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* Current status of automation in small and medium-sized
enterprises.

* Current automation operating system.

* Theremino Alternative Advantages.

 Theremino team members introduction.

* Theremino System Development History.

* Theremino System Technical Features
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Current status of automation in small and
medium-sized enterprises
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First question
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Why are there no robotic arms in
the small company to automate
simple processes?
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Although there are many Chinese companies that
produce robotic arms, the main causes are:

-

- High cost

- Requires the employment of specialized engineers
- Complex operating system (LINUX)

- Programming languages of complex actions to be
carried out (ROS)

- Difficulty in adapting the changes for small
production batches.

- Many hidden costs.




The cost is high because ..
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Typically they use ROS (Robot Operating System)
software which runs on LINUX systems.

The ROS system is US.

The management software required large investments to
make it interfaceable with the industrial robot produced
in China
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ROS Is complex and must use the functions of the LINUX
Operating System

LINUX's expert technicians cost a lot and are hard to find
with experience




B ticramiie Ly Mekerhoge

=HT B MR RSt

Current automation operating systems
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What is Linux?
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Linux.

e Linux T\Eé_‘/l\¥:/)ﬁf|:§|é’f/lz/% é}ﬁ ’ %)‘(?\j Linux is an OPEN SOURCE operating
TRUE REAL TIME ( Elzi}ﬂiﬁﬂ?%VE ) system defined TRUE REAL TIME.

It is used in applications, where the real
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The best of both worids are
finally together.
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The countless versions of Linux are often not
compatible with each other and are updated
very frequently.

Linux has a high level of reliability and is
used in mainframes and internet servers.

Consequently it is used in industrial
automation where operational continuity is
mandatory.
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In an automation process like the one shown,
everything must work perfectly and must be
reliable to operate 24/7. No malfunctions are
allowed. The smallest malfunction blocks the
entire production process. A large number of
engineers are involved in monitoring and
controlling the perfect functioning of each
individual robot.
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In the small business, high reliability is needed?
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In small businesses, you need a flexible
° ﬁﬁ/J\ 7 J/J:\illFF'EE El/] IE—/\% ﬂ:ﬂﬁ$£$l]%§§ﬁ system that is easy to program and

IFE RIE R reprogram.
e Linux #7:% E]/] }&ZIKIETT#? E/] The cost of a Linux expert is not sustainable.

Small batches are produced, with frequent
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ﬁt%gﬂgaﬁjﬂ A@aﬁ consequently the robot.
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The alternative Theremino System.
Advantages and benefits.
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There is an alternative
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® Windows ® wWin7 WwWin10 ® win 8.1 © Win 8

WinXxpP ® WwWinvista ® macOs @ i0s ® Android
® Chrome OS5 @ Linux ® Other

) - N . The Windows operating system is
Windows #1E R4t ) 2 M A4 BIEAE RS the most widespread and well-

known of all.



X-FHWin10 & 4t
We use Windows 10
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Special version -
of Windows 10 - WlndOWS 10

for China
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Windows is the most used operating
system ever.

With the modern processors available,
the execution speed of the programs is
high, this speed is more than enough
to drive COBOT as an alternative to
LINUX / ROS.
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There is an alternative
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In all small and medium-sized
businesses there are people who use
a personal computer with Windows.

Those who know how to use Excel,
Word, Power Point, web browser,
email can copy, paste and know
basic geometry and mathematics.
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Now, language of automation is for specialized engineers
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This type of expertise and knowledge, let's reserve it for engineers of large companies.
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Only engineers with a high level of education, expertise
and experience can handle these software tools, mostly
of US origin.

Only the expert of the companies that produce the
robots know how to best manage their robots.
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We make automation with robot simple

It is not necessary to have a high level of

¢ iﬁ_ﬁ%%ﬁgj{%iiﬁ E@A'@%ﬂ iﬁ-% fgﬂ] w\ education to know angles and measurements in
22K A 2oy O U B millimeters.
. /I\A%‘IK%DiEfﬁD 15‘[%\%] a5 fg% Everyone knows how to draw a 45 degree angle.

