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OVERVIEW

The Layad Circuits’ SETH Gun or Serial Contactless
Thermometer Gun is a UART interfaceable thermal
reader designed mainly for human body temperature.
The unit is similar to a regular non-contact thermal gun
with the exception of having a serial UART interface via
its wired headers. It is designed to be integrated into a
larger system with a host microcontroller. As such, the
power is also exposed with a pair of wired headers for an
external 5V power source.
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Figure 1: The SETH Gun

The readings are sent to the UART serial interface port
real time while also showing the same on the LCD. A
reading is initiated by either pressing the read button or
by issuing a serial command to automatically take
readings. This command is useful for applications that
require no human intervention.
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This is a low cost solution when compared with sensors
that offer contactless temperature readings for human
body and surface temperatures with narrow field of
views that is required for accurate human body
temperature sensing. The ready-made enclosure,
buttons and display adds to the ease of use and quick
integration feature of the device.

FEATURES

e Ready interface port for microcontrollers via
UART serial interface at 5V logic.
o 9600 baud rate, 8 databits, No parity, 1
stop bit
o Simple serial text protocol
e Automatic or Manual triggering
e Accurate to £0.2°C in human body mode and
+0.3°Cin surface mode
e 1-3cm measurement distance
e Integrated casing, LCD readout and buttons
e Simple operation using a single manual trigger
button or a single serial command
e 5V power and logic, Arduino compatible
e Low power consumption: <40mA in sleep and
standby states, <200mA during conversions
e Fast conversion, typical 1-2 seconds, maximum 3
seconds
e Power saving feature
e Compact body dimension: 150x100x50mm

APPLICATIONS

e Automatic temperature logger

e Remote or auto triggered thermometer
e Automated health screening

e Surface temperature monitoring

e |OT integrated thermometer

e Kiosk/self-service temperature readers
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Figure 2: SETH Gun with Wired Headers

PIN FUNCTIONS

There are two sets of color codes for the wired header
port of the device. Your unit should come in either one
of them. Refer to the tables below.

Code 1: Brown-Red-Orange-Yellow

Wire Color Function
Brown GND: (-) Ground
Red VCC: (+) 5Vdc power

Orange TXD:-Seri.aI Transmit Pin. Connect to
Receive pin of the host MCU.

vell RXD: Serial Receive Pin. Connect to
ellow Transmit pin of the host MCU.

Code 2: Black-White-Gray-Violet

Function
GND: (-) Ground

VCC: (+) 5V power

TXD: Serial Transmit Pin. Connect to
Receive pin of the host MCU.

RXD: Serial Receive Pin. Connect to
Transmit pin of the host MCU.

Wire Color
Black

Gray

POWER REQUIREMENTS

The unit should be powered from a regulated 5V power
source that can reliably deliver up to a current of 200maA.
We recommend using at = 500mA,5V regulator such as
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the LM7805 or the 5V of your host Arduino if using one.
Refer to the current consumption table below:

Device State Current Consumption

Sleep state, LCD is off Less than 30mA
Idle state, LCD is on Less than 50mA
Peak current while in active | 200mA

operation

USER BUTTONS
The user buttons and their functions are described in the
table below.

User Button Character Sent when Pressed

Read For reading temperature or
for menu operation
Set Menu operation
Plus (+) Menu operation or

for displaying historical readings

Minus (-) Menu operation or
for displaying historical readings
DEVICE OPERATION

1.Manual Triggering

e Aim at the target ensuring that the sensoris 1-
3cm away and perpendicular to the target
surface/skin.

e Press the read button and maintain position
until reading is confirmed

e A beepis generated indicating a conversion

e Datais transmitted to the serial port

2. Serial Command Triggering

o Before use, ensure sensor is 1-3cm away and
perpendicular to the target for the duration of
the conversion.
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e Host MCU sends the serial command

(refer to Serial Command Reference Section)
e Abeepis generated indicating a conversion
e Datais transmitted to the serial port

PRECAUTIONS

e This device is meant for educational purposes only
and cannot be used for life support, medical or
mission critical applications

e Before reading, the device must be in the
environment where it shall be used at least 5
minutes prior usage to assimilate the device with
the ambient temperature.

e Hair, sweat, dirt and presence of air conditioning,
fan or heating devices can affect readings.

e |t is recommended to read at the forehead or
behind the ear.

e Do not touch sensor.

o Disinfect the outside of the thermometer with 70%
alcohol regularly

e Allow for some differences in readings affected by
skin color and thickness.

e Use level shifters when using 3.3V microcontrollers
to safely connect the device to your host controller.

e The unit is NOT waterproof. Store in a dry place.

e Avoid direct sunlight

MENU OPERATION

The device has a builtin menu system that is accessible
from the buttons and display LCD. Other than the target
type menu (body vs surface), all other settings in the
menu does not affect the serial data. High temperature
thresholds are not indicated in the serial data nor does
the temperature unit (°C/°F) affect the actual serial
output. Note that the temperature readings read from

the serial port are always in Celsius.
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Setting the measurement type
e |n the start up state, short press the set button
to switch between body temperature and object
surface temperature measurement mode.
e Body temperature range: 32 -42.9 °C
e Object temperature range: 0-60°C

Other settings

e Long press the Set button

e Cycle through F1 to F4 function menu by short
pressing the set button. Release to enter that
function menu

e Use the +/- button to select the option

e Long press the read button to exit the menu

e Power cycle

Function | Options

Menu

F1 Temperature unit: degree Celsius or
Fahrenheit (°C/°F)

