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DESCRIPTION

The Saleng — Uno microcontroller board is an Arduino-
compatible board based on the 8-bit ATmega328P
microcontroller. The microcontroller has a RISC
architecture and runs at the maximum clock speed of
16MHz. It has 32KB of flash memory for code space and
2KB SRAM with an additional 1KB of general purpose
EEPROM. There are a total of 20 GPIO’s on board with
an additional 2 analog inputs, all broken out into
standard 2.54mm-pitched pin headers.

Its design is nearly identical to the Arduino Uno R3 but
with several enhancements. It is compatible with the
Arduino Software / IDE and should work with almost
any application, hardware or program/sketch meant for
the Arduino Uno. This means all the standard features
of the Arduino Uno are implemented on the Saleng
Uno, only that the Saleng Uno offers more features.

The Saleng Uno board is part of Layad Circuits’ Saleng
series of innovation-starter products.

Figure 1: The Saleng Uno
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SPECIFICATIONS

e Microcontroller : ATmega328

e Operating Voltage: 5V or 3.3V (Jumper
Selectable)

e Input Voltage (recommended): 7-9V

e Input Voltage: 6-12V

e Digital I/O Pins 14 (of which 6 provide PWM
output)

e Analog Input Pins: 6 (AO-A5) + 2(A6,A7)

e DC Current per I/O Pin: 40 mA

e DC Current for 3.3V Pin: 800mA

e Flash Memory 32 KB (ATmega328) of which
0.5 KB is used by bootloader

e SRAM: 2KB

e EEPROM:1KB

e Clock Speed: 16 MHz

e Programming Interface: USB

e Board Dimensions: 55 x 70mm

SERIAL PORT DRIVER

The Saleng Uno uses the popular CH340G chip as its
USB-UART interface controller. Saleng Uno users will
need to do a one-time installation of the driver for the
computer to recognize the Saleng Uno as a serial port.
To install, follow these steps:

1) Download the driver installation files from the
following links:
Windows Users: http://www.wch.cn/downfile/5
Mac OS Users: http://www.wch.cn/downfile/178

2) Uncompress the downloaded file

3) Go tothe CH341SER folder

4) Run setup.exe

5) On the window that pops up, click on the Install
button

6) Wait until installation is complete. Note that if you
previously installed the driver, the installation may
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report a “failed” installation. If there is a need to
reinstall, please uninstall first then reinstall.
7) Reboot the computer

8) After reboot, insert the Saleng Uno into one of the
USB ports of the computer. The computer should now
recognize the board.

SOFTWARE DEVELOPMENT

As the Saleng Uno conforms to all the requirements of
the Arduino IDE and Arduino Web Editor. It is thus
programmed in the same way as any other Arduino
board. Download and then install the official Arduino
IDE release from:

https://www.arduino.cc/en/Main/Software

PROGRAMMING LANGUAGE

Arduino programs or “Sketches” are written in C/C++
programming language with some modifications made
specifically for the Arduino hardware. The official
Arduino website provides a set of guides and references
you may want to start with:

Guide to the Arduino IDE:
https://www.arduino.cc/en/Guide/Environment

Arduino “Language” quick reference:
https://www.arduino.cc/reference/en/
A beginners reference “notebook”

https://playground.arduino.cc/uploads/Main/arduino_n
otebook_v1-1.pdf

SALENG UNO ENHANCEMENTS

While the Saleng Uno has exactly the same
microcontroller as the Arduino Uno, there are
significant enhancements made on the Saleng Uno:
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3.3V pin can output up to about 800mA
compared to the 50mA of the Arduino. This
provides added current allowing certain 3.3V
circuits requiring more than 50mA (such as the
ESP8266) to be directly powered off the Saleng
Uno without additional regulators.

Operating Voltage may be switched between
3.3V and 5V. It may be practical in some cases
when there are several 3.3V devices involved to
simply use a 3.3V MCU. This can be done in the
Saleng Uno by switching the V-LEVEL jumper to
3.3V side. This provides 3.3V in all digital and
analog pins and the 5V pin of the Saleng Uno
effectively outputs 5V. Switch V-LEVEL jumper
to 5V to return to the default 5V operation.
Additional headers & Breadboard friendly.
Each of the 4 pin headers at the sides of the
board have parallel pads for extra connections.
You may install male or female headers, at the
top or bottom side. The additional headers pads
on the Saleng Uno from pins 0 to 13 to SCL are
equally spaced at one pin distance (2.56mm)
avoiding problems caused by the half-pin-space
between pin 7 and 8 of the main headers. This
results in a breadboard friendly board and
easier connection to matrix PCB’s or custom
shields.

