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Titanium Components
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PuaEIER - 3DFTEPERRL Sax

OFTEN IMITATED. NEVER DUPLICATED.

Larger key bow
for extra stamping space
and easler handling

Key ts marked with end-user or
dealer 1D number to frace its origin

Thicker key
means added strength

Protected by 4 utility and
> 2 design patents

Factory side-cut combinations
provide multiple levals of geographic
end-user or dealer exclusivity

6 top pins and

5 side pins provide
higher pick-resistance,
more combinations

Schlage introduces a new
standard for key control. schiage's
high-security Everest Primus and medium-security
Everest cylinder and key management systems provide
the optimal fiexibility in key contrel and affordability. Our
medium- and high-security products can be mixed in the same
key system and are upgradable. enabling you to tailor security and
cost to meet your exact needs. Both levels of security cylinders offer
longer patent life {extend: fied key distri have keys that can be
cut on standard machines (for maximum convenience and savings), and are
availabie in a full range of cylinder types,
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Inkjet
Printhead

Feed Roller

Leveling >3
Roller

Feed
Piston

Build
Piston
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PRI ES A Tax
¢ RIS (SLS)

Scanner system Laser
scanning

direction

» Laser beam Pre-placed
—1 powder bed
Sintered (green state)
powder particles
(brown state) | Laser sintering

Roller Fabrication

Powder
powder bed

delivery

Object being
system fabricated y9e2,

nﬁJ,_wa,A <‘,4’,,.J"'\«

7550 LA el r./ r,‘ i
Y V0¥ o @; .l I‘ T4 70 < ‘I‘I S

Ns

Unsintered material
in previous layers

Powder delivery piston Fabrication piston
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 SLA - ST ARENRIAR

Scanner system

/

/ Laser beam
|

Layers of solidified resin

Liquid resin

Platform and piston
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RepRap Pursa Mendel : ¥f&ESH “Zox

EXTRUDER

ENDSTOP
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RepRap : FE™=2

EXTRUDER DRIVER

O il .

DRIVER X-AXIS

(ONN)

7

HOT END
~
, ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
HOT END TEMP. nnnnnnnnnnnnnnnnnnnnnnnn DRIVER Y_AXIS
@ 4 MAIN BOARD A | ﬁ
PRINTBED TEMP. VENDSTOP

DRIVER Z-AXIS

%

HEATED PRINTBED POWER SUPPLY Z-ENDSTOP
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RepRap . =2V fﬁx

 ABS (AGIE-T ZIH-ARZIGHEEY)) , HT3DF]
ENRYEC EE Rl B R E 24210-230°C

* PLA (R¥LER) , BFHIREZ170-180 C
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@00 Untitled - SketchUp
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O @ ©|® Select objects. Shift to extend select. Drag mouse to select multiple. Measurements
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3DFEFE : OpenSCAD -

module BezConic(p@,pl,p2,steps=5,h=1@) {

stepsizel = (pl-p@)/steps;
stepsizeZ = (pZ-pl)/steps;

for (i=[@:steps-1]) {
assign(pointl = p@+stepsizel*i)
assign(pointZ = pl+stepsizeZ*i)
assign(point3 = p@+stepsizel*(i+1))
assign(point4 = pl+stepsizeZ*(i+1)) {
assign(bpointl = pointl+(pointZ-pointl)*(i/steps))
assign(bpointZ = point3+(point4-point3)*((i+1)/steps))

//polygon(points=[bpointl,bpoint2,pl]);
linear_extrude(height=h) polygon(points=[bpointl,bp
ointZ,pl]l);
I
I
I
I

module YaHei_contour@@x5b89_skeleton() {
translate([@,0,-10/2]) linear_extrude(height=10) polygon( points=[
[3e, 38], [33, 4], [33, 371,
[3@, 3@], [25, 24], [42.5, 24.@],
(60, 24], [63, 23], [6@, 21],
[55.@, z1.e], [5@, 21], [46, 1Z],
[S?r 3]! [53, -S:Ir [593 -ﬁ]r
[ﬁlr 'g:lr [58! 'g:lr [491 -ﬁ]l
[35, ]r [24! -?]r [4: -g]:
[lr -a]r [3: 'ﬁ]: [23: -4]:
(31, 21, [2ez, 51, [17, 7],
Viewport: translate = [ 0.00 0.00 0.00 |, rotate = [ 48.70 0.00 308.70 ], distance = 1953.29 4
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IREUESE : netfabb Tox

netfabb Cloud Service - Beta

Processing file CartoonPlane2B stl (1915.25 kB)...

[ Download original file ] [ Download repaired file ]

V Repairing file: Complete

! Rendering original file:  In progress %

Rendering repaired file: Waiting in queue ™%
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BN : Slic3r £

ANTIY

800 Slic3r
@ Print Settings ~ Filament Settings = Printer Settings |

& @ | $ = @ | . | S
More Fewer ' 45° ccw 45° cw Rotate... ' Scale... ' Split
Name Copies @ Scale

{bunny-flatfoot.st| 1 100% ‘:

|
|
8 |
% | I
- I Il
| I
| |
| I
‘ I
800 Slic3r
{ o Add... | {'53 Auto { Plater [ Ziprc-aiito| Filament Settings | Printer Settings |
X =135
|8 Delete J[X Del | claud-RepRap +|[=)(@)  Laver height
: Layer height: 0.3 mm
Print settings: | Claud-RepRap :|  Filament: | Claud-RepRap S| prir " | Layers and perimeters . ye g ‘ —
Infill First layer height: 100% mm or %
_Loaded /Users/Claud/Hardware /RapidPrototyping/STL/bunny-flatfoot.stl 2 Speed

