Quadrature Encoder Uset's Manual

Specification and Installation Guide

NetLinc, TLLAser400 & PTRBe

Oct 2015

This document assumes that you have already installed a NetLinc, TLAser400 card or PTRBe, and
at least one laser micrometer—if not, please see Quick Start Guides 1-4.

NOTE: Total Vu must be Started or, in the Running state for encoder updates to occut.

(& Total Vu ==k

Total Vu Data Logging Window About

Start / Stop Status
Hit <F2> or F2 F4
click Start | _—

RUNNING LOGGING: DISABLED

Encoder Specification

A line-speed/length encoder is a device that produces pulses to indicate line ot product movement.
With an encoder connected, Total Vu™ software monitors the incoming pulses to determine line
speed or total product footage. Fach measurement scan is then tagged with the product footage.
The measurement reading and product footage pairs can be used to compute pitch measurements
(see the Total Vu User’s Guide for more information), product footage in log files, etc.

Multiple encoder inputs are possible with Total Vu. Zero latency quadrature inputs are available using
the TLAser400 catd(s), and/or NetLinc(s). Non zero latency | non quadrature counter inputs are
available using an I/O device - Precision Timer Relay Box (PTRBe NetlO or PCle version).

] LaserLinc, Inc
937-318-2440
O%D. laser info@laserlinc.com
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QUADRATURE ENCODER INTERFACE SPECIFICATION AND INSTALLATION GUIDE

TABLE 2 ENCODER INTERFACE SPECIFICATION

Input Voltage - TLAser400/NetLinc ~ 4.75-28 VDC, RS-422 (factory config) - TLAser400 / NetLinc
4.75-5.25 VDC - PTRBe default. Optional 4.75-28 VDC - factory config

PTRBe only
Input Low Voltage Threshold < .9V
Input High Voltage Threshold > 1.7V
Input Impedance/Pull-up/Pull down  5VDC, ot 12 VDC pull-up ot pull-down positions available. 2.2K ohm
resistors recommended if needed, Factory Default: - None

Input Phase - TLAser400/NetLinc Single Phase or Quadrature

PTRBe Single Phase
Input Circuit Types - TLAser400/NetLine  Single ended or Differential, jumper selectable, Factory Default—differential
PTRBe Single ended
Input Signal Type Square wave
Maximum Frequency 1MHz
Max Cable Length Consult your encoder manufacturer's specification

Encoder / Measurement Cortelation  Zeto seconds latency between encodet sampling and measurement sampling
TLAser400/NetLinc Only

Encoder Interface Cable Style Hirose, HR10A-7P-6P, provided with tinned leads
Back Panel Connector Style Hirose, HR10A-7R-6S, provided on PC back panel
Encoder Supply Voltage 5 or 12 VDC for TLAser400 (Jumper J7 select), 5VDC only for NetLinc

Supply Cutrent, fused .150mA continuous maximum



QUADRATURE ENCODER INTERFACE SPECIFICATION AND INSTALLATION GUIDE

Encoder Interface Cable

5 conductor/shielded
(24" Cable & Backpansl Conn.
Suppliad by Laserline) Backpanel

Caonnector

UL

LaserLinc Laser Micrometar

System
(PC Supplied by
Customer])
£EW
\
(Encoder & Connector i
Supplied by Customer) ﬁ;
) COptical Shaft Encoder
5-28 VDC
(2.0.) Encoder Products Inc. hiodel 725 Typical Encoder
T2-NSS1000AHVAFHEY N Waveform
28V A mT e

Typical Encoder Connector Wiring Diagram - T1.Aser400
Diagram 1
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Typical Encoder Interface Wiring Diagram -Internal NetLine(s)
Diagram 2

