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xdand >] Vi d
cV Za/ YVh akZhYVHZX\/Q{c’X\/Edeb Z iVb Wb
cd ?/hXdgr+ bhd gZzhjad) Zzb jbV ZYAud
ZX ZWV YZ egd Zidh fj Z Vab YZ YkZgb | 1d
hud Wb Y¥riXdh eVgv fjZ dh  egl[zhhdgzh
edhhvb  VeglkztVgd b ViZgvaZ hZ cheyvagzb cV
ZaWdgwud YZ hj Vh Vj ah8 HVh hZ kdXx w j b
HV Zgfj ZiVab dY}Xvgdh edg Zidh egledhidh:

LjZgb Vh eglZidh YZ \Wb zZh) kr cZ ZYAud
.- fjZizb b Vheg Zdh

@iud Veglkziz V &4 ov) [WV hZjh
Xdb Zcir gdh cd ?/hxdgy YV HZXVid c’XV Edkzb  Z
ej Wi | ZhZj hegd Zidh a +

=dvh bdci\zZch Z edg\dv W] zh | dh
ZcXdcigvb dh cvh @&kzh Z cVegmnb V ZYAud ++

#0)2" ' %), 0" | 4+ 0 ' - 0%&

Jh didh zmhizb YzhYZ dh egb zgridh YV
1i b VeNWZ+ NZgkzb eV izhivg ] VWEYVYZh)
eVhhVizb edh Z ivbWib Xdbd jbV [dpV YZ
Xdb eZivud Zb fjZ dh b Vh]rVWh edYzZb \ V] Vg
Y] Z2gd dj kVcivA Zch+J h d\dh edYzb Vhhjb %
ibV E[eYWZ YZ [dpbVh Z Xdb V Z&id eV
kZdh| Zh b j 4d %iZgzhhVeizh fj Z Zkdd yovb  YZhYZ
d XV dj Xdglv Xdb YjVh abeVVh Viw Vh
kZdh| Zh b XgXdciglaNMVh+1 ZhiV ZYAud [Vozb dh
ibVKkWZb Vd bjcYd dh d\dh &Yd YZhYZ bV
kZhud YZ W &4H) evhhveYd ezah kZd| zh
Z&ig ¢’XV b VVh b eZh Z Vh b Vvh Xdb eZnvh+1 d
iZbed zb fjZ dh k¥Zd\\b zh Z V %iZgZi cud
Zmhib ) b j 4dh d\ dh Z&iq c’Xdh f | Z el ZiVb dh
[oZgb bj4d hj Xzhhdh Z fj Zb hZ &b W)V edYZ
Viw ZZbVWg d eVhhvyd b dciveYd*dh Xdb d
b dhigvb dh cZhhV ZYAud+Hj 1d Wb ) Yk4Vb *hZ
d\jZb hj Vh [ Vh cV gl&iV Z&ig e’V dj YZhV['Z
hZj h Vb A dh cd aMkeid dj VEYV YKZgeYd*hz Z
d\VeYd cj b ZizgzhhVeiz d\ d YZ i &g+
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Yd fjZ WKkYVYzZh o d[Zg2XZ
dedgj c’YVYZh) hdc] dh Z
[Zvb Zcivh eV d [ 1] g+
>dgVevWh Z <Yd&ZhXZcizh fjZ
cjcxX¥ VKM jhvwyd jb
<gv] d) W dov ZciZcYZb
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XgVikVh fj Z Xdchigizb d [jij o
xdb Vh egzegVh b udh+
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?ZhYZ b Zj h iZb edh YZ &X\cizZh V
VhhdXWud YZ d\dh Xdb V zZ&id c’XV
bZzVigv} 22z ) Xdb VeZcwh .. Vcdh YZ
YVYZ 1 XgWKV b Zj h edb Z7gh d\ dh)
VAajch g2\ higvydh cjb XvYZgd fjZ
Zj b\Wcit]V Xdbd ¥¥gd YZ \\gyrd,
b j 4dh Ydh fj Vh [dgvb e] W&XVYdh cV
ZkhiV @id c’XV Kdej a/g cV YwXVYV
YZ 3-+Ad"b Zj Xdb Zvd+<hh'b) Xdb
d\dh VhhdXVYdh s Z&idcXvh [
b j tdh VgA dh Z egl Zidh f | Z e] W& | Z°
Vd alc\d Yd izbed Z fjZ Xdb Zcid
czhiZz Vg d+GZb W VeZch f] Z V b Vdg eVgZ YZah Zhir cd cdhhd
htZ) edYZcYd b j 4dh hzgb dciVydh Viw] d Z+

>Zg\Vb ZciZ) d\ dh z&ig cXdh edYZb hZg[zidh iveid Xdb @2X chdh
idiVi Zciz za&id cXdh Xdb d j iVeYd V b 2X ¢’XV) cd Xvhd) hZcYd
YZcdb &VYdh d\dh b ZxXVigcXdh+ J eZ\Widb) edg Znzb eal) cdh
izb edh VciAdh Zgv idiVdb ZciZz bZxeXd Z 1dZ @@ cZ @4 didh
z&id c/xdh WhiVciZ hd[/hi’XvYdh+
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Jh dvdh bVh Wbeah fjZ
bdcizr Z e WEFjZ* Zob
WXV Zciz X4 4dh  Xdb
X \VKZh fjZ VXZcYAVb db eVYVh+
@hzh Xg§ 1dh edYzb hzg]dZ
bdcivwvdh  jhveyd — Ga@Ph+

