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X Process/Protocol [] Chemical [] Hazard Class

The Voltera One PCB Prototyping system is designed to provide the user with a quick and easy method for producing
PCBs for many different types of applications including R&D, academics, hobby, etc. The system is designed to print
conductive traces, dispense solder paste onto printed pads and after components are placed by hand, to reflow the
solder paste for component attachment!

This document covers basic operation of the Voltera used in a typical fashion with commonly printed silver conductive
traces and eutectic solders such as Sn60/Pb40 or similar.

X Chemical X Thermal [ ] Hydraulic [ ] Electrical [ ] Slip/Trip [ ] Biological
X Mechanical [] Radiation [] Pneumatic (] Fire L] Fal [] other

Hazard Specifics: Heated board platform, moving dispense head, solder paste handling hazards, conductive silver
handling hazards

Certification of Hazard Assessment 1
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Engineering Controls (EC)

[] Fume hood ] Biosafety Cabinet X Other Local Exhaust [ Shielding L] other

EC Specifics: < if necessary, identify type, location, flow requirements, material requirements, etc.>

Training Requirements — except for classroom lab safety, must be completed prior to performing the procedure

[  classroom Laboratory Safety Awareness (] Radiation Worker

] Online Safety Topics
(specify):
X I(_;)bé\é\i/f(;/)r!( Group Specific Training IML Safety Training
[] other (specify):
X SIZEst)e/s ] Safety goggles (] Face shield & safety glasses
ab coat pron yvek suit
L] Lab LI A L] Tyvek sui
X Gloves ] Leg coverings [] Hard hat
] Respirator (] Shoes 1 Fall protection
PPE
Description:
X Eyewash X Fire extinguisher L] First aid kit L]
] Safety shower L] Fire blanket ] Spill kit ]

(] Drench hose ]

Reference: https://www.voltera.io/support/quickstart

1. Draw Circuit

Note: There will be two references to the word board. If it is written in all lower case letters, it is referring
to the part that is being placed into the Schematic file to help with dimensioning. If it is written as “Board”
it is referring to the file.

The first step in making a print is to draw the circuit. There are three software packages that Voltera
recommends using: Altium, Eagle, or KiCad. The IML uses Eagle so below are the basics on using the
Eagle software.

The circuit will be drawn in a Schematic and Board. These files are located under project folders. You
can use the same project folder for multiple Schematic and Boards, but only one project folder can be
open at a time and only one Schematic and Board can be open at a time. If you try to open another one it
will close the file that is open.
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Fle View Options Window Help
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Mame Description Last Modified
» Libraries
Design Blocks
Design Rules
User Language Programs
Scripts
CAM Jobs
SPICE Models
Projects
¥ |~ projects User Projects
['m Exampl... 10/9/2020 3:04 PM
m Exampl... 10/9/2020 3:04 PM
» E Ssenior Desi...
» E Test
» E Test2
» [ | examples Exarnples Proje...
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To start, make a project folder. Then make a Schematic and save it under the project folder.
View Options Window Help

New * E project bdified
M
| = Open g @ Schematic
Open recent projects 4
SD " Prel @ Board
ave 3
Close project ! Library
Exit Alt+X [*7 Design Block
¥ SPICE MOdEerR
v Projects (7] cam 10b
¥ |~ projects L
, @ uip
Bxample : |
@ Exampl... @ Script 020 3:04 PM
Bl Eampl... g
A Bxampl B Text 020 3:04 PM
» E SeniorDesi.. e
» E Test ©
» E Test2 ©
» [ | examples Examples Proje..

To make a Board click ‘generate switch/board’.

File Edit Draw View Tools Library Options Window Help
s H e e ] W EE &
ﬁv Ehlir T Generate/switch to board 'ﬂ\; E"’l @,‘

Il

Both the Schematic and the Board must be open for them to sync. DO NOT work on one if the other is
not open. The program will warn you if this error does occur.

F/B Annotation has been severed!
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The first step is to put the substrate outline in. The program already has 2x3 inch board, 3x4 inch board,
and 4x5 inch board for the PCB they sell. If the dimensions of your substrate do not match this you will
need to make a new device (reference section below). To insert the board click ‘open library manager’.