8
Dayglaser

www.laserlinc.com

O



L | z £ | ¥ | g ] ) _ ] | 2
T L IR A ] il | Q=104 i
AL DR a3 o 4 20EE
n_.___“._u._h__..:ﬂ““mh._w._..__n R AL A | AR H33HT i O3ETd A28 3 3 388
A e K14 1) ond ¢ g
T e 3340 + 1 W ==
AR S 1) - ARG M SN JIHRA S0 Q38 1218 . a 5 m m m
i W OHY HEHI 0878 FLHW + W m W m m
e b STROT ddaHE 1Y T ;
..u“mlu...u Eﬂ.ﬂmﬂ—.ﬂﬁ ey gpreraren T¥I50 ONY 350910 4o TWTH TTHIE | a2 q1300m L Qmmm W
S0 s T 7043 T1% - INOHIg T7¥D r
4100363 QL DA 328108 4iMad
WO HOILSAHHDD 4 DIHHE ¥ LITHHG S .._.._zm .
]
09T DHIAY O BOWIH - 31873 9300 IH3 395 . . - %
K2 100100L8€ T e |4 Z
LHICA MO 2RT S
LG WO A m
| < MO IS M =
QL5 DN _ HIOC NS DRILEIY _ b
2 g
S
- Wé .
A S &
0
% LTHITWAINDS W AMO m
WOF ATAEILHL JHMLEN TerlEaLsa ¥ 40 N A DR
_.Du__“_MB 958 TA00W + I0% 3004 130003 q
|8€0040 3 .
Wd y
-
S
HO . IW
- S
- 3 E
= [ Jm
FO0EIH Ol MADE D« T D HI00 IWI T ml
A 00 [ OHOOEE =
i




' | & | S I P 3 ._ a i
FEITTE ET T TR AN TE e i e )
eI 1 boem)
LUYDLIAG] 40 L s e v o
D o Ja¥D L0 BoL| HIHEE OV Y TH MUY |
o B T b T e T
538 ot w33 s arnm sl i rmtgpe] A na s e,
PR e T
AdnEh \EuE 3 - \TGErY 3R SOHH4IHY
ATMINY HEMH 330419 =} __U-
sl $00T1 SHIA ©13$GAIH - 31995 4346 2HT 4N e
A ETETE 2 - - - |
e Er T e UL R FILE R JHT 100 1070488
7T CIND
e
A %40 33 AL SHITLIH THHAT LI
=} f= 10- 10500
ST SHILH O L $06T1 S - 71995 43465 HT dWns
i ! HHE-T 100 10-0288
| MR HRAZHOT ] Led wolLoknr
43042 HT SHILYRI 15031 ZHAH
s Ll
=} =
g IHIS 4 LS HOT $49IT SN oL 380U - T 1340 0HT AT

&l %0937 SHLLTE

o1 L HAT DHITAIS T Lo LH G

EHAE 100 100288

Loy Wiod HalLohnr > SoTHp ———1 )
40 LHI%d HO1 L3N
IUE ETLE GLEAWAVOHNE | gqyans aame Ling) ©L$9¥I1 OHL T

de
FTLTTA0W - 30 WD W 43003 HT

12-E0040 4 E ¥

LHIGd H ol L2 HOP
1 %0937 SHILE

=l ==
ST SHILE KRG ED - 3192 4390 2HI A%t

E-T 00 10-0522 Y

SHILI AN TN G A3d KE-TL- 00l d-ng gE
FH-LL-0EE- 000 WG U0 HYy 39 150w J43IHL
S HITLIIH ToHATLNT ¥ S33130 o T

SHITLEH To'HATLHI A & MOl oD o 30 H o L T H ol L o .

=} {—=—
A2 14w 4303 >HA ZHTLIH T9HATLHI

W34 [-B0EE-00Z0

%44 3 W4 ATIHI SHITLIH THH 143
L0 LOG00

WILEAS A3 543130 AT SHITIIH TYHAI LN A .(f
Bed 32043 IHE SHITLIH T HATINT 248 WNWE YW o' 4 J43HL -

“5erd A2 AT LN S HITLIH T9H AR TN Q1L d9
A3 ER-TL-0000-08 22T WH GO0 H' 39 150w 343HL -
ATACTHI GLOANFI-F IANGS =}

LTHD

10 40 HALLDINNED +ATIONIS ¥ [OINHOD LIND s SR N AN S A SN og._ﬁ@u.
FELat] JHAG IS 4 S LS00 10-0L 28
REE] ey a
HIT45 A 34154 AT 719 3 ]
[EEEE) 41 [l
JUHAA WA 438194 A 21 B >
TUR, - v
10700 TP R P ETER 3. LR
531990 11 - [N GHId 31000

LaserLinc, Inc
937-318-2440
info@laserlinc.com
www.laserlinc.com

Typical Encoder Interface Wiring Diagram - Multiple Exct/ Int Net]ine(s)
Diagram 4
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Typical Encoder Interface Wiring Diagram - Multiple Internal NetLinc(s)
Diagram 5
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Installation Procedure - NetLinc Internal or External Style

1. Ensure the Encoder /| Quadrature option is added to your Total Vu software.

2. Internal Netlinc - Connect adapter cable PN 0200-3308-17-6" to LaserLinc scanner.

2.1 Connect encoder interface cable to encoder pulse source. Connect 6 pin Hirose connector to
adapter cable marked "Encoder". Proceed to Step 4.

