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1. Allen-Bradley M8000 LBus Cradle

1.1 Introduction

AVG introduces a revolutionary new concept in
intelligent PLC plug-in cards. In the world of
proprietary PLC racks, the BusModules provide
the only “universal” solution. Currently PLC
plug-in cards are unique to a PLC and cannot be

used with any other PLC. BusModules are chang-

ing this scenario.

With BusModules, AVG Automation introduces a
series of universal function modules for major
PLCs. These modules are universal in the respect
that the same module can be used in any of the
supported PLC racks. This offers a common user
interface (for a function) across different PLCs. In
addition, the BusModules provide flexibility to
users by allowing them to customize their plug-in
cards by mixing and matching the function module
with output modules.

The M8000 LBusModule Cradle is a function
module interface and is compatible with Allen-

Green
(Communicating
with PLC)

LED

Red {Ready} LED

Bradley PLCs. It occupies 2 slots in the rack and
is addressed as any 1/Q module. The PLC Proces-
sor communicates to the module by sending sets of
commands through the output registers assigned to
the module’s slot. The module replies to the
processor through the input registers.

1.2 Specifications

+5 VDC @ 200 MA

Rack Power:
| Op.eratingr L _
Temperature:  -10t0 130°F (=23 10 55° C)

1.3 Indicator LEDs

Red LED, lighted
when power is ok
and 1/Os are enabled.

Ready: .

Greenr LED, lighted when
the PLC is communicating
with the cradle.

Communications:

Output Module

Function
Module

A-B M8000 LBus Cradle
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| 2. Programming

2.1 Commands for Programming

the M8000 LBusModule

The PLC communicates with the Function Mod-
ule by reading and writing to the DP RAM. The
reading and writing is performed by using com-
mands to the cradle. The M8000 LBusModule
Cradle interprets the commands and provides
responses to the PLC. The function module
continually updates appropriate areas of the DP
RAM. Since it can accept any function module,
the cradle commands have to be function module
independent. The cradle commands, therefore,
only allow read/write of memory locations in DP
RAM directly. These commands along with the
published memory map of each function module
gives PLC programmer complete access 1o a
“function module. :

For M8000 BusModule Cradle commands, we
need to define the following commands to allow
read and write to the DP RAM:

Terminate/Start command sequence

Start Write and Set address

Start Read and Set Read Count from 0 to 7

Read/Write word data (12 bits)

Read/Write byte (8 bits)

Write Fine Tune Control Word

Since all remote 1/0 is asynchronous there must be
a way to synchronize the exchange of data be-
tween the PLC and M8000 BusModule Cradie
while keeping the method as simple and quick as
possible.

~ For this reason the 16 bit output register is defined
. as follows:

bit 15 Sequence flag to be toggled every
other command.

bit 12-14 Command Control Bits

bit 0-11 Data

The 16 bit input register is defined as follows:

bit 15 Sequence flag to be set to sequence
flag of outputs
“bit 12-14 Data sequence number
© bit0-11 Data

The following will be the function based on the
command control bits:

0 Terminate/Start Command Sequence

1 Start Write and Set Address

2 Start Read and Set Read Count from 0 to 7

3 Reservedr
4 Reserved

5 Read/Write Word Data (12 bits)

When reading (requires a command 2 first):
— The address is in bits 0~11 of the first
received command 5 after a command 2.
— The address is incremented by 2 and the
sequence number is incremented by 1 after
each read until count is reached then reset
to original address and sequence number of

" zero (no need to change address in the
output).

When writing (requires a command I first):
—The address is set in command 1.
—The data is in bits 0—11.
—The address is incremented by 2 after
each write.
— No data will be written until 8th word
or command is terminated by output word
of zero.

-

6 Read/Write Byte (8 bits)
When reading (requires a command 2 first):

2
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2. Programming
—Data will be returned MSB, LSB
—The address is incremented by 1 and the

- sequence number incremented by 1 after

each read until count is reached then reset
to original address and sequence number of
Zero.

When writing (requires a command 1 first):
—The address set in command 1.
—The data is in bits 0-7.
— The address is incremented by 1 for
each command 2.
— Data is to be sent MSB, LSB. .
— No data will be written until 16th byte
or command is terminated by output word
of zero.

7 Write Fine Tune Control Word (requlres a
command 1 first)
Fine Tune Location is set by address in
command 1. Command 7 can be repeated
without a command 1 as long as bit 15 is
toggled. Clear all bits before setting any new
bzts

All command sequences must start with command
1 or 2. Command 5, 6, and 7 will not be accepted
without first receiving a command I or 2. An
output value of 0 will terminate all commands.
Since it is possible to leave without a command
completed or terminated, it is recommended that
all sequences start with a zero. It is also recom-
mended that a sequence other than a continuous
read also end with a zero, because for some com-
mands this also completes execution of a com-
mand sequence.

A read count of zero will start a continuous read.
Note that a 12 bit conitnuous read may not be
valid in a remote rack because data may be
sampled between slots in the rack.

A few examples (for the M8251 PLS function

module) may help clarify:

Example 1
To set channel 1, dwell 1, on and off set points to

20 to 30.
Address is 146 hex, on point is 14 hex and the off
point is 1E hex.

The words of outputs will be (notice bit 15 1s
toggled every other word):

0000, 9146, 5014, DO1E, 06000
The words of inputs will be (notice bit 15 is equal
to bit 15 of the output):

0000, 8000, G000, 8000, 0000

H dwell 2 1s also to be set from 28 hex to 32 hex,

the outputs could have been:
0000, 9146, 5014, DO1E, 5028, D032, 0000

Example 2

Monitor position.

Address of position is 82 hex, since position will
be less than 12 bits (4095) we can use a 12 bit

read.
For this example we’ll say the position was at 32
(20 hex) the first scan and 34 (22 hex) the next -

scan.

The words of outputs will be (notice bit 15 is
toggled every other word):

0000, A000, 5082, leave the output unchanged
The words of inputs will be (notice bit 15 is equal
to bit 15 of the output):

0000, 8000, 0020, 0022, ...

Example 3
Read the two dwells set 1n example 1.

The words of outputs will be (notice bit 15 is

toggled every other word):
0000, A003, 5146, D000, 5000, D00O, 0000
The words of inputs will be (notice bit 15 is equal

MAN-MEONN-CRDIL.
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0000, 8000, 0014, 901E, 2028, B032, 0000

Example 4

Fine tune channel 1, dwell 1, on point by '
incrementing it by one, twice.

The fine tune location is 146 hex, the control word
is 1.

The words of outputs will be (notiee bit 15 is
toggled every other word):
- 0000, 9146, 7001, F001,0000
The words of inputs will be (notice bit 15 is equal
to bit 15 of the output):
0000, 8000, 00600, 8000,0000

If example 3 was repeated the inputs would be:
0000, 8000, 0016, 901E, 2028, B032, 0000

Example 5

Use the byte read to get the dwells as in example

3. This would be how values greater than 4095
“must be read, but it can be used on values less

than 4096. Note that the dwell shows the fine

tune results.

The words of outputs will be (notice bit 15 is
toggled every other word):
0000, A007, 6146, E000, 6000, E000, 6000,
E000, 6000, E000, 0000
The words of inputs will be (notice bit 15 is equal
to bit 15 of the output):
0000, 8000, 0000, 9016, 2000, BO1E, 4000, D028,
6000, F032, 0000

Notice that it takes twice as many transfers and the
word is split info two transfers. Byte writes work

the same way.

PLC Logic ,
The following is a sample PLC logic that uses
integer file 10 to control I/O transfers. To get the

" word values a 2 slot rack addressing was used. 1

slot and 1/2 slot address results in the first word
being the LSB and the next word the MSB. Note
that the PLC must be in Run Mode to transfer data.
Also note that the M80OOCRDL will alternate
between writes and reads so immediate I/0 must

be done in pairs.