F2 Enable/Disable the buzzer sound

F3 High fever threshold — use the +/- button
to set the temperature considered as high
fever

F4 Enable/Disble the LCD backlight

DEVICE LAYOUT

Figure3: SETH Gun Layout
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HISTORY VIEW
- button
+ button
SET button
sensor
LCD display 4
Read button
Interface port
for UART and Power
(2.54mm female headers)
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e The device can store the last 32 most
recent readings. Older readings beyond 32 are
discarded.

e History is cleared on power cycle.

e Values can be accessed from the menu using the
— button and viewed from the LCD.

e Memory location 1 is the latest reading

SERIAL COMMANDS REFERENCE

Name Temperature

Description This message is sent out by the device to the serial port in response to a read temperature
command or when the read button was pressed.

Direction Device to host
Syntax @,<nn.n>,<t>,#\r\n
Parameter/s <nn.n>is the temperature in degrees Celsius.

<t> is the type of the target, which can be any of the following:

Target Type Description
B Human body
S Surface

The type of the target is configured thru the menu.

Notes e The temperature reading from the serial port is always in degree Celsius and is
unaffected by the display unit configured in the function menu.

e This response is typically issued after around 1 second from the last Read Temperature
command or last press of the read button. However, external factors may affect the
conversion time and may extend up to around3 seconds. In the rare case that there be
no response after more than 3 seconds, consider re-issuing the command.

Example @,36.5,B,# <CR> <NL>
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\ Name Read Temperature
Description This command triggers a temperature read. This command is sent by the host to the device.
Direction Host to device
Syntax @,r#
@,R#
Response @,<nn.n>,<t>#\r\n
if the command was successfully executed (see Temperature message).
Notes The device might take up to 3 seconds to reply with a reading.
This command must be sent only when the device is idle (not being operated thru the user
buttons).
Example Serial.print(F("@,r,#"));// or
Serial.print(F("@,R,#"));

ARDUINO REFERENCE EXAMPLE

This demo prints the temperature readings on the Serial Monitor of the Arduino IDE. Also, a temperature read can be
triggered by sending the correct command thru the Serial Monitor.

Setup procedure:

1. Connect pin 10 of the Arduino Uno to pin TX of the Seth Gun.

2. Connect pin 11 of the Arduino Uno to pin RX of the Seth Gun.

3. Connect a GND pin of the Arduino Uno to a GND pin of the Seth Gun.

4. Compile and upload this demo to the Arduino Uno.

5. Remove then apply power from and to the Arduino Uno and the Seth Gun at the same time.
6. Open the Serial Monitor at 9600 baud to see the results.

Wiring:

www.layadcircuits.com

Arduino Uno SETH Gun ‘
5V VCC (red or white)
GND GND (brown or black)
10 TX (orange or gray)
11 RX (yellow or violet)
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Code:

/***************************************************************************

This software is free provided that this notice is not removed and proper attribution is accorded to Layad
Circuits and its Author(s).

Layad Circuits invests resources in producing free software.

By purchasing Layad Circuits'products or utilizing its services, you support the continuing development of
free software for all.

Author(s): D. Deponio for Layad Circuits Electronics Engineering

Revision: 1.0 - 2020/10/16 - initial creation

Layad Circuits Electronics Engineering Supplies and ServicesB314 Lopez Bldg., Session Rd. cor. Assumption

Rd., Baguio City, Philippines

www. layadcircuits.com

general: info@layadcircuits.com

sales: sales@layadcircuits.com

+63-916-442-8565
S o K o o o KK S K S K o KK K SR K S KK K S K SR K SOH SR K SR SRR SRR SRS KK SRR SRR SR SR SRR SRR KR sk Kk

#include <SoftwareSerial.h>
const uint8_t PIN_OU_LED_HB = 13;
SoftwareSerial mySerial(10, 11); // RX, TX

void ou_hbLed(){

static uint32_t tRef;

if(millis() - tRef < 500) return;

tRef = millis();

digitalWrite(PIN_OU_LED HB, !digitalRead(PIN_OU_LED HB));
}

void setup() {
pinMode (PIN_OU_LED_HB, OUTPUT);
Serial.begin(9600);
mySerial.begin(9600);

}

void loop() { // run over and over
if (mySerial.available()) {
Serial.write(mySerial.read());
}

if (Serial.available()) {
mySerial.write(Serial.read());

}
ou_hbLed();
}
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ORDERING INFORMATION

Ordering Code Description Revision

LC-069 Seth Gun v.1.0.0

TECHNICAL SPECIFICATIONS

‘ Parameter Minimum Value Typical Value Maximum Value
Supply Voltage 5Vdc
Typical Current Draw 20-40mA 200mA
Measurement Distance lcm 3cm
Length 150 mm
Width 100 mm
Thickness 40 mm
Conversion Time 1-2sec 3 sec
LCD power saving feature timeout 10 sec 20 sec
?::]?;irr;fure Environment Ambient 10C 35C
Operating Environment Relative Humidity 85 %
grp;igtrigg Environment  Atmospheric 70 kPa 106 kPa
DOCUMENT REVISION HISTORY
V1.0.0 - D.Deponio/C.D.Malecdan/ 24 Oct 2020 — initial version
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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
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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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Thank you for supporting homegrown Filipino innovation.
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