KdYzb dh Xtvg Xdbd edgbzy
Znzbea d d\d YV kzZdVv X d
YW\ gvo V w b dhigvvd cV [Ajov
VW/ral

hb eaZh+

cjbV kZgud bj4d

>[YgdS +{ BaYa VS hWZS

| Zzhiz d\d j hvb dh Mfj zZh Zb
fjZ ea\jzh YZ Xdazh Y[ZgZcizh)
jbV eVov XYV d\\Vydg Zgvb
ehZgYdh) cj bV Yhedhvud fjZ
XdgZzhedcYV VA d\d YV kZ3 V+

<h &W|zh Yd Xgq§1d Zgwb
iVhfjz)fjveyd jbV &]Vix]V
hzj Xgd1td [Z{VYd dj jbV
YMdcVg V dabeVyVv eYXVydg/
YZ [ YZ d\d Zgv VXzZhv+
@’YZcizZb Zciz) igiVkv*hZ  YZ
jbV kZdwud hbezh zb fjz
VeZcVh ix] Vb dh d VXZcYb Zcid
Ydh G@? h+l jbVkzZgwud fjz]dZz
edYZ hzg zandgvyV iveid Xdb
a\’XV) Xdbd ji’®vcyd |jb
b XgXdcigld/YdgedYzb dh iZgj b

Va/h Z eV eYXVgd kZeXzYdg Z
ZkZcij Vdb ZciZ jb ea/Xvg eVgv
XdciW\ Zb YZ edcidh+

PbV djigv kZdwud Yz d\d
b exh) hzb Xdb edcZcizh
Vi’kdh) ej WelXvb dh ¢V gzkhiV
@eZgxcXVh Z We XvYzZevh Xdb
ZZidcXV £ QdabzZ 0 Z YZedh
HZ2MJ cXY ArXa YV @“dgY
NWZg+ QvivhZz Yd Xdc] Zxvd
d\d YV igkzhh'V dj d egdWeb Vv
Yd W/ j 2750+

<h kZdh| zh VegzhZciVYVh ixb
Xdc[Aj ow| zh
Y[ZgZcizh)
j i"d@dVeYd
ediZzcX{ b zZiglh
YZhao\cizh Z
djig) X Wkzh Yz
VAKVEXV+J h &' h
eV dh VgAdh =
xdb ezidh  Zhiud

ey
—
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\aYa' VS faShviée[S Sd. +2. (Zf_ A

=VIX\Wb ZciZ) d d\d Xdchhiz

cV ghdagvud Yd h2\j%xiz
egWeb V7 >WV jb Ydh fjvid
eZghdcW Zch YZ cdhhd egdWb V
XdchhiZz cjb edizcX{b zigd Yd
ied Yzh@\vciz fjz edYZ hz
YzhaXVg YZ jbV bVd Zb eVov
djigv Yd cdhhd gd+ <hhb) d
d\'vvdg hzb ez idb VeYd Yd’h YZ
XVYV kZo dj jb hz) edYZ gZVédb\Vg
V igvkzhhvV &k\Vcyd*d eVgV jbV
dj djigvb Vg zb Yd gd+
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NZ jbV MjWwud zb fjzZ d
aw XdbZ V XwWey) dj fjz Vv
XYW XdbZ V. VAVZ w
VAVEVWYY) d X894 1d V YZIZXVg
vXdcVeYd j b dhxa/vdg %) 2
‘& GZb Wb dh ZKYZcizZb ZciZ)
fjz dh awh cud hud
k2\ ZiVgvedh) ‘hid w) cud Xdb Zb
VAVXZ J X5 1d Xdb e&id fjz
jhV X Vkzh Xdbj ch @ZkZdwkzh
VXdcV jb VA 2) Xdc[ddg Z
b dhigV VN 2 (+

| ZhiV kZdud d Xg¢4d YZ
VAih Z wjb dhxasydg xdb jb

HVh) X2gVb ZciZjb Ydh d\ dh
b Vh h'b e&h YZ \ g/cYZ hj XZhhd
fjZ iV&kZo iZc]lV hYd jb Ydh
egb Zglh fjZ bdciz) r cdh
Vedh 3-) [d* d
Pi’doz*d YZedh Zb b”]Vh
V] ah YZ Z&Zid c’™XV eVgv dkZch
Yd Zchd [j cYVb ZciVaZ b wd

Xdb  Zcdgp Z hj Xzhhd) Viw
XdciveYd [Vidh iZgzhhveizh+
|V  kZdwud dg\eVg d

Xdb ezZi’Ydg i€l V YZ eVvhh\gj b V
Vo d&] Vedgj b [didgj dhd hzb
Zcxdhivgr >Vhd ‘hhd  dXdgzhhz
jbV dabeVYV VX hWkV Yvcyd
j bV ehXvyW+HZ3 dgZ” vV kZdwud
igdXveYd V ehXVYV cV d b eVYV
edgj b Wzal X df j Z+

| Vh egb Zvh kZdh| Zh j hvkV
j b ezfjZcd igvch[dd Vydg fj Z
ZcgakV cjb egd d+ OykV [d
Zhb Vavyd YZ kZz3 dh
igveh[dd VYdgzh [dov YZ jhd Z
vhihb  Zov jb bViZgva YZ

cZkd*iZhiZ+
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X dfjZz Y%d[Zchkd& ?Zedh)
evhhzd VvV ji’doVg eZfj Zcdh
igvch[ddo VYdgzh+ KVgv b €] Wh
Viah bWeYWV Zcglag dh
igvch[dd VYdgzh cV FZZiglc YZ
Gth) idgc\veYd*h Z VoA d YZ hzj
eglegZirgd TdZ FdcYv+ |V
NDl 4 *izbdhd Xg§1td Zcd &
d Vg d Xdb e&id+