* N10:0/0 is used as a Master Enable and is
sét when then number of words sent is less
than the number to send. See Rung 2:0

* N10:0/1 is an transfer enable and is set
when no werds have been transfered or
when bit 15 of the inputs is the same as bit
15 of the outputs. It will be cleared after

the transfer.

* N10:2 will hold the number of transfers
sent. -

* N10:3 holds the file number that the data
is to be transfered from.

* N10:4 holds the element number to
transfer. This will be incremented after
every transfer.

* N10:5 holds the number of elements to
transfer.

MAN-MB000-CRDL
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Rung 2:2
| N10:0 L T +
do=] [mmmmm - +MOVE -+
| 1 |Source N[N10:3] [N10:4]1][ |
| f [
| |pestination 0©:002 |
l I [ 1
| e e e + |
N10:0/% )

-] [- 2:2 2:3 2:4 2:5

-{L}- 2:1

-{U}- 2:5
NIN10:37 {N10:4]

-MOV-  2:2 -
0:002 - -

-MOV- 2:2
Rung 2:3
|N10:0 NE.N 2} R + |
+--] [mmmimmm e +ADD +-+
| 1 , ISource A ' 1| |

| ' | |

E |source B w10:2| |
I I 3| |
| |Destination Nio:2| |
[ | l _ 31 |
| e .
N1i0:0/1

-] [~ 2:2 2:3 2:4 2:5

-{Ly- 2:1 ’

-{U)~ 2:5
N1Q:2

~ADD- 2:3 2:3

-EQU- 2:1

-LES~- 2:0
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Rung 2:4
| N10:0 SN 0 T + |
e B T e e T +ADD +-+
| 1 |Source A . 1] |
! I [
| |Source B N10:4]| |
| N [ |
| |Destination N10:4]| |
| | | |
i o mmmmm o mmmm e +
N16:0/1

-1 [ 2:2 2:3 2:4 2:5

~{L)- 2:1 ’

-{Uy- 2:5
N10:4

-BADD- 2:4 2:4

-MOV- 2:2%
Rung 2:5
| N10:0 N10:0 |
=] [mmmm e e e e (U) « -+
| 1 o1
N10:0/1

=} [- 2:2 2:3 Z:4 2:5

-{L)- 2:1

-{U)- 2:5
Rung 2:6
| [
o mm [END OF FILE]--------m—mmmmmm————me £

NO MORE FILES

|

I:002/17

For an example of how to program an
M8000 LBus Interface Module, see Ap-
pendix A
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2.2 Error Codes |

The M8000 cradle does not send a response. The
programmer must read the Error location in the
function module. The PL.C programmer can use
this information to ensure that he has received the
right data. If there is any error in this transaction
an, error code is returned in the upper byte of the
first word. (Multiplication by 256 effectively puts
error code in upper byte of the word.) See the follow-
ing table for a list of emror codes.

Error
Code Description
00 No error
01 Attempt to fine-tune nonexisting dwell
02 New dwell is out of range
03 Programming a parameter during
motion (RPM > 0) ) :
04 Value out of range
05 Function module is busy
06 Program enable input is not active
07 Atternpt to fine-tune on bad address
08 Access to fine-tune control word is not
available ’
09 Attempt fo program higher than first

dwell when in time-off mode.

2.3 Fine-Tune (increment or
decrement by one) Cradle
Command Packet

Fine tuning in this context means the following:
« Increment a value in a location in DP

RAM, or

»  Decrement a value in a location in DP
RAM

+ Increment a pair of values (for retarding a
dwell) '

» Decrement a pair of value in two consecu-
tive locations (for advancing a dwell)

Address of Location to be find tuned: User puts

here the address of location in Dual Port Memory
map that needs to be fine tuned (set point On or
OFF address). For pair of locations (e.g., a dwell)
this would be the address of first location. Set with
Command 1

Fine Tune Control Word: Bits in Control word
indicates the fine tuning action — increment,

- decrement, etc. The function module scans the

bits in the control works from right to left (from
least significant to most significant bit) and acts on
the first set bit it finds. Other bits, if set, will '
simply be ignored. Set with command 7.

The Increment/ Decrement functions are assigned
to bits in lower byte of Control Words and are as

follows.

Increment On Value Once (Bit b0): When set,
increment value in addressed location by 1. Func-
tion module will clear the bit after one increment.
The PLC does not have to clear this bit explicitly
to stop increment operation; but the PLC must
toggle the bit to continuously increase the value.

Decrement On Value Once (Bit bl): When set,
decrement value in addressed location by 1.
Function module will clear the bit after one decre-
ment. The PLC does not have to clear this bit
explicitly to stop decrement operation; but the
PLC must toggle the bit to continuously decrease
the value.

Increment On/Off Values Once (Bit b2): When
set, increment pair of values by 1 (address of first
location in command.) Function module will clear
the bit after one increment. The PLC does not
have to clear this bit explicitly to stop increment
operation; but the PLC must toggle the bit to
continuously increase the values.

8
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Decrement On/Off Value Once (Bit b3): When
set, decrement pair of values by 1 (address of first

location in command). Function module will clear

the bit after one decrement. The PLC does not
have to clear this bit explicitly to stop decrement
operation; but the PLC must toggle the bit to
continuously decrease the values.

Increment On Value Continuously (Bit b4):
When set, increment value in addressed location
continuously, as long as the bit is set. Function
module does not clear this bit. The module will
continue to increment the value as long as the bit is
set. PLC must explicitly clear this bit to stop
incrementing operation.

Decrement On Value Continuously (Bit b5):
When set, decrement value in addressed location
continuously, as long as the bit is set. Function
module does not clear this bit. The module will
continue to decrement the value as long as the bit
is set. PLC must explicitly clear this bit to stop
decrementing operation.

Increment On/Off Value Continuously (Bit b6):
When set, increment pair of values continuously
(address of first location in command) as long as
the Bit is set. Function module does not clear this
bit. The module will keep on incrementing the
values as long as the bit ts set. PL.C must explicitly
clear this bit to stop incrementing operation.

Decrement On/Off Value Continuously (Bit b7):
When set, decrement pair of values by 1 (address
of first location in command), as long as the bit is
set. Function module does not clear this bit. The .
module will keep on decrementing the values as
long as the bit is set. PL.C must explicitly clear
this bit to stop decrementing operation.

Increment Off Value Once (Bit b8): When set,
increment value in addressed location by 1. Func-
tion module will clear the bit after one increment.
The PLC does not have to clear this bit explicitly
to stop increment operation; but the PL.C must
toggle the bit to continuously increase the value.

Decrement Off Valué Once (Bit b9): When set,
decrement value in addressed Jocation by 1.
Function module will clear the bit after one decre-
ment. The PLC does not have to clear this bit
explicitly to stop decrement operation; but the
PLC must toggle the bit to continuously decrease
the value. '

Increment Off Value Continuously (Bit

b10): When set, increment value in addressed
location continuously, as long as the bit is set.
Function module does not clear this bit. The
module will continue to increment the value as
long as the bit is set. PLC must explicitly clear this
bit to stop incrementing operation.

Decrement Off Value Continuously (Bit b11):
When set, decrement value in addressed location
continuously, as long as the bit is set. Function
module-does not clear this bit. The module will
continue to decrement the value as long as the bit
is set. PLC must explicitly clear this bit to stop
decrementing operation.

MAN-M8000-CRDL
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3. Wiring

See applicable Output and Function Module
Manuals for wiring information.

4. Installation Instructions

The MSO_OO LBusModule Cradle occupies two slots in Allen-Bradley’s 1771 /O Rack.

4.1 Function Module Installation
. _ the cradle, insert the function module.
a. With the card edge fingers of the module
aligned with the TOP edge connector of the

b. Push the module firmly into the edge con-
cradle, insert the function medule. :

necto_r-

¢. Secure the module with the retention screw.

b. Push the module firmly into the edge con-
Do not over-tighten.

nector.

