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1 SENSOR TEMPERATURA LM35

General Description

Tha LM35 sades aro pmdson integraled-crout tempom

tum sonsons, whose sutpul valtage s Bnoarly proparfanal 1o
o Colsius Contgrada) lompomura Tho LMIS fhus has
an advantaga dwr Enaar lampombre sonsors calibratod n *
Kakin, as the user is nol requimed 1o sublmal a Brge aan

stanl waltage fom s outpul o cblan comenioni Cant

grada scaling. The LMAS doas nol raquira any axiomal cal

bralion o Fimming 1o provide typical acoumaes of + %0
&l mom lemparatim and 3450 over a full —55 1o +150°%C
omparalurd ranga Low cosl B assurad by tdmming and
calibralion al o watkr vl TheLM3Ss low oulpul imgad

anon, Inear autpul, and precss inharen! oalbrafon make
imardfadng o madaoul o conml airouitry espacaly sasy. i
can b used with sngle power supplies, or wilth plus and
minus suppies. As il drews ony 60 pA o s supply, ithas
wiry bow salihoafing, kss fhan 0.1°C in still ar. The LM35is
miad 1o opsmie over a —55 o +1580C femparature
mnga, whie e LM3ISC & raled for 8 —40F 10 +110°C
mnga {— 10" with impmeed a0ouraoy]. The LM35 sodes is

ﬂﬂi’ariﬂnaf Semiconductor

Droscs wnbsire 1 598

LM35/LM35A/LM35C/LM35CA/LM35D
Precision Centigrade Temperature Sensors

awaiabio packagoed n hommalo TO-85 ransslor padkng os,
while the LMA5C, LM35GA, and LMASD ara also avalabin in
o plasic TO-92 ransslo padkaga Tha LM3SD s alsa
awaiabio in an S-boad suriace mount small auling padkaga
and a plasta TO-202 packaga.

Features

B Calbrafed dracty in * Calsius {Conigrada)
B Linasr + 100 md©C soabs facior

m 05T aoouracy guaraniooabls (o + 25°C)
B Aadad for full —55% 19 + 150°C ranga

m Suitabie for remola applcations

B Low oosl dua io walor ksl (dmming

B Oparates fom £ 1o 30 walls

B Lazs than 60 uwA curren! dran

B Low saff-hoating, 0.08°C n stll ar

§ Naonlnaadty only + %40 typical

B Low mpodancs autput 0.1 0 for 1 ma koad

Connection Diagrams

LMASCAT or LMASDT

TO-46 S0-8
Metal Can Package® Small Outline Molded Paclkage

W Lo L] S

vhe M —2 ke

il o HS =3 E=HK.LC.

EITT oM EW whill =4 Ap=HhL
EITIDM VBN TLEI-2

T | TLIH B2
e I e S 56 neagahes pin SOMOH Ordler Humbaesr LMASCT, Top View

Order Number LM35H, LM35aH, See NS Package Number Z0A4
LMASCH LM3SCAH or LM35SDH Order Mumber LM35DM
See NS Package Number HO3H See NS Package Number MOBA
TO-202
Prastic Paokags Typical Applications
o T
Q I : I
L) LT
C Tt
Rl kT P T a
Ll
3500 1 T
- TLHIESIG-] - .
FIGLRE 1. Basic Centigrade
T re [+ RN Wl A b
Sensor |+ 2°C to + 1580C)
W=+ LS00 i 8+ RE0eT
g v CHD G e N
L . za S @ S0
L FIGURE Z Full-Range Centigrade
Order Number LM3ISDP Tempanius Sa0s0r
See NS Package Number PO3A
TR STATES b ] st rtchrs ke o Fatioral Sarmicorciacior Corpant
{41 e el 5 s e C TPt TLAE FRCHIMMTEP intadin L. 5. &
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Absolute Maximum Ratings pew 1)
i Military fAsrospace specified devices are reguired,

S0 Padkaga (Mot 12):

plmase contact the NaSonal Semiconductor Sales W apar Phase (80 seoonds) PRl s
Office 'Distributors for availability and spedifications. karad (16 stoonds) s
Supgly Volage +3Vio —00v ESD Suscopibiity (Nota 11) 2500V
Cutpat Volage +EVip —10v Spedind Operaling Tenpemtra Ranga: Ty 0 T
Cudpud Cumant 10 mA (Hiote 2
Somge Tanp, TO-85 Pack ago, —80°C o + 180°C L M35, LMASA _BET s 4 180°C
TO-82 Pack ig, —B0Cin -+ 180G LM35C, LMISCA — 40T 1o + 110
508 Packaga, —B5*Cig + 180C LMA35D 0T i 4 100°C
Ti0-202 Packaga, —B5*Cio + 180C
Lavasd T -
TO-26 Padaga, (Soldaring, 10 seconds) 300C
TO-A2 Padaga, (Sodaring, 10 moonds) 280C
TO202 Packagn, {Soldedng, 10 o ands) +2301C
Electrical Characteristics piow 1) Note &
LMAEA LMASCA
- Tested Doesign Tested e ligpn Uinits
Pars c Typical Llirmit Limit Typical Llimiit Limit (Max)
(Hote 4) [ {Mote §) Hote 4) | (Mote §)
BAoouracy Ta= +25C E02 0.5 0 0.5 G
kot 7) Ta=—10C =03 03 110 G
TA._THA'.‘# L4 1.0 L4 1.0 C
Ta—Tam L4 1.0 k04 =15 C
Hanlnaanty Toamg= T = Toaps L. 18 L0285 L0158 L0L3 G
{Hovie &)
Sarmor Zan Tomp = T = Togaw +40.0 | +8.9, + 10,0 + 8.8, m'C
{Awaraga Slopa) + 101 +10.4
Lo Ragulsfon Ty= +25TC Hilr] 110 & 0.4 110 i
hode ) 0= =1 maA Ty = T = Thaax LO.S 3.0 Lo.S L 3.0 i ima
Lina Ragulation Ta= +258C bl L) 05 2 | L0085 i
Hoie 3) Ay 30 L 0.2 5 | {8 a3 0 | m
Cuimrsooni Curmim Wg= +5W, +25C 56 &7 55 &7 i
(Mot ) Wg= +5 108 131 a1 114 i
Wg— +30V, +25C BE.2 L] 5B 1] i
Wg= +20V 108.8 1323 291.8 116 i
Changa of AVEVg 30V, + 257 [i 10 02 10 i
Cumsooni Curmend A g <3 s 20 0.5 2.0 i
{Hovie )
Tampurakim +0.39 + 0.5 +0.39 +0.5 WA
Cooficent of
Cuisoon 1 Curmin
Mnimum Tempgoralus | In amwtof +15 +20 +15 +20 C
for Aated Acouracy Figure 1 =0
Lang Tarm Stabily Ty~ Thap. for & (108 008 '
1000 haurs

Mo T T e T, T e g R e e
0 2Ty = 100 der e LWED Wy

Figure T, Specie st n Bobdtacs aeply cwar B ful red Seorype i re g
et 2= Therml reabtanss of T TO-8 pacegs b 00N, incies B amient, and 20000 uaeilon b coa Thermal st s o T TOWE pachoas 5

S8 0w T + 50N for th LM 8 ard LIRS B — a0 5 Tonc + 100N o s LGS S Do L IVES-ST0 i
+ S5 ! o= 90 mb n B dnul d Fpaee 3 The s e e s dacapel rem +27 00 T inSsenuil of

