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This Application Note is pertinent to the
Unidrive SP, Commander GP20, SK and Affinity Families

Accessing all Inputs of an SM-1/032 Module

The SM-1/032 is an expansion module that can provide up to 32 additional digital inputs or outputs.
The module uses a 37pin D cable and DIN rail mounted breakout board that provides terminal strip
connections to external devices.

SM-1/0 32 digital outputs
Each group of 4 cutputs
can supply a total of
16maA, so each output
iz able to supply at least
dma. A digital output
can supply up to a
maxirnum of 16maA as
long as the total output
current for the group
does not excesd 16mA,
(for example, one digital
/0 set as an output and
the other three digital
140 in the group set to
inputs).
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The first 8 pins of are directly
usable as one would with any
other module 1/O

However, to gain full access

SM-1/0 32

This module provides expanded digital /0.
* 32 Digital Inputs/Outputs
* Includes Breakout Board and Cable
* Access to all O requires the use of
SyFTLite or SyPTPro software
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This application note will provide more insight into how to gain control of these additional
inputs using SyPT Lite. There is an example program which will also serve as a test program
for the module and interconnecting wiring.

Implementation

As a first step | decided to use SyPT Lite to create a test program for all 32 inputs of the 1/032
module. When doing so one must setup the Data Direction register which is parameter xx.43.

Commander SK

In a Commander SK the module menu is menu 15 so the Data Direction register is #15.43. By
setting it to a 0 all terminals are configured as Inputs. With Commander SK these inputs can be
accessed at the a fixed position- parameter #20.21. This is a 32 bit register which is capable of
holding the status of all of the 32 input bits.
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Bit #20.21.00
Bit #20.21.01
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Terminal 2
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~ Digital | uﬁﬂutput 17
Digital Irp utput 18
Digital Input/Output 19

_ Digital Input/Qutput 20 To check the inputs | just connected a

_EPEI : uﬂﬂutpﬂ ﬂ wire to Term 33 ( +24vdc ) and then to

Dlgtﬂl Im ﬁut 73 each input terminal 1-32 and listen for
Dlgl‘ﬂl |mllﬂ'ﬂll'tpllt 24 the drive relay to click.
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Input Test Program when used with the Commander SK

This program is intended for Commander SK with an SM 1/032 module. It configures the module so that one
can test all 32 inputs by connecting a wire to Term 33 ( +24vdc ) and touching to each pin 1-32
If the input is functional you should hear the drive relay click for audible verification.

The program also serves as an example of how to set up the Data Direction Register and mask. In this
example, | used a mask of 3 (binary 11 ) which sets Term 1 and 2 as outputs. Then | set Pr 61 so that you
could go there and enter 0,1, 2 or 3 to activate Term 1 or 2 or both based on this number. To verify you could
hear the relay or measure the terminals 1 & 2 for +24v.

7 Setting parameter#15.43 DORP to #20.22 | This parameter will be the direction register mask and will set all the W0 lines as inputs exceptwith 3 3, Term 1 & 2 will be outputs ™)

FirstScan Move Move
———&n o EN ENO EN ENO '
20220 #1543 3 #2022
I QL rzozzo0] —N Dz
T Set up the Write Register reference pointer to #1811 - valid values would be 0-2 ™)
FirstScan Move
——1en o EM END ' ]
12110 #15.42
—{IH Qg0
F Setup Pl so that you can change waluesto provide output control of Term1 and 2 ™)
FirstScan Move
——1en o EM ENO ' ]
12110 #11.01
—{M Ol 1g110)
F Double-clich to enter a rung comment ™)
FirstScan Move
———&n o EH ENO ' |
1 #1033
IN ol 5
delay
EN END
3
_|time
Move
EMN END
a #1033
IN o

The code above is what would be executed on a power up first scan of the ladder. Normally this would be
placed under one FirstScan rung ( like the 4" rung above ) but | broke them out so each step could be
commented.

On the 1™ rung the Data Direction register is set so that all I/O points are set up as Inputs except Terminals 1 &
2. This is done by setting the DDR as a 3 or binary 11.

The 2™ rung sets #18.11 as the Write Data Register and the 3" rung sets Pré1 to #18.11 so that one could go to
Pr61 and cause outputs on Terminals 1 & 2 by setting Pr61 =0,1,2 or 3. This can be verified by measuring
these terminals with a voltmeter and/or listening for the drives relay click.