Jh ["dh Yzkzb hzg Wb b Vh
alc\ dh eVgv Zzktvgej mp Zzh Xdb d
X df j Z+

@hz d\d VevVgzXZ cd iz Zb
bj1vh kZd| zh) edg Znxb ea)
jhveyd jb bdidg % Zgkd (zhiz
HVa Xd§ ji’doveYd igvchhidgzh)
N>MN) Xgq§ tdh “iz\gvydh Z
bj1d b Vh+

XZgV YVWYZ ] Z XZgVb ZciZ cud
ZheZgkV d X dfjz+LjVhzZz Zj Z
Z& [db dh Znej &dh V ZhXxda/++

@nvhizb b j7tdh djiglh Xdb
X4 ‘tdh b j 1tdh hb ezh
j i"®veYd X Wkzh) hzZchdgzh Yd
ied gZY hl 1 zh Z Xdbd
eYXWdgzh Garh) WoozZg Z
dhXa/dgzh+ Nud Xgq§ tdh ) Z
cdhhdh &tdgzh edYzb Xgvg Z
eVg”XeVvgYZ cdkdh YZhV["dh+

KdYzb dh Xtvgd d\d Yd | b
YZ iWy&g) d did YWvh ejAVh
%Zg & & d\d YV %iZa& xcXV
%Zg & & Z bj“dh djiglh) d\d
YZ eVd’e] dh %Zgdc™ &
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>dan A HViZg <b Weh fj VeYd
ib Vdcd b Vh Vigzkvd) kzeYd d
@hj aVYd YV b dcivi Zb [d” al\ d
b dhigvghj Vb dcivA Zb s YAZidgv
YV ZhXda) jbV hzcldy/ r YZ
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im

| fio esmaltado
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2A4VeYd V evakgy ¥d\ d! cd
cdhhd iZ) XZciZeVh YZ egd Zidh

edYZb hZg ZcXdcigvydh+
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| dh d\dh VciZgdgzh edYzb
hzg Zamdg/YWh kZa| Zh b 4d

57 V&

hb e&h j iI’dveYd VeZcVh
XWwzh Zb Xgqg tdh  Xdb
dbevyWh) Garh dj WoozZd)

bVvh d VgwhxXbd YV ZZid c’™XV)
hzb Y} kYV igvo djigl Z[Zid Z
iIVb Wb edYZb hZg ZaAxgvYvh
kZdh| Zzhfj Z[Vozb b Vh Xd’hvh+
<hh'b cjbV edb 27

Xdb edcZcizh Vi’kdh Zb Xgq tdh
YZ Xdc[\j oW| Zh Zab ZciVazh dj
WhXvh+ Q@ZVobdh VAjbWVWh
edhh"WeYVYzh evVgevyd YZ
X tdh fjz ej WXVvbdh cd
eVhhvyd+

Pb Ydh egb Zglh egl Zidh fj Z
ej Wi j Zcj b V gZk’hiV iwxc’XV) V
Hdctdg YZ MrYd Z @Z&k’hud)
%641& [d™ jhivb ZciZz jb d\d+
KiWifjZhjb Xvov dj XdglV fjz
Xdchhi'V cj b VhirkZza Xdb Ydh
igvehhidgzh YZ \ Zgh t cd / N=42
fjZ Vdb ZciVkVb Y] Vh d b eVYVh
Kl’@eh 4./. YZ 3Q m2- b<)
Xdbjch ¢V wedXV) r fjZ cud
Znhinh G@? h+ihd [d"Zb . 634+
Zc]d Viw ]dZ d edlizied
b dcivyd+

<eZgWkVvhzZ d Wliud Z ZZ
ZcigkV Zb [j cXdcVb Zcid Xdb
Vh dbeVYVh e’hXveyd
VaZge VYW ZciZ+Lj VeYd d Wiiud
Zgv hdad) Vh ehXvyvh b

QL Q2 — ACI28, ACISR, 2SB175, etc (pra-
ticamente qualquer transistor PNP

para uso geral)

L1, 12 — lampada piloto de 6 Volts x 50

mA (Philips T121)
Rl R2, R3, R4
R5 220 ¢ x 05 Watt
R6 -~ 470 0 x 05 Wate
R7 47 0 x 05 Watt
Rv — 500 @ (trimpot)

Cl, C2 — 50 4F x 6 Volts (eletrolitico)

22 k2 x 0.5 Wartt

C3 - 2000 4F x 6 Volts (eletrolitico) — 2
cupacitores de 1000 uF em pamalelo
S interruptor de presso (tipo campal-

nha)
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< VoV Zov jbV akizZgV Z
fjZb hVvXWkV egb 29 VXZg\VcYd
VaocdGa@ Yd Xdb ezi'Ydg[Vo'V
V dabeVYV Xdg¥hedcYZciZ
VXZcYZgrQzVfj Z Zhivb dhcjb VvV
wedXV zb fjZ VeYV cud Zmhi'v
d Ga? +@hz d\d evhhdj YZedh
eVoV V kZdwd TiZ\ gvYV+I d &
VXb V izZb dh d VXzhhd Vd VgA d
Yd Wiz fj ZZcheV Vb dciW zb +