¢. Secure the module with the retention screw. ~ 4-3 Module Removai
Do not over-tighten.
a. Loosen retention screw of the module being

4.2 OQutput Module installation removed.

a. With the card edge fingers of the module b. Firmly grasp module and remove from edge

aligned with the BOTTOM edge connector of connector and cradle.

Function Module

Retention
Screws

QOutput Module

10 MAN-M8000-CRDL
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5 How to Order

1. Rack

SAC-M8000-010 .................. Allen-Bradley 1771 I/O Rack (PLC-5 family)

2. LBus Modules

ASY-M8251-010 ....eeece... 3 Digit, 16 PLS Module, 1 motion and 1 fault outputs
ASY-M8350-010 .................. 12-bit, Single-turn Resolver Decoder (Fully Absolute)
3. Output Modules | | |
ASY-M8250-NOUT ..............N-Channel (Sinking) Transister Qutputs
ASY-M8250-POUT............ ... P-Channel (Sourcing) Transister Outputs
ASY-M8250-FIL ............. «..... Filler Module

Compatible Transducer/Resolvers

Please see appropriate Function Module Manual (MAN-M8251:010 or MAN-M7350-000) and
the Position Transdueer Manual (MAN-ROXDU, MAN-E1/9R-000, MAN-RL500-000 or MAN-
RL.501-000) for complete ordering information on resolvers, cables, and appropriate accessories.

Cable {See appropriate Function Module or Position Transducer Manual for ordering cable)

MAN-MB8000-CRDL 1
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WARRANTY

Autotech Controls warrant their products to be free from defects in materials or workmanship for a period of one year from
the date of shipment, provided the products have been installed and used under proper conditions. The defective products
must be returned to the factory freight prepaid and must be accompanied by a Return Material Authorization (RMA}
number. The Company's liability under this limited warranty shall extend only to the repair or replacement of a defective
product, at The Company's option. The Company disclaims all liability for any affirmation, promise or representation with
respect to the products.

. The customer agrees to hold Autotech Controls harmless from, defend, and indemnify Autotech Controls against dam-
ages, claims, and éxpernses arising out of subsequent sales of Alitofech Controls’ products or products containing compo-
nents manufactured by Autotech Controls and based upon personal injuries, deaths, property damage, iost profits, and
other matters which Buyer, its employees, or subcontractors are or may be to any extent liable, including without limitation
penatties imposed by the Consumer Product Safety Act (P.L. 92-573) and liability imposed upon any person pursuant to
the Magnuson-Moss Warranty Act (P.L. 93-837), as now iin effect or as amended hereafter.

No warranties expressed of Implied are created with respect to The Company’s produets except those expressly contained
herein. The customer acknowledges the disclaimers and limitations contained and relies on no other warranties or
affirmations.

CAUTION

Autotech Controls’ products are carefully engineered and rigorously tésted to provide many
years of reliable operation. However, any solid-state device may fail or malfunction sometime.
The user must ensure that his system design has built-in redundancies if Autotech Controls’
product is being used in applications where a failure or malfunction of the unit may directly
threaten life or cause human injury. The system should be so designed that a single failure or
malfunction does not create arn unsafe condition. Regularly scheduled inspections, at least
once a week, should be made to verify that the redundant circuits are fully functional. All faults
should be immediately corrected by repair or replacement of the faulty unit. [n addition, the
user may have to comply with OSHA, ANSI, state or local standards of safety. The user of
Autotech Controls’ products assumes all risks of such use and indemnifies Autotech Controls

against any damages. '

The information in this book has been carefully
checked and is believed to be accurate; however,
no responsibility 1s assumed for inaccuracies.
Autotech Controls reserves the right to make
changes without further notice to any products
herein to improve reliability, function or design.
Autotech Controls does not assume any liability
arising out of application or use of any product
described herein.

Autotech Controls does niot recommend the use of
its products in applications wherein a failure or
malfunction of the unit may directly threaten life
or cause human injury. The use of Autotech
Controls’ products assumes all risks of such use
and indemnifies Autotech Controls against all
damages.

© Copyright 1997 by Autotech Controls, Limited Partner-
ship. All rights reserved.

12
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Appendix A
Example Program




This Program Is An Example Of How To Program A M8000 Bus Interface Module.
This Program Is Designed To Operate In A PLCS5 System Using Allen-Bradley's

AVG-AUTOTECH
8000 SERIES BUS INTERFACE MODULE
FOR ALLEN-BRADLEY'S 1771 I/0 RACK

1771 I/0 Rack Using Single Slot Addressing.

Integer File N49:0 Controls The Operation Of This Program.

Bit ©
Bit 1
Bit 2

|

Start A Function

Continuous Read (12 bit Or Greater Than 12 bit )

Move Continuous Read Data To N50:1 Thru N50:8 (12 Bit) And Convert
And Move Continuous Read Data To N50:11 Thru N50:14 (Greater Than

12 Bit Data}

Bit 4 Thru 7 = Not Used

Bit 8 Thru 15 = Function Select

The Followlng Is A List Of Functions Avallabla:

1. Read
2. Read
3. Read
4. Read
5. Read
6. Read
7. Read
8. Read
9. Read

RPM

Posltion

I1/0 Status *
Outputs *

Scale Factor
Offaet

Hi Motion Limit
Lo Motion Limit
Program Number

10. Read Danger Limit
11. Read Caution Limit
12. Read Baud Rate *
13. Read Ztation Number
14. Read Scale Factor

15.
16.
17.
is.
18.
20.
21.
22.

23.

24.
25.

26.

- 27.

Write
Write
Wrlte
Write
Write
Write
Wrilte
Write

Offset.

Hi Motion Limit
Lo Motion Limit
Program Number
Danger Limit
Caution Lirit
Baud Rate *
Station Number

Fine Tune

Wrilte
Write

Bagse Setup Parameters

Setpoints 1 & 2 In Channels 1 Thru 16
And Leading-Edge Speed Compensation For

Channels 1 Thru 4
Consecutive Reads (12 Bit)

Consecutive Reads (Greater Than 12 Bit) *

* Denotes Functions That Requlre More Than 12 Bits



"Set N45:0/0 To On To Perform The Functioen.

‘For Functlions Greater Than 12 EBits,

Use N49:0 Bite 8-15 To Select The Function To Be Performed.

(This Will Not Parform
Functions That Require More Tharn 12 Bits Or Multiple Reads) Data May Be
Read From N20:1 (Note: PLC Must Be In Run Mode For The M8000 To Operate)

' Select The Function, Set N49:0/2 To On,
Then Set N49:0/0 To On, Data May Be Read From N50:11.

For Consecutve Read Functions, Select The Functlon, Set N45:0/1 To On, Set
N4395:0/2 To On, Set N49:0/0 To On. If 12 Bit, Data Maybe Read From N50:1
Thru N50:8. If Greater Than 12 Bit, Data May Be Read From N50:11 Thru

N50:14.
When Function Ys Complete, Turn N49:0/0 OfE.

NOTE: N48:0 IS USED TO HOLD THE STARTING ADDRESS FOR CONSECUTIVE READ
FUNCTIONS. IT I¢ ALSO USED TO HOLD THE ADDRESS FOR FINE TUNING

INSTRUCTIONS.

NOTE: N51:0 IS USED TO CONTAIN THE FINE TﬁNING MODE SELECT.

Bit 0 = Increment On Value Once
Bit 1 = Decrement On Value Once
Bit 2 = Increment On And Off Value Once
Blt 3 = Daecrement On And Off Value Once
Bit 4 = Increment On Value Continuously
Bit 5 = Decrement On Value Continucusly
Bit 6 = Incrament On And Off Value Centinuously
Bit 7 = Decrement On And Off Value Continuously
Bit 8 = Increment QOff Value Once
9 = Decremnat Off Value Once

Bit
Bit 10 = Increment Off Value Continucusly
Bit 11 = Decrement Off Value Continuously

=) ore a E A -]



N49:0 is the basic control reglster for this flle, Bits 8{(LSB) - 15(MSB)
determine the blrary value that will be inserted into N15:0. This value
determinas what function will be performed by this program.