- Teg ity = 1 Therrred i il il e e b TN | L= 1 T r A v TR i
B BTN juasan b ambent For el el n% e b 0 he Appilcaiens e ien
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Electrical Characteristics piow 1) Mete 8) Contnuad)
LM3 s LM3ISEC, LMasD
Tasted Design Tested Design Uinits
Parameter Conditions
Typical Lilmit Limit Typical Llirmift Limit {Max)
(Hote 4} | {Mote §) Hote 4} | (Mo §)
ACouracy, Ta— +25C qilr t1.10 ST 1.0 "C
L35, Lka5sC Ta=—10°C il & (L5 15 b
(o 7) Ta= T 2l £1.5 &= (L8 15 b
T'q_T” B + {18 +1.58 (il E20 "
Acouracy, Ta= +26C &= (L8 1.5 L
M350 T~ T & 08 290 L
{oia T) Ta=Tum ik £ 30 L -
Nanlnaanty T =T = Thax 8 | LS 8 K- LS i
oy )
Sansor Gain T = Ta = Togax +10u0 | + 8.8, + 10.0 + 8.8, m G
(Mo aga Shopa) + 10.2 +10.2
Lovad Ragulafon Ty= +25C gl +210 = (L4 =210 il
{Hoda 3) 0=0L=1 maA Toama = T = Taai L8 L 5.0 ¥ L850 | mdima
Lima Hogulalion Ta= +25C L iR | L iR | miy
{Hoda 3] AV g 30V L0z Lo 1002 o2 mvin
Cugsoon | Curmnt Vg= + 5, +25C 56 56 1] A
[l Vg= +5¢ 108 158 21 138 A
Vg= + 30V, +25C 552 562 a2 A
Vg— +30V 105.5 161 91.5 141 )
Change ol Av=g =3, +257C i a9 a2 20 )
Cigsoon | Curmnt AV Vg <30 0.5 a0 0.5 3.0 i
{Movia )
Tarnparakim +0.39 + 6.7 + 0389 + 0.7 WG
Coathcni o
Cuarsoan1 Curmnt
Minirmum Tamparakm b G il o +1.5 +20 +15 +20 b -
for Fated Acouracy Figume 1,0L=10
Lovnig T 5 tability Ty~ Taap. for 008 L0108 “C
1000 hours
Mot EF b :: | e e, Lol g Pl e Dt i T low dully cpda Cheingss inooulpu ! dus W el g efect on be
cxvrrps ad by o il g e intamd o oy e
Mot - Tadaba! L are guannbesd amd G0N Sebed | n prafue i
Mot §-Danign Umis are geamnsesd B net 50% producien seatad) over Sl miissed empamurs and aupply v e ramyan. Thesss (mits ans net ussad oo
o e oL e sl By | sesin
Mok 8- S i atiom in Boldtaos appy over T full e Sam peune mga
Mo T vl defired aa b iy - R TERT ] g il Wherma ™0 M e ce o DT e, o g ol v e, AT,
el BTt e eog s 0 0
Mot Az P oy o che ! o T i Ben o e sl oo g rurs frem T et atraigh e o T e oS e Sag e e
.
St U= Chubs can? @ rand B dafinad in s o ! & Fgure T
Mot M- i Flagings ind ks by il f e i e ceics may oo D0 and A0 dectical apec ol ang de ncll apgy when
oA g e dead y B el geendiena. See Mo 1
Mot 1t Humen bady medsl, 100 pF daetharged Srougha 15 kit b
Mot 12z S BNV < Surfaos Meunting Mahads and Ther E5es o Predus Peladiy” o s secien Bied " Surksss Meun fund in @ cumen? Mo cnal
S s L mear Dol Bodk for adier matfads of sd dedng safess mound devdoe

EUITI BILBAO JULIO 2018 5




A.P.M. de seiales via XBee en entorno LV

3.DOCUMENTACION

Typical Performance Characteristics
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ey & - 1 |-
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= m g ) i
A He {2
E B i
1644 2 w
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L] , = " n
ARRRE ’ . _
1 p LEE : -a
I &0 o ) RN 2 L LR L] H L] ] a
AR VELDLIFY JRiady BIR WELBCITY [Foay TIME |WHITES)
Gl s ot Current
Thermal Responsein Minimum S uppily va Temperature
Stirred Ol Bath Volage ve Temperature {In Girowit of Hgure 1)
1M ] [ ] ™11 b |
F m } 4 TYFCAL -'J 4 I[
= - L‘ = LD b by = 0 A - i . A
L] | = A = =
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[E] rony 0s
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| -

HETING PLAKE —""J

8,090

[}
[z.29])™

LM35/LM35A/LM35C/LM35CA/LM35D
Precision Centigrade Temperature Sensors

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE MOT AUTHOREED FDR

SEMICONDUCTOR CORPORATION. As used horac

1. Life suppodl dewicss o sysloms oo dowicos o
sysloms which, (4) am inlended for surgical implan
o tha bady, or {B) suppor! or sustain Ba, and whosae
falum o porform, whon pmpoedy used in accordance
with inslnucions for use prowided in the labaling, can
ba reasonahly enpacted 1o resull in a signioant injury
10 tha usar.

——— _li
L rmmg 0500 J
i_[li J_“HIH

Physical Dimensions inches {miimets) Contnued)

DI L5=2.003%F

[2.358-2.504] EEFORE LEAD FINNSH

| D A3E-D 145
[3.43-3.58]

| DL4E-0.E55
|" [0 1a=1.4)

{UHDORTROLLED T
| H |.1.Il-1:l|I:I] ™
n
o ?.1'.'5—114]5 . I
4. 45-4.78 i
i —+— ___3-/
L 1 e
0,81 E=0. 031
EIEETION MARE [ﬂ.-l1-ﬂ.55] Ll 0.09¢
. ® 2.2 109 2 PLCE
g 10ES
[1.85]
0.bi5
T [0.10) "™ Baks (RN F)
TO-a2 Plastic Package (F)
Order Humber LM3SCZ, LM3SCAT or LMASDE
NS Paclkage Humber 2034

USE AS CRITICAL COMPONENTS IN LUIFE SUPPOAT

DEVICES OR SYSTEMS WITHOUT THE EXFAESS WHITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

2. A oifcal camponond s any ocampanad of a He
=ppod desion o systen whose falim o padom can
b massnably epected 1o case the failure of the He
sppaon dimiod or syslom, or 19 affect its safoly or
ai oo Peanass.

LB B L e k] L b e Bt BT g PR T el e e i S e T
& [ 1 g Lo Horeg B coreg Lol Do Bl Ll el ) Py Lol
By Seaermieraracitor Cirims E &r. 0 Jamir Charniond Fler, ek E Frarc [T} ]
Pl o SRl “ E mnm —k Cariar i Conire, & Canipn B I;gpml.m “ mﬂ-‘mnn-
S Oeam, CA SO0 a  Ghrmms i TF I, Sty Pl 5P bt fupres Pak
Tk 1) Tiea Tk (- 550 T4, Pl Sellaraes 0 Hong Mg Bracll 4000 Fintirghill, ladivars
AL i D Wil Talsec B0 et Chibe-C by Tk (M) S04 D Tk i 1 ool St i i Searadin
P i -1 ik Firsf o fra e Face | T 5 11 il WRER AR Tak (5 Ta-aias
Tk (00 e S P (4 1) -t P G S-S
Fine [ S 500
R iy T ot PR BRR . W T s it TH P
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2 AMPLIFICADOR OPERACIONAL LM358

Prosduct
F.i Foidar

&+ HOW

WP TxAs s

- Ordler il
—ll_ Do PriTiRS

ﬁ Tiowolls: & Support &
Eatwara ‘Communty
LM15E, LM158A, LM258, LM258A
L3258, LM3SEA, LM2904, LMZ304V
SLOE0EE —JUNE 1975—RENVIEED JANUARY 2017

LM358, LM258, LM158, LM2904 Dual Operational Amplifiers

1

Features
Wide Supply Ramges
— Single Supply: 3Vt 32V

{26V for LM2904)
— Dual Supplies: £1.5 WV io 216 W

{13V for LM2D04)
Low Supphy-Cument Drain, Independent of Supply
oltage: 0.7 m& Typical
Wide Unity Gain Bandwidth: 0.7 MHz
Common-Mode Input Voltage Range Includes
Ground, Allowing Direct Sensing Mear Ground
Low Input Bias and Offset Parameters
Input Offset Voltage: 3 m Typical
AVersions: 2 my Typical
Input Offset Current: 2 nA Typical
Input Bias Current: 20 nA Typical
A Versions: 15 n& Typical
Differential Input Violtage Range Equal fo
Maximum-Rated Supply Voltage: 32
(26 for LIM2004)
Open-Loop Differential Voltage Gain:
100 dB Typical
Internal Frequency Compensation
On Products Compliant to MIL-FRF-38535,
All Parameters are Tested Unless Cihensise
Maoted. On Al Other Products, Production
Processing Does Mot Mecessarily Include Testing
af All Parameters.

Applications

Blu-ray Flayers and Home Theaters
Chemical and Gas Sensors

CWD Recorder and Flayers

Digital Multimeter: Bench and Systems
Digital Muttimeter: Handhelds

Field Transmitter Temperature Sensors
Mator Contrel: AC Induction, Brushed DC,
Brushless DC, High-Violtage, Low-\Voltage,
Permanent Magnet. and Stepper Motor
O=scilloscopes

T LZD and Digital

Temperature Sensors or Controllers Lising
Modbus

Weigh Scales

3 Description
These devices consist of two independent, high-gain

frequency-compensated

operational amplifiers

designed io operate from a single supply or split
supply ower a wide range of voltages.

Device Information'?