The 4™ rung merely causes a Drive Reset so that all the previous items are setup.
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" S0m%Sec of contact debounce { optional ) - OR gate iz trigger toggle drive Relay as audible indicator ™)

TOH
(T 1
I—EN END { |
#1834 #0317
1 —{Input Qg

50
DT

¥ Big OFR gate Bit w00 = Terminal 1 w31 = Terminal 32 #20.21 is Input Read Registar ®)

#20.24.00 #1831
I__I | ' 1
I 1
#20.21.01
1 |
[ |
#20.21.02

How does this work ?

i One can see that there is a 32 input OR gate which if any input is seen it
L turns on #18.31.

4021 27 The TON rung is optional. It takes #18.31 and creates a 50mSec

11 debounce of any input before setting #8.17. This eliminated some chatter
11 caused by activating the inputs with a bare piece of wire touched to the
#ED 21 28 termlnal InpUtS Brake controller enable
Status relay source
#20.21.29 I__“.E""""“‘E
| | [Gon}
11 U T,
#20.21.30 : L H
| | Felay Jopf LCH |
11 Ym0
#20.21.31
| | #8.17 is the inversion bit for the drives relay on T5 and T6. This will

provide and audible indication ( or visible if one connected a light ) when
any input terminal is connected to +24v (terminal 33 ).

To obtain a copy of this example program click here > CTSLO0Ol1la.dpl
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http://www.emersonct.com/download_usa/SyPTLite/CTSL011a.dpl

Unidrive SP, Commander GP20, Affinity

In these drives the 1/0O module can be placed in any un-used slot, the Data Direction register is
#xx.43. The Input data word is not fixed and can be directed to a register of ones choosing by setting
the Data Register pointer #xx.47. In this example | chose, #20.21 to hold the Input data.

(™ Initializing parametar #1543 to 0. Thiz parameterwill be assigned as the direction register and will et all the Y0 lines as input. This program assumes I022 module in Slot 1)

|7

u]

_{IN

EH EHO

#1542

F Making #20.21 as the read register by storing a value of 20210 10000 in #:. 47, Any data seen by the module through the WO lines can be read in #2021 %)

- OR gate istrigger toggle drive Relay az audible indicator ™)

Move
|7EN ENO
20210 #15.47
_|IM -
FA0mSes of contact debounce [ optional )
TON
|7EN ENO
#1331 #0217
_|Input QP
a0
oT

(" Big OR gate Bit scyy00 = Terminal 1 oy 31 = Terminal 32  Equivalent Decimal value of Input Ward can be read at#20.21 up ta Terminal 24 %)

#20.21.00

#1831
iy ]

#20.21.01

_||_

#20.21.25
] 1

\

#20.21.26
] 1

#20.21.27

#20.21.28

#20.21.29
] 1

#20.21.30
] 1

#20.21.31

How does this work ?

One can see that there is a 32 input OR gate which if any input is
seen it turns on #18.31.

On the 2nd rung the Data Direction register is set so that all I/O
points are set up as Inputs. ( This could have be done once vs left in
the ladder scan by putting this on a FirstScan rung )

The 3rd rung is optional. It takes #18.31 and creates a 50mSec
debounce of any input before setting #8.17. This eliminates some
chatter caused by activating the inputs with a bare piece of wire to the
terminal inputs.

Relay State

08.07:
OFF

Irevert

0817 OFF

Relai Outiut

Diggital 1421 - 3
[Menu a0

R

#8.17 is the inversion bit for the drives relay on T5 and T6. This will
provide and audible indication ( or visible if one connected a light )
when any input terminal is connected to +24v ( terminal 33).

To obtain a copy of this example program click here > CTSLO011b.dpl
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http://www.emersonct.com/download_usa/SyPTLite/CTSL011b.dpl

Using these programs

One would merely open this program using SyPT Lite and select the proper Drive Target
type after clicking on the rightmost Toolbar icon.

%= SYPTLite - [DutstandingInwoice.dpl]

File Edit Drive Insert Options Help

F OSE| 4B RW| oo &% u i GF | O | DI T | kb » |8 B {1 QQE

This would be: Unidrive SP/Affinity On Board or Commander GP20 or Commander SK

x

Title: |Dutstanding Invoice ok,

Yerzion: [0 Cancel |

Author:
£ IHa_I,IM claranor Help |

Compary: IEDntru:uI Techniques IS4

Target:  |Uridiive SP / Affinity Onboard 7 |

Commander GF20
Commander Sk

Digita= ST

S Applications Lite
Sk Applications Lite W2

T

Unidrive SP / Affinity Onbaard

Dezcription |

Then you would merely click on the Lightening Bolt to compile and download into the drive.

