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Ve rVI eW er Master 2 Connections

Black-n-Blue 2
LaserUpgrades.com

Laser GRBL Controller Standard JST-XH Connectors

for all axes and diode

s Silent stepper drivers

Sigand S Full microstepping configurable
sz with onboard jumpers preset to 1/16%

Optional to bring your own

Motor/Servo

Dedicated capacitors for each
axis for low power ripple

suelieuJa3x3

Modular STM32 Controller grbl

* Lightburn compatible

Established as very fast for greyscale
and higher resolution motors

Output port, EleksExtra pinout

12-24V* Input

Durable On/Off Switch with Fused voltage protectlon
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* 24V requires fans-and-died



eature Lomparison
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& Bit Nano | Black-M-Elue Mano | Ortur LM 2 Ortur LMPra [Lag&rparades grbl “ Benefits
Processor & Bit 32 bit 32 bit 32 bit S 32 bit Faster Pacessing with 32bit
Speed 16MHz T2MHz T2MHz T2MHz i T2MHz F Sster Pocessing with higher frequencuy,
High Re=olution, grevzcale Mo ez ez ez ] ‘res Highest resolution iz with grevscale
Bres 3 4 2 2 | g 2 axgs is bare minimum
Extra fwes For Fotary Yes Yes Mo Yes | ‘es #45 adpapter is available far Ortur
Funtime configurable P41 Mo Yes Mo Yes | Yes Can tyne to account for lasermaterial response
Lazer PWMITTL Output es ez Mo (3 3 onlu) | Mo (3.3 ardlyl ‘res Can atcount for laser modules that are not TTLIPWM
Lazer P'M lzolated Output Mo Mo o Mo Yes " Can bd made immune ta power supply noise such as C0Z
Silent Steppers ez Yoz Mo Mo ez Seriously this should be standard eguipment
Esternal Orivers (optionall 7 Yes Mo Mo ‘es Enable*s high power steppers for CHC or high speed, high tarque applications needing » 2,14
Man Oriver Vaoltage 12 12y 12 2407 | 240" Enablgs high power steppers far CHC or high speed, high tarque applications needing up to 214
Configurable Oriver Microstepping Jumpers & A, o Mo | Yeg Enablés up to W25E6 microstepping impacts tarque)
DOual™’ Agis Yes ez N Mo 'l, ez Highelll quality due ta consistent movement of both sidez of gantiy
H. u, z, and Rotary or Lift Mo 1=} Mo Mo | ‘es 1zontraller o rule them all
Dedicated Maotor Capacitors per asis for low ripple Mo Mo Mo Mo I'l Yes Lesg variation of movement acouracy due to burst requirements of steppers
Oual Fan Parts Mo Mo e Mo Yes Ergbles cooling fan for board and i assist
High Endurance off Swith Mo Mo A& & \ Yes ErEures no flaky push button degradation cver time
Fused Input, Valtage protection Mo Mo Mo Mo i ‘Yes Ear fuse iz easier to replace than electronics, Bamps style
[Multiple 5 Outputs [air assist, buzzer, mist, coolant, o Yes ez [ 0] \ ez /| Enables mary custom implementations, gCode driven in Lightburn

e e

" Jrd axis may be present, but not populated

" Bequires 24V diodes and 24V fans. Optional circtuit is built into LaserfJpgrades gibl to accomodate 12V to fansldiode up to 38 with 244 input




e

Section 1: General Setup
Step 1: TMC Silent Driver Installation

~

(D3BIG TREETECHX ¢,
Y=A)Y ATV .2208V3.00

Correct — Driver is installed properly
All pins line up and silkscreen labels line up

11/5/2021 Copyright 2021 LaserUpgrades,

Wrong — Driver is installed 180degrees out
Will blow up all drivers and possibly board

.S Stcpper Axes
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Section 1: General Setup

Step 2: Setting Driver Vref

SCOBIGTREETECHX ¢

i —~ i . i =Imax.
s B TMC2208-V3.05 Measure voltage on 2 locations shown. For TMC drivers Vref=Imax

Adjust potentiometer- clockwise reduces Vref

Set Vref=0.8V (0.8A) for X, Z, A axis (assumes 0.9deg, 0.9A steppers)
Dual Y Axis setup- Set Vref=1.1V (1.1A) for Y axis

Single Y Axis setup- Set Vref=0.8V (0.8A) for Y axis

More current is not better, I've seen bad results if the steppers cannot
manage the heat or the drivers get overheated and lock up.