This type of competence, added to the normal

o IXFREAIN] ﬁ%jﬂ , Hhn EAE A /I\Aﬂ*ﬁ)m‘ [}] experience of using a personal computer, allows
. \ = > you to program the movements of the robotic
ﬂﬁ%ﬂ —[//l:l ) 'ff’fﬂj\%ﬁ%%ﬁ,ﬁz%”ﬁ EI,(J arm with the OPEN SOURCE THEREMINO

THEREMINO RFEXHIME HFIZB AT HFE  system.
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We make process automation intuitive I

COB_SENTEL_DEMQO

SENTEL DEMO SEQUENCE M
M1 M2

-

=, '||
| |
Move8 +000.000 +000.000
Move8 +044.781 +044.992
Move8 +089.998 -089.996
Move8 -135.004 -134.464
Move8 +179.895 -179.989
Moved&8 +000.000 +000.000
Move8 -179.992 +179.999
Move8 +159.996 -159.959
Move8 -117.023 -135.304

B A
Move8 +179.974 +1/7/8.013

o ATHESVSNEITEE, RITTUAFES] Moves +000.000 +000.000
B. EENMEENMNES L, REZEET— |Move8 +175.021 +175.031

B (R — BB IR BURIOR T, W NOVES 11387030 214e 094

_ Moved : .
B, B RERRe LA BB A . Move8 +135.018 +135.018
Move8 +059.994 -059.983
To instruct the robot in the movements to be made, we Move& +089.995 +090.013
move it by hand. At each important point, you press a Move& +000.000 +000.000
button (or a footswitch to have your hands free). Move8 -179.984 +179.986
Each point is stored directly with values in angles, in a Move8 +159.991 -159.959

Move8 -117.017 -135.311
Move8 +179.967 +178.021

sequence as shown.
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Robot — COBOT - what is the difference
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A robot is a programmed autonomous machine that performs a repetitive task without human control.

A COBOT is an artificially intelligent robot that performs tasks in conjunction with human workers safely.

When an operator approaches, the robot slows to a stop. At the slightest accidental contact with the
operator, it stops immediately.
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The small robot — COBOT
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Usually, the smallest COBOTs available on the market have an average load

R
capacity of 3 kg. |
This is an excessive load resulting in adequate support and solid anchoring. "'_.'
Even the weight of a COBOT is typically between 12 and 18 kg, therefore it is
necessary to have adequate and sold support.
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We offer a new way of automation for small businesses &5 thoramlo
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A Dongguan company is developing an innovative small, powerful and economical joint
motor.

This type of engine is perfect for building COBOTs suitable for the needs of small
businesses with a load of about half a kg.

It is hoped that other companies will soon build similar joint motors, as the market that
opens up is enormous.
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The robotic arm prototype developed in Dongguang has excellent mechanical and electronic characteristics that
allow it to be a good small robot arm. To become a COBQOT, is needed to add a series of updates and new software
functions related to safe handling and speed of execution.
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Our vision of the "small COBOT"
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We believe that a COBOT must have 7 joint motors in order to simplify the
robot's movements, making them more similar to human movements as
possible.

We want to generate a system providing information for the
implementation of small COBOTs.

First of all, the distribution of the OPEN SOURCE COBOT management
software.

Supporting companies that want to produce small COBOTs.

Generate a consortium of interested companies, with the support of the
Government.
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Some images of the robotic
arm prototype
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Our vision of the "small COBOT“, the software
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We have a complete management system of a COBOT robotic arm for elementary functions.

We have developed a particularly efficient and fast protocol, so that the data transfer speed does
not cause problems for future applications.

We support the most popular protocols and everything in OPEN SOURCE.
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Diffusion of technology with OPEN SYSTEM
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If the dissemination of information is not clear and
understandable, this happens:
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The diffusion of the information need to be centralized
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Every single part is correctly designed and built, but when we try to put all the parts

together, unfortunately, different interests make the integration complex.
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The system integration
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By setting up an R&D center for COBOT for small businesses, a
series of advantages are generated which reduce development,
production, installation and maintenance costs.

Furthermore, using the same management software system, the
robotic arms produced by different companies become compatible.
This is a great advantage for companies that will use COBOT.

Consequently, each manufacturing company focuses on
production and quality improvement.
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We want to repeat the Personal Computer phenomenon COMPAO,
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The worldwide success for Personal Computers was due to IBM's foresight to deliver the complete
project in OPEN SOURCE.

Detailed and well illustrated manuals to explain the various parts of the motherboard, motherboard,
and all other peripherals.