PART MUMBER. PACKAGE BODY SIZE (HOM)
WESOP (8] 2.00 mm ¥ 3.00 mm
SOIC 8) 4.50 mm ¥ 350 mm
%szﬁu S0 (8) 5.3 mm & 5.30 mm
TSSOP (E) 3.00 mm ¥ 4.40 mm
PDIP (8) 5.51 mm ¥ 6.35 mm
LMzSE, LMxs3w, | COIF (B 550 mm ¥ 557 mm
L2300 LCCE (20) £.59 mm X 585 mm

{1} For all avallabie packages, see the onderable addendum at

e end of e data shest

Symisol (Each Amplifier)

IN+

+

ouT

EUITI BILBAO

An IMPORTANT MOTICE at the end of this dats sheet addresses avalablity, waranty, changss, use In salety-critical applications,
T4 Intelectual property matters and other Important dsclalmens. PRODUCTION DATA.
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Texas
INSTRUMENTS

www ELsom

LM158, LIMH58A, L M258, LM258A
LM358, LM258A, | M2904, LM2904V
SLOE0SE)—JUMNE 197e—REVISED JARUARY 2017

5 Pin Configuration and Functions

D, DGE, P, PS5, PW and JG P

8FIn 50IC, V550P, PDIP, 50, TSS0P and CDIP FK Package
|T'3'P "Ill'ﬂ‘“'] 20-Pin LCCC
{Top View)
L
10UT [J1 gllVee wdulbo
1IN- ]z 7[]2ouT e
1IN+ []2 &[] 2IN- NG
GMD []4 5[] 21N+ 1=
NG
T+
NG
12 13
(S =0
ZF= %
NC - Mo Intemal cornection
Pin Functions
PIN
SOIC, 3500, o DESC
CONP. POIP RIPTION
MAME LCCCHO. | o Tasop.
CFP
1IN- g 2 ] Nagatve input
1M+ 7 3 ] Positive Ingut
fouUT 2 1 O | Output
M- 15 5 ] Hegatve Input
M+ 12 5 ] Positive Input
20U 7 7 0 | Output
GHD 10 4 — | Grourd
3
4
£
B
g
NC - — — | Do mot connect
13
14
1€
18
18
[ — 8 — | Power supply
Vies 20 — — | Power supply
Coprright & 1976-2017, Tems Insuments ncomoraed Submitt Documemniation Feedback 3

Product Foider Links: LMISE LM253 LM256A LW3SE LMISEA LUW2D04 LAMED04V

EUITI BILBAO JULIO 2018
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ﬂi TeEXAS

LM158, LM158A, | M258, L MZ58A INSTRUMENTS
LM35E LM358A LM2904, LM2304V

BLOEI6E —JUNE 1976—REVESED JANLIARY 2017 Tl oo

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)™

LM=58, LMx5Ex, L2504 UNIT
LMz304V
MIN MAX MIN MAX
Vee Supgly voriage ™ 03  sl5or3? | 03 =laores| W
Va Differential Input voitage™ -2 32 26 7
v ﬁgﬁ" Inpat voitage: 03 32 23 % v
Duration of output hort circult jone amplmer) to ground at
{or below] Ty = 25°C, Urilmitest Umimizd | &
Wee s 15V
LM153, LM1SEA 55 125
LMZ353, LMZ5EA —z5 a5 .
Ta Operating ree ai temperatwre 0 oo > = c
LMZ904 —a 125 _aD 125
T, Opersting vitual jundtion temperature 150 1 | ¢
':aseﬂmm“ paraiure far 50 FK package 260 ©
g - = |
| T Storage temperature &5 150 55 1 |

(1) Stesses beyond hiose ksted under Absoiufe Markmum Rafings May causs pemMmansnt Gamage o the device. These ars siTess raings
only, and functional oparation of the device at thesa or any other conditions beyond those Indicated under Recommended Cperating
Conditicns |s not Impled. Exposure 1o aosolute-maximum-rated condltions for extended parods may affec device raiablity.

| A&l voltage values (exmept diferentlal voltages and Wee spected for the measurzment of los) ar2 with respect o the network GHD.
Efu Differenial woliages are at [M+, with resped o N-.
(4] Shor circuits fom outpats o V. can cause excessive heating and evesThual destrucion.

6.2 ESD Ratings

VALUE UNIT
Human-oody model (HEM), per ANSIESDAJEDEC J5-0M ™ +500

Vipsny  ElelTostats discnarge ed-device model (COM). per JEDEC specfication JESOZZ- #1000 v
CAnTia

1) JEDEC document JEP1SS states that SO0V HBM allows safe marufacturing with a standard ESD control process.
| JEDEC gocument JER1ST siaies that 250y COM allows 53fe manwfaciuring with 3 siandard ESD control Drocass.

6.3 Recommended Operating Conditions
ower operating free-air temperature @nge (unless ctherwise noted)

LS8, LMx5Ee, LMZ904 T
MIH MaX | MHN MaX
Wes Supply voitage 3 30 3 26 W
Viw CommorHmode vollage 0  Vec—2 O Wec—2| WV
LM155 =33 125
LMZe04 =40 25| -4 125
Ta Operating free ar tempesature T o - "C
LMZ53 —25 &5
1 Submit Documentstion Feedback Copyright € 19762017, Texss Instruments Incomonted

Product Foider Links: LM1SE LM258 LAM256A LWGSE LMISEA LUW200d LAME004V

EUITI BILBAO JULIO 2018 10
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i} Texas

INSTRUMENTS

wowrw ELoom

LM158, LMH58A, LM258, LM258A
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6.4 Thermal Information

LMix58, LMexSEx, LMIS04V, LMZ304 LMx58, | LMx58,
LMx5Ex, | LM=58,
LM2304 | LMZ304
THERMAL METRIC! v LUNIT
D (01 DGKE P [PDIP) PS5 (50 P K
[VE30F) (TS50P) | (LCCO) | (CODiR)
B PINS & PINS 8 PINS B PINS BPINS | WPINS | BPINS
Fa Junction-io-amident -
S hennal rgstante =N 172 a5 S 149 — "CW
Ry JUnchor-io-case
" {bom) thermal 722 — — — — 5.1 "W
resisiance

{1) For more Information about fraditional and new thenmal metrics, see the Samicondudior and JC Package Thermal Letncs applcaton
repart.

6.5 Electrical Characteristics for LMx58
at specified free-ar temperature, V.. =5V (unless othenwise noted)

AN Luzas
PARLMETER TEST CONDITIONS™ .= — uRIT
HIH Ly ] e Ry TP HAT
=T 3 E B v
L. Nt ofeet voiege m
ull mmge T ;
N Epwrage mmpsraturs meoksd of -
a 1 oitat vok ull g r T [T =
=rC Fd = r =0
b naut ol cuTe-t o= LAY - v — nl
g
Epwage mmpsrturs meoksd of ol n -~ e
" rgi ot cument — - P
=T =30 =150 = =250
n Nzt bam corment Wp=14VY &
ull =g i) =00
=1 ]
=t [P
Wem =18
Vi Common-meds irpad wolags rgs | Vi =5V io MAX e W
ull =
g Ve =2
%, &3 il o - Wem= 15
R, 10 R =T
e " F i | m =2ea l g 2= = !
ST
I % & 10k ul mmge o s '-'u' -
Wy Lowlewel oufput voliags ull e 5 o - Fo m
=T 50 1o = lis
B Lerps-sigrsl dFsrs-ial ek
s voimpe smpifcafion ul g Pt 15
= L1 Common-meds secion o =C L= 2a B L= 42
5 s
— .d_-:plfdruhql-rrp:h uz T - - - e a=
8, M)
V! Nz Croustw b gBen_owtsn = (1] 120 a5
=C -2 =X = =3
ull g =1z -1
e,
- Ot cosrent =rc L= i ] 10 =
ull g & 5
=C i b1 ) 12 x (]
ka Srori-droult sviot cuTest =°C 140 =50 =] it e

(1) A characiensics are messurad under gﬁ?&—;ﬁl}ﬂﬂﬂm With ZEm comman-mode Input wollage, uniess oiherase spacfied. MAX

V- for tasting purposss Is 26 W for LM
[2) Full Ange 15 —55"C to 125°C for LM153, -257C to B5"C: for LM2S3, and 0°C to T0°C for LM3SE, and ~$0°C to 125"C for LM2904.

[3) Al bypical values are at Ta = 25°C

30V for the omers.