Available Terminal Block slot as Power
Connector. Aside from the standard DC jack
already installed on the board, the user may
install a 5mm terminal block or pin headers on
the slot labeled X13 to facilitate connection by
simple wire without need for a DC barrel plug.
This port is in parallel with the DC jack.

One extra 5V pin at the power header. An
additional 5V pin is provided beside the 3.3V
pin. There are also other extra 5V pads. Install
female or male 2.54mm headers and you may
get additional 5V and GND pins.

Clock source uses a crystal. Instead of ceramic
resonator, the Saleng Uno board uses the
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higher accuracy crystal oscillators for the best
timing performance.

temperature IC such as the LM35/LM36 or
DS18B20 may be installed in the slot labeled
IC3. The datapin connects to A0 of the Saleng
Uno. If a pullup resistor is required such as in
the case of the DS18B20, install the resistor at
R12 (4.7K for a DS18B20 chip)

13.
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Slot for additional builtin LED. When the builtin
LED wired to pin 13 is not enough, a second LED

7. Uses a 5A Schottky Diode instead of 1A. The may be installed at the footprint labeled L2. A
Schottky diode between the DC Jack and VIN standard 5mm or 3mm LED may be installed
pin is normally rated at 1A in other board, the while. Choose a resistor between 330 and 1K
Saleng Uno uses 5A! The extra tolerance means ohm and install in R11 to serve as current
it is useful when using the VIN pin to power limiting resistor.
other devices such as shields and other external 14. A servo motor port at header SRV. This header
circuits, even a 2A GSM shield/module will not provides a quick connector for a small servo
be a problem if its power is taken from the VIN motor such as an SG90 or MG90. The signal line
pin. connects to pin 9 of the Saleng Uno.

8. USB interface uses the widely used CH340G as 15. Extra 12C header. While the Saleng Uno follows
a dedicated USB-to-Serial converter chip. After the R3 design with extra I12C ports after the
Extensive evaluation of this chip, we found no AREF pin, it also has an extra header in parallel
significant performance difference against other with the 12C port of the ATmega328P. Use the
more expensive solutions. This helped to keep header labeled 12C to quickly connect 12C
the price of the Saleng Uno to a minimum. devices such as 12C controllers for LCD’s, RTC’s

9. Pins 0 and 1 may be temporarily disconnected like DS1307 or DS3231 or perhaps ADXL345.
from the ATmega328P using the onboard 16. A Software serial port header compatible with
switch. This is useful to prevent upload 3.3V serial devices. The header labeled SWSER
problems/conflicts when some circuit or device allows the user to connect a 3.3V serial device
is connected to pin 0 and/or 1. Simply switch it such as HC-05/HM-10, SIM900/SIM800 or
off before uploading code and then turn it back ESP8266 be safely interfaced to a software
on after uploading. serial port programmed at pins 2 (Rx of Saleng

10. LED’s have been moved to the board edges for Uno) and 3 (Tx of Saleng Uno).
better visibility. In cases where a shield or 17. Slot for a 12mm buzzer. The saleng UNO can
other hardware obstructs view of the center of accommodate a 12mm buzzer in the pads
the board, the LEDs will still be visible from the labeled B1. This is directly driven by pin 6 of the
side as they have been moved to the board Saleng Uno. Select a 5V buzzer with peak
boundaries. current that does not exceed 40mA as this slot

11. The bottom side of the headers are labeled. is directly connected to the microcontroller
Unlike regular boards, the Saleng Uno has its GPIO and is without a series resistor. Common
pins properly labeled on both top and bottom 5V Active, ~12mm buzzer usually work fine.
allowing visibility even when a shield is
installed. .

12. Slot for Temperature IC. A regular TO-92 Summary of Comparison between Saleng Uno vs

Arduino Uno:

All specifications pertaining to the
microcontroller are exactly the same because
both use the same chip.

Bootloader is the same
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e Software compatibility is the same. In fact,
when using the Arduino IDE, choose Arduino
TERMINAL BLOCK SLOT

converter/ programmer
power up even w/o DC plug

INCREASED DIODE RATING
use Vin up to 5A(from 1A)

