PROPORTIONAL FEEDBACK

e Direct vs. Indirect Measurement
e Continuous vs. Discrete sensors
e Incremental and absolute



DIRECT VS. INDIRECT

e Measuring position of a carriage Is better
than measuring rotation of leadscrew

e Measuring level in a tank or weight of a
product is better than measuring flow

e Measuring temperature of an oven Is better
than measuring heater current

e Budget usually dictates whether direct or
Indirect measurement will be used



CONTINUOUS AND DISCRETE SENSORS

e Most sensors are analog, and give readings
on a continuous scale that must be
quantized for use with a PLC.

e Position sensing can be done with encoders
that give a guantized reading to start with

e Linearity and temperature coefficient are
usually limiting factors on accuracy of
continuous, analog sensors. Discrete
sensors are limited by resolution.



ABSOLUTE VS. INCREMENTAL

e An absolute sensor gives a single,
unambiguous reading for a given position

 An incremental sensor indicates an
Incremental change in position

e Incremental sensors require a separate
means of establishing “home” position



INCREMENTAL EENCODERS

Incremental encoders give relative position
Information

— count + and - relative motion

— Index pulse gives a once-per-revolution
signal

— Resolution = 4x number of slots
— establish absolute ref point each power-on

Light condenser lens 4
source Photodetector [1)




INCREMENTAL EENCODERS

e Quadrature signal outputs
e Single-ended vs. differential output
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ABSOLUTE |

= NCODERS

 doubling resolution requires adding another
photodiode/LED pair

e cost Is much higher than incremental

e does not require seeking to establish
reference location




HYBRID INCR/ABSOLUTE ENCODERS

add more information to index channel to
reduce amount of seeking required to find
reference position.
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POTENTIOMETER

e A potentiometer (or pot) Is a variable
resistor wired to obtain a variable DC
voltage proportional to position
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MAGNETOSTRICTIVE SENSOR
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HIGH SPEED INPUT/OUTPUT

e High speed counters

DLOS
PLC Output Circuit
[

— Use XO,X1, and X2
* Pulse Output o
— Uses YO and Y! ooe [

Input Circuit

e One of six modes can be used
— Mode 10: High speed counter
— Mode 20: Quadrature counter
— Mode 30: Pulse Output
— Mode 40: High speed interrupt
— Mode 50: Narrow pulse capture
— Mode 60: Narrow pulse reject (normal mode)
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MODE 10 - HIGH SPEED COUNTER
e Up counter, counts to 99,999,999
e Up to 5kHz input rate (incr. on XO low->hi)

e Count is compared to preset values to
generate events.

e Reset can be X2 or ladder logic
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MODE 10O HIGH SPEED COUNTER

Used for applications like cut-to-length
EX:

e 4096c¢cnt/rev enc

O :§>: e 10cm diam roller

e rotate turret and
operate at 12, 20,
cnts st 28, and 30cm

oy St 400612
P9 e Presets are;

n-D 31416
1565, 2608, 365!,
3913

Preset =



MODE 10O HIGH SPEED COUNTER
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MODE 10O HIGH SPEED COUNTER

e Setup consists of
writing values to
several special
memory locations

Input | Configuration Function Hex Code
Register Required
X0 V7634 Counter Clock 0001
X1 V7635 Filtered Input X086, xx = filter time
0 - 89 ms (BCD)
X2 V7636 Counter Reset (no interrupt) | 0007* (default)
o207+
Counter Reset (with interrupt) | 0107*
0307*
Fllitered Input *xx06, xx = filter time
0 - 99 ms (BCD)
Preset Preset Special Preset Preset Special
V-memory Hegis- Relay V-memory Regis- Relay
ter Number ter Number
V2321 [ V2320 SP540 13 V2351 V2350 SPE54
2 W2323 [ va3zz2 SF541 14 V2353 V2352 SP565
3 V2325 [ V2324 SPh4z 15 V2355 V2354 SPE5E
4 V2327 [ V2326 SP543 16 V2357 (V2356 SP5ET
5 V2331 [ V2330 SP544 17 V2361 [ V2360 SPEED
g W2333 [ Va3az2 SP545 18 V2363 [ V2362 SP561
7 V2335 [ V2334 SPh46 19 V2365 [ V2364 SP5E2
8 V2337 [ V2338 P47 20 V2367 [ V2366 SP5E3
8 V2341 [ V2340 SP550 21 V2371 (V2370 SP564
10 2343 [ V2342 SP551 22 V2373 V2372 SPEEE
1 V2345 [ V2344 SP552 23 V2375 (V2374 SP5E6
12 V2347 [NV2346 SP553 24 V2377 (V2376 SPEET
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MODE 10O HIGH SPEED COUNTER

SPO0

Praset Data

Assignments X4 - Cutter head retracted

He}

SPO

Cend

A|vzazo| oooo ! 1500
B | vz322| 0000 | 3780
C|wv2a24| oooo | 4850

V2326 | 0000 | FEFF

Select Mode 10

X3 - Cutter head extended

Y0 - Lead screw motor
Y1 = Cutter head solenoid

Enable Interrupts before reaching a presel
generates an interfupl. Special Relay SPO i on
duriryg the first CPU scan.

Load constant K10 into the accumulator. This
selects Mode 10 as the HSIO made.

Cutput this address to WTB33, the lcation of
HSIO Mode select registed

Load the constant required to configura X0 as
the counter clock.