Copyright © 1576-2017, Tewas Insnuments Incorporaied
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Electrical Characteristics for LMx58 (continued)
at specified free-air termperature, V.. = 5V [unless othenwise noted)
Lansa
Ly
FPARAMETER TEST CONDITIOME™ | Lvas uRIT
LTV o L WA TP MAE
W = 28 ¥, Mo lond ul mnge or 12 o 12
Supply cume=t
= e mTImSE ‘W= MAK, W = 0.3 Wen . - et
g - ull g 1 s F s
6.6 Electrical Characteristics for LM2904
at specified free-air termperature, V.. = 5V {unless othensise noted)
PARKMETER TEST COMDITIONS™ TR [
IN TP WAX
Hon-Sm e =T 3 ’
Ve =5V i RAX e 1] Ful mngs 1
Vi rgast ot volage Vi = Wiemmin p— 3 i
Nem LA =G 1 )
= S Sevicen
Ful mrgs 4
Avmrmgs mTpembors cosfosnt . o
Pha o et otesl wiags Ful mngs 7 G
=T 2 £
Hone's' devics
Tul mngs =
! ST Vos 14V n&
a . =T 2 =
WS devics
ful mngs 130
Avmrmge wTpenbore cos®osnt .
T s e e — b o o ey
bl mt Vo= 14 =T = — n&
™ gt bims cuTs: Ful mnge )
- . o
Viem L;::;d"“m W = 8 B WA = — W
ful mngs 'IIE
Vo= 3
=G Ve =15
N, =2 Ful mrgs =
L Figh-resl cutgal ez ERgs B, & 90k Ful mrgs = 4 L
L] Ful mrgs =
W, 2 %0l Tul mngs - ]
L Low-eve culoud wmings lul mrgs 5 a G
L w | O Se et - e —
A woitege ampiicrscn Ful mnge = -
Nond devics = Lo 1]
CMuR Commuor-mcds remcicn mbo di
emr®h sevios = = ]
Enm Suply wolis feiion el Vo= S W i WA =G = 1 di
CAM== ()
Vig! Wi Crowstali wisrowion f= 1 kb o 30 e =G 120 dfl
Ve s T8 W = - =
V=1V Source
Vo=l Ful mngs -1
n -
=G o F.il
k Ctoud cuseet -
ful mngs s
Yo' devics = ]
CAE PR« Y
Wemr Sevios =T L €[
a Sho-t-oiout oaripar cument S, Wa=0 GNDm -3 =0 a0 fi] IR
Supch Surment Vo = 38 W, o oad Ful mngs ar " .
= (Four k) Vi ® MK, W = 0.8 W__ hio o] Tl rarge [ 7

(1) &l charactenslics are MEeasurad under open-oop condltions, with Zem comman-mode Input woltage, uniess othanwss spacfed. MAX
V.- Tor t2sting purposas Is 26 V for LM2502 and 32 W for LM2902Y.
(2) Full @Ange Is —55°C o 125°C for LM153, —25°C bo &5°C Tor LM2S5, 0°C 1o TO°C for LMESE, and —40°C to 1257C for LM2904.

31 Al typical values are 3 Ty = 25°C.
(3}

B Submit Documeniation Feedback
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Electrical Characteristics for LM3584A (continued)
at specified free-ar termperature, V.. =5 V [unless othenwise noted)
LM3MA
PARAWLTER TEST COMMNTIONE™ T4 T
HIN e WA
e ey =i e : w| e
Foan 2 E
red ot ot Vo LAY n&
Fusl rarge ™
e s it 0 | e
=T =15 -1
n gt binm e Vo= 1AV prep— —= n&
e i
Fusl rarge Nmn
W, 20 Foan
Vi Hiph-avel surar veige | s e Fusl rurgs = ]
V=3V
| Full g Fol E]
Wy Lol culad soinps e 10 = Full mngs 5 a s’
gl T W = 1R, M= 1V 1T W 2= = 1m ,
e il Sl 20 Pl e = e
CMun Commor-mode remciicn o =C [ [} (]
- I":‘yﬂ'f::'?' mepption it e = m a8
AN fMe
Wod Yo ‘Coawisl i wEBrLUNIIn T 1 ke & 20 ki =T 120 di
Vi = 15V =T - -1 1
Vg1 Eours
(T ] Full mngs =10
e
k Ot cureent V=15 Foas 0 E
VoW Bink
Vo 18y Ful rurgs s
Vg s W s A Y Foas E nA
ka Shorsomud o cumsm :"":I” -3, = . 0 A
e Vo= 25V, ho losd Ful rarge ar 12
Sucply cuent
= . Wiz = MR W, W LS, . 2 -
(Four mmpifen) h::'"d Full mngs 2
6.9 Operating Conditions
Vee = 216V, Ta = 25°C
PARAMETER TEST CONDITIONS UMIT
SR Sew raie al ity gain R, =1 M8, G = 30 pF, ) =210V {522 Figure 11) s
B:  Unity-gain Dandwicin R, = 1 M, Cp = 20 pF {sa& Figure 11) 7| wHz
W Squivalent Input notkse voitage R = 100 & V= OV, T = 1 kKHz {see Figurz 12) riHez
B Submt Documenfadion Feedback Copyright © 13762017, Texxs instruments Incomponisd
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6.10 Typical Characteristics

0 FET
18 [ O T
18 - J— - =
‘_'13 14 1 — =z b 1250 e
E 4z ¥ a3 —= :
- — —+— 3 A
; 10 " = 3 oz — i
3] =
a g - ot
; 6 b 5‘4’\.'\. 3 I: ‘E
v " o4
4 v [
: 1 -~
o= P — . ; oz -
E % -5 5 = 45 &5 5 105 135 o 0 15 0 = Y
T @l | T Sy Wolkagss (Vi)
Figurs 1. Input Current we. Temperaturs Flgurs 2. Supply Curmant va. Supply Voltags
180 100
140 —RL=HK E e — . = <~ — AR
— A= | =
= 120 = =
] e s e S N 0 [
£ o0 | = _— & en ~
] — = ‘\\
e " g ~
2 m oo
E £
= s
s 10
o o
a 5 10 15 20 25 30 35 40 a1 1 10 L e] 1000
e Sunply o Bags {vid o Freguency (KT
Flgurs 3. Voltage Gain ve. Supply Voltage Flgurs 4. Comman-mods Rejection Ratio ve. Fraquancy
as e
| —UT
20 1 045
as f"f \ - ~
H{n f
< 20
F Ji \ Jox
= 15 -
£ £ 1'\ Ir
. / \ 2 .
1.0
\ <
£ = e YOUT
oA 0o
4 B 12 16 XN M 2! 3} B @ a 2 4 & g 10
Time (s} Time ()
Figure 5. Voitage Follower Large Signal Responss (50 pF Figurs &. Voltags Followsr Small Signal Responss (50 pF)
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Typical Characteristice (continued)

FiE a
s g4
— 15 '
3 g f
= 15 [
> g B
£ 10 H E
m o
= LY B
A = T i"
3 M, g1
- ) i,
25 =N : -
. M| | ) LU
1 1o 100 1k L (L g i ] i
Franuanny 2] Doyl =i s ot (mfade)
Flgura 7. Maximum Output Swing ve. Frequancy Fligura & Qutput Sowrcing Charactariatics
Nee=15V)
1]
aa
g m
& [
pi] = [
B jo e
] 3 “——]__
& :- 0 ]
il
[ala} | a
56 ¥ -5 & E 45 £ EF 1§ 15
T ralia 5]
Figure 3. Output Sinking Characteriatics Figure 10. $ource Cumant Limitng
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MECHANICAL DATA

BaCERDO A — JANUARY 1535 — REVISED JANUARY 1397

JG (R-GDIP-TE) CERAMIC DUALAN-LINE
0.400 (10,18
R
] 5
&
0.280 (7.1
0245 [E.22)
N
1 4
4" L 0.085 [1,55)
0.045[1,14]
0,063 [1, o310 (7.87)
_f.“ﬂln_m e — 0020 {0,51) MIN 4.‘ e —
*
:l' _:rl:_ﬂ 0200 (5.08) MAX I'[" T
| | | ‘L Seating Plans IIJ |[||
{ H H H T 0.130 [3,30) MIN ||| {
i U
0,023 {0, L
_-Ip:jﬁ% i — e T
sl 20103
' 0,008 [0,20)
AD4I0TIC 089G
MOTES: A. Allinear AMEnsions are In nches (millmesers).
B. This trawing |5 subject o changs without notice.
C. This paciage can be ermeticaly sealed W a ceramic g using glass i,
D. Index point ks provided on cap fof ferminal identification.

Falls within MIL STD 1335 GDIP1-TE

“9 TEXAS
INSTRUMENTS

POET OFFIGE BOX ES5D * DALLSS, TESRAS PIEs
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3 REGULADOR DE TENSION L7805

Lyjy......

