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1. COMPONENTES ELECTRONICOS

1.1.

CIRCUITO DE LINEALIZACION

A
EPCOS
Miniature Sensors, Close B Value Tolerance S 861
Applications @2, 41 max,

B Heating systems
B Industrial electronics
B Automotive elactronics

Features

W Fast response

B High measuring accuracy,
close Bvalue tolerance

B Excellent long-term stability

B Epoxy rasin encapsulation

B PTFE-insulated leads of silver-platad

nickel wire, AWG 30

Options
MNon-standard lead lenglhs

Delivery mode
Bulk

THTow=a-a

Dimensions in mm
Approx, waight 60 mg

Climatic catagory {(IEC 60068-1) 40/ BV5E
Max, power al 25 °C Pag 60 mw
Resistance tolerance ARy Ay +1.0%
Rated temperatura N 25 "G
B value tolerance ABB +03%
Dissipation factor {in air) [ approx. 15 WK
Thermal cooling tima constant {in air) T approx. 15 5
Heal capacity Cin approx, 22,5 K
Aox, No. of B'T Bosrioo Ordering code
charactaristic

0 K

Bk B0HE 3088 BET2E150602F045
10k BHE 3588 B&786150103F045
Ak 818 3064 B&786150303F045

os.m
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P
EPCOS
Temperature Measurement B57861
Miniature Sensors, Close B Value Tolerance S 861
Reliability data
Test Standard Test condifions ARy o, Remarks
(ypical)
Slorage in IEC Slorage al upper <1 % Mo visible
dry haat 60068-2-2 | calegory lempearaiure damage
T- 100 °C
t: 1000 h
Storage in damp IEC Temperature of air: 40 “C 1% No visible
heal, sleady state | 60068-2-3 | Reltive humidily of air; 93 % damage
Duration: 56 days
Rapid temperature | |IEC Lower test temperature: — 40 "C| <1 % No visible
cycling 60068-2-14 | Upper tast tampearatura: 100 °C damage
Mumber of cycles: 100
Long-term stability Temperature: 70 °C < 2% Mo visible
{empirical valua) t: 10000 h damage
[ 06402
-2- Autor: Andrés Ferrer

424.16.102



1.2. PrLAcCA CONTROLADORA
1.2.1. Arduino UNO

Arduino UNO

MADE
IN ITALY EEgNNNeaw

EEHMAmn

- ...I.\_ 5%

we nmieme ARDUINO

. q "l.l'?) LA
" ‘t-c—o-n-on-aii" Aemnws

Product Overview

The Arduine Uno is & microcontroller bosrd based on the ATmega328 (datasheet). It has 14 digital
inputicutput pins (of which 8 can be used as PWM outputs), 8 analog inputs, 8 18 MHz crystal oscillator, 8
USE connection, s power jack, an ICSP header, and s reset button. It contsins everything needed to
support the microcontroller; simply connect it to & computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started. The Uno differs from all preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it festures the Atmega8U2 programmed as a8 USE-to-serial converter.

"Uno" means one in ltalian and is named to mark the upcoming release of Arduino 1.0. The Uno and version
1.0 will be the reference versions of Ardunc. moving forward. The Uno is the Iatest in s series of USB
Arduino boards, and the reference model for the Arduino pistform; for 8 comparison with previous versions,
see the index of Arduino bosards.

Technical
Specifications Page 2
'l;lowto ‘gsEeArdulnadc = Page 6

&."n%%ns Page 7
hl'mdm J-m Page 7

B RS radiospares RraDioNICS A
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Technical Specification

EAGLE flles: arauine-duemilanave-une-design zio Schematic: arduing-una-schamatic,paf

Summar
Microcontroller ATmega328
Cperating Voltage 8V
Input Voltage {recommended) 7-12V
Input Voltage (limits) g8-20v
Digital /O Pins 14 (of which 6 provide PWM output)
Anaslog Input Pins 6
DC Current per /O Pin 40 mA
DC Current for 3.3V Pin E0 mA
Flash Memory 32 KB of which 0.5 KB usad by
bootloader
SRAM 2KB
EEPROM 1KB
Clock Speed 18 MHz

d

MADE
IN ITALY

DICITAL (P

‘-

i OXD UNO), 2%
™S ARDUINO 8.
) e

r 4..0.—.-..—-..}_.“1: Anumus

IR (2nalog pins|

B RS radiospares rADIONICS A

-4 - Autor: Andrés Ferrer
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1.2.2. ATMega328