Personal
Computer
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Theremino team members introduction
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Leonardo de Palo
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CTO and CEO of SIRT Ltd. (Shenzhen IperMedia Robotics Tecnologies)
PhD in Computer Science

More than 40 years of deep cultivation in industrial
automation, and worked as an IBM engineer for more than
10 years

Served as CTO of automation technology director of many
large enterprises

Specialize in research and development, prototyping,
mechatronics, electronics, firmware and software
development and testing;

Co-founder of Theremino System.
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Theremino System - Team
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Artist in digital images,
light, video, sound and
interactivity. He explores
perception, social
interaction and media
communication.

Roberto
BB AR TT o 5 5

Ff5iH C++. .Net. Mono.

Windows. Linux #F1 I0S.

Firmware and software
development specialist.
Proficient in C++, .Net,
Mono, Windows, Linux
and IOS.

Fabrizio

BAFFE TR ER, §
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Specialist in software and
firmware development,
proficient in quality
control, network,
microcontroller and
peripherals.
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More than forty years of
experiments, research
and patents in electronics
and, since 1981, in the
field of programming too.
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Theremino System - Team

Roberto

Theremino TN PHEG
19884-AF B AR I
IperMedia Ltd. .

MERIT. LRSS -
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FT Al A2l Y

Theremino ZFEHIH-ATE °

Theremino Asia coordinator.
Founded IperMedia Ltd. in Italy
in 1988.

Engaged in IT, multimedia
controllers, Al and human
interface expert.

Developer of Theremino
Systems for industrial control.

Marco
Al 22 A E N 5 L 37
HU R TT RIGTF %, DALE
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Chemical and physical
measurement and development
of new prototype solutions to
the delivery in the context of
experimental R&D projects.
“The little things make
perfection, but perfection is no
small thing” (Michelangelo)

Massimo Gabriele
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B UK TR Ag Ath S I Hb 2B ]
THARITH, AR A
TKIEE 44k

R IL . LA
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Recording Studio expert.
Addicted to sounds since his
first days. His journey on
music, brought him
dangerously towards the
technical side, complicating
his life, for ever.

Technopolymer expert, manager of
the automotive and biomedical
sector, engineering and quality
department. Passionate about
electronics, telecommunications and
innovative technologies. Collaboration
on projects and popular technical
science magazine and books.
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Theremino System — Collaborators in China

Joey

SIRT Co. Ltd. HBrE4H SIRTHRAFENT SIRT Co. Ltd. SIRTH R A Az E L1
S T R IS SRR E Frfles N A THEREMINO SYSTEM 7EH
S PK, E. HA. ERolFisE
It &
Director of International Director of domestic Market development of Operation Manager for SIRT

market for SIRT Co. Ltd. THEREMINO SYSTEM for Co. Ltd.
China, Japan, Europe and
USA for SIRT Co. Ltd.

marketing management for
for SIRT Co. Ltd. Secretary General of

Shenzhen International
Robot Ecological Alliance.

SIRT = Shenzhen IperMedia Robotics Tecnologies
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Theremino System Development History
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Theremino System History
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With Windows 95 the USB port
was introduced and in fact the
end of the parallel port was
decreed.

Up to that date, interfacing the PC
with sensors and actuators was
very simple and intuitive. An 8-bit
read and write bus was available
which could transfer thousands of
bytes per second.

FParallel port on computer
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History of Theremino System

Looking into Parallel port socket on PC
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The whole community of PC
interface developers began
studying the new USB 1.0 standard
with enormous difficulties in
interfacing and recognizing the
operating system.
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Theremino System History
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With the arrival of Windows
98SE, USB 2.0 also arrived.
Things improved a bit on the
Microsoft side, and it became
common to use the serial port
to communicate with sensors Second Edition
and adapters.
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Theremino System History
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The serial port has speed limits and to drive stepper motors or ADC converters or complex interfaces it
is not enough.

Furthermore, the USB protocol is very complicated and contradictory information can be found in the
official documentation.

A help to solve these problems comes from Microchip a chip with the integrated USB2.0 stack in HID
mode. The chip is named PIC 24FJ64GB002.
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Microchip M USB ZHZ13k15 VID A
HERY B AR IR AT = AR U (VID),
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THEREMINO MASTER, [fj G %
TEAFAT 4 5 B IR

Microchip obtains the VID and Vendor
Identification and Product Identification
(VID) from the USB organization and has the
high-speed HID communication protocol.

The identification can be used by Microchip
customers after an agreement.

This allows the THEREMINO MASTER to be
recognized immediately by Windows
without installing any specific driver.
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N s « Ha.. > Devic...