L78

Fositive voltage regulator ICs

\‘%\

To-220 TO-220FP
DPAK DPAK

Features

« Dutput current up to 1.5 A

+ Dutput voltages of 5; & 8, B.5; 8 12; 15;18;
4V

+ Themal overdoad protection

« Short cincuit protection

« Dutput transition S0A protection

+ 2% oufput voltage tolerance (A version)

+ Guaranteed in extended temperature range
A wersion)

Datashest - production data

Description

The LTH seres of three-terminal positive
regulators is aualable in TO-220, TO-220FF,
DOPAHK and OPAHK packages and several fixed
output voltages. making it useful in a wide range
of applications.

These regulators can provide local on-card
regulation, eliminating the distribution problems
associated with single point regulation. Each type
embeds internal cument limiting. thermal shut-
down and safe area protection, making it
essentially indestructible. If adequate heat sinking
is provided, they can deliver ower 1 A output
current. Although designed primarily as fixed
voltage regulators, these dewvices can be used
with extemal components to obtain adjustable
voltage and cuments.

EUITI BILBAO JULIO 2018
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Pin configuration Positive voltage regulator ICs

2 Pin configuration

Figure 2. Pin connections {top view)

_'.:l CUTPUT [ — 11111
GHD | l:-:] — 1 OROUND |::;‘| __'—_l CROUMND
_,:l IHFLUT s i INEUT
wriie et ]
TO-220 TO-220FP
7 -
—— QUTPUT > OUTPUT
GND 5 GND 1
—— INPUT — INPUT
! P CHEAE
DPPAK DPAK

[ T T LN
I I..'|:. | II:I': ﬂ-ﬂ: [ q ;I' I

I-H:[ .

ko |_Ju-.-
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Positive voltage regulator ICs

Maximum ratings

3 Maximum ratings
Table 1. Absolute mazimum ratings
Symbol Parameter Valus Linit
for Vo= St 18V 35
¥ D Input voitage v
for Vig= 20, 24 V 40
Iz Outpaut current Intemally lmited
Pg Power dissipation Intemally limited
Tern | Storage iemperature rangs 55 to 150 "C
T Oiperating |unction temperatune rangs o LTRRE, LTEAC i 12 C
- i il e 4010 125
HNofe: Absolute maugmurm ratings are those values beyond which damage to the device may ocowr
Functional operafion under fhese condibion is nof impbed.
Table 2. Thermal data
Symbol Parametar OFPAK DPAK TO-220 TO-220FP Unit
Ry | Themmal reslstance Junclion-case 3 8 5 5 "W
Rinys | Themmal reslstancs Juncion-amlent §2.5 100 50 ED oW
Figure 4. Application circuits
Wi o L78 o Vo
C,=0.33uF —— — Cp=0.1pF
—_ CATTERY
EUITI BILBAO JULIO 2018
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Positive waltage regulator ICs

Electrical characteristics

5 Electrical characteristics
V=10V, 15=14 T,=0+tz 125 *C (LTEOISAC), T, = 40 to 125 °C (L7B05AB), unless
otherwise specified' ™',
Table 3. Electrical characteristics of LTBESA
Symbeod Parametar Test conditions Min. | Typ. | Max. nit
Vo  |Output voliage T, =250 419 5 5.1 W
Vo | Cutput volage lp=SmAtodA V=750 18 4.8 5 5.2 W
Vo | Output volage lg= 1A, V= 13t0 20V, T, = 25°C 4.4 5 5.2 v
V=755V lg=500mA, T,=25"C 7 50 my
o Vi=GBoizVv 10 50 my
Mo [Line reguEten Y =B 12V, T,=25'C 2 25 !
V=730 20V, Ty=25"C 7 50 my
lp=5SmADTA 25 100
'™ |Load reguiation lp=3mAfo 154, Ty=257C 30 100 my
lg = 250 to 750 ma& 3 50
Ty=25"C 4.3 B A
Ig Culescent curmeni - —
Vi=EB023V, |g=500mA 0.8 m&
.‘nl:l Culescent curreni change |V = 7.5 20V, T, = 25"C 0.8 mA
lp=3mAmTA 0.5 mA
SVR  |Supply voltage rejection (W)= & t0 18, T= 120 HZ, I, = 500 mA 6E )
Wy |Dropout voltage lp=14, T =25C 2 "
=4 | Cutput nolse voltage Ta=25"C, B =10 Hz to 100 kHz 10 P
o COuiput resisance T=1kHz 17 mik
le |Shor clrowt erent Y= 35 Te= 2570 0.2 &
lgen | Zhom clrout peak cument T, = 28°C 2.2 A
AVSAT | Cufpust voRiage drift -11 mvimC

1. Load and liee reguiation are specified &t constant junclion i=mperature. Changes In Vi due o heating efects must be

takan Into accowunt separatety, Fulkse eoting Wi low duty cpde 15 used.

EUITI BILBAO

JULIO 2018

20




A.P.M. de seiales via XBee en entorno LV

3.DOCUMENTACION

Electrical characteristics

Paositive wvoltage regulator ICs

Refer to the test circuits, T, =060 125 °C, V=10V, |, =500 mA, C,= 0233 pF C,=0.1 pF
unlzss othenwise specified ™.

Table 10. Electrical characteristics of LT803C

Symibol Paramstar Test conditions Min. | Typ. | Maz | Unit
Vo | Cutput vokage T, = 25°C 43 E 52 "
Vo | Cutput vokage lo=SMmAt 1A V=T 1BV a7 | 5 |53 | W
Vo | Cutput vokage lo= 1A, %, = 13 to 20V, T, = 25°C 275 | 5 | 525 | w

. V=Tt 25V, T,=25°C 3 100
Avg'" |Line requiation m
V=Bt 12V, T,=25°C 1 50
. lo=5SmAto 1.5A, T, = 25°C 100
A" |Load requiation m
lo = 250 to 750 mA, T, = 25°C 50
la  |GCulescent curment T, =25°C B A
lo=5SmAto 1A 0.5
Aly  |Sulescent current changs mA
Vv =Tto23v 0.8

AVoiAT | Output voltage arift l= 5 mA 1.1 mvC
eN  |Cutput noise voiage 5 = 10 Hz to 100 kHz, T, = 25°C 4D HVAY
SWR  |Supply volage refection [V, =& to 16 V. T= 120 Hz g2 d
Vg  |Dropout voitage lo=1A,T,=25°C 2 "
Ry  |Outpul resistiance f=1KkHz 17 mik
le  |Zhor clrowt cwment V=35V, T, =250 075 A
lsey | Shor clrcult peak cument T, - 25°C 22 A

1. Load and ks regulation ame specified at consiant unction iemperature. Champes In Wy, due o hesting efscts must be

taken inte accoun separaiely. Pulse Esting Wi low duty opde 15 usedl

EUITI BILBAO
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Positive voltage regulator ICs

Electrical characteristics

Refer to the test circuits, T, =0t 125°C. V=11 V.|, = 500 mA, =033 pF, C,p =01 pF

unless otherwise specified

Table 11. Electrical characteristics of LTEOEC

Symisol Paramestar Test condilons Min. | Typ. | Max. | Unit
Vo | Culput volage T)=I5'C s7s | &8 |8z | w
Vo  |output volage lp=SMAtof A V=313V 57 g 6.3 "
Vo |Cutput volage lgp= 1A, V= 13ta 21V, Ty = 25°C 57 5 5.3 I

. V=825V, T,=25°C 120
avg™ [Line reguiation — v
V=913 V.T,=25C &0
- lg=5SmAMI15A, T,=25"C 120
AV | Loae reguiation — mv
| = 250 to 750 mA, T, = 25°C a0
lg |culescent cument T)=I5'C B mA
lpg=SmAt1A 0.5
Aly | Culescent cument changs A
V=G24V 1.3
AWoAT | Cutpul voliage drift lo= 5 mA 0.8 mvirC
eN | Dufpuinolse voitage B = 10 Hz b 100 kHz, T, = 25°C T PV o
SVR | Supply volage rejection |V, = Qto 13V, 1= 120Hz =3 o
Vy |Dropout voltage lgp=14, T =25C 2 W
Ry  |Cutoutresistance T=1kHz 15 ma
lee Short clrowlt cusment V=35V, Ty=25C 055 A
loy | Shor clrowt pesk cment | T = 25°C 23 A

1. Load and lire reguiation are specified at consiant [unchion i=mperature. Changes in Wy, dus o heating efscts must be

taken into account separately. Pulse testing & low duty cpce Is used.