7. Install blue heatsink- these do not travel well, so these heatsinks are not
installed when you get them (see below)

A A e

. —— -  \—

Measure Voltage on these 2 locations
Peel off Plastic Liner

Install Blue Heatsink
11/5/2021 Copyright 2021 LaserUpgrades.
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Section 1: General Setup
Step 3: Power and Computer Connections

..... SR MicroUSB to computer

Shielded with Ferrite Micro USB cable

| have verified this cable works perfectly even
at 15feet (5m)

|| https://www.amazon.com/Monoprice-

~ USB-2-0-Cable-
Type/dp/BO02KL5BLK/ref=sr 1 3?crid=L9
20742AHOYC

12V Ortur 3 prong power supply 24V 6A Power Supply
If your Ortur power supply is 2

. K40 only
prong, use Amazon link below. If 24V power used on Diode machine, you must have
12V 6A 3 Prong Power Supply- or equivalent for Europe/other separate supply for both diode and fan or
Must have a 2.1x5.5mm connector 24V capable both diode and fan
https://www.amazon.com/Superpower-Supply-Adapter- https://www.amazon.com/Auplf-Supply-Adapter-100-
Converter-Regulator/dp/B0O1CYIFOCE 240V-Cameras/dp/B088897J2D/

11/5/2021 Copyright 2021 LaserUpgrades.




Section 1: General Setup
Step 4: Windows Driver Setup

File Action View Help
= [H|E HmE 2 X3 1
- [ Monitors General Port Seftings  Drver Detals Events .

~ @ Network adapters
I3 Cisco AnyConnect Secure Mobility
Intel(R} Dual Band Wireless-AC 226

STM Serial (COM103) Properties *

Plug in USB cable to computer and flip power switch (power LED will be lit)
Y You should hear a ring in windows indicating a new device is detected
i oo e oo 1 wws = 2. GotoWindows Device Manager- you should see STM device

e Bary: [ None « 3. Ifyou see the STM Serial Device in the Ports section- double click it and set

WAN Minipert (IPvE)
& WAN Miniport (L2TP) ; It .

I?W»QN M::::Zr‘t(NetwurkMunitur) St the port to 115200 b|tS/SeC
? WAN Miniport (PPPOE) Flow control: | None >

& WAN Miipor PPTP) 4. If you don’t see a STM Serial Device in the Ports section- you should see an

1 WAN Miniport (S5TP)

» Mo et | [t unknown device. Usually Windows will automatically detect the device and
mg il o= veraaement T download the driver. There is usually an indicator in the notifications

\_ !E.‘E“W section of widows (bottom right).

- et o 1 o Note in this case-€COM103 is used, this is needed for Lightburn setup
1 setrs e 5. If windowscannot find the driver after completing a search (more likely

indow 7 than Win10). Install the Virtual Com Port Driver
Failure to see the device at all indicates a cable, computer or controller
issue. Contact LaserUpgrades.com to resolve.

STM 32 Virtual Com Port Driver (also found on LaserUpgrades.com in faq section)

i . https://4d645df3-a99e-41e8-9e92-

R 341c3f4f6151.filesusr.com/archives/2261d8 953f8470f068d29ab17123c8b2256aa.zip
E— ?dn=en.stsw-stem32102%20driver.zip

11/5/2021 Copyright 2021 LaserUpgrades. = -
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Section 1: General Setup
Step 5: Windows Power Management

3 Power Options - o X

e

Power Options v 0| | SearchCoq £

2-% 00XV ET@

A~ 3 > Control Panel > All Control Panel ltems >

In the Windows search window type “Power Options”

File Edit View Teols | b

Control Pancl Home!
Choose what the power
buttons do

Choase what closing the lid
does

Create a power plan
I Choose when to tum off the

Choase or customize a power plan
A power plan s a collection of hardware and system settings (like display brightness, sleep, etc.) that manages
how your computer uses power, Tell me more about power plans
Plans shown on the battery meter

(@ Task Sequence High Performance Change plan seitings
Task Sequence High Performance

2.° In the Power Options window Click “Change Plan Settings”

3. In

ing window Click “Change advanced power settings”