Rung 2:0 - Read Resolver RPM

Transfered To Perform The Requested Function { .

| |
| +BQU- e + Ni5:1 o AMOVe e m e + |
+-4+EQUAL 4-==[ONS]-———cr—mmm e ++MOVE 44—+
| [Source & N15:0] 0 | {Sourca 2111
[ | 271 L il
[ lSource B 1} | |pestination N20:211
(| [ il 4711
I R e i & 4= e +1
[ When N15:0 Equals A Specified Value (1-27) An I {
| Integer Fila Number (21-47) Is Moved To N20:4. [|+MOV-———rr—couamnn-=q]
| N20:4 Contains the File Number From Which ++MOVE 4+
| To Retrieve Data To Be Sent To The M8000 | | Source o1l
| Cradle Module. This Data Is Used To Perform ] v |
| TheBaslic Operations That This Module Capable | ipestination N20:511
[ Of Performing. | 1211
I ' [4==mom e +1
[ N20:5 Contalns The Element Number Within The | ' {
[ Flle From Which to Retrleve Data : [4MOV~r— e e s ]
| : . ++MOVE ++
| N20:3 Contains The Number Of Elements To Be { Source 31
|,
[
. I 101
Rung 2:1 - Read Resolver Positlon e w e ———— +
+EQU-—————————————— + N15:1 MOV —— e —m———— +
|Source A N15:0] - 1 . .. llSource 2211
{ . 271 - I i!
[Source B 24 | IDeatination N20:411
! ) I ] 4711
o + 4= +1
[ |
|4+ MOV e e e m e = — +1

| | Source oll
It

B}
{|Destination N20:5}1

Il 1211
e +1
l i
J 4+ MOV m mm i m e m e m e +1
++MOVE ++
i Source 31

[
i
+
[
[
]
l
{
|
|
| ‘ - ++MOVE +4
1
|
!
|
I
|
i
|
l
|

!
|
|
I
!
I
l
I
|
!
1
I
|
I
l
!
i
[
i
|
1
!
I
-+EQUAL 4+~ [ONS] wwrm i n s s m e m = = = 4 $HOVE 4=+
|
I
|
|
' I
|
i
i
1
|
|
|
I
!
H
{
I
) |
|Dastination N20:3[ |

Rung 2:2 - Read I/0O Status . | 101 |

. o o ot e e e +
{ |
| +EQU~~——m——m—— + N15:1 +MOV-m————memmm— - + |
+-+EQUAL +—=[ONS] v st —————— ++MCOVE +5—+
I |Source A N15:01 2 | | Source 2311 1
1 271 11 (N
| (8ource B 3] | IDestination N20:4(1 |
[ 1 ! 11 a7it 1
| | e ettt +| 1
| |



T T e T e e e o ——— g
—

FEQU- = e + N15:1
~+EQUAL . #=[ONS] - ——m e m e
| Source A N15:0] -3

[ 271

{Source B 41

| |

B ta et LI TRPEP R N — +

Rung 2:4 - Read Scale Factor

Bt e T + N15:1
-+EQUAIL ) +- [ON8]
| Source A N15:¢! 4
i 271
|Source B ' 5]

! i
R +

LMoV —— e 1 1

++MOVE ++ |
[ [Source ol 1
il e
| IDestination N20:51} |
(| izt 1
R e iminidababde et +
I . [
| 4MOV—— = ——— +1 1
++MOVE ++ |
| Socurce 41 1

| I 1

[Destination N20:3| |

| 100l 1

e e e o e e + i

|

[

F MOV s i e i e +

++MOVE s
[ |Source 2411 |
11 it |
| IDestipnation N20:4)1 |
I 4711 1
|4—=——m o ————— +] 1
| 11
[+ MOV e e e e e e +| |
++MOVE a4 |
| { Source oll 1
(| . . 1|
| IDestinatlion . N20:5|] |
[ 211
| 4o e +} |
| [
| MOV e e e +1 1
++MOVE ++ |
| Source a1 |

1 |

|Destination N20:3[ |

| 101 |

e ikttt + |

|

I

+HMOV-————— = —— ———t ]

++MOVE’ s
| | Source 25¢1 1|
I [
[ Destination N20:&(|] |
il 4711 |
4= +1 |
{ 1
[+MOVe e e e e e +1 |
++MOVE ++ |
| | Source ol |
bi il
| |l Destination N20:5|] |
[ izir i
[ e +i |
i 11
[+ MOV~ e e e e +i 1
++MOVE ++ |
|Source 3 I

[ I 1

N20:3f{ |

|Destination



{
I
-+
i
l
|
I
!
i
|
[
i
I
[
!
|
!
i
1
l
|
I
|

| +BQU---—mrmcmmmm= + Nis:1
+—-+EQUAI ) +-{ONE&]
I ISource A N15:0f 6
I 271
|8ource B 71
{ ;
e +

i
!
|
|
|
|
|
|
|
|
i
|
|
|
i
|
|
I
f

Rung 2:5 - Read Offmet

$EQU-——mm e + N15:1
-+ EQUAL +~ [ONS}

| Source A N15:0] 5

{ 271

|Source B 61

[ |

B ittt L e L +

Rung 2:6 -~ Read H1 Motlon Limit

+tMOV--—-——— +
+4+MOVE +4 -
| |Source 2611
[ 11
lDestination N20:41}1}
I &711
{4 e e e +]
| |
[ 4+MOV- s i e e +
++MOVE ++
{ | Source ot
I It
| IDestination N20:51]
I 121
R e Sttt +|
I |
[ 4 MOV m m e e +l
++MOVE ++

[ Source 31

| i

{Destination N20:3|

I - 101

B et +

FMOV e m mm e +
++MCOVE +b-
| | source 2711
[ [
| {iDestination N20:41I
I 4711
4= +1
; f
[ +MOV- - — e +
++MOVE ++
| | Source ol
| ) Hl
{|Destination N20:5/1I
H 1214
[4===rmmmmm e +
| i
[ 4MOVmm e e +1
++MOVE ++

{ Source 31

| |

|Dastination N20:3|
10!



Rung 2:7 - Read Lo Motion Limit

| 4EQU-—— e + N15:71
+-+EQUAL . ' = [ONS ]~
iSource a Ni5: 0] 7
| ' 271 '
|Source B 8|
i I
R aata +

I 4BQU-—— e + N15:1
+—4+EQUAL +- [ONg]
[ I|Socurce A N15:0] 8
| 271
[Source B gl
i {
F o +

l
l
L
|
I
|
H
l
{
|
i
{
i
|
i
i
i
i
i

Rung 2:9 - Read Brake Danger Limit

| +BQU-— e + N15:1
+—+EQUATL +-[ONE8]
I Isource & Ni5:0] 9
| _ 271
| Source B '10l

I
|
I
|
!

|

{1 8ocurce

Ht
| IDestination

H

[ [8ource

I
{ {Deatination

[Source

{
|Destination

++MOVE
| |source

it
[ IDestination

| source

|
[Dastination

| | Source
It
[ IPaatination

i

NWE
2811
b
N20:411

i1
N20:5][1
12] |

N20:31]
“10]

101

+ 4=
3011
|
N20:411
4711

|
|
|
+
|
|
|
|
t
i
|

I
!
I

—



— i e e — A ey v d—

o+ -

!
[
[
|
|
|
i
l
|
!
i
[
I
i
|
l
|
|
|

Rung 2:10 - Read Brake Caution Limit

+BQUAL
| source A

[Source B

Rung 2:11 - Read Baud Rate

+-+EQUAL

|
|
|
1
I
I
1
|
|
|
|
|
!
t

| Source A

|
|Source B

+-[ONS]

