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TkEmc BackPlot

Ale View Settings Units Scripts X-¥ X-Z ¥-2 E SETUP | IESE]
MIST OFF
ABORT
AUTO FLOOD OFF BRAKE ON
Tool: 1 Offset: Work Offsets: X0.0000 ¥0.0000 Z0.0000 {mm)
ovetride limits
X _52 .0000 ~ relative
“~ machine
~ actual
Y 5 6 1 2 8 0 “~ commanded
L
“ joint
~ word
1 0 ® 0 0 0 0 continuous
I = I home I
Axis Speed: — Feed Override: m Spindle speed Override: m
MDI:
G1 G17 G40 G21 G30 G94 G54 G49 G99 G64 G551 M2 M5 M3 M48 F225 31600
Program: fhomefjuvefemczinc_files/3D_Chips.ngc - Status: idle
I Open... I Run I Pause I Resume I Step I Verfy I Optional Stop
HE871%56.0617-28.146
HEG81Y56.1057-27.894
HE6891%a6.112-27.838
NB901Y56.1287-27.634
NB331 M3
S8 Sherine Steppermod Minimill - X
Program Viaw Sattings Info A Editor ¥ Backplot A Toolks A Offeats Halp |
MANUAL | ATTO | MDI |_ ABORT
[ ] KEYSLICK E\@ X-¥ | X-2 | Y-2 | a0 | showsetup |
F1 Esztop On/0FF F5 HDI Mode F9 Spndl Fud/0ff  ESC Aborts Actions X - 0 . 0 0 0 0 Al
F2 Hachine On/0ff Fé& Reset Interp F10 Spndl Rew/0ff  TAB Selects Params
F3 Hanual Hode F7 Hizt On/0FF F11 Spndl Decrease END Quits Dizplay
F4 fiuto Mode F8 Flood On/0ff  F12 Spndl Increase  ? Toggles Help Y 0.0000
ESTOP HANUAL SPINDLE STOPPED —-—— HOMED Z
Dverride: 100X LUBE OFF ON K 5 7z 0.0000 j/
Tool: 0 LLEE 0K MIST OFF Speed: EOL0
Of fzety 0, 00 FLOOD OFF Incry  continuous s ST . 7/
__E__
Relative Act Pos: 0, 0000
0, D000 -- MESSAGES - .\\M_’
: SR
Tl L |
Opan.. I Run I FPansa I Resnmsa I Stap I Varify I idla
n140 21,76 y1.6
n150 x0
n151 &1 72
n152 21.25 y1.6
n153 v
154 g0 x0 70 20
n155 m2
n156
n157




File Machine Wiew Help

QR DL Pdiio| e =z NIXIY L& S x T =80

ranual Contral [F3] | pMDI [F)
Adis: K O O Z

- |+ [|Continuous »
Home &ll Touch Off
[~ Owerride Limits

Spindle:  [Stop @
o

Coolant: [~ Mist
[ Flood

Feed Cverride: 100 %
Spindle Override:  100%
Jog Speed: 71 infmin

{ AXIS 1,420 "splash g-code" 3 Tt
{ Mot intended for actual milling )
#1=,1 {SH) T
#2=,01 (CUT)
#3=,0003 (SCALE) M b L - o Sy FoNS
#4=60 (FEED}
G20

{Charactar: 'E')
GOO 2 #1

OM Mo toal Fosition: Relative actual

» torus.png - AXIS
Eile Mkachine Miew Help

OISR

tanual Contral [F3] | MDI [F5]

Bxis: (& & ]
» torus.png: Image to gcode -
Units G20 (in)
Invert Image Yes
MNormalize Image Yes
Tolerance {units) 0.0
Pixel Size 0.00g

Feed Rate (units per minute) |12.0
Scan pattern Rows then Columns
Scan direction Diown Milling -
Depth (units) 0.25

Y step (pixels) 15

Tool Diameter {units) 0.0625

Safety Height (units) ootz

Tool Type Ball End -

Lace bounding Secondary -
Image size: 400 x 400 pixels
hinimum pixel value: 0
Maximum pi<el value: 158

Contact angle 45.0

(o] Cancel

ESTOP Mo toal Position: Relative Actual Filtering...
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The HAL driver supports the bidirectional port, and allows the user to set the data group as
either input or output. If configured as output, a port provides a total of 12 outputs and 5
inputs. If configured as input, it provides 4 outputs and 13 inputs



run.:

latency-test

from a terminal

EMCZ f HAL Latency Test m E

Let this test run for a few minutes, then note the maximunm Jitter. Yoo will use it
while configuring emc2.