EUITI BILBAO
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Positive voltage regulator ICs

Typical performance

7

Typical performance

Figure 28. Dropout voltage vs. junction

Figure 23_ Peak output current ws. inputioutput

temperature differential voltage
pE.
b = ) |
e = . P L TeEn-
] -y ] || ‘h‘_
o R RS
— o
‘ u u AR
1 o N =
— ey e — ' L
s ot Wy i
a
na
p e I ..-'
L]

|-E-E R B @ m Y
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Figure 30. Supply woltage rejection vs.

frequency

Figure 31. Output voltage vs. junction

temperature
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Typical performance

Positive woltage regulator ICs

Figure 32. Output impedance vs. frequency  Figure 33. Guiescent current ws._ junction temp.
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Figure 33. Line transient response
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Figure 36. Guiescent current ws. input voltage
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Package mechanical data Positive voltage regulator ICs

Figure 37. TO-220 {dual gauge) drawing
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Paositive woltage regulator ICs Package mechanical data
Table 19. TO-220 (dual gauge} mechanical data
mm
Dim.
Min. Typ. Max.
A 4.40 4.60
b 0.6 D.BS
b1 1.14 1.70
[ 0.4B 070
D 15.25 15.75
R 127
o] 10.40
e 2.40 27T
el 495 515
F 1.23 1.32
H1 6.20 E.60
41 2.40 272
L 13 14
L1 3.50 3.53
L3 15.40
L 28.90
dp 3.75 3.85
Q@ 2.63 2.85
‘F DoclD2143 Rev 32 39/54
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4 CONDENSADOR CERAMICO 100pF

EUITI BILBAO

A o
N4 HV LDF 0.2 %
Vishay
Ceramic Disc DC Capacitors Class 2,
Low Loss 500 V, 1 kV, 2 kV and 3 kV
D—- FEATURES
= High refiahility @
= Low loases
= High capacitancs in small size @
o =3 « Kinked leads s
+ Compliant to RoHS directive 2002/85/EC Rokis
APPLICATIONS
In electronic circuits where low losses and high capacitance
p=r volume are essential, for examgple:
= SMPS
o F—| = HF ballast
Cepactors with insde kink lead spacing = Snubber and high voltage cincsts
DESIGN

Ne

| 1
|
I

-~ F
Capachors wih outside ki lead spacing

MARKING

Marking indicates capaciance wvelue and folerance in
accordance with “ELA 188" and woltage marks.

EXAMPLES OF MARKING CODE

Désc size (D ) = 6.5 mm:
RR = Low loes with T.C.
5A

101 K

2RV

Desc siza [Dmax ) £ 7.5 mm:
BC -

RR
102 K
Jkv

HNote

The capacitors consist of a ceramic disc both sides of which
are silver-plated. Connection leads are made of tinned
copper having & diameter of 0.6 mm or 0.8 mm.

The capacitors are supplied with kinked lesds and lesd
spacings of 5mm or 7.5 mm and 10 mm. Encapsulation is
mede of epoxy-resin, flammable resistant in accordance
with L 3<l-0”

CAPACITANCE RANGE

100 pF to 4700 pF

RATED DC VOLTAGE

SO0V 1RV 2RV 3 kY

DIELECTRIC STRENGTH

200 % of rated voltage

INSULATION RESISTANCE AT 500 V [DC)
210000 M2 min.

TOLERANCE ON CAPACITANCE

+ 10 %; = 20 3%

DISSIPATION FACTOR

0.2 % max.

OPERATING TEMPERATURE RANGE
-30 "Cio+ 125°C

TEMPERATURE COEFFICIENT YS5R (2C4)
- 30 °C TO + 85 “C:

z=15%

SECTIONAL SPECIFICATIONS
IEC 60384-0, EIA 108

AGING

Typical 0.5 % per time decada

The capaciiors meet the essential requirements of 1EC 60384-3 and ElA 1887 Unless stated otherwise el elactrical valuss epply
at an ambient femperature of 25 + 3 °C, at nomal stmosphenic conditions
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HV LDF 0.2 % —_—
VISHAY.
Vishay Ceramic Disc DC Capacitors Class 2,
Low Loss 500V, 1 KV, 2 KV and 3 kY
a0 — 140
] 'l,L L
F 2 120 "
£ 2
g & 100 Y
. = I|| i
2 I1. I'. 4
e 2 = N 1 d
1] I= = .. __‘_-:_‘_“‘ E - W 1| I."
s o ) b
p R ! N
&0
\ K .
i ! "l.
20 - [ ] ks 1™
— -] [
& o ] e | = — = ]
40 -0 o 20 L] a0 BO 100 120 140 o 20 40 80 20 100 120 140
— — iHE - ——- {00k T "G == 1kHz 104 kHz T "CJ
— - 0 kHz | MHz — - ADEHE T T 1 MHz o
Typical capagiance change &s a function of tempareture Typical disslpation fector as & funclion of femperature
and fraguancy and frequency
0 =y
£ -2 =
E
-4
-8
-B
[} - — .
i 10 107 17 10 10*
Aging rete 5 & functian of Hme )
ORDERING INFORMATION
CLEAR TEXT CODE
LEAD SPACING . TH -
i TOL. D SH A 137" DAGIT:
-] ) i
mm T=REEL: U} = AMMIO; 3 = BULK
(pF) (%) {mm {mm) {mmj) 1L amD:
F = RoHS COMPLIANT
500 ¥
100 F101F207 5ALE.JE.
120 F121F207GALE 6.
150 F151F207 GALE 5.
180 5.0 F181F207EALE 5.
=20 Fe2 1 P20 BHLE J5.
270 F27 1207 5ALE.JE.
=30 FE31F207 5ALE.JE.
=90 F291F2EY BHLB.J5.
470 - ED F4T1H2EYEALA.JE.
0 =10 B5 &0 &6 1F257 GHLD.JE.
Ga0 FE81F257 GHLE.JG.
B20 75 FEZ1F207 5HLB.J5.
1000 ’ Fi02F20Y 5ALE 6.
1200 BE F120K 337 5ALE 5.
Ei ’ F152K337 GALE 5.
1800 100 F182F 57 EALE 6.
P, ] FEZ2FauY BB J5.
2700 12.0 7.5 FET2HATYEALBLIT.

WAL VENEY.Com
2

For technical questions, contact: C

Document Mumber: ZBE00
Aeyision: 26-Mey-09
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A 4
v' Ceramic Disc DC Capacitors Class 2, Vishay
Low Loss 500 W, 1 kV, 2 KV and 3 kV
ORDERING INFORMATION
CLEAR TEXT CODE
c TOL. Dy LEAD 5{ ACING SH [ 13TH DNGIT:
{pF) (%) {mm) {mm) [mm) T= HEEL':‘:I&FHAE:;F?; 3= BULE
R = RoHS COMPLIANT
1kY
100 F101K25YERANE.J5.
120 F121K25YEANE.J5.
150 &5 F151K25YERANE.J5.
180 F181K25¥5RNE.J5.
220 F221K25YERANG.J5.
270 F2T1K29¥ERANE.J5.
330 ~ F231K2IYERNE.J5.
380 s 5D F331K29¥ERNE.J5.
470 F4T1K2IYERNE.J5.
560 FE&1KIIYERANG.J5.
g5 40
BE0 =10 FES1KIIYERNE.J5.
20 - FE1 K2YERANG.J5.
1000 oo F10ZK2aYERNG 5.
1200 e F122KATYERANG.J5.
1500 . F152K4T¥YERANG.J5.
1800 126 F1E2KATYERNELIT.
2200 i FRoPKETYEANELIT.
2700 B 75 F2T2KE2YSANELT.
2300 75 FIZPKBEYEANELIT.
2900 - Fag2KESY SANELT.
4700 19.0 10.0 FAT2KTEYSANELID.
2RV
100 F10K25Y5RPE KE.
120 85 F121K25Y5RPE KE.
150 F1E1K25YERPE KE.
180 F1B1K28YERPE KE.
220 75 F22IK2EYERPE KE.
270 : FETIK2EYSRPE KE.
330 5.0 40 F33K20YERPE.KE.
380 os Fag1K32YERPE KE.
470 FAT1K32YERPE.KE.
560 s00 FEE1KI0YERPE.KE.
BE0 =10 - FEE1KADYERPE KE.
20 o FRZKAIYERPE KE.
1000 0 F102KATYSRPE KE.
1200 120 F12EKATYERFEINT.
1500 ias . F16ZK53YERPBIKT.
1800 F1BZK53YERFEIKT.
2200 17.6 " F22PKBYYERPBIKT .
2700 <an F2T2KTEYSRPRIKD.
2300 ) 100 F332K7EYSRPRIKD.
2900 oes Fa8EKTEYSRFEIKD.
4700 - F4TZKIEYSRPEIKD.
Diocument Mumbar: 28500 For techinizal QUESTONS, WEIL.L_[HE;.._ED Wﬁ'.'.'sl‘ﬁ_-'.::rl
Revision: 26-May-0a a
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HV LDF 0.2 % S
VISHAY.
Vishay Ceramic Disc DC Capacitors Class 2,
Low Loss 500 W, 1 KV, 2 kKW and 3 kV
ORDERING INFORMATION
CLEAR TEXT CODE
LEAD SPACING ' TH X
[ FFF] Tghll_ Eﬂrrﬂ'i [ s ] ?;'r,.,':: T REEL::IJ:;H.B.E;;!:D:; 2= BULK
R = ROHS COMPLIANT
3 kY
100 F11 KZ3¥ERRE KT.
120 F121KZI¥ERRE KT.
150 F1E1KZI¥ERRE KT.
180 BS F1B1KZI¥ERRE KT.
220 F22 KZI¥ERRE KT.
270 4.0 F2T1 KZI¥ERRE KT.
30 F331 KZI¥ERRE KT.
30 10 Tk F381 KE9YERRE KT.
470 10 FAT1K29¥ERRE KT.
BB . FBE1K43¥ERRE KT.
A0 ! FEE1 K43¥ERRE KT.
20 _ FB21 KETY BRREAKT.
1000 135 F102KETY BRREAKT.
1200 18 F122KEIY BRREAKT.
1500 4B F1E2KETY BRREAKT.
18040 1o F1B2KToY BRREIK0.
2200 10.0 F222KTEY BRREAK0.
2700 21 F2T2KELY BRREAK0.
Hoies