N15:01 i1
27|
121

++MOVE +F
Hisource ol
11 1
| |IDestination N20:5[1
Ll 12114
[4————mm—mmm— e == |
| |
| +MOV-—— === e m e +1
++MOVE ++
| Source 3
f |
|Destination N20:3|
] 10]
o e et +
MOV~ — e m e — +
++MOVE ++-
| | Source 3111
1 11
| IDestination N20:411
1 4711
|4 = e +1
| |
| +MOV - = — e e +1
+1MOVE ++
| | Source oll
1t 1
liDestination N20:51]
Il 1211
[4r——mmm +1
{ {
| MOV — e e m e +1
++MOVE +4
| Source 31
| |
|pestination N20:3|
A 101
g m e ———————— +
AMOV - mmmm e m m +
++MOVE b
| | sSource 3211
1.1 1§
| |Destination NK20:411
11 4711
|4-——mmm e e +1
| |
| |
| $MOV - mm e — s m = +1
++MOVE ++
[ { Source ol
. i
fiDestination N20:5[1
[t 1211



Rung 2:12 - Read Station Number ‘

| +BQU-——— e + N15:1
+=+EQUAL +=[ONS] ===
| |{Source A N15:01 12

| 27]

[Source B i3

| I

e +

T N e e e e e e . -

Rung 2:13 -~ Write Scale Factor

+BQU~ — ey N15:1
~+EQUAL +=-[ONS]
|Source A N15:0] 13
) 271
ISource B 14]

| |
e ——— +

{ Source

|
[Destination

. AMOV- e
++MOVE

| | Source

Bl
[ I Destination

| | Sourca

L
{ IDestination

++MOVE
| |Source

11
[ iDestination

| |1 Source

I
| IDeastination

| Source

v
|Destination

N20:31
101

—————— +

4=

331

ii
N20:411
471!

121

N20:3]
10/



Rung 2:14 - Write Offset

+EQU-m e e e e + N15:1
-+BQUAL +-{ONS8] ———~— e
|Scurce A N15:0t 14

| 271

| Source B 15]

{ H

fmm e +

[
+
|
i
I
|
f
i
I
!
i
|
|
[
|
!
|
i
l
t
I
l
I

Rung 2:15 - Write H1 Motion Limit

| +BQU-==m————mmmmmm e + N15:1
+-+EQUAL - +=[ONS]———mmmm e
[ [Source A N15:0] 15 .

I 271

|Source B 16|

| i

o —— +

i
|
i
|
i
|
l
|
1
i
!
{
|
|
|
!
{
|
i

Rung 2:16 - Write Lo Motion Limit

| +BQU-—-—— - + N15:2
+-+EQUAL 4= [ONS] mmrm—r—— e m e
| [{Source A N15:0] 0 :

t i 271

[ isource B 174

11 [

| $mvvmmnccnnnncmaa—— +

|

[
|
FHOV——mmmm e e + |
++MOVE +4—
| {Source 3511 |
| B N
| |Destination N20:41] |
It 471t 1
{fmmmmm e +|
| I 1
[ 4MOVm e e m— e 11
++MOVE ++ |
[ I Source ot! I
I It 1
| IDestination N20:5]1 |
11 121t 1
[ e +[ |
| |1
[ 4MOV—mmm e e +! |
++MOVE +4+ 1
| Source 41 1
1 [
|Destination N20:3[1 |
| 101 |
e e + |
|
|
!
$MOV—m e e mm e + |
++MOVE 4=+
[ | Source 361 |
11 it
{{Destination N20:4[[ |
H a711 1
[ T adatate it 3 N |
| [
[4MOV- = e m—m e m o + 1
++MOVE ++ |
| 1 Source 011 |
| it
| |pestination N20:511 |
I azil |
|4 e +] 1
| | f
| +MOV--— e m e e +1 1
++MOVE ++ |
[ Source 4
| |
|paatination N20:31
I 10
o ———————— +
FHOV-— s m e — = +
++MOVE +4-
[ 1Source 3711
i I
{iDestination MN20:411
il 471
—————————————————— +1



— e e e e o e o —— e e ——

Rung 2:17 - Write Program Number

| +BQU-=-=m——cmmememcy N15:2
+~+EQUAL 4= [ONS]==mrmmmr e e
{ lSource A N15:0| h 3

I 2714

| Scurce B 18]

| i

e e e +

|
|
t
{
|
i
!
{
|
i
|
|
|
!
{
l
|
i
|

Rung 2:18 - Write Brake Danger Limlt

[ +BQU--m s e + N1L5:2
+-=+EBQUAL +-[ONSZ]
| |Source A N15:01 2
| 271
|Source B - 18]
! |
L et T +

!
{
l
{
!
I
|
i
l
|
!
{
|
l
|
H
|
r

|
+4+MOVE ++ [
[1Source oit |
I i
| IDestination N20:5f1 |
|1 1201 1
| 4= e e +1 [
{ I 1
[4MOV - =~ m o — = +1 |
++MOVE ++ |
| Source 41 1
[ ; I 1
{Destination N20:3| |
| ol |
o — + |
1
i
$MOV= = m e —— e mm e +
++MOVE +4+ -+
| 1Source 3| |
[ 1
| IDestination N20:411[ |
I a7t 1
{4 +] 4
{ I
| +MOV——— e m = m e e — +1 1
++MOVE ++ |
| | Source ofl |1
i1 . i
[ {Destination N20:51] |
il 1201 |
Jrm—mmm e e +1 |
| |
J4MOV— o m mmm e +1 1
++MOVE ++ 1
| Souzrce 41 |
| |
|Destination N20:3] |
o 10l |
Fommmm e m—m e + |
|
i
+MOV=——=m—— o e e + |
++MOVE 4=t
| i Source 3911
] 1}
| IDestination N20:411
il 4711
fpm————r - —————— +1
| I
| MOV m— — oo s om e e — +]
++MOVE ++
| | Source olt
I H
| IDestination N20:5{I
i ) * 121
jd=——rm s e ————— +1
i i
[ 4MOV-mo~———————— +1
+4MOVE +
| Source 41
| |
|Destination N20:3]



Rung 2:19 - Write Brake Cautlon Ldmit

i
!
i1 !
I
l

[ 4EQU-—rr—m e e + N15:2
+=+EQUAT 4-[ONS] —m o m e e
| [Source A N15:0] 3
It 271
{ |Source B 201
I 1 : |
| 4= e +
I
i
I
|
I
i
1
[
{
I
|
!
|
|
I e
Rung 2:20 - Write Baud Rate
| +BQU-—-—=—————o——— + N15:2
+-+EQUAL 4+-[ONS] -
[ |Source A N15:01 4
{1 ) 271
| IScurce B 211
1! |
| e e e s g
i
I
]
|
)
|
I
|
!
[
|
I
!
[
l
|
Rung 2:21 - Write Station Number
| +BQU-c e cm e + Ni5:2
+-+EQUAL +-[ONS] - —— e
| ISource A =~ N15:01 5
| 271
{Source B 221

+ MOV m e e +
++MOVE o
| Source 4071
| il
[ IDestination N20:411
{1 4711
| m e e — +1
| [
[ 4MOV- e mmm e +|
+4+MOVE ++
[ [Source el
i1 11
| IDestination N20:5]|
11 1201
{4-mmmmm e + |
I |
| +MOV=mmr———m = +1i
++MOVE ++

[ Source 4!

| [

|Destination N20:3]

[ 101

B e ate e LT +

FMOV e m e e e +
++MOVE e
} [ Source 4111
11 il
|'IPestination N20:4]1
[} 4711
J4=mmmm e +1
| |
| +MOV—— - m e mm i = — = +1
++MOVE ++
[ ] Source orll1
Il , Il
| IDestination N20:5]1
1t 121t
[4———— = +1{
| |
! |
[4MOVm——— o m e +1
++MOVE ++

| Bource 5i

| i

[Destinatlion N20:3|

| 101

e — e m - —_—— +

MOV mm e — +
++MOVE +4=
| | Source 4211
Il 11
| {Destination N20:4]1|
{1 4711
|4 — +1