4. In Advanced Setting window expand USB settings and disable selective suspend

display Show additional plans
W Change when the computer
sleeps _
3 Edit Plan Settings 49 Power Options ? |
Seeghn « “ 4 % > ControlPanel » All Contrel Panel ltems > Power Options # Edit Plan Settings
Windows Mobility Center - B
User Accounts Sereen brightness: © File Edit View Tools 2.4 B Advanced seftings
Qitems |
Change settings for the plan: Task Sequence High Perfor \" - Select the power plan that you want td customize, and
Choose the sleep and display settings that you want your computer todse. L thEI"I Chl:lDE-E SEttiHQS thﬁt I'EﬂECt hD )"CPLI want ‘_',"CDLII'
j On battery 9 Plugged in computer to manage power.
5 Tum off the display: N < N % R A = |
= = . Task Sequence High Performance [Activg]
W Putthe computer to sleep: ~ | Mever v
] On battery: Mever A
“ Adjust plan brightne o | | I3 Plugged in: Mever
i Internet Explorer i
Change advanced power settings @ Desktop background settings
1 [ Wireless Adapter Settings i
Cin b i i Fanenl
Joitems & Sleep
. =l USE settings 0
= USE selective suspend setting
=t - :
Plugged in: ~
o lrkaliBY Gramhice Sethinar il i
I :
Hestore plan defaults
B
11/5/2021 Copyright 2021 LaserUpgrades.ii_ Cancel Apply
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Section 1: General Setup

Step 6: Lightburn Setup Part 1- Device Setup

L1l

a Mew Device Wizard

Pick vour laser or controller from this list:

grbl rec
grbl reL-Lec
grbl GRBL-M3 (1.7¢ or eatlien

Laoser jLaser

m Marlin

Use this for GRBEL 1. 1f or higher, using variable power maode (M4)

= align x [Middle
Align ¥ [ Middle

Normal
Offset 0

rentPosition
o3

] Mave

Consgle

Macro4

CameraControl | Var

?
Next || cancel X
i / E= -Shrp & Y New Device Wizard
;r:ie 473 Frame Save Glode € B New Device Wizar
Find My Laser Cheste Marually tmport e o to O Start e Where is the origin of your laser?
What would you like to call it? here is X0, Y0 7)
Make Default Edit Remove Export Job Ori (f you have more than one, usg this to tell them apart)
) d Graphics Black-n-Blue| \
Cancel /o Crigin - sho
"""" ‘ (W Optigfze Cut Path Optimiz O O Rearpight
i (R = (et FrontLeft (@ (O FrontRight
What are the dimensions of the work area?
(The lengths, in mm, of the X and ¥ axis of your laser)

10. In Laser Console Select the COM port and Device .

L LUL SIS gL | A ®D:Auto "home" your laser on startup?:

0 WD Use Selection Origin '1" Show Last Position =
(@ Optimize Cut Path Optimization Settings E
" A Next Cancel
| Devies | COM103 v | | Black-nBlus2 | =
| Mext Cancel
1 1/5/"-2'04 ‘hhape Properties Library Lo

Laser

1. In Lightburn Laser Console

Create Manually

3
& P New Device Wizard
grbl ret device
How do you want to connect to it?
E’avuss
G

s are verified

yright 2021 LaserUpgrades.iii—- e —— I



Section 1: General Setup %.%
Step 7: Lightburn Setup Part 2- Device Settings

- s L SN

U — Mt~ B = T R = S S B N S

T

T

Fe——

o B Device settings for Black-n-Blue - LightBurn 0.9.13 ? x
| BasicSettngs  GCode Additional Settngs
Waorking Size Origin Laser Offset Z Axis Control
W0 Enable Z axis
i X = @0 Enable pointer offset
Width B S~ ®0 P BUELOEE 00 Reverse Z direction
Height 300jomm |2 00 % 0.00mm 4 ¥ 0.00mm +  ®D Relative Z moves only
B @0 Optimize Z moves
Scanning Offset Adjust Other options
@ Enable Scanning Offset Adjustment Tab Pulse Width (mm) 0.050 %
Speed Line Shift Initial Offeet 8D Auto-home on startup
(® Fast Whitespace Scan
3000 {5 mmj/min
(@ Enable 51 Jogging
(® Enable OTR signal
@0 Use GO moves for overscan
[C® Enable laser fire button
i (@ Enable 'Out of Bounds' warning
[® Return to Finish Position
¥: 0.0 y:0.0 =
Air Assist
® M7 (@R
S-yalue max 255 =
Baud Rate | 115,200 v
Transfer mode | Buffered ~
L Add Delete
Cancel
17572621 €opyri

o

In Lightburn Edit Menu -> Device Settings

Match Settings as shown to the left, these are the main settings
required to get up and running

Working Size and Origin can be reset here

(300x300 for Eleksmaker, 400 x430 for Ortur, 300x200 for K40)
Give it an origin (Rear left for K40/Eleks, Front Left for Ortur)
Note that Baud Rate matches settings in Device manager for the
Com port

Make sure S-value max matches S30 grbl settings

Default is 1000 for Ortur and 255 for others (Eleks, K40)

This setting is not relevant as long as S-value max and $30 match

ght 2021 LaserUpgrades.