Hj4tdh _d\dh “ciZgZzhhVcizh
[dovb [Z%dh j hveYd igvch’hidgzh
Xdbd V=ViViV Lj ZciZ % &Z V
XdggYV Yd dkd+

|V kZdwud igv¥XdcVg dh
Xdb ezivdgzh  Yzkzb Xdg¥Zg
XVgiz\ VeYd j b dkd cj b V Xdg Zg-
?ZkZb eZgdg¥g jbV XzZgV
YhitcXV Z\\Ve]lV fjzb X2\ \g
egb 279+ | V kZdhud ZZid c™XV
izbdhjb Xg§1d fj Z YheVov hZ
jb ezfjZcd excYja Zcxdhivg
cjb VcZahzZchdgzZ Xdb ‘hhd j b
Va/h Z  idXV  eZg VeZXZcYd
Vhib + J  Xdbezivdg YzkzZ
XVgiZ\ Vg d Xgq§ td hzb YzZmv/g d
VA/ Z YheVgvg hZcYd
YZhxahhPXvyd  fjveyd  ‘hhd

dXdg¥grd Xgq§ td Zhir cV NQ)| 4
&%eVoV fj zb fjhzZgb dciVgr
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< Xdc[Aj gwud
edYZ hZgj i’8oVYV
Zb djiglh i%edh
YZ d\dh+J &
eVov d Vghd fjZ

ZcheV hjV |

>[Ygds 2 { ? Sf[’za chb[Va

bdci\zb w d
hZ\j &iz+J dkgl V] cV MZKhiV
@®ZgxcXVh Z =geXVYZvh Xdb
@Tid cXV+

OWOW KWJ 3K oW
8AMA LW

>db V edejagoWwud Ydh
X tdh eiZ\ gvYdh)

edeXeVd Zciz dh YA tvh Xdb d
dh 00G Xdb d 416-) 41-- Z dh
SHIN 1-.4) 1-.1) 1-60 V
bdci\zb YZ d\dh z&id c’Xdh
\\Vc] dj jb cdkd ‘b ej dd+
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OkzZb dh Xg§ tdh YZ YVYdh)
XVov dj XdglV r ji‘deveYd G@? h
Z b j 1dh dj igdh YhedcykzZh+Pb
edgb 2y ZnZb ea edYZ hZg YvYd
Xxib d YwWd ZzZ&idcXd fjZ
i’kzbdh jbV kZdud OOG Z

YZed'h j b V kZghud >HJ N+KVgV
V kZchud OOG izc]d Viw ]dZ d
eglizi®ed fj Z VeV@ZXZ cV NQJ Z
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| zZ& iZzbdh .1 G@?h fjZ
[dp W V Yhedhvud YZ Ydh
Ywdh Yz d\Vg- Ljwvcyd
VeZgVb dh d Wliud YZ
VXdcWb Zcid) d Xy{1id YZ
\Zowud YZ ej dadh VaVizgdh
Zcigv Zb Wud Z fjwveyd d
hdavb dh  Yd’h Xdcjcidh YZ
G@? h eZg Vcz2Xzb VXzhdh Xdb
d c} b Zgd hdgzVvyd+

HVWh) XZgWb Zciz) d gZ* Ydh
Xgq§ tdh “iz\ gv¥dh evgvy d\dh
Yd i%ed b e&h YZ b ZhV [d"Z wd
1-.4+<iw ]d2) bjtvh Xdhvh
edYZb hzZg [Ztvh Xdb ZhhZ
kZdri’aXdb edcZciz+J 1-.4 w
jb Xdcivydg YA1va Xdb .-
hWywh+ @2 [Vo Xdb fjZ cV
Xdci\zb jbV YVh .- hWYVh
hZV Vi’kVYV Xdc[ddo Z d c} b Zgd
YZ ejddh VedXVYdh s hjV
ZcigvYVv+

<hh'b ) V VedXWud b VVh zW&V
fiZcdhkZzb s bZciZwYZjb




iyc] Vbodh d d\d YZ ed Zg9 d
YWd Z&idcXd) eVaetzh YV
aliZzgv Zhedg’kV) gveV ij Yd) Z
[aeZgr KdYZ hZg bdcivyd Viw
]dz Xdb [VX&YVWYZ Z Viw
VYVeiVYd eVov b VVh hwywh+1 V
ND|4 & d VhezXdd [tVa YV
b dciV\ Zb Z Vh XVgZah+

I VNDl2 & WWhd izb dh d
>3 Xgq 1d) dWzkveYd*hz V hj Vv
L. S hb edXYVYZ VezhVg YZ j i’d\Vg