VISIBLE LEDS

even with shield installed

ACCESS THE SERIAL- USB PINS
use the board as serial-usb
JUMPER OPTION TO
OPERATE AT 5V OR 3.3V
EXACTLY THE SAME ARDUINO
UNO CHIP

all arduino codes & circuits are compatible
with Saleng Uno

EXTRA PIN CONNECTORS/
BREADBOARD COMPATIBLE

ADDITIONAL 5V PIN

INCREASED CURRENT RATING OF
3.3V REGULATOR POWERUP TO 1A

PARALLEL HEADER PADS

use as extra c?nnectors. breadboard
connectors

S LNJUDAYAYY

IMPROVED CRYSTAL OSCILLATOR
not resonator

FOOTPRINT FOR BUZZER
FOOTPRINT FOR ADDITIONAL LED

ONN 9NIVYS

FOOTPRINT FOR Lm35 DSI8B20

FOOTPRINT FOR LEVEL SHIFTER
RESISTORS
connect SW Serial to 3.3V devices
TWO EXTRA ANALOG PINS
use A6 &A7

VISIBLE LEDS

even with shield installed

DISCONNECT SWITCH FOR SERIAL PORT

SERVO MOTOR HEADERS eliminates programming errors
directly connect small servos EXTRA SOFTWARE SERIAL HEADERS
EXTRA 12C PIN HEADERS

Figure 2: Enhancements to the Saleng Uno

e Uno under Tools>Boards to program the Saleng

Uno.
L FREQUENTLY ASKED QUESTIONS
e All power specifications are the same except for
the better maximum current that the 3.3V Q1: Is the Saleng Uno compatible with the Arduino
regulator can offer in the Saleng Uno board Uno?

e The Saleng Uno introduces several
improvements as listed under the Enhancement
section of this document.

e The Saleng Uno is locally designed and
assembled in the Philippines.

Al: Yes. It has the same microcontroller, header and
ports placements and bootloader. It may be
programmed using the Arduino IDE in the same way
as in an Arduino Uno.
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Q2: Will projects including hardware and code
available in the internet based on the Arduino Uno
work with the Saleng Uno?

A2: Yes it will.

Q3: Can | use a shield meant for Arduino Uno in the
Saleng Uno?

A3: Yes you may.

A4: Does the difference in USB-serial circuit affect
the programming or usage of the microcontroller?

Q4: No. The USB-serial circuit interfaces the
microcontroller’s UART to the computer. This is
done using the CH340 in the Saleng UNO and with
another chip in the Arduino Uno. Functionally, both
circuits are the same.

A5: Since the Saleng Uno has a larger “current” for
the 3.3V pin, will this damage devices that require
less current?

Q5: Absolutely not. This feature is an upgrade
rather than a downgrade. The 800mA current rating
listed in this document is the maximum current
rating that the 3.3V pin can deliver. However, this
does not mean it will deliver that amount to the
circuit connected to it. The actual current will
depend on the demands of the circuit connected to
the pin. If that circuit requires 350mA (such as in
the case of the ESP8266), then only that amount is
delivered as and when the circuit demands for it.
Hence, the increase in the 3.3V current rating
allows for more devices to be connected to the 3.3V

pin.
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A6: | get errors while trying to upload code on the
Saleng Uno when something is connected to pins 0
and 1, what should | do?

Q6: This happens in the Arduino and Saleng Uno
since pins 0 and 1 are the UART pins used by the
microcontroller to communicate with the PC.
Circuits connected to this may have to be
disconnected first before uploading code. In the
Arduino, you would have to disconnect the external
circuit manually. In the Saleng Uno, use the DIP
switches provided to temporarily disconnect the
headers of pins 0 and 1. Close them back to the ON
position after upload.

A7: Does Layad Circuits provide technical support?

Q7: Yes. General technical support is always free.
See our technical support terms and conditions for
its limitations.

A8: Where can | purchase Saleng Uno and related
products?

Q8: You may contact Layad Circuits via
info@layadcircuits.com for general queries,
sales@layadcircuits.com for actual purchase. You
may also contact us by phone at +63916-442-8565
or through our FB page at
facebook.com/layadcircuits . Or simply drop by our
store front at B314 lopez Bldg “B”., Session rd.
corner Assumption rd., Baguio City, Philippines.

Q9: Do you do shipping?

A9: Yes. We can ship anywhere in the Philippines via
popular couriers. International buyers are advised
to contact Layad Circuits first before placing order
as there may be shipping restrictions to your
country.
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Q10: Why Saleng Uno?

A10: Layad Circuits continues to commit to its goal
of providing easy-to-use, quality but affordable
products. This has translated in the Saleng Uno. The
wide popularity of the Arduino open source
hardware and software is inherited by the Saleng
Uno yet it has been designed with some innovations
and low price without compromising quality and
usability. We provide free general technical support
and consultations on our Layad Circuits-branded
products. Moreover, supporting Layad Circuits
products allows Layad Circuits to continue
innovating and providing products and services that
meet the requirements of the local Philippine
market.

www.layadcircuits.com Copyright 2017 © Layad Circuits All Rights Reserved

Layad Circuits Electronics Engineering Supplies & Services, B34 Lopez Bldg., Session Rd. cor. Assumption Rd., Baguio City, Philippines

General inquiries: info@layadcircuits.com Sales: sales@layadcircuits.com FB: facebook.com/layadcircuits Mobile: +639164428565

An IMPORTANT NOTICE: at the end of this guide addresses availability, warranty, changes, use in safety-critical applications, intellectual property matters and other
important disclaimers.