Section 2: Connections
Part 1: Black-n-Blue 2 Motherboard, TMC Silent Drivers and Stock Ortur Motors and Stock Ortur Harness

This is specific to Ortur using Stock motors and stock Harness
1. Mount the board in a safe place

. : ] |
Ortur Harness 2. Plugin the 3 wires as shown below- yes, plug and play!

MicroUSB to computer
Explained in General setup

12V Ortur 3 prong power supply
Explained in General Setup

11/5/2021 Copyright 2021 LaserUpgrades. =




Section 2: Connections
Part 2: Black-n-Blue 2 Motherboard, TMC Silent Drivers and High Resolution Motors and Stock Ortur Harness

This is specific to Ortur using 0.9deg High Resolution Motors and stock Harness + Dual Y steppers
1. Same as section 2, part 1

2. Wire stepper motors to cables color for color (blue to blue, black to black, etc)

3. Plug Extra Y cable into Y1 (skip step if using single Y motor)

4. Set S3=1 (typically $3=3)

Y1 for Extra 4 pin
cable for Second Y

11/5/2021 Copyright 2021 LaserUpgrades.
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Section 3: Black-n-Blue 2 Motherboard, All Machines
Part 1: Lightburn Detailed Setup verify movement direction

This is generic to all machines

1. Default settings are built into the firmware

2. S commands are typed directly-in the nghtburn Command Console

3. Srst=* resets to defaults, SS lists curren

4. Move the gantry slowly by hand to the middle of the
Lightburn will not allow negative jogging, the position of the gantry
when you reset is 0,0

5. Reset the using the reset button (this resets the origin to where the
gantry is)

6. Go to the Move Console and Jog in positive X (to the right), verify

movement after adjustment by jogging in positive X

7. Inthe Move Console and Jog in positive Y. If Origin i
be dow rigin is front left it will be up-arrow. If it moves
in wrong direction adjust $3, (if $3>1 you will subtract subtract 2
from S3, if S3<=1 you will add 2 to $3). Verify movement after
adjustment by jogging in positive Y

11/5/2021

Waiting for connection...
Waiting for connection. ..

Grbl 1. 1f ['¢' for help]

ok

[DEVELOPER.: LaserUpgrades.COM]
[CONFIG: EleksMocker]

[VER:1.1f. 20210604:]
[OPT:VNMZHSL]

ok

$5
$0=6.0
$1=25
$2=15
$3=3
§4=15

_[MSG:Pgm End] -
Stream completed in 0:00

v

34l

Show all @D

ResetCurrentPosition
Macro3

Cuts [Layers Moe

Get Position | X:

o
Movwe to Position

Laser
e

Cuts f Layers Move
]

X 0.00

Saved Positions:

movement. If it moves in wrong direction adj 3, (if $3>2,
subtract 1 from $3 if $3<2, add 1 to $3). After updating $3, veri IAC

Set
Qrigin

@D Move From Machine Zero

Console

Camera Control

Macro2

Macros

of Variable Text

Fir Uz
¥ 0.00

~

Distance 10.00 (=
Speed 1000 %1
Z-5peed 600

Clear Set Finish
Qrigin Position

Power 1,00% (=

Variable Text

Copyright 2021 LaserUpgrades. = -
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Section 3: Black-n-Blue 2 Motherboard, All Machines
Part 2: Lightburn Detailed Setup verify homing and limits

This is generic to all machines

1. Most machines have limits switches with NO configuration- NO is assumed except for K40.

NO means the pins are normally open, when the switch is triggered it is shorted to ground.

Start setup with $22=0 (homing cycle off)

S5=15 is used for Eleksmaker and Ortur, $5=12 is for K40

$21 should be se to test limit switch operation (keep homing cycle off $22=0).

By hand trigger each switch verify s an alarm, if all switches are not working,

resolve wiring

6. After verifying switches are operational, check X direction by typing Shx in the cosole
command line. If it moves in the wrong X direction, trigger the X limit switch by hand and
adjust $23. If $23>2, subtract 1 from $23. If $23<2, add 1 to $23. After adjusting $23
verify using Shx command.