>YgB + *; WidWiavae Ydh X dh %iz\ g/ydh+
hWyVh) Xdc[ddp Z V fj Veivvyz | d cdhhd
YZ ejd&dh) hZzbe@w &bWycyd — MZYdhitjid
fjZ Z& kdav Vd eyd fjveyd v iZbdh
XdciV\ Zb X 2\ VVd [b + YZoZcvh  YZ

hd McPXV fjZ Zz& Xdcivd  didh

fjz ZmZYZ jb blaea Yz .-+ |jiddVeYd zhiz
<Xdc\VcYdOcd.0)2cd/2)5cd X d
25 Z Vhhb edg YAciZz Z Xdbd  ’EiZ\ gvYd)
czhiZz Xvhd) edYZ hZgegl\ gvb VYd VAjch bj/td sotena esrornva 2oouer Baea Tupo

eVov XdciVgj b c}bZgi b Zedgyz — TiZgzhhveizh  pit4o) 5] pee 1o
ej dadh) edg Znzbea 3) Xdbd  edYZcYd hZg efo] [o__efo] [eexa o
cZhhZ Xvhd+Pb V VeadXWud 2wV VYVeiVvdh STl E Skl
hzgv YZ jbV XzcigaYZ didh  eVO/  djigih L pjefol fe s3] frae {2
fiz [Zo bj4d hjXzhhd cd  i%dh YZ [Tl fo] [—slo] [ms _fo
eVhhWYd fj VeYd ViwkzZeYzbdhd - Xde[Vj ow| zh P2 B—te] s

"t eza/ Zb egzhV fj Z ef WXWKV V  iVh Xdb d7
ZkhiV+

@ jb djxld bj4d
eiZgzhhVeiz+Pb V Xvnv Xdb . -
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G@h Z jb Wiud YZ hdgzd+ 1. g.-,-. T
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G@h Xdgvb Z b evgevd Viw 0% . 5@ == L
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MANUAL DE
MECATRONICA

Reunimos neste livro uma enorme quantidade de
informacoes, formulas e tabelas para ajudar aqueles
que elaboram projetos, Fazem instalacoes ou reparos
em maquinas, circuitos, automatismos e muito mais.

O autor apresenta de forma didatica as ciéncias por tras
de cada uma das areas que envolvem a Mecatronica.

Uma obra onde o autor
nos leva passo a passo
do conceito

a montagem de
protétipos simples
utilizados no ensino

da Mecatronica.

IMPRESSO
OU E-BOOK

+INFORMACOES
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MveV QgYd %MO/06& HZEN
AdeZgvb V %<MJ 2. / § NdgZVYdg
YZ NWYV %MO -16& Z bjtdh
djiglh+J & VXbV w eVgv d
VgA d fj ZZcheV b dcivigr

@ Xdbe&iVcYd ZzhiV hwg¥)
iZbdhjbV WM&V @dcXVijzZ
hZ XdckZgzj cj b F%* YZ hj XZhhd+

Ga@?h Zgvo bdcivydh cjbV
ed/XW YZ Xg{itd ‘begzhhd
&ZYdcYV) Xdc[ddoZ bdhigv V
Njov .3 DWZb Z w a\d)
VXdcVYdh hzfj ZcXVd ZciZ edg
Xgq 1d €iZ\ gvyd 1-. 4+

LjVveyd d Xgg1d YZ Yhevg
Zgv VXdcvyd) dh G@»h XdgVb
Viwfj ZeVgwkVj b YZ&Zh VXZhd+<
eVovYV Zgv ZciV Xdb d dXdg¥Z cvh
gd&iVh b 2¢ c’Xvh) d ] Z idgcVkV
d Xgq 1d b VVh gzVahiV+

@ hzZ [dhhZ cZXzhhrgd [VoZg
jb hdgzd YZ . V66 dj bzhbd
digd c}bzgd WV |jbV
edhhWeYVYZ+ Kvgv jb hdgzd
Viw 3-) edg ZnZb ea) WhiVkV
b dcivgj b Vg&iV Viw. - Z djigv
Viw 3+ bdh jb VgAd bj“d
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%eiZgZhhveiz
cd Mz fjz
ZcheV
xdb d
igyW/a Vg
xdb d 1-.4
Zb YkZchdh
iedh Yz
XdciWA Zb +
J & wr
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@ hz @Va Zciz d &1dgfj Zg%y

vab) ¥dbxVeyd d

1-.4 7

[VozeYd bj4dh d\dh Z djigh
X4 idh Xdb Zhiz Xdb edcZciz)
iZzbdh jb akgl Xdbe&id fjZ

edYZ hzZg VYfjyvYd
Vigvkwh Yd & +94Q)] 2
& &

Kvov dh fjz
Ydb £Vb V Z&id c’XV
YA tVa ZmhiZzb b j tdh
djigdh Xy 1tdh fjZ
edYzZb hzg zandgvYdh
xdb X tdh
eiZ\ gvYdh+
@wralgvcYd cdhhd htZ
kdXx edYZ ZcXdcigvg
YZoZcVh YZ&h Z cV
cdhhV hzvud YZ &glh
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iwxcXdh dglh fjZz ZcheVvo V
hj Vb dci\ Zb +

@b dh) Zb ZhezZXVa jbV
ZYvud YZ cdhhV hwgZ YZ d&glh
=Vexd YZ >79§ 1dh) j bV ZYAud
hdb Zciz Xdb d\dh Z cV hzvud
=VcXd YZ >4 tdh XZciZcVvh YZ
eqgl Zidh YZ d\dh iVcid hb e&h)
Xdb  igvehhidgzh 2 djiglh
Xdb edcZcizh YhXZidh Vawb YZ
Xgq§ tdh eiZ\ gvYdh+