Features

* High Performance, Low Power AVR®8-BIt Microcontrolier
= Advanced RISC Architecture
= 131 Poweriul Instructions — Mozt Single Clock Cycle Execution
- 32 ¥ & General Purpose Working Regislers
— Fully Stalic Operation
— Up to 20 MIPS Throughput at 20 MHz
= On-chip 2-cycle Multiplier
* High Endurance Non-volatile Memaory Segments
- 4/8/16/32K Byles of In-System Sell-Programmable Flash program memaory
— 256/51 25121 K Bytes EEPROM
= B12N KN K2K Bytes Internal SRAM
= Write/Erase Cycles: 10,000 Flash/100,000 EEPROM
— Data retention: 20 years at 85°C/100 years at 25°¢("
— Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Wrile Operallon
- Programming Lock for Software Securlty
+ Peripheral Features
= Two 8-bil Timer/Counters with Separale Prescaler and Compare Mode
- One 16-bit Timer/Counter with Separaie Prescaler, Compara Mode, and Caplure
Moda
- Real Time Counter with Separate Oscillator
- Sl PWM Channels
— B-channel 10-bit ADC In TQFP and QFNMLF package
Temperature Measurament
- B=channel 10-bit ADC In PDIP Package
Temperalure Measuremeant
- Programmable Serlal USART
— Master/Slave SPI Serlal Interface
- Byle-oriented 2-wire Saerlal Intertace (Philips FC compatibie)
- Programmable Watchdog Timer wilh Separale On-chip Osclilator
- On-chip Analog Comparator
— Interrupt and Wake-up on Pin Change
« Speclal Microcontroller Features
- Power-on Reset and Programmabie Brown-oul Delection
— Internal Callbrated Oscillator
- External and Internal Interrupt Sources
- Sl¥ Sleep Modes: Idie, ADC Nolse Reduclion, Power-save, Power-down, Slandby,
and Extendad Standby
« /0 and Packages
= 23 Programmabiz VO Lines
- 28-pin PDIP, 32-lead TQFF, 28-pad QFN/MLF and 32-pad QFN/MLF
« Operating Voltage:
- 1.8-55V
« Temperalure Range:
- -40°C to 85°C
+ Speed Grade:
— 0-4 MHzG1.8-55Y,0-10 MHZz@2.T - 5.5.V, 0- 20 MHZ @ 4.5 - 5.5V
« Power Consumption at 1 MHz, 1.8V, 25°C
- Aclive Mode: 0.2 mA
- Power-down Mode: 0.1 pA
— Power-save Mode: 0.75 pA (Including 32 kHz RTC)

AIMEL

AIMEL

I )

8-bit AVR’
Microcontroller
with 4/8/16/32K
Bytes In-System
Programmable
Flash

ATmegad8A
ATmegad8PA
ATmega88A
ATmega88PA
ATmega168A
ATmegai168PA
ATmega328
ATmega328P

Summary

Ry, EXTARG-AVR- 0410
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I .ﬁTI‘I‘IEg a48A/48PA/88A/88PA/168A/168PA/328/328P

1. Pin Configurations

Figure 1-1.

Finout ATmega48A/M8PAMRBAMBEPAM GBAMGEPASI28/328P
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eessee———— ATmegad48A/48PA/88A/88PA/168A/168PA/328/328P

1.1 Pin Descriptions

1141 VCC

1.1.2 GND

Digital supply vollagea.

Giround.

113 Port B (PET:0) XTAL1XTALZTOSCATOSC2

114  Port C (PC5:0)

115 PCERESET

146  PortD (PD7:0)

E2TIBS-AVA-O4N D

Port B is am 8-bit bi-directional 'O port with internal pull-up resistors (selected for each bit). The
Port B output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up
resisiors are activated. The Porl B pins are tri-staled whan a resel condition bacomes aclive,
aven il the clock is nol running.

Depending on the clock selection fuse settings, PBE can be usad as input to the inverting Oscil-
lator amplifier and input o the intarnal clock operating circuit,

Depending on the clock salaction fuse settings, PET can be used as output from the invarting
Oscillator amplifier.

If the Internal Calibrated RC Oscillator is used as chip clock source, PBY...6 is used as
TOSC2..1 input for the Asynchronous Timen'Countar2 if the AS2 bit in ASSH is set.

The various spacial fealures of Port B are elaboraled in and "System Clock and Clock Oplions”
on page 26.

Port C is a 7-bit bi-directional 'O port with internal pull-up resistors (selected for each bit). The
PC5...0 output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Por C pins that are externally pulled low will source current if the pull-up
resislors are aclivated. The Porl C pins are tr-stated when a resel condition bacomes aclive,
avan il the clock is not running.

If the RSTDISBL Fuse is programmed, PCE is usad as an 'O pin. Note that the electrical char-
acteristics of PCE differ from those of the other pins of Port C.

I the RSTDISBL Fusa is unprogrammed, PCE is usad as a Rasal inpul. A low leval on this pin
for longer than the minimum pulse langth will generate a Resat, aven if the clock is not running.
The minimum pulse langth is given in Table 28-12 on page 323, Shorter pulses ara not guaran-
teed to generate a Reset.

The: various special fealures of Port G are elabaorated in “Allernate Funclions of Porl C° on page
85,

Port D is an 8-bit bi-directicnal VO port with internal pull-up resistors (selected for each bit). The
Port D output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Porl [t pins thal are extermnally pulled low will source current if the pull-up
resislors are activaled. The Port D pins ara tri-slated when a resel condilion bacomes aclive,
aven if the clock is not running.

ATMEL 3
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The various special features of Port D are elaborated in "Alternate Functions of Port D7 on page

20,

1.1.7 AV
AV is The supply vollage pin for the A/D Convarter, PCR:0, and ADCT:6. Il should be extemally
connecled 1o Ve, even if the ADC is nol used, If the ADC is used, it should be connecled 1o Ve
through a low-pass filter. Note that PCE.. 4 use digital supply voltage, V.

1.1.8 AREF

AREF is tha analog referenca pin for the A'D Converter.

119 ADCT:6 (TQFP and QFN/MLF Package Only)
In the TQFP and QFN/MLF package, ADCY:6 serve as analog inputs to the A/D convarter,
These pins are powered from the analog supply and serve as 10-bit ADC channals,

EXTABS-AVR-04H D

Autor: Andrés Ferrer
424.16.102



1.3. ALIMENTACION

Fuente de Alimentacion

AC/DC Power Modules

TML Series, 20 & 40 Watt

1.3.1.