[ Skirt and brim Wertical shells

| [
| [
| [
| [
| [
| L Support material ' .
: | Notes : Perimeters (minimum): 3 hj
| fb Output options | Randomize starting points: ]
| I Multiple Extruders |
| [
| [
| [
| [
| [
| [
| [
| [
| [
| [

Cenerate extra perimeters “

o Advanced when needed:

Horizontal shells

|
©

Solid layers: Top: |5 EJ Bottom: |3

Advanced

Avoid crossing perimeters:

Loaded /Users/Claud /Hardware /RapidPretotyping/STL/bunny-flatfoot.stl

X3DITENME W& X - HEM




| 2 43ImiUite’s] b
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[B)im o )

Layer height (mm)
Shell thickness (mm)

Enable retraction @)

Fill

Bottom/Top thickness (mm)
Fill Densit 69

Speed & Temperature

Print speed (mm/s) !50 ’

Printing temperature (C) |220 ’

Bed temperature (C) '70 ]
Support

Support type [None ] '] .
Platform adhesion type [None l '}
Filament

Diameter (mm) \ 2.89 ’
Flow (%) 100.0 |
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LAYER 4
10% INFILL
2 PERIMETERS

LAYER 3
10% INFILL
2 PERIMETERS

LAYER 2
SOLID
2 PERIMETERS
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® OO0 Vim ; ® 00

Bolid Default 1 Binary STL output from Blender: /home/hoeken

XCON2013

facet normal 3.349045e-02 9.994390e-01 1.223960e-16
outer loop
vertex -5.474383e-02 2.859420e+01 3.534476e+00
vertex 1.913421e+00 2.852824e+01 3.534476e+00
vertex 1.913421e+00 2.852824e+01 1.767238e+00
endloop
endfacet
facet normal 3.349045e-02 9.994390e-01 1.223960e-16
outer loop
vertex 1.913421e+00 2.852824e+01 1.767238e+00
vertex -5.474383e-02 2.859420e+01 1.767238e+00
vertex -5.474383e-02 2.859420e+01 3.534476e+00
endloop
endfacet

facet normal -3.370514e-02 -9.994318e-01 -1.223951e-16

outer loop
vertex -5.474383e-02 -2.859420e+01 3.534480e+00
vertex -2.009696e+00 -2.852827e+01 3.534480e+00
vertex -2.009696e+00 -2.852827e+01 1.767243e+00
endloop
endfacet

facet normal -3.370514e-02 -9.994318e-01 -1.223951e-16

outer loop
vertex -2.009626e+00 -2.852827e+01 1.767243e+00
vertex -5.474383e-02 -2.859420e+01 1.767243e+00
vertex -5.474383e-02 -2.859420e+01 3.534480e+00
endloop

1,1

/Downloads/bunny-flatfoot.stl AEAAA@A
@A@AQA@A@A@A@A@A@A@A@AED% ' Aa}RAGWUBrs (A1<8d>
&A»URB(r'A<94>Y/AU"UB A@ARA@A@A@A@AGAGA@A@A
@A@«AA Aa[@AA[G"B-£A\AAR<88> ' AyASBAYAGA\AB<I
6>0Af $B A@A@A@A@A@AGARA@A@A@AG@AGT . A\AQAQAM
AL-A[BWEA\AAQ<ADAE «A[Ba<84>A]AAVSAMAG AXB A
@AARA@A@ARA@ARA@A@ARABI<84>ATAAVAMAG  AXBW6
AAAQ<ADAE«A[BE<87>ATAZIADALYAXB AGA@A@AGA@
A@A@A@A@A@A@AG@AEAAGAA _<A@aBADAESAEAARTA@I?AQ
A=JACA¢BN@GXADA  A@ARAGAGARA@AGA@A@AGARAGAK
_Ag)ACA3§iBD<8e>A_A110A]°mBB[A_AAGAGA . <9f>]B
A@AQAGA@A@A@AGARA@A@ARA@TAS ADE%AANeA]B<8f
> . AWAtb(A<9d>:AZBUAD A<94>1'AAQGAZB  A@A@A@A
@ARAGA@A@A@A@A@A@<8d>EAVAAYYFADGUA®YAMA?ALFA
:#AABBEAMAEALHAUOUA  A@A@AGA@A@ARA@A@AG@AGA@A
@YZAYASLAA%<8F> | BAXAYAGWAAZ <8e>AABAA<87>AYA«
$0A<9a>N1B  A@AQARA@A@A@AGAGARA@A@A@CAAZA%<9
e>AA5<8f>A[B<8@>+A\Ag0AA)<99>AXBAH , A[AXPOAAL
<99>A[B  A@A@AGARA@ARA@A@A@A@A@A@<B1>AAYAU? <
9b>AAUAYB<IAYAYQ<9b>AA [ »vBU<94>A[AAP° -AD%yB
A@AGA@A@AGA@A@A@A@A@A@A@L<I4>A[AAP° -AQ%yB<
AYAYQ<9b>AA[»VBEAYANALG-A; %VB  A@AG@AGAGA@A@A
@A@ARA@A@AGT <90> - >UZmA_dKB{6AX?AG} ?A  —KBFAQ%
GX]A7YIB  A@A@A@A@A@AQARA@A@A@A@A@{K<87>7EfA
SAUA?KB{6AX?AG}?A  —KBAGD?aGPAAM| LB A@A@A@A@
AGA@A@A@A@A@A@A@<IF>1 | >aAD<8e>A<87>ALBT<90> -
1,1 Top