File Edit Draw View Tools Lbrary Options Window Help
sH=E H» @ B QQQQQ «
ﬁ jit Y  Layer Dpenlibrar_-,rmanager ” |SU c§?+ {@S .{ﬁﬁ

Clhommdm Temmm m Mmmime e

Go to the ‘available’ tab and click ‘voltera_community’ then ‘use’.

InDesign  InUse  Avaiable

Managed Folder  Description

Hame Version
& Eagle Pcb Phoenix Connectors

con-phoenix-254 2

| Browse... || Search for Library Name

[ only show local libraries

Install Bundled Libraries

Update
Delete

| Edi |

Next open ‘add part’.
De| =

Scroll down to ‘voltera_community’ and select the board.
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£ x
Name Managed Folder Description Popularity
» transistor &  Eagle Pch Transistors
» transistor-fet &  Eagle Pcb Field Effect Tra...
» transistor-n.. & Eagle Pcb NPN Transistors
» transistor-n.. & Eagle Pcb NPN Transistors £
» transistor-p . & Eagle Pch PNP Transistors
» transistor-p . & Eagle Pch Power Transist...
» triac &  EagePch Thyristors, Tria... . .
» trimble &  EagePch Trimble GPS/G -
» uln-udn &  EaglePch Driver Arrays
» vreg &  Eagle Pch Voltage Regula..
» vreg-micrel &  Eagle Pch Micrel Voltage ..
» varistor & EagkPd Varistors/ Ther... onm

¥ voltera_co...
2X3_BOARD

2X3_BOARD_V1
2X3_BOARD_V2

> 3X4_B..
> 4X5_B..
JUMPER.
TEMPL...
TEMPL...
TEMPL...
TEMPL...
TEMPL .
TEMPL . Feather Templ
TEMPL . Feather Templ =
TEMPL .. Feather Templ. Attribute  Value
» TEMPL
» TEMPL
» TEMPL..
» waferscale...
» wirepad
> xilinx-xov
»_zstex

Footprint: 2X3_BOARD_V1

Eagle Pcb Wafer Scale In...
Eagle Pcb Single Pads
Eagle Pcb XILINX Virtex?-...
Eaqle Pch Zetex Power _
[¥] smds _[+] Description [ Hide Unpopuler Parts (] Preview
Search E M

Attributes E3 M |

<]
-
B
Ky
=

[ 0K ] { Open Library Manager ‘ [ Cancel |

You can use version one or two depending on your preference. The footprint will vary in the Board.

2"% 3" Board 2" 3" Board

'ZD%I_' linsnmm
VERSION 1 VERSION 2

Place the board wherever in the Schematic. The placement of components in the schematic does not
affect the Board. The Schematic is used to get an outline and the Board is where things need to be
precisely placed. Once you have one board hit the ‘esc’ button and then press ‘cancel’. If you open the
Board you should see it is also in there.
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The 2 x 3 board in Schematic
Fle Edt Draw View Toos Lbrary Options Window Help
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The 2 x 3 board in Board

The placement in Board is important. The corner of the board should align with the cross hairs. To move
the board click and drag by its crosshairs. Release when it is in the right position. The outside box is the
area that will be printed. You can change the size to match the template or just ensure you draw within
the designated space.
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If there is a component you would like to put in your circuit (i.e. resistor, LED, etc.), place it in like you
placed the board, by clicking ‘add part’.
m [4_1 ey

The image below is helpful advice on how to optimize your search for components.

Search pattern can be one or more
words, separated by blanks. These words
are searched case insensitively in the
device names and descriptions (if
Description is checked), and must all
rmatch.

The wildcard character ™' matches any
number of non-whitespace characters,
while "?' matches exactly one of these
characters.

If Padsis checked, devices that contain
PADs will be included in the search.

If Smdsis checked, devices that contain
SMDs will be included in the search.

If attribute search patterns ‘name=value'
(e.qg.: tolerance=5%) are given, these
patterns have to match additionally. An
attribute search pattern without the
character '=" is searched in the attribute
names and values.

To find all NAMD devices from the 74xx
series, enter: 74* nand
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When placing the component, you can right click to rotate. Again, their placements in Schematic will not
affect their position in the Board, but connecting them with a line will automatically connect them the

proper way in the board.