TRACO'
POWER

CB (€ M
WD UL &09S50-1
Features
# Encapsulated power supplies with

# Replaces TML 15 and TML 30 series

# PCB mount or chassis mount with
screw terminals

# Single, dual and triple output models
4 Universal input 90-264 VAC, 47-440 Hz

# EMI meets EN 55022, dass B and
FCC, level B

# Protection class |l for TML 40 models
# Short circuit and overload protection
# J-year product warranty

Also sea;

TMLM Serios, 4 to 20 Watt

highest power density, PCB mount.

www iracopower.com/products/tmim pdf

The TML series are ultra compact AC/DC power supplies in o fully encapsuloted
plastic case. They feature versions with screw terminals for casy installation or
with solder pins for diract PCB mounting. International safely opprovals qualify
this product for worldwide markets. The TML series AC/DC medules offer an
interesting solution for many space crilical applications in commerdal and indus-
trial elactronic equipment,

Referance datasheet for primary TML madels, see:
www iracopower.com/products/tml-primary.pdf
{not recommended for new design in)

Order code Output Oulput 1 Output 2 Output 3
PCB mount Chassismount | P
max.
TML 20103 TML20103C | 149W | 3.3 VDC/4500 mA
TML 20105 TML 20105C 5.0 VDC/ 4000 ma
TML 20112 TML 20112C 12 VDC/ 1670 mA,
TML 20115 TML 20115C 15VDC/ 1340 ma
TML 20124 TML 20124C 20'W 24 VDC/ 840 ma,
TML 20205 TML 20205C +5.0 VDC/ 2000 mA, ~5.0 VDC/ 2000 mA
TML 20212 TML 20212C +12 VDC/833 ma ~12VDC/833 mA
TML 20215 TML 20215C +15 VDC/ 667 mi =15 ¥DC/ 667 mA
TML 20512 TML 20512C 5 VDC/ 2800 mA +12 VDC/ 250 mA 12 VDC/250 mA
TML 20515 TML 20515C 5 VDC/2800 mA +15 VDC/ 200 maA, —15 VDC/ 200 mA
hitp:/fwww.iracopower.com Page 1of 5
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POWER TML Series 20 & 40 Watt
Order code Output Output 1 Output 2 Output 3
PCBmount | Chassismount | Toro
liji=F "
TML 40103 TML 40103C 264W | 3.3VDC/B000 ma
TML 40105 TML 40105C 5.0 VDC/B000 maA
TML 40112 TML 40112C 12 VDC/3333 mA,
TML 40115 TML 40115C 15 VDC/ 2666 ma
TML 40124 TML 40124C 24 YDC/ 1667 mA
TML 40205 TML 40205C 40W +5.0 VDC/ 4000 ma -5.0 VDC/ 4000 ma
TML 40212 TML 40212C +12VDC/ 1666 ma -12 VDC/ 1666 maA
TML 40215 TML 40215C +15VDC/ 1333 mA =15 VDC/ 1333 mA
TML 40252 TML 40252C *5,0 VDC/ 5000 ma 12 VDO 250 ma
TML 40254 TML 40254C *5,0 VDC/ 5000 ma, 24 VDC/ 625 mA
TML 40512 TML 40512C *5.0 VDC/ 5000 ma, +12VDC/ 400 ma =12 VDC/ 600 maA
TML 40515 TML 40515C *5.0 VDC/ 5000 ma, +15VDC/ 500 maA -15VDC/ 500 mA
* Qwiput floaling
Input valtage ranges AC nput 90 - 264 VAC
- DC Input 100 - 375 VDC
Input frequency 47 — 440 Hz
Input current at full load (115 VAC / 220 VAC nominal input) ThAL 20 models: 400 ma& / 270 mA typ.
ML AD models: 860 mA / 460 maA typ
Leakage currant 0.75 mA max.

External fuse (recquired)

1.5 A slow blow type lscommendalion)

ML 20 modals:
ML AD single ond symelnc dual culpul models:
TMVL 40 asymednic dual and inple culput moadels:

Volioge set accuracy

+7 %

2%
+3 % for output 1, £5 % for oulput 283

Minirnum load ThAL 20 single and dual cutpur models:
TWL 20 inple culput models:

TRAL AD single culput modals:

ML A0 symalic dual culpul models:

ML A0 asymedic dual and nple culpul models:

0%

10% leach culpul)

1%

10 % {each oulpul)

25 % [each oulpul]

operation af lower load condition will not

domage these power supplies, however, fhay
mary ot meat oll lised speciications.

ML 20 modals:
TWL A0, 3.3 VDC modal:
THAL 40 ather models:

Ripple and noise (20 MHz bandwidih)

<07 % of Vout +90 mV [Vp-p]

<50 mVp-p
<1 % of Vout [Vp-pl

Regulation — Input variation singe and symelric dual cutput modls:
TML 20 inple cutput modeals;

TMAL 40 asymenc dual and inple culput models:

0.5 % (each oufpul)
1% for ouput 1, 5% for output 283
0.5 % for outpud 1, £5 % for output 243

Al specificofions valid af nominal Input vallage, fll load and +25°C afier wom-up ime unless otherwise sioled,

hittp:/fwrww.iracopower.com

Page 2 of 5

Autor: Andrés Ferrer
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1.4. CIRCUITO DE POTENCIA

1.4.1. MOSFETs

1.4.1.1. MOSFET-N

|
FAIRCHILD
I
SEMICONDUCTOR «

FDV301N
Digital FET , N-Channel

General Description

This M-Channel logic level enhancement mode field effect
fransistor is produced using Fairchild's proprietary, high cell
density, DMOS technology. This very high density process is
especially tailored to minimize on-state resistance. This
device has been designed especially for low wvoltage
applications as a replacement for digital fransistors. Since
bias resistors are mot required, this one N-channel FET can
replace several different digital transistors, with different bias
resistor values.