X3DITENME W& X - HEM 44
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Gcode N 4& =1~

X E - B /\\ % % 4.2 Buffered G Contnmands
ERETENNLI THEfe SMs g e
4.2.2 G1: Controlled move
4.2.3 G28: Move to Origin
° j\:l g 5 *}'L %,% *E 9‘& 4.2.4 G29-G32: Bed probing
4.3 Unbuffered G commands
4.3.1 G4: Dwell
° 3 AJ 1\% 4.3.2 G10: Head Offset
H I 7‘? -L 4.3.3 G20: Set Units to Inches
4.3.4 G21: Set Units to Millimeters
of o 4.3.5 G90: Setto Absolute Positioning
* http://reprap.org/wiki/G-code 436 61 et o Aelaive Postoning
4.3.7 G92: Set Position
4.4 Unbuffered M and T commands
4.4.1 MO: Stop
4.4.2 M1:Sleep
4.4.3 M3: Spindle On, Clockwise (CNC specific)
4.4.4 M4: Spindle On, Counter-Clockwise (CNC specific)
4.4.5 M5: Spindle Off (CNC specific)
4.4 .6 M7: Mist Coolant On (CNC specific)
4.4.7 M8: Flood Coolant On (CNC specific)
4.4.8 M9: Coolant Off (CNC specific)
4.4.9 M10: Vacuum On (CNC specific)
4.4.10 M11: Vacuum Off (CNC specific)
4.4.11 M17: Enable/Power all stepper motors
4.4.12 M18: Disable all stepper motors
4.4.13 M20: List SD card
4.4.14 M21: Initialize SD card
4.4,15 M22: Release SD card

XCON2013 XN3IDFTENM Z W dHxiT - B M



Geode MAGFEtIFITIE SR

Vim 80 e

Vim

RTYPE : CUSTOM 164 G1 X113.138 Y692.0 F600.0 E13.9585

M1@9 S230.000000
3 . . 165 G1 X112.644 Y68.0 F4800.0
;Sliced /Users/Claud/Hardware/RapidPrototyping/STL/bunny-f1l 166 G1 X117.321 Y68.0 F600.0® E14.0753

atfoot.stl at: Thu 11 Apr 2013 14:59:12

;Basic settings: Layer height: 0.3 Walls: 1.5 Fill: 20 167 G1 F2700.0
;Print time: 7:24 168 G1 E12.0753
;Filament used: 13.04m 95.85g 169 (1 F600.0
;Filament cost: Unknown 170 G92 E@

M140 S110 ;heat the bed !!! WARNING: hard-code here 171 ;TYPE:WALL-OUTER

1 172 G1 X87.617 Y63.797 Z0.3 F1600.0

M190 5110 ;keep bed temperature !!! WARNING: hard-co 173 G1 X64.477 Y&0.523

de here !!!. ‘ 174 G1 F2700.0
10 G21 ;metric values 175 G1 EZ2.0

11 G9@ ;absolute positioning

12 M107 ;start with the fan off 176 G1 F1600.0
13 G28 X0 Y@ ;move X/Y to min endstops 177 G1 X64.581 Y60.46 70.3 F600.0 E2.003

14 G28 70 ;move Z to min endstops 178 G1 X65.253 ¥59.823 EZ2.0261
15 G1 Z15.0 F180 ;move the platform down 15mm 179 G1 X66.188 Y59.084 EZ2.@559
16 G92 EO@ ;zero the extruded length 180 G1 X66.763 Y58.8 E2.@719

17 G1 F200 E3 ;extrude 3mm of feed stock 181 G1 X67.818 YS8.559 EZ2.@989
18 G92 EO@ ;zero the extruded length again 182 G1 X68.586 YSRB.459 EZ2.1183
19 G1 F4800 183 G1 X69.615 YS58.484 E2.144
e aeing- 184 G1 X70.878 YS8.675 E2.1759
22 :TYPE:SKIRT 185 El X71.516 Y58.841 EZ2.1923
23 G1 X39.5 Y64.909 70.3 F4800.0 156 61 X71.94 ¥58.855 E2.2029
24 G1 F2700.0 187 G1 X74.871 Y59.737 E2.2793
25 G1 E2.0 188 G1 X75.272 Y59.965 E2.2908

<ny-flatfoot.gcode" 135532L, 3652299C

XCON2013 SHIDFTENM B2 EH RN - &M 46



U+ T EDH 2l R4

o SLPRIBEIN & 1Xgcodets S LR H

8 00 Pronterface
|  Port |/dev/tty.usbserial-A5014UU] v @ 115200 v || Disconne | Reset | Load file | Compose | SD |  Print Pause Recover

ANTIY n *

| Motors off |y 30002 mm/minZ: | 200 |E| Cclnneclting... .