Y

If you draw a shape or a line (hot connecting components) in the Schematic it will NOT appear in the
Board, but if you draw any shapes or lines on the board it will appear in the print.

"
A\

2" X 3%Board

The circle in the Schematic won't appear in the Board
The square and line drawn in the Board will appear in the print

There is no way to dimension your circuit. The only way to precisely place components and draw is by
using the grid. Click ‘grid’ and set it to the size and units that will allow you to achieve your dimensioning.
Make sure you click “display” to see your grid lines. If the display is on and you can’t see the grid, it is
because it is too small. To see it - Zoom in.

_ _ | Grid | < |
File Edit Draw View Tools Lib
Display Style
[T —h |SCH w1 (&)on () Off () Dots (®) Lines
Size: 1 inch = | Finest |

= I Laver: . Multiple: | 1

Ill f\if} Types | Default | [ oK l| Cancel |

As you move along the grid, in the left hand corner it will tell you where the cursor is within the grid. For
example, the first line is one inch tall and the second is one inch wide.
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1inch (11)

1inch (1 1}

2. Making a Device
Note: If you do not need to create a device, skip to the next section.

A device can be made for components and boards (i.e. 2” x 3” Board). A device consists of a symbol and
a footprint. The symbol is what will appear in the Schematic and the footprint is what appears within the
Board.

To make a device, open ‘IML Devices’.

Fie View Options Window Help

Name - Description Last Modified
¥ Libraries

v libraries User Libraries

L ML Device_ 3/24/2020 11:38 AM
> |__ voltera_co... @ 1/8/2020 3:54 PM
P [&] Brooke-Lynn A
> Managed Librar.

Design Blocks

Design Rules

User Language Programs

Scripts

CAM Jobs

SPICE Models

Projects

v projects User Projects

v Example [ ]

IE Exampl... 10/14/2020 1:58 PM

Exampl 10/14/2020 1:55 PM

M Eyxampl 10/9/2020 3:04 PM
> Senior Desi -

> Test -

> Test2 .
> examples Examples Proje.

Aarvrvyvrvyew

Next, click ‘Add Footprint’ and name it the same as what your device will be. Click ‘ok’.

[ Add Footprint

New Footprint Name:

| ExampLE |

[ 0K ]l Import... || Cancel |

Il Add Footprint...

tro ==|=




VOLTERA SOP

Before you begin to draw the footprint make sure the layer is set to ‘1 Top'.

Layer: . 1To
..
; - 2 Route2
Noth 3 Route3

4 Route4

. 5 Route5
. 6 Routeb
. 7 Route7
. 8 Route8

9 Routed

B 10 Route1o

11 Routell

Turn on the grid to get accurate dimensions.

Fle Edit Draw View Tools Lib| oid <]

Display Style
. :‘ E H |SCH| E_a_l-:.l-| (o) On () Off () Dots (e) Lines
L= I

Size: 1 inch = || Finest |

: : l Layer: . Multiple: | 1

L
Ve . Al inch = || Finest |
Y e ) )
! 1 ) = Types | Defauft | [ oK ]l Cancel |
L/

The grid is set to 1 inch. That means the box below is one inch by one inch.

+ A

— —

= [—'L

¢ \ O

/_T:I
A,
The next step is to make a symbol. Click ‘add symbol’ and give it the same name as the footprint and

click ‘ok’
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Mew Symbol Mame:

EXAMPLE

oK

Set the layer to ‘94 Symbols’.

. S u‘,l—'_

Layer: . 94 Symbols -
. 88 SimResults

. 89 SimProbes -
Noth I:I 90 Modules

r Sele

Create a box of any size using lines

11
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s A

— 3

O U

+ [

p—

Add text to describe what the object is and make sure the font is legible by adjusting its size.

/ " Ratio: |S% '| Font: |Drupnrt|nna\ " Align: ‘bnttnm—left '| Line Distance:

Ey to activate command line mode

EXAMPLE

&+ O

Once the footprint and symbol are made click ‘edit’ (the pencil).