Features

June 2009

B 25V, 022 A confinuous, 0.5 A Peak.
R, =50@V. =27V
R =40 @V_.=45V.

S{0K)

TEJON|
B Very low level gate drive requirements allowing direct
operafion in 3V circuits. V< 1.06V.
m Gate-Source Zener for ESD ruggedness.
=Bk Human Body Model

= Replace multiple MPM digital transistors with one DMOS
FET.

" -

" m »
SOT-23 SuperS0T™-6 SuperSOT™-8 50-8 S0T-223 50IC-16
Mark: 301

INVERTER AFFLICATION Wae

u}

50T-23

Absolute Maximum Ratings T, =25C unless other wise noted

GHD

22008 Fairchild Semiconductor Corporation

Symbol | Parameter FOVI0IN Units.
Voo, V. | Drain-Source Voltage, Power Supply Voltage 25 W
V...V, |Gate-Source Vollage, V,, 8 W
[ DrainyOutput Cument - Confinuous 022 A
05
P, Maximum Power Dissipation 0.35 W
T, e Operating and Storage Temperature Range -2510 130 C
ESD Elecirostafic Discharge Rating MIL-STD-3830 6.0 kv
Human Body Model (100pf/ 1500 Ohm)
THERMAL CHARACTERISTICS
R |Tharnﬂ Resistance, Juncion-to-Ambient 357 “CW
FOVI0TN Rew.F1
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Inverter Electrical Characteristics (T, = 25°C unless othenwise noted)

Symbaol Parameter Conditions Min Typ Max Units
b Zero Input Violtage Output Cumrent V..=20V, V=0V 1 m
Vi Input \Voltage WVo=5W, |,=10pA 05 W
Wi e WV, =03V, 1,=0005A 1 v
P Cutput to Ground Resistance V=27V, I =024 4 5 0

Electrical Characteristics (T, = 25 °C unless othenwise noted )

Symbaol | Parameter Conditions | Min | Typ | Max | Units
OFF CHARACTERISTICS
- Drain-Source Breakdown Voltage Vo =0V, =250 pA 23 W
2BV, JAT, Breakdown Voltage Temp. Coefiicient I, =250 uA, Referenced to 25°C 25 my /G
beey Zero Gate Voltage Drain Current W =20V, V=0V 1 uA

T, =55°C 10 pA
(. Gate - Body Leakage Cument V=8V V=0V 100 nA
ON CHARACTERISTICS hosa)
&, JAT, | Gate Threshold Voltage Temp. Coefficient I,= 250 pA, Referenced to 25°C 21 mvieC
Vs Gate Threshold Voltage Vo=V, L=250p4 070 | 0.85 1.06 W
2 S Static Drain-Source On-Resistance W.=2TV, |,=02A 38 ] 0

T, =125°C 6.3

V.=45V |, =044 31

[ On-State Drain Cumrent W =2T7V, V=5V 02 A
Q. Fonward Transconductance V=3V, =044 0.z 3
DYNAMIC CHARACTERISTICS
C_ Input Capacitance V=10V, V=0V, a5 pF
C. Output Capacitance f=10MHz & oF
C. Reverse Transfer Capacitance 1.3 oF
SWITCHING CHARACTERISTICS hicse)
t Tum - On Delay Time V=6V, |, =054 32 g ns
i Tum - On Rise Time Ver =43V, Ry, =500 & 15 ns
L Tum - Off Delay Time 35 g ns
i1 Tum - Off Fall Time 33 i ns
[+ Total Gate Charge V=3V, =024 049 | 07 nC
Q, Gate-Source Charge Vo =43V 022 nC
Q. Gate-Drain Charge 0.07 nC
DRAIN-50URCE DIODE CHARACTERISTIC 5 AND MAXIMUM RATINGS
L Maximum Confinuous Drain-Source Diode Forward Cument 029 A
Vi Drain-Source Dicde Fonward Voltage V=0V, L=029A po 0.8 12 v

ot
Fulse Test: Fulse Width £ 300ps, Duly Tyole < 20%

FDWA0IM Rev.Fi

Autor: Andrés Ferrer

424.16.102



1.4.1.2. MOSFET-P

e ————————
FAIRCHILD
e ——————

SEMICONDUCTORY

FDN360P

General Description

This P-Channel Logic Lewvel MOSFET is produced
using Fairchild Semiconductor advanced Power Trench
process that has been especially tailored to minimize
the on-state resistance and yet maintain low gate
charge for supenor switching performance.

These devices are well suited for low wvoltage and
battery powered applicaions where low in-ling power
loss and fast switching are required.

May 2003

Single P-Channel, PowerTrench MOSFET

Features

o =28 30V Rpgow =80 m0 @ Ve =10V
Rosion; = 125 mO @ Vs =—4.5V

+ Low gate charge (6.2 nC typical)

« High performance trench fechnology for exiremely
low Resion -

« High power version of industry Standard SOT-23
package. ldentical pin-out to SOT-23 with 30%
higher power handling capability.

