4 Application Note
EMERSON. CTSL #013

This Application Note is pertinent to the Unidrive SP, Mentor MP, Commander SK
Affinity and Commander GP20 using SyPT Lite

Extending the I/O Status Word

Introduction

On occasion, when using Fieldbus communications such as DeviceNet, Profibus,
BacNet or Ethernet, the host computer may request the state of the Inputs presented
to the drive. These inputs may or may not be being used by the drive but could merely
be a method of acquiring remote input status logically associated with a given drive
section on a machine.

Utilization of this “remote distributed 1/0”, could prove to be a very
economical technique. When a Fieldbus is being used, the drive is often controlled
using the Control Word, therefore it's built-in I/O is not being used. In this case, all
this remote 1/O is free and going to waste. If the system designer wished to put this
I/O to work, he/she would place the drives 1/0O Status word into the cyclic transfers list
for quick access and use by the communication master. This status word often has
unused bits in its’ word which could be extended if need be.

This application note will use the free PLC software toolkit called SyPT Lite that can be
utilized by our Unidrive SP, Commander SK , Mentor MP, Affinity and GP20 drives to
illustrate exactly how to append a bit to the existing status word of the drive.

To obtain your free copy of SyPT Lite simply click here> SyPT Lite Frea
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http://www.syptlite.com/

The I/O Status Word

In Commander SK, the I/O Status Word, parameter #8.20, provides the state of the
drives 1/0 condensed in one binary word as illustrated below.

8.20 Digital 10 read word {90}
. Bit [SP] FIJDE] Tt [WVM[DP [ND [ RATNC]TNV | PFT | US[RW[EBU]F
Coding
1 1 1 1
Range 0to G5
Update rate Background

This word is used to determine the status of the digital VO by reading one parameter.

Pr 8.20 contains a binary value 0. This binary value is determined by the state of Pr 8.01 to Pr 8.07. So for example, if all terminals were acfive the
value displayed in Pr 8.20 would be the sum of the binary values shown in the table, i.e. 95.

Binary value Digital /0
for xx Example
1 Terminal B3
2 Terminal B4 . .
4 Terminal 65 If one reads #8.20 and found a 66, ,whichis 100 0010, ,
: e this would indicate that terminal B4 is active and the drive
) Terminal T5/T6 relay with closes a contact on T5 and T6 is also active.

For Unidrive SP, Affinity and GP20, parameter #8.20 is defined as shown below.

Digital 'O read word
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit [SP| FI |[DE[(T=t ([VM|DP| ND |RA|NC| NV |PT|US|RW]|BU|PS
1 1 1 1

Coding

Open-leop, Closed-loop vector, Servo,
Regen

Update rate Background write

?his word is used to determine the status of the digital IO by reading one parameter. 'I-'he hits in this word refiect the state of Pr 8.01 to Pr 8.09.
Digital 1O

T24 input [ output 1

T25 input { output 2

T26 input { output 3

T27 input 4

T28 input 5

T29 input 6

Relay

T22 24V output

Secure disable

Range 0to 511

@

o = | | | | pa] =]
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Extending the Status Word

As one can see, the 16bit Status Word is only partially used. There are several
free bits available to include other items should you desire.

For instance, suppose one would want to know when the drive was supplying a
frequency greater than 25% of the set maximum to the motor it is driving.

This could easily be determined by using one of the built-in Comparators available
in Menu 12. From this example, we are monitoring #5.01 which is the drives
output frequency. Setting the threshold level at 25% we can see that #12.01
indicates when the drive output is above 15Hz ( 25% of the 60Hz maximum
setting).

Threshold detector 1

Input source Threshald level Invert

[05.01]=15.2 12.04: 250 12.06: 0
] Output indicatar
0.00
b O ¥ 2 i | » »{ g ¥
12.01: 1 (

¥—
?1.51}j
Hysteresis
12.05. 1.0

But how do we get this bit, #12.01 into our Status Word ?
This is where SyPT Lite will come into play for us.
If we use the Commander SK I/O Status Word :

Note however, Bit 5 (which is 32,,) has been skipped

Bit Bi”?g::'“e Digital 'O
0---- 1 Terminal 53
(- 2 Terminal B4
2 4 Terminal BS
3 ] Terminal B6
4 16 Terminal B7
5 32 not used

. - | e '
6--- | 64 | Terminal T&/TE ||
7-- 128 Our #12.01

If we could add a bit to the next available bit position, bit 7 — this would add a 128
bit (27 =128)if #12.01 is a 1 and conversely take away the 128 bit if #12.01 is a 0.
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In order to achieve this, we would OR the original Status Word with the bit pattern
shown below:

Bit------ - 7654 3210
1000 0000,  which =128,

this would add a bit 7 or 128 hit if #12.01isa 1

Likewise we would AND the original Status Word with the bit pattern shown below if
#12.01=0. This would “mask off” bit 7. Note we could also mask off bit 5 as it is
not used in the Commander SK 1/O Status word. ( We could elect to use a mask of
127, if we assume bit 5 will never become a 1).