[T} Mexdmum Filcinass: 500 V = 2.5 mm; 1 KV = 4.5mm; 2 KV = 5.0 mm; 3k = 6.0 mm.
¥ SH = seated helght.

PACKAGING
PACKAGING SIZE LEAD SPACE VOLTAGE BOX DINENSIONS
TYFE CODE [} (voC) sPO
[mm)
20025 1000
L] 1000
Buik . .
43 120
[long lead L = 25 4 mm 2 bo a7 al all 1000 245 1 120 X 65
53lTE 500
841086 750
=500 2500
. 264 500 <WV < 2000 2000
Taps and rasl - 2000 1000 70 x 370 x 60
=75 al 1000
=@ E E] 1000
<500 2000 335 X 240 X B0
LG4 T
. <8, 500 < W < 2000 2000 s 1 290 £ 0
Ammopack 2000 and 3000 1500
275 Al 1500 380 X 30 K65
=5 4 all 1600 2354290 X BO
Nate
= The capachors are suppliad In bulk packaging (camdboard boves), In 1epe on reel of In emmopack
W wishay.com For technical quesSons, contact: COC &yvishay com Diocumeant Humber: 28500
. Aevision: 26-May-09
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A 4 o
v Ceramic Disc DC Capacitors Class 2, Vishay
Low Loss 500 W, 1 kV, 2 kV and 3 kV
Y S—
.H |
.
Hy l
Hy 7 | |
M
| {{n
[~
-
——= cliraction of Unreaing
1 @::I
§ demils
Klnkesd capacitors on tepe, lead spading 5.0 mm (0.27) or 7.5 mm (.37
DIMENSIONS OF TAPE
DIMENSIONS [mm)
SYMEOL PARAMETER Feed-hole piich Faed-hoke pitch
Py =127 Py =150
] body dlameter 11,0 max. 14.0 miax.
d lpad mamater 0.6 = (.05 06 =005
P plich batweaen capacions 12.7+10 1ED=10
Py Tesag-hole phch 12.7 = 0.3 16.0 £0.3; 1
AP plane deviation 1.0 max. 1.0 mex
=8 leed-nole centra to lead centra ABS =0T ATE =0T @
Pz feag-nole cemirs to companent centre 83513 E T.E=15 =
F a3l spacing 5.0+ 06-04 TE+0E-04
Ah component allgnment 0=10 0=10
W lapa widih 18.0 + 1.0 0.5 1B.0 + 1.0 05
Wi holc-dowT fapa widh 5.0 min. 5.0 min.
W, nole positon 9.0+ 075-05 9.0 0.7~ 05
Wy hoic-dawn f2pa margin 2.0 man. 3.0 max
H, haight i seating plane 18.0+ 0.5 1680+ 05
H; MExmum component height 2.0 40,0
] lead end protnision 1.0 maex. 1.0 mex
L mEximum length of sripped lead 110 11.0
O, fesag-hole dlameter 40:02 40=02
t tatal tepe thicknass 0.9 max. 0.8 mex
ty maximum Tiickness of 1aps and wires 1.5 man. 1.5 me

Hotes
[ Cumuisttva pch aror: = <1 mmi2d pliches
(=l Cibliquity masdmum 37

Document Mumbar: 28500

Revision: 26-May-09

EUITI BILBAO
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HV LDF 0.2 %

Vishay

Ceramic Disc DC Capacitars Class 2,
Low Loss 500V, 1 KV, 2 kV and 3 kV

REEL AND TAPE DATA IN MILLIMETERS

Riael Wit capachors on tape

— |

Ed

R

Ammapeck with capaciiors on ape

DIMENSIONS OF AMMOPACK
DISC SIZE
PARAMETER {Drrea ) UNIT
£.5 mm fo 11.0 mm 120 mm to 12.5 mm

Taping pich 12.7 15.0 mm

L 19 360 mm

W 200 330 mm

H B0 BE mm
waw_sishay.com For technical questons, contact: COC @wishay com Document Number: 28500
£ Aevislon: 26-May-09
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5 LDR (Fotorresistencia)

To-18 Ceramic Package Photocells
LUNA

OFTOELECTROMICS

WWW.LUNAINC.COM Precision — Control — Results

34 +-02 |. —e| 342

L
f@m fﬁ !

Lead dia- 0.4 +-0.03

Dimensians in mm.

DESCRIPTION FEATURES

The MSL-18M51 is a light dependent resistor with sensitivity in the visible *  Passive resistance output
light region. The CdS photoconductive c=ll is on a TO-18 ceramic and the .

C - ’
photocell surface is plastic encapsulated for moisture resistance. ErEmic A=
RELIABILITY APPLICATIONS
Contact Luna for recommendations on specific test conditions and  »  |ndustrial
procedures.
ABSOLUTE MAXIMUM RATINGS
SYMBOL MIN MAX UMNITS (TA}= 23"C UNLESS OTHERWISE NOTED
Voltage (peak AC ar DC) - - 100 W -
Power Dissipafion @ 25°C" - - 50 iy -
Operation Temperature -60 o +T5 C -
Storage Temperature -60 o +75 C -
Soldering Temperature” - - | +80 oc -
HNOTES:
1. Derate lineary to 0 at 75°C
2 >0.05 from case for <10 sec.
Imformaton In i, Iechnical Gamshest i3 beleved
b= covmect and reflabie. Howewver, no responsibiity s Fage 12 REV D1-04-18
sumed for possibie Inaccurad omizzion.
;’w" m':“ ;‘:": == or iy & 2016 Luna Cpitoslactronics. All ights resenved,

Luna Oplosdectronics, 1240 Avenkda Acaso, Camanlio CA 53012 - Phone (BDS) 967-0146 - Fax (BOS5) 484-9335
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To-18 Ceramic Package Photocells
LUNA NSL1aw

OPFTOELECTROMICS

WWW.LUNAINC.COM Precision — Control — Results
Ty = Z3°C unless noted othenwise

OPTO-ELECTRICAL PARAMETERS

PARAMETER TEST COMNDITIONS MIN TYP MAX UNITS
Light Resistance 10 lue., 2854°K° . 20 - 100 Ko
100 hux., ZB547K - 5 -
Dark Resistance 10 sec after remowval of test ight. 20 - - M
Spectral Peak - - 550 - nim
Gamma 1-10 Luxx - 0.7 - -
Gamma 10-100 Lux - [ - -

3. Cells light adapted at 30 to 50 Ficfor 18 hrs minimumn prior to elecirical tests.

iormanon I i hncal Gaazhest 1T beleved [0 -

bee comect and refabe. However, 1o responzinilty i - REV 010416

aszumed for postibe Inaccraces or omission, 0=

‘Speciicatons am subect i Crange wRout notice. & 2076 Luna Cptosisctronics. Al nghts resenied.
Luna Ciploedectonics, 1240 Avenida Acaso, Camarnllo CA 33012 - Phone (BDS) 9670146 - Fax (EDS) 484-9935
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6 MICROCONTROLADOR ARDUINO UNO

Technical Specification

EAGLE fies: arduiod-dusmilaods e uno-design 2ip Schematic: 2rduloo-uno-schematic odf

Summar

Microcontrolier ATmegald2s
Operating Voltage 5v
Input Voltage (recommended) 7-12V
Input Voltage (limits) 8-20V
Digital IO Pins 14 (of which 6 provide PWM output)
Analog Input Pins 8
DC Current per O Pin 40 mA
DC Current for 3.3V Pin 50 mA

32 KB of which 0.5 KB used
Flash Memory boolicader by
SRAM 2KB
EEPROM 1KB
Clock Speed 16 MHz

d

“Test”

" ARDUINO
) | )

IS (analog pins|
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The Arduing Uno can be powered via the USE connection or with an external power supply. The power
source is selected automatically.