I +BQU~——r e + Ni5:2
+~+EQUAL 4+~ [ONS] ==~ m e
| [Source A N15:0] 6

| : 271

| Source B 23]

| . |

+-.- ——._ ——————————————— +

i
|
I
!
i
I
t
i
|
i
|
!
|
!
|
1
i
|
f

Rung 2:23 -~ Write Base Setﬁp Parametears

| +BQU-~——mmmmc e + N15:2 )
+~+EQUAL 4+« [ONS] rmmmm e e e e e -
i ISource A N15:0] 7

| 271

|Source B 241

{ |

R e +

1
|
|
i
I
|
i
i
]
1
i
|
1
|
|

++MQOVE
| [Source

T }
[ 1Destination

| Source

. |Destination

[ 18ource

1 I
| IDestination

1

| { Sourca

I
| IDastination

i

| Source

{
|Degtination

MOV -~ m o

++MOVE

| | SBource

(]
liDestinatlion
i

++MOVE
l{8Source

I

I |DPastination
I

1211 |

N20:31
101

—————— o+

4=

441t

il
N20:4101
4711

l
l
|
{
1
]
|
1
|
I
I
i
l
!
I
1
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Rung 2:24 - Write Speed Coﬁpensatiom and Setpoil
For Channels 1 Thru 16

[ +EQU~-—-————rmmmee + Ni5:2
+~+EQUAL 4= [ONS] me e e e e e
I ISource A N15:0] 8

| 271

|Source B 251

| i

e e +

!
|
f
I

1
|
!
|
:
!
|
r
i
|
!
I
[
!
!

|
|
|
+
I
1
|
i
|
1
|
i
|
|
{
|
1
!
{
i
|
!
|
|
[

Rung 2:25 - Raad 8 Consecutive Reglsters (12 bi
Note: Set The Address To Be Read In N4
FRQU— =~ st + N15:2
-+EQUAL +-[ONS] ——-———— e
| Source A N1b:0] 9
f 271
[Source B 26|
| f
v ——— +

J4MOV- e —— e +[
++MOVE +4
- {Source 26|
| I
[Dastination N20:3}
i 10|
o +
nte 1 & 2
HMOV=——————— +
++MOVE -
{ |source 4511
I |
| iDestination N20:411
{1 a7l
4= e +1
| |
[ 4MOV—m m————m o mm e +1
++MOVE ++
| { Source otl
il i
[ I1Destination N20:51]
il 1211
| 4= e +]
1 !
[ 4+MOV— = — e +
++MOVE ++
| Source 130]
I ) I
IDestination N20:3|
i 101
o ——— +
t data)
8:0
FMOV - m e +
++MOVE SIS
| i Source 461 |
i1 I
| IDestination N20:411
11 4711
J4wmmm e e +1
i I
|4+ MOV -~ — +1
+4+MOVE ++
I [Source ofl
il ' (N
| IDestination N20:5]1
i 1211
4= m e m e e +1
[ |
[+ MOV - — e e +1
++MOVE ++
{ Source 10|
| I -
|Dastination N20:3|
| 1ol
—————— +



Rung 2:26 ~ Read 8 Consecutive Registers (Greater Than 12 Bits)

Note: Set The Address To Be Read In N48:0

+EBQU- e + N15:2 AMOV e e +
-+BQUAL s ' +=[ONS] e +4+MOVE 4=
| Source A Ni5:0¢ 10 { |Source 4711
[ 271 I - (|
[Source B 271 - | IDastination N20:41|
| f Il 4711
Fo e + |- e +1
| 4 |
J4MOV-— - e e +1
++MOVE ++
| | Source all

Bl 8]
i IDagtination N20:5{1}

I 1211
I e +1
[ 5 |
| +HMOV-——— s ———— +1
[ Source 101

|
!
|
+
I .
{
|
{
i
l
|
|
[
|
I
i
|
[
I
|
[
I
i IDastination N20:3|
I

|

|

{

|

i

I

l

|
i
|
i
f
|
|
I
|
|
i
f
i
|
|
++MOVE +4 |
[
i
I
|
|
I
l
|
t
(
I
|
H
|

i 101
R et +
When N49:0/0 Switches From OFff To On
The Choosen Function Is Performed.
N20:0 Is Used As An Enable And Is Set
When The Number Of Elements Sent Ia
Is Less Than The Number To Be Sent.
Rung 2:27
| N89:0 4LES~mmemeom————ooe * N20:0- |
+--1 [--+LEBSS THAN o o e i o 2 i e ( )-—-+
i 0 [Source A H20:2| N20:2 Is The Number Of Elements Sent 01
i 6] To The M8000 Cradle |
{Source B N20:3| ‘ s
l 10] N20:3 Is The Total Number Of Elements
dm———— e ——_———— + To Ba Sent To The MS000 Module

N20:0/1 Ip Used As A Transfer Enidble And Is Set When No Elements Have
Been Transferaed Or When Bit 7 Of The Inputs Is The Same As Bit 7 O0f The
Outputs. N20:0/1 Will Be Cleared After A Transfer.

Rung 2:28

| N20:0 0:002 I:002 N20:0
--------------------------------------- (L) -+

#==1 [=+=][--=] [~==-===mmmmn +
ol 07 07 I 11
[C:002 TI:002 i

!

i

i +-1/-—-1/[mmmmm———— +
f I o7 07 - i
| [+BQU-——— e +1
| ++EQUAT, : -+
f ISource A ol

| | |

| |Source B N2Q:2]

| i 6l

[

et T T S VU



ettt o T T SR S——

| N20:0Q FMOV e — e e e +
fmm] e e s +MOVE +-
l i |Source NIN20:4][N20:511
| ) [ ’ ol
{ N20:0/1 Is A Transfer Enable That Ia Used {Destination 0:0011
| To Transfer Data To The First Slot Of The | _ "0l
| The MB8000 Cradle Module o e e +
| N20:4 Contains The File Number To Retrieve To Retrleve Data From
| N20:5 Containa The Element Within *he Flle To Ratrieve Data From
{ 0:001 Is The First Slot Of The M8000 Cradle (LSB)
I
Rung 2:30
{
I N20:0 4ADD—— e m e e + |
=] [rrmmmm et e e e e 4++ADD =
I 1 { | Source A il
| . ' b i
{ When Data Xs Retrieved From An Element N20:5 Is [ | Source B N20:z511 |
| Incremented By One [1 2101
I | |IDestination N20:51f |
| . I 2101 1
l : [4m—mmmm e e + 1
! : : [ N20:01 |
I o mmm e 1+ 1
{ 2 |
|
Rung 2:31 !
!
N20:0 AMOV———wmm e + |
gmm] [rremmm e m—m e e e e +MOVE +mE
| 2 {Source N{N20:4][N20:511 I
I i ol 1
| R20:0/2 Is A ‘Trransfer Enable That Is Used To | Destination o:002] |
| Transfer Data To The Second Slot 0f The | 2241 |
i MB000 Cradle Module (0:002 MSB) : g e e + |
I
Rung 2:32 l
I
| N20:0 FADD e ————— + |
R I e e e i e ——————— +ADD =
[ 2 |Source A 1] |
| : | 11
| When Data Ys Retrieved From An Element N20:5 Is |Source B N20:5] 1|
| Incremented By One I 121 1
| |pestination N20:5] 1]
| i 121 1
e + 1
Rung 2:33 I
i
[ N20:0 FADD = — e e o + !
e I e i it e +ADD +-+
| 1 | source A it |
I - 'l . _ 1
{ N20:0/1 Increments N20:2 For Every Other 18ource B N20:21 |
| Transfer Of Data To The MB000 Cradle Module | &f |
| IDestination N20:21 |
I ] el I
e + T