G

SuperSOT™3

B

(=)
T

Absolute Maximum Ratings  +.-s5c uiess atrerise rated

Symbol Parameter Ratings Units
Vosz Drrain-Source Voltage -30 W
Vass Gate-Source Voltage =20 W
In Drrain Current  — Confinuous [Mate 1a) -2 A
— Pulzsed -10
Po Power Dissipation for Single Operation [Mate 1a) 0.5 W
[Mate 1By 045
T, Tera Operating and Storage Junction Temperature Range —55 fo +150 C
Thermal Characteristics
Faa Thermal Resistance, Junction-fo-Ambient  Mote 1a) 250 "G
Rae Thermal Resistance, Junction-to-Case {Mota 1) 75 "G
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
380 FDH3G0P 7" Gmm 3000 units
303 Fairchid Sesisnnduciar Carganmion FOMIECE Hev 177 (W)

d09¢Na4d
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Electrical Characteristics

T, = 25°C uniges ctherwlze noted

Symbol Parameter Test Conditions Min | Typ | Max | Units
Off Characteristics
BVes Drain—-Source Breakdown Voltage | Ve =0V, Ip =250 pA =30 W
HBVnas EBreakdown Veltage Temperature _ . .
AT, Coefficient lp = —250 pA, Referenced to 25°C =22 mviFC
Wos =24V, V=0V -1
lpss Zero Gate Voltage Drain Current o . 55 KA
v:-s = —24"-": "u'rss = 0 ‘h", T_|=55}C- —“}
Gate—Body Leakage, Forward Vs =20V, Vs =0V 100 na
Gate—Body Leakage, Reverse Vg = =20V, Wpe=0V =100 n&
On Characteristics  (uwote
Vs Gate Threshold Veltage Wos = Vs, In==250 pA -1 -19 -3 W
P Gate Threshold Voltage Ip = =250 y&, Referenced to 25°C 4 MG
AT, Temperature Coefficient
Ruoajon Static Drain-Source Vaz =10V, lp==2A 63 &0 | mi)
On—Resistance Vs =10V, Iy =2 A T,=125°C 50 136
Ves=—45V, lp=-1.54 100 125
njany On-5State Drain Current Ve ==10V, V=5V —10 A
OFs Forward Transconductance Vs =5V, lp=-2 A 5 5
Dynamic Characteristics
Caa Input Capacitance Vos =15V,  Waz=0V, 298 pF
Cooms Cutput Capacitance f=1.0MHz a3 pF
[ Reverse Transfer Capacitance 39 pF
Switching Characteristics (uots z)
Loy Tum-0On Delay Time Vip=-15V, lp=—14 B 12 ns
t, Turm—Cn Rise Time Vs = =10V, Ry =60 13 23 ns
| P Turmn—Off Delay Time 11 20 ns
1] Tum-Off Fall Time [ 12 ns
iy Total Gate Charge Wios = =15V, lp=-364 6.2 a nC
Q. Gate—Source Charge Vas =10V 1 nc
Clyy Gate—Drain Charge 12 nC
Drain—Source Diode Characteristics and Maximum Ratings
I Maximum Continuous Drain—-Source Diode Forward Current -0.42 A
Drain—Source Diode Forward
Vap Voltage Vas =0V, le=—042 4 Now ) -0a& [ 1.2 W
Notes:
1. Ry, is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the solder mounting surface of

]

he dradn pins, Ry s guerantead by design whie R, & desarmingd by the usars beard dasign

A

Scale 1 21 on leth

a] 280°CIN when mountsd ana
002 in? padd af 2 07, copper

Bl ST paper

2. Puise Test: Pulsa Width =300 ps, Duty Cycle 5 2.0%

T &)
PAS

minimum pad

ZTFCAY whian maunted on a

- 14 -

FOMSENP Re F1 (W)

Autor: Andrés Ferrer
424.16.102
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2. TEXTIL ELECTROTERMICO

2.1. MATERIAL Y DESCRIPCION

C

7 Tex

» Patented technology

* SGS test certified toughness

* ODM/OEM welcome

e Customizable specifications
(fabric width up to 70cm)

o) 0 * Waterproof varieties available

* V Reach and V RoHS compliant

e Even and stable heating

~ e Flexibility to cover uneven objects

/i‘} e Flame retardant and heat resistant

\ \4—\\\ e Excellent Breathability

Thermograph

LiTex Textile & Technology Co., Ltd.

www.litex.com.tw | sales@litex.com.tw

-16 -

No.188, Bangka Blvd,, Taipei City 10860, Taiwan
TEL : +886 2 2308-4712 FAX : +886 2 2308-4714
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. Tex

% Conductive yarn capable of withstanding dyeing, finishing and washing

TW M3717383
CN 201485574U

us 12/ 787, 378

# Flexible heating element

TW 099146482
CN 201120008487.x

W 2014 TAITRONICS (Taiwan), Technology Innovation Awards - The Quality Award
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zZ:Jex

Featurss:
* Our specialized preduction technology:

= Can simultanecusly manufacture up to sight strands of CMY.
* Despite containing mstal components, it possesses the characteristics of a fabric that is both

flexible and resilient to physical wear.
® Can bs as fine as 0.27 mm in diameter.
* OEM/ODM requests welcoms.
® Can use almost any metal alloy.

CMY Wire »
# Basic structure
Above picture is structure 1S which is only covered with 1 metal coil.
Thin Foil Coils or Thin Wire Coils
Introduction:

Here at LiTex we havs innovated the Conductive Mstal Yarn (CIMY). This is a new
generation slectric conductive yarn with flexible qualities that allows for various applications.
Such technology is achisved by sssentially coiling micro thin mstal feil covering over a
traditional polymer yarn core (see picture above) in a helical fashion. We ars at the forsfront of
the industry for having the ability to simultanecusly manufacture up to sight strands of coiled
metal covering yarn with both helical metal plating covering at the same tims. This
construction allows us to have a textile characteristic micro-conductive yarn that is flexible
while being tough in resisting physical wear. The coiled metal covering yarn can bs very fine
(0.27 mm diameter in present commercial grads). Further enhancements in conductivity,
strength, and thermal resistance can be made according to your needs.