%= SYPTLite - [DutstandingInvoice.dpl]

File Edit Crive Insert ©Options Help

SIDER L RREM 0S¥ HEE o g e R QR =[]
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An Input and Output Example

Typically applications tend to need more inputs than outputs. The SM-1/0O32 is ideal for this situation

as there are 32 1/0. However, there are output drive limitations that must be obeyed. The User

Guide cites a recommended relay for use with the SM-I/O 32 module as a Tyco/Electronics/Schrack

relay with manufacturer’s part number ST3P2LC4. This relay requires 8mA to operate.

A data sheet for the recommended relay can be found at the link below:
http://relays.tycoelectronics.com/schrack/pdf/Package SNR.pdf

The digital outputs on the SM-1/O 32 are arranged in eight groups of four outputs.

Group Digital Output
1to 4
5to 8
9to 12
1310 16
17 to 20

2110 24

2510 28

29 to 32

|~ (e S —=

Each group of 4 outputs can supply a total of 16mA, so each output is able to supply at least 4mA.
A digital output can supply up to a maximum of 16mA as long as the total output current for the
group does not exceed 16mA, (for example, one digital I/O set as an output and the other three
digital I/O in the group set to inputs or unused).

The total output current that can be drawn from the digital outputs on the SM-I/O 32 module
(excluding the 24V user output) is 128mA. The maximum output current that can be drawn from
the 24V user output is 100mA. The total output current that can be drawn from the SM-1/O 32 is
228mA (128mA from the digital outputs and 100mA from the 24V user output).

Therefore, the SMI/O 32 option module can drive a maximum of 16 of these relays at a time; i.e. two

relays per group of four digital outputs, drawing a total current of 128mA. Although a relay can be
connected to each digital output in a group of four digital outputs, only two of these relays should be
energized at the same time. If more than two relays in a group are active at the same time then the
drive will trip on SLX.Er with error code 1 in Pr x.51.
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/O Example:

If one has a Unidrive SP and needs say 4 additional outputs and perhaps 6 inputs what would
be a setup strategy ?

| decided lay out my I/O as shown below:

PL1
— Digital Input/O 1 Input 1 Bit #18.12.00 = Terminal 1
Digital l-puhfnuq:ulz Input 2 Bit #18.12.01 = Terminal 2
Dgrtall-p 3 Input 3 Bit #18.12.02 = Terminal 3
= Dgrtall'p tpun Input4 Bit #18.12.03 = Terminal 4
D!grtall-p 5 Input5 Bit #18.12.04 = Terminal 5
gyglm g Input 6 Bit #18.12.05 = Terminal 6
-
_ Digital hpuunuuma
mP “ﬂ inputi Outputt 2 Output1 Bit #18.13.08 = Terminal 9
Digtal Im uﬂnﬁﬂtﬂ Output 2 Bit #18.13.09 = Terminal 10
_ Digital Input/Qutput 12
EEEI ﬁ%ﬁﬂﬂi Output3 Bit #18.13.12 = Termina: 13
Output4 Bit #18.13.13 = Terminal 14
Digital |rpunfnutput 15
t16
= Digital Input/Output 17
Digital Input/Output 18
Digital Input/Output 19 The rationale was that since my total I/O count was less that 16
=D‘!!!t‘-r1| Input/Cutput 20 (even if | allow for a little “after the fact” expansion ) | decided to
Digital Input/Output 21 keep the data in a 16 bit register such as in Menu 18 or 19 vs
ggtt:l :muﬂﬂﬁﬂ} gg Menu 20 which are 32 bit registers.
—EEEI =$ ﬁﬂ: %g Notice that | spread the outputs that will be driving the
Digital Input/Output 26 recommended relay to span over 2 groups of 4 to keep the total
Digital Input/Output 27 group drive down to 16mA ( 8mA per Relay )
_ Digital |npunfnutput 28
~ Digital Input/Qutput 29
Digital Inp unfnutputau
Digital Irp utput 31
__ Digital Input/Output 32

So now we need to setup the Data Direction Register which is #xx.43 for the Undrive SP
(where xx is the slot number where the SM-1/032 module is placed —either #15.43, #16.43 or #17.43)

Remember, 0 = Input 1 = Output

Term# 16 15 14 13|12 11109|8 76 5|43 21
Bit 15 14 13 1211 109 8|7 6541|3210
X X 1 1|X X11|XX000000 X =don't care - sowe’'ll setas 0
00 1 10 011|000000O00O0
3 3 0 0, = 130564

So the Data Direction Register mask becomes 13056 in decimal
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To convert the hexadecimal value of 3300 you can use the Scientific Calculator built into
Window™. Select Hex, enter the base 16 number, then click on Dec ( decimal ) to convert.