- = Printer is now online.
X:0.00Y:0.002:30.00E:0.00
¥:0.00Y:10.002:30.00E:0.00
X:0.00¥:20.002:30.00E:0.00
SENDING:M105
ok T:27 B:27

Heat:| OFf | 185 (pla v || Set | Check temp |
Bed: | Off |60 (pla) | v || Set | |Watch
|_ Extr_ude | Reve_rse |§;;
s/[s] ™M ' 1p0|[s] ™M/ 150 Graph offline
U U min 100 P
50
T:27 B:27 [ | Send |
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JEDHLENE

’l
o
am BT R

s FEREE

— Sprinter

— Marlin

— SIFW

 C/C++ZgEF

* Arduino IDEZ{AVRZZ
X fR1FaR4n 1%

e avrdudelzsE

® O 0 Sprinter | Arduino 1.0.5
Sprinter
e a
//READ COMMAND FROM UART
J
void get_command()
{
while( Serial.available() > @ && buflen < BUFSIZE)
{
serial_char = Serial.read();
if(serial_char = "\n' || serial_char == '\r' || serial_char == ":" || serial_courm
{

if(!serial_count) { //if empty line
comment_mode = false; // for new command
return;

}
cmdbuffer[bufindw] [serial_count] = @; //terminate string

fromsd[bufindw] = false;
if(strstr(cmdbuffer[bufindw], "N") !'= NULL)
{
strchr_pointer = strchr{cmdbuffer[bufindw], 'N');
gcode_N = (strtol(&cmdbuffer[bufindw][strchr_pointer - cmdbuffer[bufindw] +
if(gcode_N != gcode_LastN+1 && (strstr(cmdbuffer[bufindw], "M11@") == NULL)
{
showString(PSTR("Serial Error: Line Number is not Last Line Number+l, Lasi
Serial.println(gcode_LastN);
//Serial.println(gcode_N);
FlushSerialRequestResend();
serial_count = 9,
return;

Arduino Mega (ATmega1280) on /dev/tty.usbserial-FTEG6CJY
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* Who: S
* Why: Aft4ATE
- ZF M@ E MR =

— FIX IR AT BE TR EE K

— BfrE A gE T AL ZRFTED
ARG

- A XERIXT, BZE
whoZFIwhy
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* What: IEHF4
- RS
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* How: ZM{AII
- E . BRE
— EHE
— EE M
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* When: T AN {E=HINH 7
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http://download.trimble.com/sketchup/sketchupmen.dmg

. _t)]J:IL?FK'ﬁ: http://dl.slic3r.org/mac/slic3r-osx-uni-0-9-10b.dmg

- 5%

— RIFF

http://software.ultimaker.com/current/Cura-13.06.5-MacOS.dmg
http://koti.kapsi.fi/%7Ekliment/printrun/Printrun-Win-Slic3r-12Ju
rduino.googlecode.com/files/arduino-1.0.5-macosx.zip
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« IR
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* B SR TRV IR BUAR K B

+ By
- SCADHL\I] = Wy | — =
. L@ :(( 7\_ | B -
- ST LS{ 141 bunny-flatfoot.  bunny-flatfoot.s bunny-flatfoc;t_ google_glasses.  hazard_coin.stl
gcode tl profile.ini stl
S B N
- . $ g -
ipadstandsolid.s  myCuraConfig.i octocat.STL whistle_v2.stl whistlesl.scad
tl ni
+ 5 .
) R — - | —
I& LL] /N - :

=5

— 1:% _9__:&]- _J: 1% —*u _I'{ %’j’c M |T M whistle:tf_ﬁxed. whistlev2 fixed_

— X v =1
leiﬂj,ﬁ&TEI'ﬁ:%Eﬁ http://thingiverse-production.s3.amaz
_ Z%ﬁé_@] T_J- Elj ;H‘L E/\] %ﬁﬁ%M ITM? onaws.com/assets/c5/b6/c8/b8/c0/b

unny.stl
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EEE o

® 00 Vim w

o %"I" Xq- " object_sink = 0.0
- enable_skin = False

plugin_config =
Eodel_matr‘ix = 0.0972329757256,0.794069108095,0.0,-0.794069108095,0.0972329757256,0.0,0.0,0

_ -[; .0,0.8
extra_base_wall_thickness = 0.0

cool_min_feedrate = 10
fan_layer = 1
?{' l /rd fan_speed = 100
- 1T A fan_speed_max = 100
raft_margin = 5

raft_base_material_amount = 100
raft_interface_material_amount = 100

support_rate = 50
support_distance = 0.5
infill_type = Line

. solid_top = True
o I&—— |J_:|- " fill_overlap = 15

L—-I VAN S W bridge_speed = 100
sequence = Loops > Perimeter > Infill
force_first_layer_sequence = True

AN
- AR R
retract_on_jumps_only = True

hop_on_move = False

[alterations]
start.gcode = ;Sliced {filename} at: {day} {date} {time}
;Basic settings: Layer height: {layer_height} Walls: {wall_thickness} Fill: {fill_d
ensity}
;Print time: {print_time}
;Filament used: {filament_amount}m {filament_weight}g
;Filament cost: {filament_cost}
M149 S110 ;heat the bed !!! WARNING: hard-code here !!!
M190 S110 ;keep bed temperature !!! WARNING: hard-code here !!!
G21 ;metric values
G90 ;absolute positioning
M107 ;start with the fan off
G28 X@ Y@ ;move X/Y to min endstops
G28 720 ;move Z to min endstops
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* fHIE:
— B USBZ 53

AR IR, F

R IX1EHFE<S (gcode)

— FTEIHL 5= HIPCIE B IRITUSBEL
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JEDHLENE Tax
- ENEMY, BUARERZIE

* MARSEENNEH? Heerre

140 const bool DISABLE_Z

141 const bool DISABLE_E =

— MERERIE: V35 EE

144

3k 145

\ % 146
147 const bool INVERT_X_DIR

148 const bool INVERT_Y_DIR = false;