3. External NetLinc - Connect encoder interface cable to encoder pulse source. Connect directly to
the 6 pin Hirose connector marked "Encoder" on External NetLinc box.

4. Define an encoder in Total VVu / Full Config | Encoders. NOTE: The 1st encoder is predefined and
assigned to either a TLAser400 or NetLinc encoder input. Measurement name is "Lengzh".

Installation Procedure - PTRBe Counter Inputs

1. Add an encoder counter measurement in Tozal 1'u/ Full Config/ Encoders. Upon selection of a counter
(A0-D3), the connection pin-out within the Precision Timer Relay Enclosure (PTRBe) will be listed.
Please note; this input is non gero latency | non quadrature, i.c., the count value IS NOT correlated to a
measurement value, and counting is one direction only. The PTRBe is factory configured for (4)
5VDC encoder inputs only. Contact tech support should you need additional inputs or voltages.

2. Connect to the specified single-ended connection-point within the PTRBe enclosure using (2) wires
from your encoder source - Signal & Ground, e.g., in the PTRBe enclosure, connect SIGNAL to
TB31.1 (green terminal block) and GND to TP31.GND (blue push-button terminal).

a8 LaserLinc, Inc
937-318-2440
O%‘ laser info@laserlinc.com

www.laserlinc.com



QUADRATURE ENCODER INTERFACE SPECIFICATION AND INSTALLATION GUIDE
Installation Procedure - Module on TLAser400 Card

Note: If you purchased the encoder option with your system, proceed to step 7.

[ Q About Total Vu Lér

Fy

Copyright (C) LaserLing, Inc. 1999-2015
All Rights Reserved

LaserlLing, Inc.
Fairborn, OH 45324
937.318.2440
hitp fiwww laserlinc.com

Installed Options

m

Zero Latency Encoder
Quadrature Encoder
Digital O
UltraGauge+
Zero Latency Digital Input
Control Loops: 4
Portals: 11
Portals Used: 2




QUADRATURE ENCODER INTERFACE SPECIFICATION AND INSTALLATION GUIDE

1. Power down the PC.
2. Remove the TLAser400 card.

3. Select desired signal input type.
3.1 For single ended operation, remove jumper J4 on encoder module PCB (see assembly drawing -
Diagram 9 below).
3.2 For differential, install jumper J4 pins 1-2.
NOTE: refer to the data sheet for your particular encoder part number to determine this option.

4. Install the encoder module in channel 4 of the TLAser400 card.
Channel 4 is the SIMM module marked ‘CH 4 J6’ on the printed circuit board silkscreen.

5. Install/reinstall the PCI TLAser400 card.

6. Install the encoder input connector/PC bracket in any open rear panel slot.
6.1 Tighten provided screws to secure connector.

7. Connect encoder using the provided encoder interface cable.
The leads are labeled and described in Table 3 (if connecting to your existing encoder output) of,
plug directly into the LaserLinc supplied encoder.

8. Connect the encoder interface cable to the rear panel connector.

9. Ensure the Encoder /| Quadrature option is added to your Total Vu Software.

TABLE 3 TLASER400 E RIPTION

+5VDC/+12VDC Used to provide power to the encoder. If encoder is already powered,  TLAser400
Jumper J7 1-2 12V these signals are not used. Insulate and tie-off leads. card
Jumper J7 2-3 5V

Signal Ground (GND, Reference signal for TLAser400 card. This must be connected to the TLAser400

GRD) encoder ground regardless of power source. card
Encoder A Encoder output signal for single ended or positive half of differential Encoder
(ENC A+) signal pair.

(DATA A)

Encoder A’ Encoder output signal for negative half of differential signal pair. If Encoder
(ENC A-) not used, then insulate and tie-off this lead.

(DATA A)

Encoder B Encoder output signal for single ended or positive half of differential Encoder
(ENC B+) signal pair. Use for quadrature operation.