OWOW [~ Vel LW m1B8&[ M
< GANKVWAZANT L\

Kj WeXvb dh iVb Wb b j 4dh
djighh d\dh jidovcYd <NDh
% ¥ ‘tdh @iZ2\ gvYdh eVov
<edXW| Zh @eZX¥Xvhd Xdbd
iVo Wib b XgdXdcigda/Ydgzh+

Pb egbzyg YzhifjZ fjZ
YVb dh Vd d\d YZhZckd&’Yd edg
cdhhd XdaWdgvydg Z VWoAd
<fj’&cd GZVafjZ YjowiZ bj1d
iZzbed ZzZhXgzkzj Vghdh eVgv

>[Ygd&5+3 ' G ? W [ge VS =efdNS

%cdh 6- &V Zhigzd/ | WKV alcvvyd
jb d\d X W Vvyd BZc} h+ @V
JjbV XvhiE]V ¢ZydcYV Xdb 1
Wi| zh fj Z Vd Y\g V eVg’YV Za&/
idXVkVjb idb ZZb h2\j"YV|b
hZ\j cYd idb +QdXx YzZkZgV Zciud
VeZg\Vg Vh i2Xah Yd edgb 2dd Z
hZ\jcYd idb + @V dh ¢zezi’V Z
VXZhXzcivkV b Vh jb + QdXx
YZKZgV Zciud VXgzhxZcivg d
iZzg&Zy Z d d\d eglhhz\ j 'V Viw
kdXx Zgvg V hzf j xeXV fjveyd
Zciud Z&/ YWKV d heVaYZ Va/db Z
YozcYd f | Z kdXx eZgrzZj +

BWc] WKV fjZb Xdchz\j’hhz
ZeZi'y V bVdg hzfjxcXV YZ
idch+ | d BE\d Yd <fj%d) d
>wZWg h Zgv j hvyd d <gyj &d
Pcd+l VNQ| 4 ' %d eglizied+

J Xy 1d Zgv bjid hbeah)
Xdc[dd Z edYZb dh kZgcV NQJ 4
&t ] hzZ\gzyd zZgv V
egl\ gvb Wud fj Z Zhir cd Vg d)
hZ kdXx f | ‘nZgb dciVgr
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J egl\ gvb V eVV <g¥j £d Zhir
cd VgN d fj Z edYZ hZzg VXzhhvyd
eZal & Vd a/yYd+

EQMAMOI UM
| ZhhV wedXxVv ZhiVkVb
VeVgzxXzcYd dh  k’Yzd\ Vb Zh+

@Vvb dh Vcdh 5-+ g Xa/g) fj Z
zhiveYd czhhZz bzd) cud
edYwb dh YZwWg YZ igvwW/4d Vg
cdh cdhhdh) zb kZd| zh b Vh
ZaMdgvyWh  fjZ edYWo hZg
VXded/YVh V| b iZ&khdgr

< dedgj c’YWYZ VeVgZXZ
fjveyd <j\jhid >dhiV) [j cYVYdg
YV NjezZg”t cdh egdX odj evov
Vi Yr*a V YZhZckd&Zgjb d\d
fjZ Z& 1 WV k’hid cdh @niVYdh
PcYdh zZ fjZ [VoV hj Xzhhd Z
VeVgzZcizb Zciz oV bjd
hb exh7d (Z&iZc’h+

PbV ¥M&]Vi hZz bdkV cV
iZ& YZ jb iZ&k'hdg gZW/iZcYd
ib Mfjzizh  fjz  Zob
Xdcigla/YVvh edg ediZcX{ b Zigih)
eVov Xb 'V Z eVgv Wrd+NZ cud
eiZg&Zeivhhzb V. Wi&]V Za/
hz\ | vV hj vV ivZizgV
YZhVeV@zXzcYd YW iz&/ Z d
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d\'vydg eZg"V jb edcid+ PbV
cdkV W&V VevgzxV z d d\d
Xdciej KW+6@| 4 ' +
<cVahvcYd d Xgq td)
YZhXxdWgb dh fj Zj hWkVj b <ND
%edXMidc NeZXX [BiZ\gviZ
>4 1&dj Xg§ 1d izZ\ gvyd YZ
Ved®d\Wud  ZheZX'XV <T0*52- -

fjz zgy [W¢XWd ez& BD
BZcZgva  Rhig b Zcih&  YZ
NE\ Vej gv+
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<j\j hid cud Yzhvc’b dj) edh
[d*V Ne\Vej oV Z ‘b eddgd] dh
X tdh eVv YZhZckd&Zdo dh dh
egb Zglh eglizi'edh Z [j cXdj +
| VXV d OQ Ed\d @igic kZcYd
eZd/ NW¥Zg HVg Zi'e\ +J <gAd
eVgv b dciv\ Zb [d*ej WEXVYd cV
MzkhiV NWMg @Zid c’™XV 41 YZ

fiZ cV kZgrvyZ cud WViHpkV
cVYV) ed’h Zgv k7gj Var1 V NQJ 4
') bz edizied Yd Hdid>glhh)
avgYVYZ YZ Xda&ZXdcVydg edh
iVivvhZ Yd c}b zgd . fj ZhVv} YV
[r VeRv+

QV cdh & h dh V\gAdh fjZ
ZcheVb V bdcivVgr J h Xgq tdh

WOWS T\ * Zffbed)i i i (W fa” UTdBYS(Ua_ (T
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b XgXdcigld’Yd  YzZhZckd&’Yd
edg cdhhd Xdanmdgvydg KzYdl
=Zgd&Zi™ QZV d Vghd cd &
VXb V+