E Calculator o ]
Edit Yiew Help
3300
@ Hex  Dec ¢ Oct  Bin @ Qword © Dword € Word Byle
B B calculator S [a] .1
Edit Yiew Help
Sta \,\ 13.056.
A i E‘F Dec ¢ Oct & Bin * Degees " Fadians £ Grads
sum | v I~ Hyp Backspace CE | C
. Sta F-E [ | kC K a 9 4 tod | And
Dat | awve| dms| Exo| m | MR s | 5| s | | o | xa
Sum zih %y log M5 1 2 3 Lzsh | Mat
3 cos | 8273 il b+ 1] + . + = [k
Dat ban | =72 | 1/ pi & 2] C ] E F
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So if the SM-1/032 was placed in Slot 2 the DDRP ( Data Direction Register Pointer )
would be #16.43.

| picked a 16bit register that will reference the DDRP to be #18.11
Similarly, the Read Register Pointer is #16.47 which | picked #18.12 and
the Write Register Pointer is #16.48 which | picked #18.13
So we would set #16.43 =18.11
#16.47 =18.12
And #16.48 = 18.13
Then we would place the mask of 13056 into #18.11

We should be able to read our inputs at #18.12 and control our relay outputs using #18.13

Resultant Program

" Mlanitar input terminals 1-6 ™)

Term #1821
I | | () |
Alias Assignments
Termz
| |
Relayl #$£18.13.08 Termit6.12.01
Belay? $18.13.09 o
Relay3 $£18.13.12 Terme
) 11
Terml £18.12.00
Eelave $£18.13.13 Tarma
. 11
Term2 $18.12.01
Term3  $18.12.02 Tf"“f
Termd  £18.12.03
TermsS :'FL 6.12.04 " Uzing Input 1 to turn on Relay 1 Qutput ™)
Termé  £18.12.05
Term Felay
1 [ | T 1
I 11 Ry 1

7 Using Input 2 to turn on Relay 2 Output ™)

Termz Relayz
| i
I 11 e 1

7 Using Input 3 to turn on Relay 2 Output ™)

Termd Relay3
1 1 1 P
I 11 et 1

7 Using Input 4 to turn on Relay 4 Output ™)

TermS Relayd
i

] |
I 11 oy
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™ Using drive relay as audible indication v 50 mSec debounce ™)

|—EN EHO
#18.31
_|Input v]
&0
ot

#0317

()

" Setup VO Madule painter reference registers & setup the Data Dir Reg mask ™)

|—EN Q

@]

EM EMO
18110 #1643
_JIM o
EM EMO
18420 #AG.A7
_JIM o
EN ENO
18130 #16.48
_{IN o
EN ENO
13056 LAERE
—|IN -

To obtain a copy of this example program click here> CTSLOl11c.dpl
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http://www.emersonct.com/download_usa/SyPTLite/CTSL011c.dpl
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Notes

Drive Software Version

The SM-1/O 32 can only be used with the following drive software versions or later:

Unidrive SP: vV01.14.00
Digitax ST: V01.01.00
Commander GP20: V01.04.00
Affinity: V01.01.00
Commander SK: Any

If the SM-I/O 32 module is fitted to a drive with a software version earlier than stated above, it will
show all the parameters in the Solutions Module menu including the unused ones. The unused
parameters are masked in the software versions listed above and higher. On any version of
Commander SK, the unused parameters are not masked.

Use with SM-EZmotion Module

If you use one SM-1/0O 32 module with an SM-EZ Motion module, it will internally use #20.38, #20.39 & #20.40
registers. If you use these registers for any other purpose, there will be erroneous values in those registers.

If you happen to use a second SM-10O 32 module with an SM-EZ Motion, the EZ Motion will use up the #20.35,
#20.36 & #20.37 registers. These registers should not be used for any other purposes.

To obtain the Free software SyPT Lite program that can be utilized by our Unidrive SP, Commander
SK, Commander GP20 and Affinity drives click here>  SyPT Lite
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