(DATA B)

Encoder B’ Encoder output signal for negative half of differential signal pair. Use Encoder
(ENC B-) for quadrature operation.

(DATA B’)
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Encoder Connection

The LaserLinc encoder interface connects to encoders from many different manufactures. Please refer to
your particular encoder data sheet for pin-out information. FAILURE TO CONNECT THE ENCODER
PROPERLY MAY RESULT IN DAMAGE TO THE ENCODER INTERFACE, TLAser400 CARD,
NETLINC, PTRBe AND ENCODER!

Depending on what encoder output options are selected, your encoder may require pull-up resistors.
Consult your encoder manufacturer’s data sheet for details. Failure to use pull-up resistors when needed will
prevent the encoder from generating pulses. No damage will occur. Pull-up resistors may be added to the
encoder interface module. Contact LaserLinc technical support for details: 937-318-2440.

1 Choose a method for encoder interfacing.

The power is supplied to the encoder from either the TLLAser400 encoder interface, NetLinc, or the
encoder is already powered by another device.

1.1 If the encoder is powered by another device, determine the voltage level that is used.
The TLAser400 & NetLinc encoder interfaces are factory-set to accept signals up to 28V. The

PTRBe is factory configured for 5VDC operation only. Voltage inputs up to 28VDC are available,
contact LaserLinc tech support.

TABLE 4 BACKPANEL HIROSE CONNECTOR PIN OUT

ENC A’ PIN 1 Signal A (line over A) (optional, install jumper J4 1-2 (default) on
TLAser400 encoder intetface if used—enables differential signal)

ENC B PIN 2 Signal B (Use for quadrature only)

ENCPB’ PIN 3 Signal B” (Use for quadrature only)

GRD PIN 4 Supply Common (must use)

+5VDC/+12VDC PIN 5 Power Soutce (if used, select with jumper J7)

ENC A PIN 6 Signal A (must use)



Encoder Operation

You must first have Total Vu software and a scanner installed with a measurement configured.

1. Hit <F2> or click the Start button.

2. Right click in any measurement window (or create a new window).
3. Select Properties then Measurement tab.

4. Select the Length measurement and Add. Click OK.

5. Turn the encoder shaft.

6. The Length field should count up as the encoder is turned. Refer to the Total/ Vu User’s Guide for
further application setup.

7. To calibrate your encoder, determine the number of pulses per <desired unit of measure>. Enter
values into the encoder configuration in Full Config / Encoders.

Encoder Configuration - Length 1 @

General | Encoder  Length Measurement | Speed Measurement | Use as Defaultl

Length Measurement Name
Enter the name for the length measurement. It must begin with a letter or a digit. [ ] or |
are illegal. The name may be up to 30 characters in length and it must be unigue.

|Length

Units
Select the units represented by the encoder count

Feet j

Pulses per Foot
Enter the number of pulses that equal one Foot of movernent.

Resolution
Select the number of places to display in the measurement value to the
right of the decimal point

107 -

LaserLinc, Inc

oK Cancel \
937-318-2440

e
O%‘ laser info@laserlinc.com
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MOTES:
o A WIEE BACKPANEL - ENCODER I'F CABLE w/FLYING LEADS +12VDC
Flying Lead Preparation
St ourter jackat 5°
Cart-aff shicld wire on fhing lead and
Stripped & Tin Individual conductors 1° QUADRATURE ENCODER SIGNAL NAME (TYPICAL)
1" overall shrink ovar jacked'wire transition
Twisted Par
PLUGS INTO REAR - PC PAMEL i T
_\(gu_cl\d-' ENCODER A
1 SHEILD LENGTH = ot I‘E{{ ENCODER A
Js1 Ceimp under collar /1__ ‘ NC B. ENGOOER B,
; '\g\; Black e encg) — ENCODER
:\ fll e = 7 ‘I;L |_Red 12¥DC
= +
= Lwnte | Rlack GND
HIROSE CONNECTOR MALE
IO e ENCODER END (FLYING LEADS)
PIN HR111-ND DIGKEY) RS
Label Text - Hirose End Label Text - Flying Lead End
CABLE END QOne label per pair
Quadrature Encoder I/F - Flying Leads WHITE - ENCODER A+
CONNECTOR BLACK - ENCODER A-NOT PAIRED
FRONT VIEW PIN 3870-0100-12A-xx GREEN - ENCODER B+ >
D = BLACK - ENCODER B-NOT . PAIRED
— RED - 5-28VDC
BLACK - GND or CMMN PAIRED
P %
/ ® © \