File Edit View Tools

Add a device Add a printer Remove device

L

Theremino LSB
HID Device

Theremino USB HID Device

Model: Theremino USB HID Device
Category: Input device
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PIC 24F)64GB002 & tisraminy

Microchip F{I4#3% %l %8 PIC 24F)64GB002 & — XN AETR KM 16 i1 MCU, HAE
RISK Z5#4), R AEE P A m . FENES, USB R4 Ab B & DL 98 JR 24
PSR IEAT . HAEaH P FMAEE T, KiX 352 71,

Microchip's microcontroller PIC 24FJ64GB002 is a powerful 16-bit MCU with RISC
structure and therefore extremely fast and efficient. Inside, the processing speed in
the USB section runs at a frequency of 98 Mega Hertz. The user manual has 352

pages.
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PIC 24FJ64GB002 %514 2 e

The PIC 24FJ64GB002 features

@ lfﬂ@k%fb@ﬁ@
X=

Low speed(1.5Mb/s) and full speed(12 Mb/s) operation in host mode
Full speed USB operaiton in Device mode

Supports 32 endpoints

On-chip USB transceiver

16 MIPS performance g% Z
16 x 16 Hardware Multiply, Single Cycle Execution E,g g 8
32-bit x 16-bit Hardware Divider 388 o &3
C Compiler Optimized Instruction Set zE2f BE 233
Internal oscillator support - 31 kHz to 8 MHz, up to 32 MHz with 4X PLL & : g_ 5 ;f: é: % 3
On-chip LDO Voltage Regulator 5z g 8¢ ¢ g;
JTAG Boundary Scan and Flash Memory Program Support 3;% §§ & 555
Fail-Safe Clock Monitor — allows safe shutdown if clock fails 55 5 @ § 8 §§ % é
Watchdog Timer with separate RC oscillator £ gg zE lg ; ‘ gg 3 § ~
eXtreme Low Power Managed ModesRun, Idle and Sleep modes nnnNnnARONnannn
Deep sleep mode for lowest current consumption Gaaaaoaaameme e
Multiple, Switchable Clock Modes for Optimum Performance and Power Management ) PIC24FJXXGBO002
10-bit ADC, 13 channels, 500k samples per second ramTOErROACEEC T
8 0

3Ana|0g Comparators I:giégigiggéié%
2 UART Modules with LIN and IrDA® support, 4 Deep FIFO 293398 RAz3 &
2 SPI ™ Modules with 8 Deep FIFO cigzse 28a: £
2 12C™ Modules with Master and Slave Modes s32ERE xEgd 2
Five 16-bit Timer Modules 6;2‘;‘5% ‘g“;%% 2
Up to 5 Input Capture and 5 Output Compare / PWM,all with dedicated timers 3 fg 228 §§ ﬁg
Hardware RTCC, Real-Time Clock Calendar with Alarms é 'fg &g ;—; E’:‘
PMP, Parallel Master Port, with 16 Address Lines, and 8/16-bit Data 652223 ° g
Peripheral Pin Select for remapping digital peripherals to I/O ‘ED % g ;:_," 2 ? 3
Charge Time Measurement Unit (CTMU) for capacitive touch interface _5 5 2
Universal Serial Bus Features “2": 2
USB v2.0 On-the-Go compliant 2 }:
Dual role capable, can act as either Host or Device ﬁ £

g

8

&
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History of Theremino System

2012 4, AN[EISEH] —H E K PE
A IR A, DL G1ZE B E
AL =45 B FHRTHEREMINO R 4%
A vk www.theremino.org A1 Theremino

TR — AR TEAL T

In 2012 a group of experts in different
sectors decided to share their experiences
and skills generating the OPEN SOURCE
THEREMINO system aimed at simplifying
and sharing information

The site www.theremino.org and the first
version of the Theremino Master is born.
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Technical Features of Theremino System
Development
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The Master

BN MR AS V3, 2016 &k A
T V5 A, FaEn] DLEF 12 M
)\5FD§HJ H 5|

ek B E A, UL Gerber XA T]
M X% www.theremino.org %% T

24

The first commercial version was the
V3, later in 2016 the V5 version was
released, stable able to manage 12
input and output pins.