Extemnal (non-USE) power can come either from an AC-to-DC adapter (wall-wart) or battery. The adapter
can be connected by plugging a 2.1mm center-positive pleg into the board's power jack. Leads from a
battery can be nserted in the Gnd and Vin pin headers of the POWER. connector.

The boand can operate on an extemal supply of @ to 20 wolts. f supplied with less than 7V, however, the 5W
pin may supply less than five volts and the board may be unstable. F using more than 12V, the voltage
regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

« WIN. The input voltage to the Arduino board when it's using an extemal power sowrce (as opposed to
5 wolts from the UEE connection or other regulated power source). You can supply voltage through
this pin, or, if supplying voltage wia the power jack, access it through this pin.

¢« V. The regulated power supply used to power the microcontroller and other components on the
board. This can come either from VIN via an on-board regulator, or be supplied by USE or another
regulated 5V supply.

« 33 A 3.3 volt supply generated by the on-board regulator. Maximem current draw is 50 mA.

« GHND. Groand pins.

Memor

The Ammega3Zi has 32 KB of flash memaory for storing code (of which 0,5 KB s used for the bootloader); It
has also 2 KB of SRAM and 1 KB of EEPROM (which can be read and written with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Uno can be used as an input or cutput, using pinMode(). digitalWrite(), and
digitalReadi} functions. They operate at 5 volts. Each pin can provide or receive a maxamum of 40 mA and
has an intemal pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins hawve
speciaized funcbons:

« Serial: 0 (RX) and 1 {TX). Used to receive [RX) and tansmit (TX) TTL senal data. TThese pins are
connected to the comesponding pins of the ATmegaldll2 USB-to-TTL Serial chip .

« External Interrupis: 2 and 3. These pins can be configured fo tigger an interrupt on a low value, a
rising or falling edge, or a change in value. See the affachintermupti] function for details.

« PWM:2, 35 6 9, 10, and 11. Provide 3-bit PAWM output with the apaloghhnte(] function.

« SPI: 10 (55). 11 (MOSI), 12 (MIS0O), 13 [SCK). These pins support SP1 communication, which,
although provided by the underlying hardware, is not cumrenty included in the Arduino language.

« LED: 13. There is 3 built-in LED connected to digital pin 12. When the pin s HIGH value, the LED is
on, when the pin s LOW, it's off.
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The Uno has § analog inputs, each of which prowide 10 bits of resclution (ie. 1024 diffierent values). By
default they measure from ground to 5 volis, though is it possible to change the wpper end of their range
using the AREF pin and the analogReference() funciion. Additonally, some pins hawe specialized
functionality:

« PC: 4 (3DA) and 5 (SCL). Support FC (TWI) communication using the Wire library.
There are a couple of other pins on the board:

= AREF. Reference voltage for the analog inputs. Used with analogRefersnce().
= Reset. Bring this line LOW fo reset the microconiroller. Typically used to add a reset buthon to
shields which block the one on the board.

See also the mapping between Arduing pins and Atmegalds pors.

Communication

The Arduino Uno has a member of facilities for communicating with a compater, another Arduino, or other
microconirollers. The ATmegalZi provides UART TTL (5W) senial communication, which is availablz on
digital pins 0 (R} and 1 (TX). An ATmegaBU2 on the board channels this serial communication over USE
and appears as a virual com port to software on the computer. The ‘BU2Z firmware uses the standard USE
COM drivers, and no external driver is needed. However, on Windows, an ".inf file is reguired..

The Arduino software ncludes a senal monitor which allows simple textual data to be sent to and from the
Arduino board. The RX and TX LEDs on the board will flash when data is being transmitted via the LISE-o-
senial chip and USE connection to the computer (but not for serial communication on pins 0 and 1)

A SoftwareSerial library allows for serial communication en any of the Unc's digital pins.

The ATmegalll also support 2C (TWI) and 5P| communication. The Arduino software inciudes a Wire
liprary to simplify use of the [2C bus; see the gocumentafion for detals. To use the 5P| communication,
please see the ATmegal2E datashest.

Programming

The Arduing Ung can be programmed with the Arduino software (download). Select “Arduino Uno wi
ATmegald2B" from the Tools > Board menu (according to the microcontrolier on your board). For details,
see the reference and futorals.

The ATmega32d on the Arduino Uno comes prebumed with a bootlogder that allows you to upload new code
to it without the use of an extermal hardware programmer. It communicates using the ongnal STES00

protocol (reference, C header fles)

ou can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit Serial
Programming) header; see these instnuctions for details.

The ATmegaldll2 fomware source code is available . The ATmegaBU2 is koaded with a OFU bootloader,
which can be activated by connecting the solder jurmper on the back of the board (near the map of lkaly) and

then resetting the B2, You can then use Atmels FLIF software (Windows) or the DFU programmer {Mac
05 X and Linux) to boad 3 new firmware. Or you can use the ISP header with an extemnal programmer
{owerwnting the DF U bootloader).
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Automatic (Software) Reset

Rather than requiring a physical press of the reset button before an upload, the Arduing Uno is designed in a
way that allows it to be reset by software nunning on a connected computer. One of the hardware flow control
lines (OTR} of the ATmegaBU2Z is connected to the reset line of the ATmegalZE via a 100 nancfarad
capacitor. When this line is asserted (taken low), the reset line drops bong enough to reset the chip. The
Arduing software uses this capability to allow you to upload code by simply pressing the updoad button in the
Arduine environment. This means that the bootioader can have a shorier timeout, as the lowering of OTR
can be well-coordinated with the start of the wpload.

This setup has other implications. When the Uno is connected to either 3 computer running Mac 05 X or
Linuz, it resets each tme a connection is made to it from software (via USB). For the following haf-second ar
so, the bootleader is mnning on the Uno. While it is programmed to ignore mafformed data (i.e. anything
besides an uplosd of new code), it will intercept the first few bytes of data sent to the board afier a
connection is opened. If 3 sketch running on e board receives one-time configuration or other data when it
first starts, make sure that the software with which it communicates waits a second after opening the
connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace can
be soldered together to re-enable it It's labeled "RESET-EN". You may also be able to disable the auto-resst
by connectng a 110 ohm resistor from 5V to the reset ine; see this forum thread for details.

USB Overcurrent Protechion

The Arduing Unc has a resettable polyfuse that protecis your computer's USE ports from shors and
overcument. Althowgh most computers provide their owm intemal protection, the fuse prowdes an extra layer
of protection. f more than 500 mA is applied o the USB port, the fuse will automatically break the connection
unfil the short or oweroad s emoved.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB connector
and power jack extending beyond the former dimension. Three screw holes alow the board to be attached to
a surface or case. MNote that the distance between digital pins 7 and 8 i 160 mil (0. 187), not an even multiple
of the 100 mil spacing of the other pins.
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How to use Arduino

Arduino can sense the environment by receiving input from a variety of sensors and can affect its
sumoundings by controlling lights, motors, and other actuators. The microecontroller on the board is
programmed using the Arduino programming language (based on Wirng) and the Arduino
development environment (based on Processing). Arduino projects can be stand-alone or they can
communicate with software on running on a computer {e.g. Flash, Processing, MaxM3P).

Arduino is a cross-platoform program. YWou'll have to follow different instructions for your personal
05, Check on the Arduino site for the latest instructions. htipdarduine. cofen'GuidesHomeFPage

Linux Install Windows Install Mac Install

Onece you have downloadedfunzipped the arduino IDE, you can Plug the Arduino to your PC via USE cable.

Blink led
Mo you're actually ready to “bum”® your R e — 5
first program on the arduino board. To

select “blink led”, the physical franslation i ] E EE [E
of the well known programming “hello
wiorkd”, select

1&1F1h =

File>Sketchbook> o awing
Arduino-001T>Examples> p—
Digital>Blink e

Once you have your skecth you'll
zee something very close to the
screenshot on the right.

In Tools>=Board select

MNow you have to go o
Tools>SerialPort

and select the right serial port, the
one arduino ks attached to.

E'-L L
. \ LR N
Done compiling. m E LT

‘ress Compile bukton
ook for errorsl

Upload
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Dimensioned Drawing
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