Incremental Encoders




Incremental Encoders

 Encoders typically run -
on +5V, not +24V =

e
e Qutputs are typ. not
24V tible eith N
Block Diagram:
J1 5-pin @'g ® —- - DC to DC -
Screw Terminal PS-9V Converter
Connector Interface
Input C|5}— (optional) = 3 12| Output driver VCC
+5VDC |4 11| +5VDC output —
Input B |3}— 10| +5VDC output  JUmPerA
-+ H .
put A2 2.7 kOhms 7.5 KOhms T |2t s VDG byt JumeerB
Pull-up Resistors Pull-up Resistors 7 | c: output
6 | C+ output Note: Jumper A or Jumper B
Output l 5 [ B-output  must be connected for output
Driver 4 | B+output operation. Connect jumper A
Input C |5+ 3 [ A-output  for 5 volt output or connect
+5VDC |4 2 | A+output jumper B for high voltage
Input B |3 1 | Ground output.
Input A |2—
Ground |1
J2 5-pin

Finger-latching
Connector



Absolute Encoders

 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

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

 Interface requires lots of wires (parallel) or a
special comm. protocol
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Potentiometer

e A potentiometer (or pot) is a variable
resistor wired to obtain a variable DC
voltage proportional to position

Gold Plated Terminals

Stainless 5teel Shaft

Precious Metal Slip
Ring Contacts

Brass Bushing

Gold Plated Terminalzs

Element ] - o — Patented Precious
Conductive Plastic Shown B ) Metal Wiper
Anti-bazllazh ; [
wave wazher H\:" ‘
Mounting Types
Pushing mount : Most commonly used,
Maunts easily in the panel hole and
securez with a mounting nut,
i Servo mount : Recommended when the
L - . shaft iz to be attached to a gear or Servo cleat _
S =4 ‘ " other mechanizm, Allows the operator to 3 required Mounting Pane|
— ' index to zero adjuztment by turning the ; ; ;'fﬁ
Patented Precious Shaft Modifications potentiometer, '
Metal Wiper —



Magnetostrictive Pos. Sensor

Pulse sent down magneTostrictive material
Pulse reflects off position magnet's field
Position is proportional to t, - t
Pulse propagates at ~2800 m/s
Resolution is ~.001” with t ~lmsec/in.

sent

update



Magnetostrictive Sensor
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Interactien of magnelic Hhelds
causes waveguide o generale
a strain pulse

Strain Pulse Delecbor



Proportional Control with the PLC

High Speed Input
Pulse Output
°ID control




PLC Input/Output Timing

e PLC scan time: ‘ b

Read Inputs from Specialty /O

—_ Read Inputs Service P:'riphemls

SO |Ve |O iC Update Special Relays
9 "
Solve the Application Program

— Write outputs "

Write Outputs from Specialty /O

v

Diagnostics
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PLC Input/Output Timing
e Total scan time: =

X0 X1 Y0
] STR X0 67 s || 1 {ouT)
_ O 95mSeC mln OR CO 51 ps
' ANDN X1 ST ps -
OuUT YO 1.82 ps I
—5.2msec max e .00 |
STRN C101 67 s g k1o
OUT V2002 9.3 ps o .
STRN €102 67 s A OUT vanes
LD K50 9.00 ps
STRN C103 H7 s Clo2 D
OUT V2006 1.82 ps 1F © K50
STR X5 67 ps
ANDN X10 51 ps cro OUT V2006
OuUT Y3 1.82 ps I
END 12.80 ps B . _
X5 X10 V3
SUBT OTAL 5111 pis N 1 (our)
Overhead DLO6 {END )
Minimum 746.2 ps '

Maximum  4352.4 ps
TOTAL TIME = (Program execution time + Overhead) x 1.18



High Speed Input/Output

e High speed counters m—r—

— Use X0,X1, and X2 B N 27y
e Pulse Output Wi [

— Uses YO and Y! — 1=

e One of six modes can be used

— Mod
— Mod
— Moo
— Moo
— Mod

— Moc

e 10: High speed counter

e 20: Quadrature counter
e 30: Pulse Output

e 40: High speed interrupt
e 50: Narrow pulse capture

e 60: Narrow pulse reject (normal mode)




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

]
DLOS Cutput Circuit DLOS Cutput Circuit

PLC : o T : PLC
YO, Y1 Y2 - Y5 YO, Y1
HSIO 6 data CPU HSIO _ |/Odata__ CPU
COUNTER V-memory COUNTER e V-mermor
LK R FILTER | |Mode Select ~ FILTER | et S2ecll re3a] ooto
CLK Heset il V7633 | 0010 CLK  Reset LIEn
[ ] 1
[
X e X A3 KT AR X1, K2 *3= K7
L Cire t t




Mode 10 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,
ents | g 28, and 30cm

oy USU 4006412
P9 o Presets are;

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

Preset =



Mode 10 high Speed Counter

m  PLC _

- _ [ [_]: Industrial Lathe

owg Il A 3 C
i Iz I

M :2’.}: et e T e e rrzzzrzz] Motor
Ly

*0, counter clock R
" Start

CPU Scan
Counter Current Input
- — Update
T — Value
X0, counter clock Resat Ladder INT
— Frogram /
%2, external reset ™ I,Ejfff‘ Execution | 'l'EI'T-
2 4 o = nterrupt
V-memory Prelset Data . proger a Routine
V2320 ) 0000 | 1000 Current Frogram
| I instruction
V2322 | 0000 : 2000 v SPxxx
V2324 | 0000 I 2500 Output \R\\
V2326 | 0000 | 3175 [ Update AT

5 | l

[ve3re] oo21 | oooo |—!




Mode 10 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 10 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.

Industrial Lathe

B Cc

a2

[l L

I

Counter —=
Device

F

i

X L i Fr

Start |-

SPO

_|

e |

Cutter head

LoD

Load Presets

K1500

ouTD
Wa3z20

LoD
k3780

ouTD
Wa3az

LoD
K4850

ouTD
V2324

LDD
Kt

ouTD
V2326

Lead screw

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

5P1
— F——uwe  ce
5P1
_L/li B0
5P
—1
S5P0
- |
X3 Y1
- | (sD
x4 YO
— | (seD)
(Eend
INT Q0
SPE40 Preset 1 %0
- | @sD
SP541
_| |_ Preset 2 Y1
————{ SET
SPR42 :)
_| l_ Preset 3
x2 c10
— | (seD)

{IRT)

CTTE is the HSIO counter. The first rung's SFA1
always enables the counter. The dummy input in
the middhe is off (unused in this example).

The third rung's Resat input is normally off,
because we will use the external resel. You can
optionally reset the counter value on each powerup
using the SP0 contact

Input X3 enargizes when the groove has finished
culting. So, we retract the cutter head.

Tign lead screw on agaln, after cutter head has
retracted.

EMD eoll marks the end of the main program.

The INT label marks the baginning of the interupt
sarvice rouline program.

Inside the intermupl sesvice routing, we turm OFF the
lead screw modor immediately.

These spacial “equal” relays turn on individually as
the coresponding praset is reached. In this
application, each results in the culling of a groove
(Y1), 50 they are logically ORed together.

Input X2 will be energized inside the imarrupt
routine if X2 external interrupl was the soufca.

Return from the intermupt service routine.
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