[m] S N2 Q 149 const bool INVERT_Z_DIR = true;
_— }\A*ﬂﬁ% I:I:I |\ ﬁ;:—{lé Eﬁ - yn 1EJ- 150 const bool INVERT_E_DIR = false;
= . 151

— 152
E Ej] 1[% E& 153 const bool INVERT_X_DIR = false;
=z 154 const bool INVERT_Y_DIR = true;

155 const bool INVERT_Z_DIR = false;
156 //const bool INVERT_E_DIR = false;
157 const bool INVERT_E_DIR =

158

159

160

161

164
EHMERND LEETH B

168
169
170
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o LHFTENNIAISEF R TE B EMMERER—E
— ITHESRIBEZ?  (Stuxnet)
— AEREER:
s BEAXAAREIMAHMER
o B SRER
.« WBTIE, FTEEERE
s BB EEGSEI
o JIENTET &k
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DN= =1 -

EXFTENHLE 4 : R RIRBEIKFA :
1. BIUSBZ, KHEIEMH 1. FTHKFE(]
MIFTENHL T EZE|PC
2. XYEHfbinary patch 2. MRREHE
a. MBI a. ?
b. E{IKFED b. ?
c. 1B #HF/E c. 7
3. FEHRLEFTEIN] 3. R EUKFE]
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« FR2HEIL, BE—1O:M

* FxHYRepRap Prusa Mendelfy = fxSanguinololu Rev
13aFAEEH O, =EBEMHRN, FEALRE
5 J3 $E10%0

— http://reprap.org/wiki/Sanguinololu

Ll

stk500_getsync

Arduino may return the following error when attempting to load firmware:

avrdude: stk500_getsync():not in sync: resp=0x00
! avrdude: stk500 disable(): protocol error, expect=0x14, resp=0x51

N TTEEAN
To resolve for boards older than Rev 1.3a, hold the reset button on your Sanguinololu for about 10 seconds. While still holding the button, try to

upload the firmware again (File --> Upload to Board). Let go of the reset button as soon as Arduino reports, "Binary sketch size: ###### bytes
(of a 63488 byte maximum)". The firmware should now be accepted.

workaround / /

XCON2013 XN3IDFTENM Z W dHxiT - B M



%“J\TU ﬁﬁf

* RepRap=E iy
— RAMPS: Fr/fArduino Megajfil_EPololud Eix
— Sanguinololu: JERAMPSHI R IR FEN—1K, T2l

N IA_I
=N

ArduinosE®

— Printrboard: - FSanguinololugZ M REF Y EBE O

* RepRap[E = =7 ===
— {88 FHArduino IDEZRE

— {#EHArduino IDE_1%

o
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2 A=""demo

e Demol: WEHEHEE

* Demo2: WHHE

* Demo 3: XI3DFTENHAVINTG

XCON2013

— Arduino Uno

— Fr/ERVhello, world: blinki2F (KT R%R)

e

st (FHFA)

— Galaxy Nexus with USB OTG
— B, FFIn

— RepRap Prusa Mendel with Sanguinololu

— Sprinter

]

R RE R RS
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Demo 1: BlindBlink

XCON2013 XN3IDFTENM Z W dHxiT - B M



ﬂ;i% inf
 F#g: Arduino Uno e
e %%1¥: Arduino IDE 1.0.5

« 12 : BBz Blink ea i

/ the setup routine runs once when you press reset:
void setup() {

"/ initialize the digital pin as an output.
pinMode(led, OUTPUT);

D
D

Blink | Arduino 1.0.5

Blink

‘/ Pin 13 has an LED connected on most Arduino boards.

MADE i) .
IN ITALY ’- o e O DA R0 ¥

= n s, - K
\9 o . D\ | e ' - /7 the loop routine runs over and over again forever:

- ‘ digitalWrite(led, HIGH); // turn the LED on (HIGH is the
. axems ARDUINO Fro delay(1008); /4 wait for a second

TR Ul g . a "_ . digitalWrite(led, LOW); /7 turn the LED off by making t
S i delay(1008), /7 waitt for a second

ANALOG IN
G LLE R
a9 <aga€«<s

Azteeg X1 v1.0 W/ ATmegab44p 16Mhz on /dev/tty.usbserial-AS50140UU)
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demo time
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8 06 Blink | Arduino 1.0.5

e {fHdigitalWrite
S ABEAAES, 2

A4 Pin 13 has an LED connected on most Arduino boards

A Kk /7 give it a nane:

int led = 13;

~ \ N — A V4 o - Ir
PY QE& ':l:l EZ /\ E \i/ *& H‘j‘ /¢ the setup routine runs once when you press reset:
1'9 1 o ] 1) L_ l / b-l ﬁ 3 void setup() {

#Q AYE4 A3 7/ initialize the digital pin as an output
E,\] = 7;& y 1%1‘11 GH?I jﬂ pinMode(led, OUTPUT);
¥

/4 the loop routine runs over and over agaoin forever:

void loop() {

digitalWrite(led, HIGH);, // turn the LED on (HIGH is the
delay(1008), /7 wait for a second
digitolWrite(led, LOW); /¢ turn the LED off by making t
delay(1008),; A/ wait for a second L
} F Y
= = <ir

Azteeg X1 v1.0 W/ ATmegab44p 16Mhz on /dev/tty.usbserial-AS014UL)
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1 =B -,
TIR =T -
1

N E 1
— $ avrdude -p atmega328p -c arduino -P
<usb serial port> -U flash:r:dump.hex:1i