-18 - Autor: Andrés Ferrer
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Z:Tex

Different Copper foil CMY Available for Weaving

Diameter [mm) Coating Material

Itam Metal Strand Coverings N . Resistance [0/M)]
Mo Coating Coating PU FEF [Teflon) Toughness
010/M(K]20°*3f15 1 Covering 0.27+0.02 | 0.47+0.05 ~4.4 < Weaker
010/M(K]30'*3/1512 2 Coverings 0.3320.02 0.62+0.05 ~25 <« o+
010/M{K)30'*2 /2322 4 Coverings 0.5320.02 | 0.75+0.05 ~1.4 o o
010/M{K)30'*3/3532 & Coverings 0.55+0,02  0.24+0.05 ~1 4 o+
010/ M(K)30"*3,/4547 & Coverings 0.65+0.02 ~0.8 Stronger
* Above metzl coverings are made from tinned copper.
Copper nickel ({CuMi) varizsties coming soon.
Heating Element Material Characteristics Manufacturing Process
Erittle, easy breakage. Most are integrated through manual
Carbon Fiber labor.
Elexible Printed Thin board easy to snap. Spemal_eqmpments re_qmred I‘c_:r )
Circuit Board production and operation cost is high.
{Heating Film}
Filament bundle easily frayed Most are integrated through manual
Stainless Steel labaor.
Fiber
Coiled design offers both flexibility Made ready to use by our lcoms. Can be
Conductive and strength easily mass manufactured.
Metal Yarn

4 Connector
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2.2. CARACTERISTICAS TECNICAS

LiTex standard wearable spec.

LiTex Standard Wearable Heating Textile

V. CAN BE MACHINE SEWN: Fabric include 10mm edge at both sides for sewing.

V. SOFT & FLAME RETARDANT: Polyester textile base material

V.TOUGH & WATERPROOF: Conductive Metal Yarn — PU coated Copper Alloy (151Z: 2 wire covering)
V. Conductive Metal Yarn (CMY) resistance per meter: 2.4 Ohm /M

V. Temperature resistance max: 70°C / 158°F ** CMY structure

V. Put up:50M / Roll !

1s1z CMY Performance Curves

Current length vs temp

E : .' . .é ~ “ . -

Sa < S e -

! - »~ . - ¥ * 3080

—t ”» P . - ;E - . - . >
- : o v . . . ..o = : e -
= vo WAL Jute 5w 20 W “ATTR 3"

o E ) “ " 1 e ” » ™ ™ ™ o e
Carert (A) I Lngth fomg
e W o W . W w . W Lo D@1V SN SRS Y T s
compliled current vs temp Crivy v current

K . » e T, .o . e Vo OIS

1 P i - .

,t : ) ... .. : ‘ 4 e . o QWi
- e - 4] e no m oy »e o
llb (3] LR} » " L 2 ) ey i LR} is arabo iy

1s1z Heating Textile Standard Items:
ltem # 1456(12)-12 | 2288(20)-8 | 2288(20)-12 [30120(28)-10] 30120(28)-15
Fabric width 14cm 22em 30cm
Heating area
width 12cm 20em 28cm
Pitch OfCM.Y 12:0.1mm 820.1mm 12:0.1mm 820.1lmm 1520.1mm
on fabric
El
-20 - Autor: Andrés Ferrer
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Fabric Performance Under Different Conditions:

. Heating Area [Textile Length] CMY Length [ CMY Temp. | Input Volts
Item # Width (erm) ferm) el £C) o Current [ A) Watts (W)

24 374 40 5 05 2.5

22 242 E0 5 0.8 4

15 16k &0 5 0.8 45

11 121 70 5 11 55

43 528 40 74 0.5 3.7
33 3163 E0 74 0.8 5.92
1456(12)-12 12 2% 264 &0 74 0s .66
13 209 70 74 11 2.14

64 704 40 12 05 [
43 539 E0 12 0.8 S.E
40 440 &0 12 08 108
33 363 70 12 11 13.2

. Heating Area |Textile Length] CMY Length [ CMY Temp. | InputVolts
Item # Width ferr) (e {cm =C) o Current [A) Watts (W)

14 364 40 5 05 25

E] 234 =] 5 08 4

] 156 &0 5 0.8 4.5

5 130 70 5 11 5%

20 Lag 40 7.4 05 3.7
14 364 t0 7.4 0s 592
2288(20)-8 10 260 &0 74 0.8 566
[] 208 70 74 11 214

27 70z 40 12 0.5 &
21 tdE ) 12 0e SE
17 442 &0 12 0.8 10.8
20 14 364 70 12 11 132

21 371 a0 5 0s 25

13 230 ) 5 0e 4

2 159 &0 5 0.3 45

7 124 70 5 11 55

a0 530 40 74 05 37
21 71 t0 74 0e 5.92
2288(20)-12 15 265 &0 7.4 08 666
12 212 70 74 11 2.14

40 707 40 12 05 &
31 548 t0 12 0e o0&
25 447 &l 12 08 10.8
21 a7l 70 12 11 13.2

m|
[
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LiTes standard wearabla spec,
Heating Area |Textile Length| CMY Length | CMY Temp. | Input Volts
Item # it (crm) :‘?m temi r,ﬁ" v Current (A) | Watts (W)