@iZ eql Zid eZdh 1Z Xdcigla/g
jbV hzfjxcXV YZ G@h
Zck\eYd b ZchW Zch hzZXgzivh)
Xdc[dd Z d [ Z) edYZcYd hZg
jhvyd cjbV ZhewxXz Yz d\d
%Q 4 ' *&

<igvkwh YzZhhz d\d j i’d8oVeYd
jb @\NKO/ d Xg§ td edYZ hzZg
Zbed\VYd YZ [ddp V & YXV Zb
YZhV["dh Z dj igvh Xd’hvh fj Z V
b W\ eWud Yd &tdg XZgVb ZciZ
hZ ZcXVgZ\ Vg YZ ZcXdcigvgr

@ w Xa/gl) Znealgv/cYd cdhhd
hMzZ kdxx edYZg ZcXdcigvg
XZciZzcvh YZ Xgd4tdh fjZ
edYZgud hzg ji’ddvydh Zb
d\dh+ MzXdb ZcYWb dh)  Zb
ZheZXVg Zrealgyg V hzvud
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"W 2R Y[S)+00* 3 bealWa' * Vv

SHSTWA' efcS YWATZ[ Ye' Lk fbvSVar hiS [ fidl W _ [U- 00(ZF_ 7

=Vcxd YZ > /9§ tdh Z
H7e%egl Zidh eVgv Xg4 tdh b VVh
hbexh Z VWh hzv|zh YZ
b dci\ Zch) VgA dh)
b XgdXdcigld’Ydgzh  Z  dj igvh
eV edd Zidh b VVh ZaAndgvydh Z
j i7dovVeYd @2X dhdh b 2% cXdh+

>[Ygds, / { HSAMWMMUA_ ag” [USgpa VS er QWKfdS YWLZ[ Ye
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Il

kVb dh

Xdb A d

?2NWW 4

Pb V eglidWd\Vgy) dj ea/xV YZ
Zchvd) w jbV [Zgpw ZciV
ZhhZcXVacd YzZhZckd&’b Zcid Z
iZhiZ YZ X9q tdh ZZid c’Xdh+@&/
eZp1Z bdcivg Z bdYPXWY
X9 tdh YZ bVczZ®yW geYV Z

hzb V.  cZ2XZhh'YWYzZz  YZ
hdar\A Zb ) idge Ve Yd*V YZVaeVgv
eglidi®eW\ Zb ) Xdc[dd Z
edYZbdh kZg cV N4 &t <
eglidWdVgyY edhhj ~j b V Zhig ij v
eVYglcovyVv  Xdb edhivV  edg

G>4 MML P

(?: 45?78B752<5* @QKGFC

| ZhiV Vj &) VedZcYZgzb dh dh XdcXzZtdh
whxdh YV Z&igXYVWzZ Z “¢bdh bdciVg
VAjch eglZidh hbezh ji’dveYd d F4
@] X\¥XdcVa O db vh @rhdc+ <awb  Yhhd)
Znealgvg  Ydh
ZZid cXdh [j cYVb ZciVh cV ZZid cXV) d
G@» Z d gzhhidgtt kVvb dh Xdb ZzvVg  Qxb

Xdb edcZcizh

&]Vh YZ Vb ZciVwud) fj Z hud
Vh [Vinvh ]dgbdcivh cdh asvdh
hjezgd@zh Z  %[zgdgh YV
eglidVgy Xdc[dgp Z V NI 2 /)
%ZgVd ZCiZ b VgVYVh Xdb heVvh
YZ Y! Z ¥&hud j hWWh eVl

Linha negativa (- ou GND)

is — ~ "
Linha positiva (+ ou VCC) = -

=

3
/



YhigW g V Vdb ZciWwud ZangXVv
WRXXZBI ?&

@hhvh a] Vh Zhiud
XdcZXVywh  iZgVo Zciz  Zb
idYV V  ZmZchud ] ddgodciva
NDl4 O+ < rgVv Xcigva YV
eglidWdvgy edhhj ~ &] Wh
kZg™XVh  YKNYYVh Zb  Ydh
WaiXdh+ >VYV WiXd iZzb XeXd
[ gdh  Xdcz2X¥Vvydh Zcigz h°
eiZx Vb ZciZ+

Jh Yd’h WaXdh XzZcigvh hud
hZzevVgvydh edg jb  ZheWd
X Vb VYd XVcVaxXZcigvg | i’&VYd
eVov thZgg Xgq 1tdh “€iZ\ gvYdh
% &

<I[ KWW NVK@Wl |
KWM dW@\MavI 0

| dh WaiXdh XZcigvh) XVYV
XdacVv YZ Xexd [jglh zhir
ZZigX\Vb ZciZz XdcZXVYV) b Vh
cud Jr & Wud ZcigZ XdacVh
Y[Z@ZciZh+

| V &]V YZ Vdb ZciWwud) fj Z
w idYV V &]V ]ddgodcivy zZa/
ZhiV  XdcZAVYV “&iZgVb ZciZ
9%2b \WWov Zb VajbVWh
egidWdvgrér b Vdgzh)  edhhv