While the test is running, you should "abuse” the computer. Move windows
around on the screen. Surf the web. Copy some large files around on the disk.
Flay zome music. Fun an OpenGL program such as glsgears. The ideais to put
the PC through its paces while the latency test checks to see what the worst
case humbers are.,

Max infenqal (ns] Max Siffer (nz) Last mfenval ns)
Servo thread {1ms 1005715 14338 HAE495

Baze thread (25ps ) a6125 17803 235352

15-20 microseconds is GOOD
30-50 microseconds is NOT AS GOOD

=>100 microseconds is BAD




EMC uration Wizard

Machine Name: |my-mi||

Configuration directory: ~femc2 fconfigs/my-mill

Axis configuration: XYZ -

Machine units: Inch -

Driver characteristics: (Multiply by 1000 for times specified in ps or microseconds)
Driver type Other j

Step Time: 5000 BiE

Step Space: 5000 |:|ns

Direction Hold: 20000 |:|ns

Direction Setup: 20000 |:|ns

Parport Base Address: |Ox378 Min Base Period: 30000 ns
Latency test result: 15000 [Gns  Maxsteprate: 33333 Hz

Onscreen prompt for tool change

X Cancel ‘ & Forward ‘

tepper Mill Confi

X Axis Configuration

Motor steps per revolution: &Test this axis
Driver Microstepping 2

Pulley teeth (Motor:Leadscrew): 1 g |1
Leadscrew Pitch: 20 rev /in
Maximum Velocity: 1 infs
Maximum Acceleration: 30 in/s?
Home location: 0

Table travel: 0 tg|8
Home Switch location: 0

Home Search velocity: 0.05

Home Latch direction: Same - ‘

Time to accelerate to max speed: 0.0333s
Distance to accelerate to max speed: 0.0167in
Fulse rate at max speed: 8000.0Hz
Axis SCALE 8000.0

¥ Cancel 4@ Back ‘ & Forward |

n

Parallel Port Setup

Outputs (PC to Mill): Invert Inputs (Mill to PC): Irvert

Pin 1: |ESTOP Out * I Pin 10:|Both Limit + Home X = |
Pin 2: |X Step T|:| Pin 11:|Both Limit + Home ¥ = |
Pin 3: |X Direction T|:| Pin 12:|Both Limit + Home Z = |J
Pin 4: |Y Step TD Pin 13:|Both Limit + Home A * |
Pin 5: |¥ Direction TD Pin 15:|Probe In * I
Pin6: [Z Step ~ o

Pin Z: |Z Direction TD [ Include custom PyVCP Panel

Pin 8: |A Step TD Include custom HAL configuration
Pin @: |A Direction T|:|

Pin 14:[Spindle CW T|:| Output pinout presets:

Pin 16:|Spindle PWM TD Sherline Outputs

Pin 17:|Amplifier Enable T[l Hylotex Outputs

X Cancel ‘

& Forward ‘

MC2 Stepper Mill Configuration
Spindle Configuration
PWM Rate: |100 Hz Enter 0 Hz for "PDM" mode
Calibration:
Speed 1: 100 PWM 1:0.2
Speed 2: 800 PWM 2:|0.8

Cycles per revolution:| 100

X Cancel 4 Back ‘ &p Forward |




Step Timing Calc

[Required Direction Setup 1 usS
Required Direction Hold 20 usS
Worst Case Latency 18 us
Recommended BASE_PERIOD 22.5 usS
Actual BASE_PERIOD (after testing for lockup ./slowdown) 225 us
stepgen .steplen 1 periods
stepgen .stepspace 1 periods
stepgen . dirsetup 1 periods
stepagen.dirholdl 2 periods
Maximum step rate 22222 steps/sec
Do not change these cells — they do the calculations!