Rung 2:34

{Function 26 -~ 8 Bit) I

| H49:0 +EQU~——r—moemmm e + MOV - e +
+-—1 [--+EQUAL.
| 1 }Source A N20:2] | |Source 301
foo | | e
I [Source B ' 8f ] {bestination N20:2|] |
! [ I (] 611
| R b D DR P + - l4=—mm e + 1
} ! i1
| N49:0/1 Is Used Yo Enable Continuous Reads f MOV m—mm e +1 1
| Of Eight Consecutive Reglsters (Function 25 -  ++MOVRE 4+ |
| 12 Bit) Or Four Consecutive Regilaters ISource &l
| .
i
| In Continuous Read Mode N20:2 And N20:5 I 12]
{ Are Reset With New Element Numbers So That B e e kal 2
| The Read Sets In A Loop And Reads Continuously

Rung 2:35
[ N20:0
I B S (U)~~

1

| 1
{ Increments Transfers To The MB000 Cradle Module Until The Reguested

‘I Number Of Elements Have Baeen Tranafered

Rung Z2:36
[ N49:0 o P 710 )1 (SRS p— +
e e e e e e e +4MOVE : PR
P 0 - I 18ocurce Of1
Il : (N
- When N49:0/0 Is Switched From On To Off The | IDagtination N20:511
Element Control Registers And Output Registers |] 1211
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This Rung Transfers The Data From The M8000
Cradle (I:001 - LSB.-/ Y:002 - MSB

Data From X:001 and EX:002 Is Combined To
Form A Single 16 Bit Word At N20:1

This Rung Moves The Value Of N49:0 Bits 8-15
(These Bits Are Used Foxr The Function Select)
To N49:0 Where They Are Used To Select Which
Function To Perform ' ,

N48:0 Is The Starting Address Location Used
When Performing Punctions 26 & 27.

To Paerform Continuous Reads Insert The
Starting Address In N48:0. Thip Address Is
Moved To The Intger Flles Used To Preform
Functilons 26 & 27. )

N48:0 Is also used as the source for the
fine tuning addressa. Insart the dual port
ram address of the setpoint to be fine
tuned at this location. :

+BTD-————————— === ¥
++4+BIT FIELD DISTRIB ++-
| {Source I:0021]
bl 011
f | Source bit ol
| iDestination N20:11|
11 . O]
i |IDestination bit 81|
{ iLength 411
4 e +1
[4+BTD-~~ = m e +1
++BIT FIELD DISTRIB ++
[ Source I:001]
| o] -
‘fSourca bit ol
|Destination N20:1]
{ ©of
[Destination bit 0]
| Langth 81
e sm +
BT D= == +
+BIT FIELD DISTRIE +-~
| Source N45:0]
[ . 0}
| Source bit 81

|Destination N15:0]

[ 271
|Destination bit 0]
| hength 8|
s ———————— +
+BTD- - +
++BIT FIELD DISTRIB ++-
| | Source N48:01 |
il ’ - 1281l
}{Source bit o]l

| IDestination N46:411

I 1281]
| IDestination bit 0|
{ fLength 8l
B il +]
| 1
[ 4+BTD--———=——cm=—=—= +1
++BIT FIELD DISTRIB ++
| | Source Nd8:011}
It 12811
| {Source bit 8l

| IDestination N46:5]1
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| iength 411
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Moves the flne tuning mode selection to N43:3
and N43:4

Set the bit in N51:0 that corresponds to the
fine tuning function that You want to perform.

++BIT FIELD DISTRIB ++4

| { Source _ Nd48:01 1
it 1281
| iSource bit ol
[ IDegtination N47:411.
I L - 1281
| IDeatination bit 0] {
[ [Length’ 8l
et L Lol +1
[4+BTDw e m e m e e +1
++BIT FIELD DISTRIB ++4
| [Source N&s:011
L ' 12811
{lSource bit Bl
| I Destination N4&7:51]
il 96!
| iDestination bit 01|
| [ Length 411
[+BTD-—~— e +f
++BIT FIELD DISTRIB ++
[ | Source Nig:01|
1 12811
| | Source bit oLi
{IDeatination N&3:2](]
Y 128f1
| IDestination bit 01/
{ ILength 8l
I +1
[4BID-~ -~ —+1
++BIT FIELD DISTRIB ++
| Source Nés: 0l
{ ’ 128]
jSource bit af
fDestination N43:3}
| 96!
IDestination bit 0}
i length 41
e e +
+BID-~—~—w e +
++BIT FIELD DISTRTIE ++-
| | 8Bource N51:0] [
11 128(1
{ |Source bit ol!
| IDastination N43:4]|
Il 961 |
[ iDestination bit 01!
| |l Length sl
L +1
[+BTD-————— e +1
++BIT FIELD DISTRIB ++
| Sourcs N51:0]
{ 12817
ISourca Bit : 8]
|Pestination N43:5]
i 961
[Destinaton Bit 0]
| henght 41



Rung 2:41
[ Na9:0
+—-1

I

This Moves The Read Count

e T T

When Performing Consecutive Reads Set N49:0/2.

To N50/0. This Count

Is Used To Determine Which Register To Move The
Cuxxent Data To From The MB8000 Module.

{Set For Functions 27 & 28)

Rung 2:42

| N49:0 4+EQU-mmmmemm e e +

+--] [--+BEQUAL 4

} 2 |Source A N50:01

| | 71

| fSource B ol

[ H i

| e e +

| When Read Count Equals Zero Data IS Moved
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Rung 2:43

| N49:0 +BQU--ccmm e +
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N 71
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When Read Count Eguals 1 Data Is Moved To N50:2

+BTD = mmmmm e e +
+BIT FIELD DISTRIB +-
| Source I:002]
! ol
[Source bit 41

[Dastination N50:0]
| 71
[Dastination bit 0l

{Length 31
e +
4BTD-—— s ——— +
++BIT FIELD DISTRIB ++-
[ | Source I:00L]
11 ol
[ {Source bit ol

| IDestination ‘NSO:III

Ll ol
[ IDestination bit O]
{ {ength 811
[4-mmmmm e +1
[+BTDmm e e m e mmm e |

++BIT FIELDP DISTRIB ++

. |Source I:002]
| ol
| Source bit ol
[Dastination N50:1]
| ol
{Dagstination blt 8}
i Length 4]

'+_;.. ________________ +

+BPD e +
++BIT FIELD DISTRIB +4-

] | Source I:00111

11 ol

l1Source bit oll

i IDeptination N50:211}
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| IDastination bit 0[]

| iLength 8il
[ e +1
| 4+BTD -~ e mm +1
+4+BIY FIELD DISTRIB ++
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[Destination N50:2]
| 23]
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Rung 2:44
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Rung 2:45

| N49:0 +EQU-~——wwwn

=] f~-+EQUAL

} 2 {Source A
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| Source B
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Rung 2:46

| N49:0 +EQU-~mmewuu-

+=-] [--+EQUAIL
| 2 |8ource A

|
|8ource B

i
|
!
|
{
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i
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!
|
|
{
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| Source A

[Source B

N50:0]
71
31

N50:0|
71
|

When Read Count Equals 2 Data Is Moved To N50:3

When Read Count Equals 3 Data Is Moved To N50:4

¥When Read Count Equals 4 Data Is Moved To N50:5

++BIT FIELD DISTRIB ++4-

| | Source I:001}1|
I 0}
f{Sourcve bit ol]
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Rung 2:47
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i 71
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When Read Count Equals 5 Data ¥s Moved To N50:6

Rung 2:48
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[ , I
| |
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Rung 2:50

| N49:0 . _ ’ FBPD———rm m e +
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| 2 . ' | | Source N50:21( |
| Set This Bit On When Performing Functionszs 27 [ \ 2311
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| { | Source N50:51(1]
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I | | Source bit ofl
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1. I} 99|
| | IDestination bit 8]
! | {Length 8}l
I {4 +1
! |

| | $BTD——— -~ m e m e +1
! ++BIT FIELD DISTRIB ++
i " | |Source N50:811
I 1! ol
[ | | Source bit otl
i | {pegtination N50:1411
[ il © - 25611
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I | {Length sl
! [$-——mmmmmmm +1
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i | Length 81
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Rung 2:51

| N49:0 GFLIim e e — — +
fm=m] [ [ e e e fom e —— 4FILL FILE +
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| When N49%:0/2 Is Switched From On i {pestination #N50:1|
{ To Off Data Is Cleared From N50:1 | [ Length 8l
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Function
Addresas
N33:0