Bit------ - 7654 3210
0101 1111, which= 95

From the CTSoft screenshot below we see that terminal B4 is active and the Relay
at terminal TS5 & T6 is on ( since #8.27 is set for #10.01= Drive Healthy ), which
results in 665, (or 1000010, =64+2) at #8.20.

ﬁ CTSoft - My Project - [My Drive - Menu & - Digital I;0 {Online)}]

BEPGsSIBPELOLISY APREIN S ONCE § ) )"

File Edit Drive Monitoring Wiew ‘Window Help

Enplorer B % | Parameter | Description | Drefaulk | Memar | Uniks |

05,00 Parameter O 0 0
. 03,01 Terminal B3 digital input/oukput state CFF OFF
i My Drive 7| | os.02 Terminal B4 digital input state OFF On
— | 0803 Terminal BS digital input state COFF OFF
e E Drive Properties ~| | 0304 Terminal BE digital input state COFF OFF
) 08.05 Tetrninal B7 digital input state OFF OFF
B E]' P?rameters 0a.07 Status relay skate (berminals TS & TE) OFF on
""" [_J. Menu 0 : Basic setup 0811 Terminal B3 digital input /output invert OFF OFF
...... ['J Menu 1 : Speed ref. Selection, limits 0g.12 Terminal B4 digital input invert OFF OFF
- 08.13 Terminal B5 digital input invert OFF OFF
""" [} Menuz : Ramps 08.14 Terminal B6 digital input invert OFF OFF
...... ['J’ Menu 3 : Speed sensing thresholds | | 05.15 Terminal B7 digital input invert on on
______ [-} Mianu 4 ¢ Current Contral 05.17 Status relay invert OFF OFF
— : 03.20 Digital I/ read word o [:153

------ [__], IMenu 5 ¢ Motor Conkrol 03.21 Terminal B3 digital input destination/out... 10.03 10.03  menu.param

______ = e 05.22 Terminal B4 digital input destination 6,29 6.29  menu.param

['_J' Menu & : Drivs sequencer and clock 05,23 Terminal BS digital input destination 6.3 6.34  menu.param

""" U Menu 7 ; Analog IO 05,24 Terminal B6 digital input destination 6,31 6.31  menu.param

N =nu & ¢ Digital 10 05,25 Terminal B7 digital input destination 1.41 1.41  menu.param

= - 05,27 Status relay source 10,01 10.01 MENU. param
------ r | Menu 9 : Programmable logic, mokor = 21 Y..m;nﬂ 02 rnda calark Ak P

It should be noted that in this example we could have cheated..... if the relay on

T5/T6 were not being used for anything, we could simply set #8.27 = 12.01 and the
I/O Status word would then reflect the state of #12.01 within bit 6 of the original
#8.20 word. But then we wouldn’t need a SyPT Lite program to accomplish this -
this would have certainly simplified this Application Note example.
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Our SyPT Lite Program to Append our new bit

Fizet Commander 5K Input Status Wword- and mowe to a temporany Statusrord at #1211

Mowve
———en ENDO (T
#05.20 #1211
gs 4N L6

*Append another input bit from Comparater#12.01 by OR-ing with ariginal Status place result in #12.02 ™)

#12 .01 =U
1 1 1 o 1
I EN ENDO {_} i
#1a11 #1302
gE — 1 Qe
128
12
FIfbitbecomes 0, remawe this bit by masking off ™)
#12.01 and
1 I-. 1 7 1
I 11 EN ENO {_} i
#1a11 #1302
Bg — ! S
a5
12

Since our drive frequency is below our 25% or 15Hz threshold, #12.01 is a 0 which
executes the AND rung directly above which preserves the original status word

information.