F] ] 5 05 25

[] 232 50 0.8 4

[] 174 [1] [ E] 4.5

4 116 70 11 55

18 522 40 7.4 0.5 37
12 348 50 K 0.8 592
B0120(28)-1q ] FEF] [ ;,: 0.9 (3
[ 174 70 7.4 11 B4

24 [ a0 . 0.5 [

18 512 1] 2 0.8 EX
14 406 1] 2 0.9 108
28 12 348 70 12 1.1 13.2

13 354 ELi] 5 05 25

12 236 50 0.8 4

E] 177 1] 0.9 45

[ 118 70 11 55

27 53l 40 7.4 0.5 37
18 354 50 K 0.8 592
p0120(28)-19 12 236 [1] ;.ﬂ 0.8 6,66
] 177 70 7 4 11 B4

EL 708 a0 . 0.5 [

7 531 o p. 0. 9.6
21 413 1] 2 0. 108
18 3 [1] 1. 13.2

REMARK:

1. The temperature is set up in a condition of 20-25°C room temperature,

2. The temperature data above is measured the temperature of the conductive metal yarn, not the surface of the fabric,
The temperature of the fabric surface may be varied from the different metal varn density fweaving pitch,

3. The data above is a rough calculation. For safety purpose, please double check the electric spec.
& temperature before setting up the module.

4. Far- infrared function available an request,

B3

-22- Autor: Andrés Ferrer
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3. CAMARA TERMOGRAFICA

3.1. CAMARA

We measure it.

Camara
termografica

testo 882 - la camara
termografica con elevada
resolucién de imagen

Detector de 320 x 240 pixeles
Tecnologla SuperResolucién (aumento a 640 x 480 pixeles)
Sensibllidad térmica { 50 mK

Cémara digital integrada con iluminacién por LEDs
Modo visualizacibn del riesgo de condensacién
Medicion de alta temperatura hasta 5§50 °C
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teoto BEZ

Datos de pedido

testo BB2

La cmara bermogrilica con
320 x 240 plosdes y £ 60 mi,
objetivo angular de 32, opcidn
de mrdeadin de lemperatua
elevada y regisiro de var parm
gralia mas prolesional

e (S By =

Accesorios

Wa measure it %

Cadigal Modalo
{Equipamianto
de soris) instalacion)
Superfesoluton Cuatre veces mis valores de medicidn para un andlisiz ain més detallsdo de las S1 | 05547806 |
permografias.
Filtro profecior del abjetive. C1 | uss4ss0s |
Filiro protecion de s kntes lsbricado en germano, svila anfaoos ¥ suciodad
Bateria adiciomal. D1 | Osse so0e
Batoria di Li-bom adicional, pam aumentar ol iempe de imcionamisnto
Camadar seme E1 | oss4 8801 |
Cargadaor rpide de sal can capacidad parm dos baterias simulbineamenie
Medicidn de alta lempemtum hasta +550 a # |
Fiaago di condeneacidn® B aa |
Cinta adheaiva de emisividad, Cinta adbwsia, p.oj., par superficies brllanies e 10w e . 25 mm da 0554 0051 |
M.E-D.ﬂ.m:hmmhﬁ::‘&*ﬂm rollo bong
Ceerlificadn de calibmciin 150; 0570 0489 |
Pumlos de calibracidn: 040, 25 G, S0°C
Cortilcado do calibracsdn B0 0520 0490
Pty de ealibracidn: 00, 100 0, 200
Coriificado o calbmeiin B0, 0520 D495 |
Pumios de calibmcidn seleccionables. lbremente en el mngo -18 *C a 250 “C
'mmmmhus,%m,ss.w, i BodCHaR Ui & 1 CAMman, 138 ACCHRONS 0 eavian drciamentn
Canad, Colnmbia, Turgula, Bresl, Chils, , Wi an la makm. Por : tesoo 462 con Bhim da prococcion y bamrnia
Zokanda, Indosesia s FEUSIT =

i pisslid D563 Az C1 01
péonioo

Autor: Andrés Ferrer
424.16.102



testo BEZ

Datos técnicos

Wa measure 1T ‘

Saluda imagen inirarrojos Equipamiante da la camara
Tipo detecior Fi, 350 x 240 pibeedess, 2.8 Camara digital 4
Sensbilidad rmica (NETD} SO mK a 4300 Ihsminacidn por LEDs 7
Campa de vasitnidisiancts min. do eniogun a3 fo2m Endaque motornizade .
Fiesolucitn geométrica (IFCV) 1.7 muad Objetivo angular az xgar
SuperAesalution (pheel § IFOV) 400 ¢ 480 plecles £ 1.1 mead Laser {clasificackin 635 nm, Clase "
opcicnal gyue
Tasa de refresca = Regiabro de voz amiculaes con cable
Enbagiii enfopin manial y motarnizada Widdesy sreaming [wia USL) i
Rango espectral Ba 14 pm Mamorizacion do la imagan
Salida i raal Fommato de anchiva bmi; apciones de
magan iin en bmp, jpg.
Tamafio imagon [ distancia min. snloqus 640 400 plxels =
Py ién de la imag Sopaore almacenamicnio Tareta 511 2 Gb {aprox.
1000 imdgemnes)
Visualizacidn e la imagen A5 LCD eon 320 x 240 Al
Opciones de visualiracién Sl imagen IR ¢ 50k Imagan Tipa de haterda Baberks dir I Bt dbe recanga
il | I Ly nel réqida, i it
Salida viden UsE 20 Duirscidn A homa
Paletas de colores 0 fhirras, ire Opoiomes de recanga En & mstirumenio/en =1
mﬂhm-::o cangdor axtema (opeanal)
I " :
F."" E"""-E"I‘":ml Conexidm a rsd =l
hierros Al) Condicionos ambisnts
- Tompseraturea funcusnamisnio -15 .. #4000
Fianga de temperaturs -90°C a 1 100°C /0 °C a Fernf : " B
+350 ~C¢ {seleccianable) Humedad del ain: 20 % 2 B % sin
Madicitn e alta tempemim - opcional | +350 . +550 0
_ Clase de prateccitn (IEC 60524 IPsg
Exactitud +2 ', 22% delwm. / (23% -
el wom. @ #350 ., +550 ") Vibencidn (IEC GOD6E-2-6) G
Emisividad / el ! -
HempeEAnG jda om o1 - apron, 9009
Funciones do la madicion Madidas L x An x AR LEEERT -
Wisualizacitn dol resgo de ¢ Adaplador pasa tripode KA
condensacidn (datns manuales) C ARG
Medicidn de humedad con senda () Softwars para PC
Requisitos del siskema Windows }F* Pack
empa 1), Windaws Viata, Windoves
Muds salar « 7 (Service Pack 1),
- 5 nterkar SR 2.0
Funciones de andlises hasta # punios de ficid = - -
w.wﬂmh Cortificaciones y garantia
Nedicid parzone [Dirpctiva LIE 2004 106 / EC
[minfméx. por drea) Garaniia 2 afios
* on mona UIE, B HE fuges Bove LIE ¥ o sai
* Sondis Inakimbicas S0k i LIE, Nomaga, Saiz, 7 UL, Cannsd, Colmbia, () apcional
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testo BEZ Wa measurea It @