6



Saleng — Uno R3
LAYADCIRCUITS User Guide

ANALOG = DIGITAL = ENGINEERING

IMPORTANT NOTICE

Layad Circuits Electronics Engineering Supplies & Services (Layad Circuits) reserves the right to make corrections, enhancements, improvements and other changes to
its products, services and documentations, and to discontinue any product or service. Buyers or clients should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. Additional terms may apply to the use or sale of Layad Circuits products and services.

Reproduction of significant portions of Layad Circuits information in Layad Circuits datasheets or user guides is permissible only if reproduction is without alteration,
displays the Layad Circuits logo and is accompanied by all associated warranties, conditions, limitations, and notices. Layad Circuits is not responsible or liable for such
reproduced documentation. Information of third parties may be subject to additional restrictions. Resale of Layad Circuits products or services with statements
different from or beyond the parameters stated by Layad Circuits for that product or service voids all express and any implied warranties for the associated Layad
Circuits product or service. Layad Circuits is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Layad Circuits products (collectively, “Designers”) understand and agree that Designers remain
responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have full and exclusive responsibility to
assure the safety of Designers' applications and compliance of their applications (and of all Layad Circuits products used in or for Designers’ applications) with all
applicable regulations, laws and other applicable requirements. Designer represents that, with respect to their applications, Designer has all the necessary expertise
to create and implement safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood
of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any applications that include Layad Circuits
products, Designer will thoroughly test such applications and the functionality of such Layad Circuits products as used in such applications. Layad Circuits’ provision of
technical, application or other design advice, quality characterization, reliability data or other services or information, including, but not limited to, reference designs
and materials relating to evaluation modules, (collectively, “Layad Circuits Resources”) are intended to assist designers who are developing applications that
incorporate Layad Circuits products; by downloading, accessing or using Layad Circuits Resources in any way, Designer (individually or, if Designer is acting on behalf
of a company, Designer’s company) agrees to use any particular Layad Circuits Resource solely for this purpose and subject to the terms of this Notice.

Layad Circuits' provision of Layad Circuits Resources does not expand or otherwise alter Layad Circuits’ applicable published warranties or warranty disclaimers for
Layad Circuits products, and no additional obligations or liabilities arise from Layad Circuits providing such Layad Circuits Resources.

Layad Circuits reserves the right to make corrections, enhancements, improvements and other changes to its Layad Circuits Resources. Layad Circuits has not
conducted any testing other than that specifically described in the published documentation for a particular Layad Circuits Resource.

NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO ANY OTHER LAYAD CIRCUITS INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY
TECHNOLOGY OR INTELLECTUAL PROPERTY RIGHT OF LAYAD CIRCUITS OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right,
copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which Layad Circuits products or services are used.
Information regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or endorsement
thereof. Use of Layad Circuits Resources may require a license from a third party under the patents or other intellectual property of the third party, or a license from
Layad Circuits under the patents or other intellectual property of Layad Circuits . Layad Circuits RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. LAYAD
CIRCUITS DISCLAIMS ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED
TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS. LAYAD CIRCUITS SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR
INDEMNIFY DESIGNER AGAINST ANY CLAIM, INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN LAYAD CIRCUITS RESOURCES OR OTHERWISE. IN NO EVENT SHALL LAYAD CIRCUITS BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF LAYAD CIRCUITS RESOURCES
OR USE THEREOF, AND REGARDLESS OF WHETHER LAYAD CIRCUITS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Unless Layad Circuits has explicitly
designated an individual product as meeting the requirements of a particular industry standard , Layad Circuits is not responsible for any failure to meet such industry
standard requirements. Where Layad Circuits specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards,
such products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards and requirements.
Using products in an application does not by itself establish any safety features in the application. Designers must ensure compliance with safety-related
requirements and standards applicable to their applications. Designer may NOT use any Layad Circuits products in life-critical applications. Life-critical medical
equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart
pumps, neurostimulators, and implantables). Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation
for their applications and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
requirements in connection with such selection. Designer will fully indemnify Layad Circuits and its representatives against any damages, costs, losses, and/or
liabilities arising out of Designer’s noncompliance with the terms and provisions of this Notice.
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