2. B EH
— ST
3. EEEH

— $ avrdude -p atmega328p -c arduino -P
<usb serial port> -U flash:w:fixed.hex:1
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TR 2 ENY Zax
a. Intel Hex -> binary, B2 54~
b. 3L %: avr-objdump
— Hfh75Z=: IDA Pro, AVR Studio
c. JLEwRB2A
SHEEFRMNdigitalWrite
@ TR BT SUFE
@ BHI2EMIBWILAREEN
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TR AZENSF Zax
e. SHFArAXdigitalWritefJiAH
f. ESIHERAZE

— LDI R22, 0x01 ,; HIGH
g. f#tTopcodeZghy
h. A ppatch77 5
i. Hizpatch lhex>(ff, FEERRKE
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e 060 Vim o

137 void digitalWrite(uint8_t pin, uint8_t val)

138 { ‘ _
139 uint8_t timer = digitalPinToTimer(pin);
1490 uint8_t bit = digitalPinToBitMask(pin);
141 uint8_t port = digitalPinToPort(pin);
142 Volatile Uint8.t ¥out. —
143 , )

144 if (port == NOT_A_PIN)|return;

145 L A

146 // If the pin that support PWM output, we need to turn it off
147 // before doing a digital write.

148 ff (timer != NOT_ON_TIMER) [turnOffPWM(timer); |
149 j

150 out =[portOutputRegister(port); |

154 L J

152 _uint8_t OldSREG = SREG;

153 1 cliQ); |

154 N

155 if (val == LOW) {

156 *out &= ~bit; |

157 } else {

158 [*out [= bit;]|

159 } x

160

161 SREG = oldSREG;

162 }

XCON2013 3D M & & W i & AT
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re,

rél,

r24,

ré4,

r2s,

r3e,

ris,

rZ4,

r24, :

r2s, ; . r22,
r*3@, : .+8
r2s, 106 ; r24,
r2e, ’ : r25

"gér r24,
r39, .+

ri9,

r19, r24, X
42 ) : ré4, r25
“+128 . M X, rid

rig, rl8 : @x3f, rlg

+84
rig, oOxo3
+28
ri8, x4
.+10
rlg8, exel
.+48
rlg, oxvZ
.+68
.+40
rig, @xdo
L+44
rl8, exe7
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* Demo 11X EZHMA. KR
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® 00 Vim "

° Python’ ~220 LOC 168 def 1indBl1’.nk(ser‘iaI):

169 origin_hex = "dump.hex’

170 origin_bin = "dump.bin'

171 AAA,EFi in_asm = "dump.asm’'

172 fixed_hex = 'fixed.hex’

173

174 Log('Download firmware from the board to ' + origin_hex)

175 runCmd('avrdude -p atmega328p -c stk500vl -P ' + serial + ' -U flash:r:' + origin_
hex + ":1i -F")

176

177 Log('Convert the dump to ' + origin_bin)

178 Hex2Bin(origin_hex, origin_bin)

179

180 Log('Disassemble the binary code to ' + origin_asm)

181 runCmd('avr-objdump -D -b binary -mavr5 ' + origin_bin + ' > ' + origin_asm)

182

183 impl, calls, addrs = FindFunction(origin_asm)

184 Log('Found implementation of digitalWrite at @x' + impl)

185

186 if lenCcalls) > @:

187 Log('Found %d calls to digitalWrite at %s' % (len(calls), repr(calls)))

188 else:

189 ErrorAndExit('didn\'t find any call to digitalWrite')

190

191 if len(addrs) > @:

192 Log('Found %d calls need to be fixed' % len(Caddrs))

193 else:

194 ErrorAndExit('didn\'t find any calls need to be fixed')

195 return

196

197 Log('Fix the dump to ' + fixed_hex)

198 FixHex(origin_hex, fixed_hex, addrs)

199

200 Log('Upload fixed firmware to the board')

201 runCmd('avrdude -p atmega328p -c stk500vl -P ' + serial + ' -U flash:w:' + fixed_h
ex + ":i -F")

v

202
203 Log('Done!")
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Demo 2: BlindBlink on Android
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- Z
%iﬁ ;iEE
« FAH1: Samsung Galaxy Nexus

e OS: Android 4.3
« BfFr: Arduino Uno with Blink

MADE @ .
INITALY /=ty o e
ale » . " =

Q-”
SR TR
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demo time
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2
JRIESHT =L
e AndroidFi 2 & FARMEJPC
o FE{E: USB OTGZ:

e Shell: Terminal Emulator

— https://play.google.com/store/apps/d
etails?id=jackpal.androidterm

* Python: python-for-android

— http://code.google.com/p/python-for-
android/

« THEJF%: andavr

— https://code.google.com/p/andavr/

XCON2013 XN3IDFTENM Z W dHxiT - B M
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ANTI

* Python, ~250 LOC
+ and Shell, ~40 LOC e

avrdude done. Thank you.