The wiring diagram and the firmware
and Gerber files are freely
downloadable from the website
www.theremino.org
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The Master SMD-V1

AR T, URTEi e
T USBIEIREEIUIRS . 12 SMD A S s
MBS AI DILVS A A,

AA MR R AT RS . SRiT, H— ]
L2 1S SMD A (3 FH SR BE T 8

A new version has recently been released
to comply with a European directive on
USB connectors. This SMD version of the
board is essentially identical to the
previous DIL V5 version, with the same
applications and features. However, there
are some differences which make the
SMD version more convenient to use.
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The Master SMD-V1

theremino

GND +5V R/W
i

Onewire
Ext. &0xld mm

L] L]

12 In Out Pin connectors are all aligned, making it

g.”g /I\ In Out Pin @Tﬁ%ﬁé%ﬁi@%: E%%@Tﬁ% easier to connect cables.
N o Each connector also has a GND connection and a

FANERAIEEA GND B AT LY . power output.
RN TR TR BN 3.3V 8L 5V AL s At H Each group of six connectors can be set to power

ST y 3.3V or 5V sensors.
~7 B S _ 7[%3:[‘4] .
USB iy USB-C 537 The USB connector is of the USB-C type.

N AN
{ﬁgjm 4 IJEJrf\‘US?”m o 1 Added 4-pin male USB.
‘{ﬁf‘\ﬂﬂ 7 W‘j | J@Tﬁ%ﬁﬂ%@?ﬁ)ﬂiﬁ@z ADC24., Added two connectors to connect the Slaves or

ADC24.
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The SLOTS

B2 1 1) o3 8 3 R TR AR AR AT 2R P = 1 — 2
FRAYE H bR AE USB s, RIMER: BRI

Theremino AP\ k52 B S USB X, 51 AN HEFE I HE

MRS S AF S KBS AR T EHENHT .. BNMEEHAEEA
Elibkve

A 1000 4~ AJ BEEX FIFEFE AT 1000 AN 0] 5 NS, EAIE
Windows F1 Master 2 [B] A Wi 5 i A2 #t

EAERE LA TR 2

variable = Slot (nn)

Slot (nn) = variable

The resolution of the hardware interface is only half of the need to connect
sensors and actuators.

Using the standard USB protocol, once again, the difficulties were enormous.

The theremino team decides to rewrite the USB protocol, introducing the
concept of mail slots.

Mail slots are the place where letters, invoices, newspapers, advertisements,
etc. are deposited. Each envelope contains different data.

There are 1000 slots to read and 1000 to write which are continuously
exchanged at high speed between Windows and the Master.

There are only two instructions for manipulating slots:
variable = Slot (nn)
Slot (nn) = variable

@ iMakerbase
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The software modules: The “HAL”

L

HAL CREPFHZRIE) BEERG 5T 5 Tulibh e EREd
/ﬁi‘ E]/‘J EE/—:C:J:%: D;FH %%&I\}EE@%’ u& I:::ngni::i o Erinrheeigt Lock Masters jg  Disconnect Master s =

\Walidate

» N F- N, T"‘
j\%ﬁ H I D *%:EE—F EI/‘J USB ﬂzl] 9I\ ﬁgéﬂ‘/fq:_% Type D Subtype Slot  Yalue Motes Master properties
» VAR . Jun B} AY VY » Master 1 SCARE Black Marne | SCARA Black
PC lﬁ’fTﬁ/fﬁ o bﬁ % ﬁﬁ USB 2.0 ins m a 5.0 Rep fre. (fos) 2 57
%/l\ ,1:5 i/—‘\,:\l‘g ‘TJ‘ 700 I'I]I-IT Pi z r_dir 2 0.0 s %o descinarion | EFfor rate (%) 0.00
e HU I:lj\_ )\ © Pin 3 Stepper i 0.0 Motor M2
Pin 4 Stepper dir 4 0.0 Step to destination i ol 12
Pin 5 ide 16 5 £2.0 Vacuum Fast data exchange 3
The HAL (Hardware Abstraction Layer) s e Pin properties
module takes care of electrical interfacing i i e G
. . . . Pin 10 Dig:out 10 0.0 Enable Motors {imv) @ Slot 1
and signal processing functions in Pin 11 Dig out L 0o R 1000 means. | 1000
. . Pin 12 Dig in pu 1z 1000.0 M1-ME-Z limit
collaboration with the Master, as well as L R fm
__BﬂZII_ZI_nSES}ZIEB .
communication with the PC via USB in HID bommer pronortios
mode and with external components. It Max 5. (mmfmin) 40000
. ax aco. (mmdsfs) | 2390
typically transfers over 700 frames per Kb
second over USB 2.0. ¢ 5 | Lrnkedtoprevious T
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The easy configuration of the 1/0 pins