Output the constant K1 to WTE34, the location of
the setup parameter for X0

Load the constant required to configure X2 as
an external ieset with interrupt

Cutput the constant 1o V736, the location of the
selup parameter for X2,

Load the octal address 02320 into the
accumulator. This instruction automatically
converts the address info bex.

Output this address to W7E30, the location of
the pointar 1o the Presel Table.
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Load the presel A value into the accumulator.
Output the accumulator contents 1o the mamaory
location for preset 1.

Load the presel B value into the accumulator.

Output the accumulator contens to the memory
location for preset 2.

Load the preset G value into the accumulatos.
Output the accumulator contents 1o the meamaory
loation for praset 3.

Load the constant K into the accumulatos. This
value represents the end of the preset list.

Oudput the accumulater contents to the memony
location for preset 4 {(end of preset marker).



MODE 10 HIGH SPEED COUNTER

5F1
—| |7 uoc CT78 CTTE is the HSIO counter. The first rung's SFA1
5 always enables the counter. The dummy input in
F1 the middhe is off (unused in this example).

R e
SP1
%

The third rung's Resat input is normally off,
SP0 bacause we will ise the extamal reset. You can
optionally reset the counter value on each powerup

_| I using the SP0 contact
K3 ¥1
—| I CHS‘D Input X3 enargizes when the groove has finished
culting. So, we retract the cutter head.
x4 Yo
—| I {:SED Turn lead screw on agaln, after cutter head has

retracted.

'CEN[:ZD EMD eoll marks the end of the main program.

INT ©O0 The INT label marks the baginning of the interupt
sarvice rouline program.
SPE40 Preset 1 %0
_| | "FHS'E) Inside the intermupl sesvice routing, we turm OFF the
| - lead screw modor immediately.
SP541 u w
Pressat 2 Y1 These spacial “equal” relays turn on individually as
—| |— the coresponding praset is reached. In this
(SED application, each results in the culling of a groove
SPR42 (Y1), 50 they are logically ORed together.
_| |_ Preset 3
x2 c10
—| I CSED [nput X2 will be energized inside the imarrept

routine if X2 external interrupl was the soufca.

[IHT:J Return from the intermupt service routine.




ROUBLESHOOTING MODE 10

e Won't count:
— check ladder logic (using CT767?)
— check wiring and signals (sinking/sourcing, pulse width)
— check reset input status
— check parameters (use Data View)

e Presets don't do anything

— check preset values (BCD, correct addresses)

— check interrupt routine (int #0, enabled at start, int
rtn at end of ladder)

— check special relay numbers

e Counts, but won't reset
— check reset input or internal reset logic



MODE 20 QUADRATURE COUNTER

DPII-.%E | Cutput Circuit l
Y0, 1 Y2 - %5
HSIO . CPU
[0 data
COUNTER ) | [ ¥-memoary
Mode Select
Phase Phase - V7633 | 0020
A B Reset
[ 1
X0 X1 X2 X3 X7
Input Circuit
f

Leading Edge Signal _"| ||'_ 90° phase shift
Clockwise sequence ‘\ll ; | | | | |
Phase A Co

Phase B .E—I—|

Counterclockwise sequence | : Vo
Phase A :_l:—|

Phased __| | | | | |
Leading Edge Signal ’/:'I I-— one cycle




MODE 20

e Must have an encoder that will work with
12-24VDC, or use external convertor

pofgrmee

Signal Common

Phase B__mM
i
Phasear1 | T |©°%
Encoder Input Wiring
Encodear




MODE 20 CONFIGURATION

Input | Configuration Function Hex Code
Register Required
X0 V7634 Phase A 0002 (default)
quadrature, absolute
0 to 99989999
oo12
quadrature, absolute
-B388608 to B388607
A1 VYB35 Phase B 0000
X2 V7636 Counter Reset (no interrupt) | 0007
Discrete filtered input 1008
| Direet30OFT
| SPO Load constant K20 into the accumulater. This solects
| Lo Mode 20 as the HSIO mode.
I K20
Salect Mode 20 ouT Cutput this address to V7633, the location of the HSIO
— V7533 Mode select register.
LD Load the constant required to configure X0 as Phase A
1 K2 input.
auT Output the constant to V7634, the location of the setup
— VTE34 registed for X0.
LD Load the constant required to configure X1 as Phase B
— KD Input.
auT Output the constant to V7B35, the location of the setup
| v7gas register for X1.
LD Load the constant required to configure X2 as an external
— K7 resel.
auT Output the constant 1o VTB3E, the location of the setup
— VTE3R reqister for X2.
co
4(:55& Sat CO on at pawerup to enable counting.




MODE 20 LOGIC
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CT78 ks tha HSIO guadratuse countes. The first rung's SP-
always enables the counter. The dumimy input s used by
the built-in compiler.

The third rung’s Reset input is normally off,
because we will use the external resel. You can
opticnally reset the counter value on each powerup
using the SPO contact.

Load the current value of the counter info the accumulatos
on each scan.

Compare the value in the accumiator with the corstant
FaA4292. I they are aqual, the 3P61 contact will be
turned on.

Set Y0 to ON when the courter reachas of exceads
our comparison value while COLUNTING UF.

Sat ¥1 1o ON when the counter reaches or goes balow
our comparkson value while COUNTING DOWHN.

EMD coil marks the end of the main program..
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