Revision A - change Flying lead label text
8/9/2012 - JWW

B/
\ ~ /
@/’ @ Quadrature Encoder UF - Flying Leads
< PIN 3870-0100-12A-xx
~— __:’_ Lasarline, . Project: QUAD_ENG
A 777 Zopata Dr. Shest: QUAD_ENS

Fairbom, OH 45324 Diata: W27/06
Dato Last Modiiod: 8/9'12

Flying 1ead Cable Schematic (Hirose to flying lead)
Diagram 6
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NOTES:
Quabbin - §110R - 24 AWG W IRE twisted pair BACKPANEL - QUADRATURE ENCODER I'F CABLE
Twisted Pair- (ENC A & ENG &)
[ENCB&ENCE)
ENCODER SIGMAL MAME (TYPICAL)
PLUGS INTQ REAR - PC PANEL
/ T
/ ENC A NOT | cncopenBl ACK (PAIRED wWHT)
1 SHEILD / GHASSIS / GASE ff" e - NC B\\ \ENE - _— p J53
J5z  Crimp undor collar /l_ e oy u,‘,i?\‘ I | '—:3“_:|
I; = T 1 | &m‘ B m‘f‘r | ACH (PRIRED wiAh = o I_—
T 1T
Ty, Eep  12VDC
CRCWN CONNECTOR FEMALE
HIROSE CONNECTOR MALE
, / GOMM. - 7 position CRII0544-165 OR EQUN
;NNHT:MPEP;?GIKE“ BLACK (PAIRED wiHED) e
111+
CABLE END Label Text - Crown End
CONNECTOR One label gverall LABEL TEXT - Hirose end only
FFGONT WEW WHITE - ENCODER A+
BLACK - ENCODER A-NOT PAIRED QUAD ENCODER I'F CABLE
GREEN - ENCODER B+ 3800-0100-12-xx REVA
BLACK - ENCODER B-NOT PAIRED
G‘\ O RED - 5-28 VDG > -
f SUATF=DNELon A Revision A - Add color code call-out
| i and label on Crown end
{1 \g, \sj , 8/9/2012 - JWW
VoA
! L\_3 ) d ) Encoder |/F - w/ Accu coder Connector
' P/N 3800-0100-12-xx REVA
LasaiLinc, Inc. Project. QUAD_ENC
777 Zapata Or Shest. GUAD_ENG
Fairbom, OH 45324 Dlata: 32708
Dt Last Modified: 3912

Direct Encoder Cable Schematic (Hirose to Crown)
Diagram 7

Encoder Pin Out - Encoder Products Inc. Model 725-NSS1000AHV1FNsyn

TABLE 5 SAMPLE OPTICAL ENCODER WIRING FOR MODEL 725 FROM ENCODER PRODUCTS CO.

A

DATA A Signal A / Encoder A+
B DATA B Signal B / Encoder B+
C DATA A Signal A'/Encoder—Use alone (along with GND) if encoder module on
TLAser400 Card has Jumper J4 removed
D + VOLTS DC 5-28VDC
E DATA B' Signal B' / Encodet B-
F COMMON Ground
G CASE Shield optional
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Encoder Mechanical Drawing
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TLAser400 Encoder Module - Jumper Settings

I OO [ RS0 C2[ a o
| ONONnARAR. | g (TG0
| 15 lEljle:ﬁ' R]E E;IT " a
ﬁiﬂ R24RD1 | il :
Borp w5 S50 B TE 7 8
E: % ﬂ%ﬁ L

7"3 [mRe i HRIEEE@J Fraﬁ RET R 40T RA2TT 0
Default Jumper Settings [ Lo oo oo oo o S o oo pe Le e e e
J7-2-3 (5V)

J4 — Installed (differential)

LaserLinc
QUADRATURE ENCODER RS2 FORNAT, A3CL, JGSOLTTE

Board No.. 3800-1105-01 T

REV: A — T PRIMARY ASSEMBLY
LAYERS VIEWED FROM

‘ N N
> CDC Technologies Inc. SATE- 1/96 707

1 8 CDC JOB NO.: CDC1362

Diagram 9
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