File  Too Lamguage Help  About mﬁ"*‘-‘ 30
Recognme == | Walidate Error beep E\J Lock Masters gy Disconnect Master «2
BN HAL CREARFH S ZE ) BB o e o omee sl bl ",f:: s
Slawve L Masterlins Firmwarse WE O Rep freq. i e
CLTaT A 7 SRR D e e ga AR 3R ol Bl | o o e i L e
FWAEEMKZE. HEA 26 MalEEH] _;_;__,_m S—
BLE, BMECEMTTUIARERrwE. B | 5w 5 ey
. . 7y . Pin B Pum_lS 3 Zlesp LED Grasn Pin type Dig_out
ﬁﬂ b Xj‘ﬂ:‘ilﬁ EE&*)_L ?‘Zt/ﬂ ]ﬁ%ﬁ@.r \ jJD ::;E .1E|:| ;:::::_;:ru J.gLI 1E;;?§ EED:L::DLL Slal Ugﬁﬂ
L R S K 1 85 K 7 1) =)
i
| Stepper
Rep freq. (fps) 765 |Pwrn_Fast
The software module called HAL (Hardware | Error rate (%) 0.00 g/
Abstraction Layer) allows in a simplified way to | Comm. speed 12[_ qﬂz_
. ] Fast data exchange v o
assign the hardware functions to the external = - : lha
. . in properties {Ack_16
pins and to set their parameters. Currently S terner i
there are 26 possible configurations, and each SIo T iiii_*;“iﬂij
Pario
configuration can have a specific set up. For 1000 means 1000 P
I .I: th t t h th Zero means mm 0 ?nmder__a
examp e, for the stepper mo or we have the e e
maximum speed, the acceleration and the —— g
steps per millimeter and the direction of Max b (mmy/min) | 300
rOtatiOn. Max acc. (mm/s/s) S0
Steps per mm 200

Linked to previous I
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The software modules: The “Slot Viewer”

o CJEE AR AR AT L SE I B R A
RE-

o JEE BT B Z AR RS Windows 3
55 A N R P < TRD A A el A RAS

o CEXAMEBR, AT RLSE T IEEAE 1 Y
o

!

The "SlotViewer" module allows you to view the
status of the slots in real time.

Slots are a simplified version of the
communication between the HAL module and the
applications in a Windows environment.

Through this module it is possible to intervene in
real time on the contents of the slots.

S D00 S B WM -
BE 4 4
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Motor M1

Step to destination ;
Motor M2

Step to destination
Vacuum

RED

Motor M2

Step to destination
GREEN

Enable Motors (inwv)
Pump

Mi-N2-2
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The software modules: The “SignalScope”

m ol

Lol bgher | Sipee tarfer el Save image el wepatre B Comarm B TnpgerOFF I RUN BB cnad bl 7% Sawd buTar bl Seew image o Irtopolain BY | Cuices B Togewe OFF B RUN B

Aamealz] 1 B EiE 1 zave ziel -l B

CEMNTER

8ET

TS iy WA fdie BELAA (dw B diy

ChHamy s LHmEN

P = 3y CEme ki ar | ain (L %]
o [ TG | ST T ifm [ o w [T5m
22 [0 [ = [EGE [a-ac = g A5 [T (e
il W R T T | n i BT [Fam

= = RunFor 10
FRETTRE 7 [Esn e = BLX=Peathorue dmem 0 | O - Eriie: ;":: a e [0 50 [wen
e 0 paaik = ity | Wi 1§ =7 vak b peak = |

. 5B TR AT L B AR MAIRE, AR AV SRR
o A SR 52 S Windows BRIV FE R FF 2 138 135 B0 97 4
LRI ARRAS . 2 B T BT 2 (T

The "SignalScope" allows you to view the status of the slots in real time, like a logic analyzer
or oscilloscope.

The slots are a redesigned and simplified version of the communication protocol between
the HAL module and the application in a Windows environment. This module has functions
for storing the waveform and history.
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Theremino other applications

sthesrealstmodularfin-oute.

FAHEE Mid = 1 BB Theremino On T. Wf‘b page we ?a;/e”re-portedtgll the
RGN, Hep—te B 520158 applications, some totally innovative.

1o 4l s T All strictly OPEN SOURCE.

: o www.theremino.com/en/applications
www.theremino.com/zh/applications. [en/app
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For more info, search the word:
“theremino”