Fle Edit Draw View Library Options Window Help
GH= &0 M aQ

28-RED1003500000

Type in the new device name and click ‘ok’.

12
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Devices  Footprints  Symbals

-
Device

[128-RED10032500000

MNew Dewvice Name:

| ExampL

o ) mor. |[ cneal |

Click on ‘Description’ in the blue letters.

Description
Use the DESCRIPTION command to enter a description of this object.

In the bottom box type your device description and click ‘ok’.

Headlne: An example of how to make a new device.

An example of how to make 2 new device.

An example of how to make 3 new device | Wi

13
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Click ‘add part’ and select your symbol. Align with crosshairs.

+‘D, S i
EXAMPLE
i
S Sy
N EXAMPLE
A
Cancel

Go to new in the bottom right hand corner. Click ‘add local package’.

- ]

Add local package - ‘ I
Add from web
—_ Create with package generator Le) Off

() on

Add the footprint you created.

MName Description
1X3BOARD

L128-RED1 .

10mm
0.5in

Footprint: EXAMPLE

Variant name B

] [ oK ][ Import... H Cancel

Once the symbol and footprint are added to the device it can be used in your designs. Devices aren’t just
for defining the print area; they can also be used for components. Although Eagle is preloaded with

14
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several components, they may not have the one you need. If you know the product dimensions, you can
make your own. Most SMT (surface mount technology) components have a recommended pad
design and can be found in the part datasheet. Below is an example of a device created for a red
LED.

Smim 2o
0.4in 0.05in

High Power LEDs - Single Color Red 624nm-634nm MFR: Lurmileds

3. Exporting Gerber File

The file needs to be exported to a gerber file. Below are links to instructions on how to export with each
software.
e Altium: https://www.voltera.io/support/export/altium#main

e Eagle: https://www.voltera.io/support/export/eagle#main
e KiCad: https://www.voltera.io/support/export/kicad#main

When the board layout is complete, the gerber files can be exported. Click ‘generate CAM data’.
|zl @ B

al

n 3 Howious theoless T 2 Schemtic-CAlke-. | Comtrol Pl CAL. |

Then click ‘ok’.

15
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- 1 Board - CAUsers\IMLUSER\Documents\EAGLE\projects\Example\Example 2.brd - EAGLE 9.5.2 education -9

Fe Edt Draw View Took Lbrary Options Window Help
s H= M ¥ W BM aaAQaaw ) - (-] ? BE S G
2 Y e [l

@ CAM Export File List

One-Click Manufacturing Export

. %D 4 207EM

Choose file location and click ‘save’.

1 Board - CAUsers\IMLUSER\Documents\EAGLE\projects\Example\Example 2.brd - EAGLE 9.5.2 education -9

- Create ZIP CAM archive

o SOP Pictures

o9 worsna (@

File name: | Examgle 2 2020-10-16

Save as type: | ZIP archive (*2ip)

= Hide Folders

. %D 4 207EM

The file will be saved as a zip. Make sure to extract before going to Voltera software.Once you have
exported there will be several files. The one titled “copper_top.gbr” will be the pattern for the conductor
paste. The one labeled “solderpaste_top.gbr” will be for the solder paste.

16
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4. USING THE VOLTERA

Take ink out of cold storage 30 minutes prior to use.

Make sure the printer is on before you open the Voltera application. The screen will prompt you with four

options. Click “print”
AT o - omm

Latest Community Posts -

=

VOLTERA

SOLDER

2 6 wm a [ gHwwumheVo || Comolpmd-CU.. L 6 4sem

Load the file by clicking “choose file” next to ink.

4 BACK

Load Circuit

Select your Gerbel low or get
started with the H world tutorial

17



VOLTERA SOP
Your circuit will appear as it will be printed. If anything looks wrong, now is the time to go back to Eagle and
fix it (and export again). If your circuit is correct click “next” and the software will walk you through the rest of
the process.
L V-One. - 5IEN

v

4BACK

Load Circuit

o

M S | O Howiowthe Vol < Ml S0ePM

There are three nozzles you can use, the orange is 100 micron, the blue is 150 micron, and the black is 225.

After you have completed your printing, you will need to clean up your area and dispose of any waste as
instructed by lab procedures.
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