[+] Convert the dump to dump.bin

"import site' failed; use -v for traceback
[+] Disassemble the binary code to dump.asm

"import site' failed; use -v for traceback
[+] Found implementation of digitalWrite at 0x370

[+] Found 2 calls to digitalWrite at ['106', '11c']
[+] Found 1 calls need to be fixed
[+] Fix the dump to fixed.hex

[+] Upload fixed firmware to the board

: AVR device initialized and ready to accept instruct]

| B R A
0.00s
: Device signature = 0x1e950f
: NOTE: FLASH memory has been specified, an erase cyc
be performed
To disable this feature, specify the -D option.
: erasing chip
reading input file "fixed.hex"
: writing flash (32768 bytes):

ZEWH LN - BEM
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Demo 3: HalfTemperature
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7N k=1
 ¥TEJA1: RepRap Prusa Mendel
— Made by YesRap, model P2; assmebled by Claud Xiao

« F#x: Sanguinololu Rev 1.3a

o YMEZZ: ATmegab4dp

o [Ef&: Sprinter (commit: 3dca6f0)
* OS: MacOS X10.8

* Zm1¥: Arduino IDE 0023

o JRH|ER{E: Printrun Jul2013

e SBETT: Tenmars YC-717 (KBU#R3L)
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. lﬂTEM‘M% o] {2 2 SEFR N 34

/IIIIJX E/] ‘P\UK_I_1—L

QAAIGQIE?

— R ERLERE AR G E G PrintrunEFH

— %Bﬁij]l] /\\\;Iﬂll
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demo time
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JFIBDHT : iIBEEXgcode Zox
* M104: BEERLKERE
— M104 P15100: FE - PTHELANEEIRE v100T
© M105: B SR TENF AR
— M105
— JR[E: ok T:201 B:117
« M109: FEFTHKE
¢ M190: EBITEIFEEE]

g
\!-ll/

4

n
It
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JRIES 1T : Slic3 rEﬁJZE"JgCOde /Ef

: infill extrusion width = 0.70mm
: solid infill extrusion width

b

= @.70mm
; top infill extrusion width = @.70mm

; first layer extrusion width = 0.45mm

G21 _: set units to millimeters =
M190 S110 ; wait for bed temperature to be reached
M104 S230 ; set temperature

G28 ; home all axes

M10@9 S230 ; wait for temperature to be reached
GY¥ ; use absolute coordinates

M83 ; use relative distances for extrusion

G1 F1800.000 E-2.00000

Gl Z0.300 F1500.000

Gl X64.491 Y61.004

G1 F1800.000 E2.00000

Gl X64.751 Y60.744 F600.000 E0.00719
Gl X65.971 Y59.634 E0.03225

G1 X66.461 Y59.234 E0.01237

Gl X67.211 Y58.664 E0.01842
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JRIESHT © Sprinter&i5 Tox

‘@00 Sprinter | Arduing 1.0.5

Sprinter Configuration.h FatStructs.h Sd2Card.cpp Sd2Card.h Sd2PinMap.h SdFat.h SdF: ; il ¥

return;
brealk ;
case 189: { M1G9 - Wait for extruder heater to reach target.
if (code_seen('5")) target_raw = tempZanalogh(target_temp = code_value());
~ #itder WATCHPERIOD
i f(target_raw=current_raw)
i
watchmillis = max(1,millis()); 0
watch_raw = current_raw;
¥
else
{
watchmillis = @;
¥
#endif

codenum = millis();

Arduino Uno on /dev/tty.usbmodem1411
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‘800 Sprinter | Arduino 1.0.5

* tempzanalogh ()

#if defined (HEATER_USES_THERMISTOR) || defined (BED_USES_THERMISTOR)

) an a l O g— 2 t emp ( ) ji{nt tempZanalog_thermistor(int celsius, const short table[][2], int numtemps)
int raw = 9;
/\ byte 1i;
’—E_ > O A
o 1% IELl;\ ?I:HIJ Ll E/] *%?IJ{I: Eor (i=1; i<numtemps; i++)

\\/ *i {E_ %D if Ctable[i][1] < celsius)
/.IIIIIX {

raw = table[i-1][0@] +

E (celsius - table[i-1][1]) *
2 IE \ (table[1i][@] - table[i-1][@]) /

(table[i][1] - table[i-1][11);

- BRHEEITHE

¥

// Overflow: Set to last value in the table m
if (i == numtemps) raw = table[i-1][@];

return 1023 - raw;
3 .
#endif v

I =
L -

o/
A
v

Arduino Uno on /dev/tty.usbmodem1411
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T : Sprinterj5fY Tox

‘@00 Sprinter | Arduino 1.0.5

#define NUMTEMPS_1 61 -

JRIEDH

~u

const short temptable_1[NUMTEMPS_1][2] = { m
{ 23 , 300 1,

{ 25 ) 295 s

{ 27 , 290 1,

{ 28 , 285 1,

{ 31 , 280 1,

{ 33 , 275 1,

{ 35 , 270 1,

{ 38 , 265 1,

{ 41 , 260 1,

{ 44 , 255 1,

{ 48 , 250 1,

{ 52 , 245 1,

{ 56 , 240 1,

{ 61 , 235 1,

{ 66 , 230 1,

{ 71 , 225 1,

{ 78 , 220 1,

{ 84 , 215 1,

{ 92 , 210 1,

{ 100 205 1,

{ 109 , 200 1,

{ 120 , 195 1, 2
{ 131 , 190 1, v
— —y T4 »

Arduino Uno on /dev/tty.usbmodem1411
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[RIEDHT | IEAL? Tax

* BXMI09HYSLELAAD
— target raw = tempZanalogh (target temp =

code value());
— jBtarget rawhy{EEREA2B]A]
* [A):

— FEAREM104. M105FIM190

— 4R ED 5 A binary rewriting

— BERREIRENEIM109ER R A S TR E 154X
© Rk AERAGRIFERS. AERRASprinter. RNERMAS EAR
* B KEswitch-casefXIZE [F]

