will output 500mA.
Set the Imin = 500mA so that there is a noticeable change when the output is enabled.
Note that any of the other 15 remaining combinations will disable the output.

G2 CAN Assistant - Scope - O x
File Command Yiew Options Help
i e &
MNumber Abs. Time [5] D E| Rilen| DO D D2 D3| D4 D5 D&| D7/ Text
CAMN Frame

Len D1 DOz D3 D4 D5 D5 D7

|

B o S 3 D) 04 D D§ D7 |

Send p:[ 1eFFe002 Fgp [Mgemrrame [ [ 1 t| ot o | [ | |
|

|

[T pecmal Format

Ready Axiomatic USB-CAN Converter 250 [Filter Off  Hex
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Any valid combination of sources can be mapped as the Truth Table source (CAN Rx, Voltage, Current,
Discrete, etc.), each with its own switch on/switch off thresholds.
The output value of the truth table can be a constant, analog, discrete value, or the output from another
block (Lookup Table, Math, Logic block, etc.).
The Truth Table output can also be used as an input for other functional blocks (Lookup Table, Math, Logic
block, etc.).
Notes:
When using the Look Up Tables, the Time response works such that:
1. The unitis first powered.
2. The output then cycles through the changes in the Look up Table once.
3. The output finally returns to OmA.
If the Look up Table is set to ‘Data response,’ the output will respond in proportion to the input and the
values in the Look up Table.
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