]VkZg jbV Ykhud cd b Z4& }

ND| 2 O+

3WW] [1ZI X2ANWW 2.0

KdYzZb dh XdcZXiVg dh
iZgp £Vh YW [dciz YZ
Véb ZciWwud %VX YZ e’d Vh&sh
[VRVh YZ Véb ZciWwud %Zdo Z3 V
Z edZiV,\Voj & &d\d Zb hz\j YW

>[Ygds -
vy dh Xdb edcZcizh 9%db d

@hvhidgzh)  XveVXidgzh) G@? h)
igchhidgzn& Z  XdczXz*dh
Vigkkwh YVh Xda cVh kZg™Xvh YZ
Xexd e’cdh+

Phz [dh %beZh& eVvy/
RiZGA Vg Y[ZEZciZh r@vh YW
eglidVevgr+

>db d Xg§ 1d b dcivvd) &j Z
V[dciZ YZ Vdb ZciWwud dj d eVX
YZ edVh WD 4 %& Yd F#
@) X\vXdVa O db Vh @rhdc Z
izhiz d [ cXdcVb Zcid+
<aZgw| zh edYzZb hzZg [Z1tVh

ave’YVb ZciZ) VeZcVh ¢Zb dkZcYd
dj YzZhalXvcYd dh Xdb edcZcizh+
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SCAN ME!

QVCI Zch YV edidwd\Vgy7

~ Nzb cZ2XZhh"YVYZ YZ hd&¥V8

~ DXZVaeVVv V] hizh Z iZhizh
eX\'h8

~ Mz i"&r kZzaKZd 1Z b dcivgZ
YZhb dciVgXgq tdh kr gvh kZozh8

~  AZMKZZA cXdcvVXdb jbV
Vb ed/\ Vb VYZ Xdb edcZcizh Z
[VX&V ZneZgb ZciVwud+

Bl I[| WO ekM/

~ lud w eYXWYV eVgvV Xgq ‘tdh
YZ VaV [¢Zf j xeXV dj VaVv edixcxXV
YZKYd s ZhvhixeXV Z XVeVXit cXV
e\Vgvh'tVh+

~ >dcZm Zh edYzZb hzZ hdavg hz
cud [dgZzb WZb [ZtVh df hZz V

egdidWdVgY Zhi’kZgYZh\ VhiVYV+
~  ANXV @igXYVYZ cV eq iI'XV+

3 WKMOW LM 6H @ M
5TMZBQI LM




OW[dW5T\Z&x D W E!

< iZchud ZaigXV) iVb Wb
Xdc] zZXyVv Xdbd YfZgZcvww YZ
ediZcXVaZanigXd) wj bV b ZYYV
YV ZcZg 'V ediZcXVaZaigXV edg
jcYWZ YZ X\JQV Zcigz Ydh
edcidh YZj b XVb ed ZanigXd+@p
IZg dh egi™dh) dZegzhZciv V

[dwv  fjZ ‘bejddcV dh
Zaigich vd ac\d YZ |jb
XdcYjidge NjV  jcYVWZ cd
Nhizb V BiZgVXdcVa w d kda
Q&

ARX\Vb ZciZ) V iZchud edYZ
hZg ZciZcYYV Xdb d d gzhj avyd
YV hZzeVogwud YZ XVgVh Zb | b
XVb ed ZanigXd+ @hV hzZeVgwud
w eglb dkYV edg [dcizh YZ
ZcZg 'V Xdb d \ ZgvYdgzh)
W/iZgVh Z [dcizh YZ Vb ZciVwud+
PbV\vcval\’VXdbjb wVYZjb
ZhZkVizgd YZ r\jVv7 fj\eid
bVdgV Vaj ov YV XdacV Y§\|jV
%gzhhudd b Vdgd ediZcXVaeVgvy
b dk’b ZcivVgd [¢gnd & YV b Zhb V
[dgo V) fj\wcid bVdg V iZchud)
bvdg V XVeVXYVYZ YZ
‘b e] @dcVvgdh Zaniglch+

AM Q\gVKQ 5T\Z& A!

< ghhixeXV Zaigkv w V
egledZYVYZ YZ jb b ViZgVa dj
Xdb edcZciz fjZz hzZ de|Z s
eVhhW Zb YV Xdg¥ciZ ZangXv+
Mzhjav YV  “%iZgwud  Ydh
Zaigich Xxdb dh ridbdh Yd
Xdcyj idg \ ZgveYd YhheWud YZ

ZcZg V) j hj Vd Zciz hdW [ddo V
YZ Xvalg %[Z'd Hj &Z& NjV
jcYWYZwd d]l b % &

< gZhhixcXV YZ j b Z&b Zcid
YZezZcYZ YZ fjVigd [Vidgzh
egeXeVh7

~ HViZgva XdcYj idgzh Xdb d
XAV Z Va b ycd d[Zgoxzb Whv
azhhixcXV) Zcfj veid ‘hdalcizh
xdbd Wigv{V VedgZhZcivb
gZh'hixcXV b j td Vav+

~ >dbegb Zcid Yd XdcYj idg
%& b Vdg Xdb egb Zcid) b Vg
aZh'hixcXV+

~ " gV YV hzvud igvchkZchva
%&f|\Vcid b VdgV rgZV) b Zcdg
V gZh'hixc XV+

~ beZMjgv WX cV
bvdgVv Ydh XdcYjidgzh) d
V] b Zcid YV izb eZgVvij oV Z&kV V
aZh'hixcXV+

SCAN ME!






























































































































































