Input source

Threshold detector 1

Threshold level
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12.04: 25.0

NP

Hysteresis ‘

12.05:1.0

Qutput indicaty

[05.01F14.0
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Threshold detector 1

Input source Threshold level

|rvert
‘ [05.01=16.0 ‘ 12.04- 25.0
oo0 :

Cutput indicatar

aNbe

Hysteresis ‘
| 12.05:1.0 |

However, when our drive frequency is above our 25% or the 15Hz threshold,

#12.01 becomes a 1 which executes the OR rung below which appends 128 to the
original status word information-

N

et Commandear S Inpot StatusWord- and mowe to 3 temporany Status Ward at #1211 ™)

Move
——1en END i |
#02.20 #1211
ge —{!M Hles

™ Append another input bit from Comparator #12.01 by OR-ing with original Status place result in #15.02 ™)

#1201 oY
I | | 7y I
I 1| EN END L 1
#12.11 #1202
g5 -1 U0
128
1z
™ If bit becomes O, remaowe this bit by masking off ™)
#1201 and
I |- | 7y I
I |~ EM ENO (3 |
#12.11 #1202
g5 -1 U0
os
1z

In this manner, a Fieldbus host can read and decode the new I/O Status Word

CTSLO013.doc

placed and #18.02 in our example program above, and pick up our new added bit
in the bit 7 position.

To obtain this code fragment above for Commander SK example click > CTSL013a.dpl
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http://www.emersonct.com/download_usa/SyPTLite/Bit%20Append%20SK.dpl

For Unidrive SP, Affinity or GP20

The same procedures would be used but the OR and AND words would obviously
be different because #8.20 layout is quite different.

of

=

Digital /'O
T24 input /output 1
T25 input / output 2
T26 input / output 3
T27 input 4
T28 input 5
T29 input 6
Relay
T22 24V output
Secure disable

(L] = R ) B

== M| I 1

If we added another bit it would become bit 9 which would be 2° or 512,, for the
OR word and 511,, for the AND mask.

* et UnisP, Affinity or GP20 Input Status Waord- new Statos Word is #1802 ™)

Move
——1en ENO {3} |

w020 #18.11

" Append another input bit from #12.01 and OF to a temporany register #12.11 %)

#12.01 g
| [ 1 Y I
I 1| EN END ) |
#15.14 #18.02
_n ol
512
iz

™ Remowe input bit by masking off ™)

#1201 and
I -1 /‘\ |
[ N EN ENO 'S ]
ERE #1502
i al
511
_iz

In this manner, a Fieldbus host can read and decode the new I/O Status Word
placed and #18.02 in our example program above, and pick up our new added bit
in the bit 9 position.

To obtain this code fragment above for Commander SK example click » CTSL013b.dpl

CTSLO013.doc  v1.0 7 2/7/2011


http://www.emersonct.com/download_usa/SyPTLite/Bit%20Append%20SP.dpl

Sometimes you just need 1 more input to make the application complete and you
would like that input to be part of the 1/0 Status word.

see CTAN275

Another application note that is on the topic:

Decoding the I/O Status Word = CTLS004

Binary to Decimal and Decimal to Binary Logical Operations

| find that the Scientific Calculator included with Window Accessories is quite
helpful with Binary - Decimal and Decimal - Binary conversions. In addition, this
calculator allows you to perform Boolean operations such as AND, OR, XOR etc.

E calculator o ]

Edit  iew Help

| \' 55,

" Hex * Dec © Oct & Bin &+ Degees " Fadians " Grads

[ I [~ Hyp I I Backspace CE I/—C\J
sta | FE| I ] MC 71 e8| a| /| Mod| and
Ay drnz Exp (3] kA 4 ) [ ( Or Far
Sum 3N w7y | 5 1 2 3 - Lsh | Mot | 4
2 cos | %73 nl B+ 0 + : + = Int
Dat ban | =72 | 1/ pi &, 2] C 1] E F

CTSL013.doc  v1.0 8 2/7/2011


http://www.emersonct.com/download_usa/appNotes/ctan275.pdf
http://www.emersonct.com/download_usa/appNotes/ctan275.pdf
http://www.emersonct.com/download_usa/SyPTLite/CTSL004.pdf
http://www.emersonct.com/download_usa/SyPTLite/CTSL004.pdf

The screenshots in this App Note are taken from CTSoft
which is free from our website.

CTSoft is a complimentary software tool free for your use
with Control Techniques Drives.

To obtain your Free Copy click below

CTSoft and CT Comms Cable

CIENCE EFE
([EAT]E o

—eeeeeee. Your Automation Partner E

SCIGATE AUTOMATION (S) PTE LTD

No.1 Bukit Batok Street 22 #01-01 Singapore 659592

Tel: (65) 6561 0488 Fax: (65) 6562 0588
Email: sales@scigate.com.sg Web: www.scigate.com.sg

Business Hours: Monday - Friday 8.30am - 6.15pm

Questions ?? Ask the Author:

Author: Ray McGranor e-mail : ray.mcgranor@emerson.com
(716)-774-1193 x121
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