Function
Address
N34:p

Function
Addraess
N35:0

 Function
Address
N36:0

Function
2Address
N37:0

Function
Address
N38:0

Furctilon
Addresas
N39:0

Function
Address
N40: 0

Functilon
Address
Ndl:0

Function
Address
N4Z:0

Functlion
Address
N43:0

Functicn
Address
Nd4d:0
N44:10
N&4:20
N44:30

13

= Read Station Number

0 1 2 3 4
0000 G000 cgcoo c0AD 0024
14 = Write Scale Factor
o 1 2 3 4
0000- 0000 0co02 0081 0067
15 = Write Offset

1] i 2 3 4
0000 0000 0004 0081 0000
16 = Write Hi Motlom Limit

4] 1 2 3 T4
0000 0000 06006 0091 00F4
17 = Write Lo Motion Limit

0 1 2 3 4
0000 0000 goosg 09081 0014
18 = Write Program Nunber

0 1 2 3 4
0000 0000 gooA 0091 0001
19 = Write Brake Danger Limit

0 1 2 3 4
0ooo 0000  o0OC 009l 0026
20 = Wrlite Brake Caution Limit

0 1 2 3 4
0c00 0000 004E 0091 005E
21 = Write Baud Rate

0 1 2 3 4
0000 0000 0022 0091 0025
22 = Write Station Number

0 1 2 3 4
0000 o000 0024 0091 0001
23 = Fine Tune Setpoints

0 1 2 3 4
0000 0000 0046 0091 Q001

24 = Write Base Setup Parameters

0 1 2 3
0000 0000 0002 Q0381
oooa 00Do 0001 0050
0000 0050 0000 00Do
0060 00D0o cooo 00590

4
0067
00FA
0000
0000

5
0051

6051

0050

0051

0050

G050

0052

0051

0060

0050

0070

0051
00D0
0050
00D0

6
0000

0000

0000

0000

0000

0000

0000

0080

0000

0078
0096
0000
0000

7
00000

0000

0000

0000

0000

0000

a000

O00E0

0000

00DOo
0050
00Do
0000

8
00F4d
0000
0000
0022

9
0051
ooDo
0050
0031 -



Data Tables

Address 0 1 -2 3 4
N20:0 0000 Q000 0000 0000 0000
Function 1 = Read Resolver RPM

Address 0 1 2 3 4
Nz21:0 0000 0000 0000 [+102-4] 0080
Function 2 = Read Resolver Pogition
Address 4} 1 2 3 4
N22:0 0000 0000 00G0 00A0 0082
Function 3 = Read I/0O Status

Addreas 0 1 2 3 4
N23:0 0000 0000 0001 OQAO 0084
Function 4 = Read Outputs

Address 0 1 2 3 4
N24:0 goo00 0000 0001 D0AQ 0086
Function 5 = Read Scale Factor .
Address 0 1 2 3 4
N25:0 0000 0000 0000 0OA0 0002
Function 6 = Read Offset

Address 0 1 2 3 4
N26:0 0000 0000 0000 ooao0 0004
Function 7 = Read Hi Motion Idmit
Address 0 1 2 3 4
N27:0 0000 0000 0000 00A0 0006
Function 8 = Read Lo Motion Limit
Addresas 0 1 2 3 4
N28:0 0000 0000 0000 00AQ Qo008
Function 9 = Read Program Number

Addresgs 0 1 p; 3 4
N239:0 0000 0000 0000 00A0 000A
Function 10 = Read Brake Danger Limit
Addrasa 0 1 2 3 4
N30:0 000 0000 Q000 OOAOD ogo0C
Function 11 = Read BrakeICaution Limit
Addreas 0 1 2 3 £
N31:0 0000 0000 0000 00AQ 000E
Funtion 12 = Read Baud Rate

Addresas 0 1 2 3 4
N32:0 0000 0000 0001 00A0 0022

5
GQ00

0050

0050

6060-

0060

0051

0051

0051

0051

0051

0051

0051

0061

)
0000

6
0000

6
0000

6
0000

7
00EQ

7
GOED

7
00EQ



N{4:40 6025 0060 6080 00EQ 0000 00G0 0024
N44:50 0000 0000

Function 25

1 and 2 For Channels 1 Thru 16
Address 0 1 2 3 4 5 6
N45:0 0000 0000 0040 0091 0002 0050 0000
Ni5:10 000A  0ODO 0014 0050 00AaA  00DO O0B4
N45:20 000A 0050 0000 0000 0000 0050 0014
N45:30 00B4 00D0 00BE 0050 0084 0091 0005
N45:40 0000 0050 001E 00D0 o028 0050 00BE
N45:50 OOA6 0091  QOOF 0050 0000 00D0 0000
N45:60 0032 0050 oocs 00po 00D2 0050 00C8
N45:70 0000 00D0 0000 0050 0032 00D0 003cC
N45:80 00pC 0050 00EA 0091 0000 0050 0000
Nd5:90 003C 00D0 0046 0050 00DC 00D0 00E6
N45:100 . 0000 0050 0000 0000 0000 0050 0046
N45:110 OOE6 00Do OOF0 0050 002E 0092 0000
N45:120 (000 0050 0050 00DO 005A 0050 00F0
N45:130 0050 0092 0000 0050 0000 00D0 0000
N45:140 0064 0050 00FA  0O0DO 0004 0051 0072
N45:150 0000 00D0 0000 0050 0064 00D0  O06RE
N45:160 O0O00E 0051 0094 0092 0000 0050 0600
N45:170- 0Q06R 00D0 0078 0050 000E oopl 0018
N45:180 Q000 0050 00060 00D0 0000 0050 0078
‘N45:190 0018 00DL 0022 0051 00p8 0092 0000
N45:200 0000 0050 0082 00Do 008C 0050 0022
N45:210 OO0OFA 00952 0000 0050 0000 00D0 0000
N45:220 0096 0050 dozc 00D1 0038 0051  001C
N45:230 0000 00DO 0000 0050 0096 00D0 QQAD
N45:240 0040 0051 003E 0093 0000 0050 0000
N45:250 O0A0 00DO 00AR 0050 0040 00D1  004A

Functilon 26 = Read 8 Consecutilve Reglsters (12 Bit Data)

Address 0 . 1 2 3 4 5 6
N46:0 0000 0000 0007 00AD 0080 0050 0000

N46:10 0000 7'00D0 0000 0050 0000 00D0 Q000

Funtion 27 = Read Consecutlve Reglsters (8 Blt Data)

Address 0 i 2 3 4 5 6
N47:0 0000 0000 0007 00A0 0080 0060 00090

Na7:10 0000  OO0FO 0000 Q0EO 0000 O0ED 0000

NO MORE FILES

0091

Write Speed Compensation For Channels 1 Thru 4 and

7
G0Do
0050
00D0
@050
00Do
0050

- 0091

0050
00D0
0050
00D0
0050
00D0
0050
0052
0050
cODo
0051
00D0
0050
00D1
0050
0093
0050
00D0
0051

00D0
0050

00E0
Q0E0

0010 0050
Setpolinte
8 9
0000 0050
0062 0031
CO01R 0050
0000 00D0
oocCs 0050
0028 00D0
0000 0050
o0D2 0000
0000 0050
000C 00952
0050 0050
0000 0ooDo
DOFA 0050
005A 00DO
0000 0050
. 0004 00D1
0000 0050
00B6 0092
0082 0050
0000 00D0
o0z2¢c 0051
008C 00D0
00600 0050
0036 00D1
0000 0050
0000 0000
8 9
0000 0050
0000 00D0
"8 9
0000 0060
0000 00E0