7. Check Y direction by typing Shy. If it moves in the wrong Y direction, trigger the Y limit
switch by hand and adjust $23. if $23>1 you will subtract subtract 2 from $23, if $23<=1
you will add 2 to $23.

8. Set $25=3000 (mm/min), this will speed homing up now that homing is working properly

9. Set soft limits by setting $20=1, this means that the controller will not allow movement to
exceed the machine size set in $130 and $131. If steps are missed the controller will not
protect against damage, this is why hard limits are preferred and hard limits can be wired

ke wn

[M5G:Pgm End]

Stream completed in 0:00
Waiting for connection. ..
Waiting for connection. ..
Grbl 1.1f ['¢ for help]

ok

[DEVELOPER: LaserUpgrades, COM]
[COMNFIG: EleksMocker]

[VER:1, 1f, 20210604:]
[OPT:VNMZHSL]

ok

-3
50=6.0
§1=25
$2=13
§3=3
54=15

&g Show all @

ResetCurren tPosition Fire Macro2

Macro3 Macro4 MacroS

Cutz [ Layers Moje Console C3mera Control Variable Text

in parallel for NO configs. oy 2021 LaserU D0 e —— A




Section 3: Black-n-Blue 2 Motherboard, All Machines [ — 4

. . Wa?h:ng for connect!on. i
Part 3: Machine Size and PWM Wit o o .
ok

[DEVELOPER.: LaserUpgrades. COM]
[CONFIG: EleksMocker]

This is generic to all machines Do ot 2
1. In Lightburn console type $$ .
2. Set $130 to machine size X (type $130=3
to machine size Y pea T
3. In Lightburn Edit Menu -> Device Settings. Set Machine Working | ResetCurentpositon Fre Macro2

§1=25
s i Ze to m atc h t h OS e Set fo r $ 1 30 a n d S 1 3 1 B Cuts fLay:?:o-3 Mo:é i Conscle .:air:a Cantrol IIE Variable T::cms il

4. Set $33 to PWM frequency in Hz, Defaults are recommended.

mple), and $131

§3=3

. . — s = R *
ZSOOOHZ IS defaU|t for K40_ thls Can be tuned aDevlcesel‘tmgsfurE\a(_k-n-BIUE?_-L\ghtBumU.BJB ?
aicSetings: | [Graei| AR Sotigy
Workintrgize Origin Laser Offset Z Axis Control
Width 300.0mm 3] @0 WD Enable pointer offset i Enbitg e

@D Reverse Z direction
00 X 0.00mm 2 ¥ 0.00mm < WD Relative Z moves onh
@D COptimize Z moves

Height 300.0mm 5|

Scanning Offset Adjust Other options
@D Enable Scanning Offset Adjustment. Tab Pulse Width (mm) 0.050 &
WD Auto-home on startup
(® Fast Whitespace Scan

3000 |+ mmy/min
(#® Enable 1 Jogging
(@ Enable DTR signal
WD) Use GO moves for overscan
[® Enable laser fire button
[ Enable 'Out of Bounds' warning
(® Return to Finish Position
X: 0.0 $v00
Air Assist

Speed Line Shift Initial Offset

11/5/2021 Copyright 2021 LaserUpgrades.




Section 4: Black-n-Blue 2 Motherboard, All Machines
Part 1: Diode Connections

Reminder only connect a diode capable of the Voltage you have on your
power supply.

Do not use a 24V power supply and expect it to power a 12V diode, it will
blow it up.

Most diodes are 12V

1. Plugin cableto diode module making sure the other end of the cable is
not installed on the Black-n-Blue 2. Many sse the convention of
Red=Power, Black=Ground, Yellow=PWM or Signal. is convention is
not used follow the markings-onon the diode module

2. Verify Order of wiring at Motherboard side, this is labeled on the Black-n-
Blue 2 as “DIODE(Vin-GS)” This means the wires are Power, Ground, Signal
or (Red, Black, Yellow). This example cable (Oxlaser) is not pinned

correctly
3. Swap pins.
4. Install

11/5/2021
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Section 4: Black-n-Blue Nano, All Machines
Part 1: installing the nano

1. The USB of the nano is oriented in the same direction as the 8bit nano

2. With USB disconnected and the board power plug removed you'll
remove the 8bit nano and plug the Black-n-Blue Nano in the same 1
socket making sure all the pins are properly seated.

3. After verifying proper placement in socket, you can insert the micros
USB cable into the Black-n-Blue Nano and power up the board.
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