XCON2013 XN3IDFTENM Z W dHxiT - B M



[RIBDHT . BAK ? Tax

* Mtemp2analogh () HYSCIAS
— JRRreturn 1023 - raw;, {EEEXKEME, T
PLEE SR rewriting
* o)A
- ZR A B EEIRRE, BB X Manalog2temp (),
AARE S BT L?
— temp2analogh () #EMH G FERE, AJsEFE I

Claud:~/xcon2013/code/Sprinter$ grep 'temp2analogh' *

Sprinter.pde: if (code_seen('S')) target_raw = temp2analogh(target_temp = code_value());
Sprinter.pde: if (code_seen('S')) target_raw = temp2analogh(target_temp = code_value());
heater.cpp: 1int minttemp = temp2analogh(MINTEMP);

heater.cpp: int maxttemp = temp2analogh(MAXTEMP);

heater.h:#define temp2analogh( ¢ ) temp2analog_thermistor(c,temptable,NUMTEMPS)
heater.h:#define temp2analogh( ¢ ) temp2analog_ad595(c)
heater.h:#define temp2analogh( ¢ ) temp2analog_max6675(c)

XCON2013 X3DITENME W& X - HEM



[BIRSHT  (EAK ?

* Xanalog{EMtemp ERIXT KL
EIHR

— I, EEEEE
— F T Xrawfg
* O]
— AATIEH

- WP REER, BRE....IF
4F i X

_\\

* FLIEEH!
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const short temptable

5

El @2

@0 @5 e1 29 @
@0 F5 20 38 @

2 90 98 01 7D @0 BD 01
E 00 29 02 69 00 4F 02

5A 90 BE @2 55 @@

9
8
3]
LBl M5S0 00 02 @3 4B 00 21 03 46 @0 3E @3 41 0@ 59 @3

Run Template
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Run Script

ACE@h: A@ 41 CD CC CC 3E AQ OF 00 20 AG OF 20 908 32 00

ACF@h: ©@ @0 DO 07 00 02 64 8@ @1 DC @5 FF 01 @1 piAlY
OF 00 15 0B OE @@ 12 @@ FE FF 16 @0 17 00 OE 90

AE10h: 13 @@ FF FF @3 00 @2 0@ 1A @@ 14 @@ FF FF @1 00

Ol HESC 00 71 03 37 00 87 03 32 00 9A @3 2D 0@ AB @3
Dl N8 00 BA 03 23 @@ Co ©3 1E @0 D1 @3 19 @0 DS @3

I10id0 am14 90 E1 03 OF @@ E7 03 QA 0@ E

Pl L2 C @1 19 08 27 @1 1B 00 22 01 1C @0 1D @1 1F @
ADF@h: [N 00 00 0@ 0@ 87 1A 7C 1A 9
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SSS8888s S
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° P t h on i 2 1 O LO C 159 def HalfTemperature(serial):
Y 4 160 origin_hex = 'dump.hex'

161 origin_bin = 'dump.bin’
162 fiixed_bin = 'fixed.bin'
fixed_hex = 'fixed.hex'

Log('Press the RESET button in your Sanguinololu board and hold on ...')
time.sleep(15)

Log('Relax it now!")

time.sleep(1)

Log('Download firmware from the board to ' + origin_hex)

runCmd('avrdude -p atmega644p -c stk500vl -b 38400 -P ' + serial + ' -U flash:r:'
+ origin_hex + ":i -F")

Log('Convert the dump to ' + origin_bin)
Hex2Bin(origin_hex, origin_bin)

Log('Find the thermistor table in the binary code')
addrs = FindTable(origin_bin)
if len(addrs) > 0:
Log('Found the table at %s' % repr(addrs))
else:
ErrorAndExit('Couldn\'t found any thermistor table')

Log('Fix the binary code to ' + fixed_bin)
FixBin(origin_bin, fixed_bin, addrs)

Log('Convert the binary code to' + fixed_hex)
Bin2Hex(fixed_bin, fixed_hex)

Log('Press the RESET button in your Sanguinololu board and hold on ...")
time.sleep(15)

Log('Relax it now!")

time.sleep(l)

Log('Upload fixed firmware to the board')
runCmd('avrdude -p atmega644p -c stk500vl -b 38400 -P ' + serial + ' -U flash:w:'
+ fixed_hex + ":i -F')

Log('Done!")
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Claud:~$ shasum whistle-on.gcode
3b26e5037bea3e4bed4285e0ab9065ae22612cee whistle-on.gcode
Claud:~$ shasum /Volumes/NO\ NAME/init.g
3b26e5037bea3e4bed4285e0ab9065ae22612cee /Volumes/NO NAME/init.g

G1 X86.659 Y90.697 F2100.000
G1 F1800.000 EZ2.00000
G1 X81.972 Y95.383 F1500.000 EOQ.18410
M106 S134
G1 F1800.000 E-2.00000
yil.500 F2100.000
X81.733 Y94.738
F1800.000 E2.00000
X82.751 Y93.245 F1200.000 EQ.05019
X84.408 Y91.579 EQ.06526
X85.733 Y90.619 E0.04546
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— Dreambox. 3D Printing Meetup at Berkeley Skydeck

al

["IJI

Tkt

— Brian Evans. Practical 3D Printers: The Science and Art of
3D Printing. Apress, 2012.08 (RIFHIZZ &R Z—)

I FRE%:

— Dale Wheat. Arduino Internals. Apress, 2011.11
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Email:  xiaozihang@gmail.com

Website: http://www.antiy.com

#iE:  @ClaudXiao
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