method 1 method 2
Base Period 18.5 225
steplen 1 1
stepspace 2 1
dirsetup 2 1
dirhold 3 2
step period 555 45

method 3
19

1

2

1

2

57

method 4

best method actual
225 225
1 1
1 1
1 1
2 2
45 45



EMC config files
/home/user/emc?2/

INI

The ini file overrides defaults that are compiled into the EMC code. It also
provides sections that are read directly by the Hardware Abstraction Layer.
HAL

The hal files start up process modules and provide linkages between
EMC signals and specific hardware pins.

VAR

The var file is a way for the interpreter to save some values from one run to the next.
These values are saved from one run to another but not always saved immediately. See the
Parameters section of the G Code Manual for information on what each parameter is.
TBL

The tbl file saves tool information. See Tool File section of the G Code Manual.
NML

The nml file configures the communication channels used by the EMC. It is normally setup
to run all of the communication within a single computer but can be modified to communicate
between several computers.
.emcrc

This file saves user specific information and is created to save the name of the directory
when the user first selects an EMC configuration.2



HAL

Hardware Abstraction Layer

Linkage between EMC signals and hardware pins

Halmeter
Halscope

-4 HAL Oscilliscope IBEE
Harizantal Run Bode--Trigoer
Z0atm a00 mSec 4047 samples ||« MNarmal |(o MNarmal

Fos | | per div at 994 Hz C Single | C Auto
I : || TRIGGERED | ~ Stap Farce
: RETTE TR PPPRERERE 12l Level Pos
AT SAE icin FPos

B : B : B : SCELIE LE"-"EI

SR R e S TR S SRRy - 00 Q0
[1]z[a]4 s|&|7]|a|3a|i0[11]12]13]14]15|18] oOffset Rising
Selected Channel 0.000 SOUEE

& Y _wel Chan Off Chan 3




Examples of Commercial CNC Controllers

Mach 3

Windows 2000/XP
Operating System

1Ghz CPU

512MB RAM
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FJ FlashCut CNC - Model 1200 Phone Base.fgc - Sample.STP - Flashcut.tlg 4=

_Eie Edit Configuration Controler WView Coordnates Fawvgrites Help _ - FIaSh Cut CNC
- Program _S¢t | Machine _Sét ~

X 3.9400 X 4.9400
b 4 1.7400 |Y 2.7400
Z -0.0050 |z -2.0050
A 0.0000 |A 0.0000

Relative Set | Dist To Go
X 4.9400 |X 0.0000

ps 2.7400 |Y 0.0790
Z -2.0050|Z -0.0030
A 0.0000 |a 0.0000

Tool: [#1 - Ball End 1116 ~| Length..

ofset x| 00000 Y| 0.0000 Z| 0.0000

|
| Comp: |Positve (G43) | Diam: | 0.08625
X |

H142330Y1.5142-0.054 :J Spindle RFM 'G'Cﬁdel Jog | pﬂll‘ﬂl HOmEJ Aux | MDI I p[ﬁh@l

M142950%1  $582-0. 033 ' =300 | '

H142360¥1.5612-0. o MHIpToEne | SR I Program Feedrate: [ 30.0

H14237071.5842 m

H142380Y1.6082 L | | Stower | 100 -E%Ovemue:l 300
=1000

Run Time: 00:41:40 Reset C Ste & Contl
= * nuous
0 To Go: 00:13:39 —I £

of| [zre0 ] | T Start H ~ Feed Hold (Any Key) |

H142430%2.

00&Z2-0.

Real Time
Data On Pulse & Direction Controlled Curret
High-speed Signals to Motor Coils
— USE
6—:
= - | ey (CZTED N e—)- ‘ £

— |
' : . a Position

FlashCut CNC USB Signal Motor Drive Box Feedback  Motors

Software On Generator (Servo or Stepper) (servo Only)

Windows PC
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