Descripcion

Dhatweton 320 & 240 plankes.

Servsdhilidacd Wrmica (NETL) ol

Fanger d bempoeraiuin <20a 4050 T

Tasa de mbmesoo 33 He*

Obgetivo 32 % 20 o

Superiesaltion (1

medicadn de alia lempermtura hasta 550 =0 s

G dighal iningeada .r

lmninacsin por L ECs ,.f

[T s

Wisualizacidn dol fesgo de condensaciin o+

[manualy

WVisualizacidn dol resgo de condenancidn [con sonda [«

inaldmbrica) (Iransmisitn de los datos en tiempo real)

Aumiculyes para registo de vor w4

Enbaque motorizado v

Visualiracidn de issdermas en pantalla o«

Cleulo de mindmix por drea . o de saile

Auodateccidn del punde frofcaliants ,.r {¢* ) opeional

Moo salar r

Fitra e proteesiin () " o A oy e
= Inalémbicas sinen i LIE,

Hateria de repuesto {+) Sakra, EE LU, Caradd,

Camgador de sohremesa 1‘(} Pidgis, .

-26 - Autor: Andrés Ferrer
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Especificaciones camara termogréfica testo 882

Descripcidn del producto

testo 882

Camara termogrifica con detector de 320 x 240

pixeles para visualizar has

Opcion = Foto TERMICA
Super Resolucion TEB2
de 320x240 aprox 640x480

ta el ultimo detalle.

TESTO 882 .-
Opcion ampliada
de Foto Termica
con software |Rsoft
aproximadamente
|= hasta 640x480

WVENTA-ALQUILER

Aplicaciones Principales

Consullorias enenpalicas (inleror
Dedeccitn de falos construclives

fexlegion) en ediicios
! control calidad edificacian

Mantenimienio preventivo de equipamiento ekdcrico

Manienimiento preventivo de equipamients Mecanico

Imagen del producto

gMi = EQUIPOS

GEsTIoN Mecurans Tecraca TECHICOS

«GIMATEG

Calle Antonio Cusido 136 Bajo
05208 SABADELL |Barcelona)

YITOTI85S - 62T 152432 Fax-93T24T140

tesin 862 : 0660 0882

Sectores de venta

Ingerseros independicnles

Caonlralistas

Climalizacsin en inslalaciones

Manlersmieno General de Flanias de Produocion
Manlenmienio de Flanias con Procesos de Alla Tensidn

Prestaciones
Deteclor de 520 x 240 pixeles

AmpE0 campo de vision gracias al objetivo angular de 32°
Alla calided de imagen gracias a la NETD < 60 mk que detecta indusa
las diferencias en lemperatura mas mperceplibles

Avrculares y micro para el registro por waz de dalos y hechos imponanbes
Camara digital integrada con LEDs
Medicidn especial para deleciar zonas con rfiesgo de condensaciin

Medicitn de slevada lemperalurs hasta +550°C [speional)

Visuaizackdn de isolermas en pantalia, caleule del Mirdhlax por area,
reconocEmEEnlo aulomatico del punto friodcaierle

Sofware IRSof para un comodo analisss y elaboracidn de informes

Datos técnicos

sbacior FPA 320 x 240 Pixedes, 8,51
< B0 rvk.
npo de visidn f IFO 32% x 23° 1 1, Tmirad
-20 .... +350"C {opeional: +550°C)

TS| +1-2°C 0 2% del vm. (-20 ... +350),
+1-3% del v.mL (+350 __ +550°C)
resce 33 Hz (zona UE), 8 HE (zoma na UE)

a digital 540 x 480 Pixeles
sminacion por LEDs Si
REQISirg de wod Mediame aunculares
rifoque motorizado =1l
Si (excapto en USA, China y Japan)
talla 3,5" apaisada

uncinnam. | =16 ... «0°C
Clase de proleccior P 54
=] Apros. 900 g

jusios del software  |Windows XP [Service Pack Z), Windows 7,
Windows Vista, inlerface WSB 2.0

«SGIMATEG infu@glmateg com 937071855
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3.2. SOFTWARE DE CONTROL

IRSoft - Software para PC

Manual de instrucciones

-28 - Autor: Andrés Ferrer
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