3060003300 bd®OLLOL 3363003 IdOL

JGM36ITCN BIGOGO

L L : ” >JF1A » b V4 r 7

< . A _ . 1 ” A °J'I”L1'I_|">~° _ :- ” ) |
I_L<VL=L~'|'|A_"L~A<’ N




No arwNE

°
— <
E

L
— <

oo Uk~ W

25
48



A I S B B
L. L S A AR IR | R | I S U S B
17 I I AT I | R i R T AL U | TL,d 4T
I AT T T e T e T 0 T N T R A
L, L A " ” VR R TR I O [ A N T I
S I TN BT I IR W P o1 e d 3o L toa2 "

U C R B U T IR A T T - K .
N T T R 1 TS I O N IV SR T & b RS- Vo b I B B
e 2 R - P I I U A SO A I T TR SO
It "1, 172 47 [ U N T I - A 1.1 171" 57
9L 1 - U SO 10 N I RO O T
ORI R e ¢ I I R A IR 12101 "1 04D 8 IR
13. I T B "o L S 20 T e R I | SRR B I B
TR T AR B U K TS FeoL .., 1

17 P L T A I R i
e U SN 1 AR, ISR IS B R S I I ;o

1, L, L LT ? R B 1 oud-"v " 0 L,
L i SRR B 1154717 SR RS R
N O L IR T R A A
11 PR B b L I M od _d~ad41_,2 17 ¢ P
1~ 1 1de’ 401 T12 4 AHd”, 77 T I I
(AT B N R I A R B I BT

17 (S A ISR U I B N S A AN A e B | Lo
LT R LT LA A e T e T LT
F S 10 S S s T Y AP SN A IR N I SR B S
A L SR A I R ATE T LI DU T R

TR R I T B T S TR

17 (S IR TR IR B G I R i
L U NS TR S 2 IR NN | R S BT SRS B 7 oA
R R



”

T
” . —-I”.I~> l_ ”

(S T B R
- .11 = ” 1 }_-” ”nn
. " oL i~

o

T BN
” a
NI L
nn n”
AL
bt






| T A A A I BT SR I s [ T
TR R R T T T T VRN BN 0% I B
oL [ 2 N T T O T N T o\._n"g‘wL" t190% - o, 7

5 . 1 0, 1017 oo A A o0 oA A0y T

PR TOT S ST (PR UL S T IS B o 5 D S

R T 1% I T PN TR PP IR SERCP A N IR SR (W PO (s FAT I TP T
L i . ” .. .1 e i” ” R r ’,, 1l_ I_” : i ) i { . :7.)’A 11‘_ ~11F - = ” L - = i ) L( ] Lo i’\ . J ” N : L . ” B

N

T S e I DRI T I FIUMDA DUINTRS IR (0 1 I -3 & -2 I T

o ~ v< o

JETSETE S A L T R B "Ly " d (systemon-chip)-_ L

a > o Ao ve ~

Software

aligone bol@gde Bgodragbe ogel birmemag

dagraco gomboly 0B@IaGomdmemo gGm Rodby: bobEnds-Rodby
software System-on-Chip (SoC)”

Hardware-

38m300080e
Software-g

“ Hardware

1o}
36mpgbmho (396om®03)

DSP P

ST I P I I T T Lt u AT AT T L

a ~ o > ~ A ~ < < (Y o ~ o

T T B e VT S S T A [P T T BZ [ SR T
1411 41" RISC (reduced instruction set computer v« . "~ ocH~ 117 d{4 1,047 _
B R I A It

_ 7 ~2.Hardware Software” _ - " - N



"'|,’FA" ~"~ L<L
1.1 7 .
S REATIN N 1
Jamggbmio
;;hlu);
Bafathgdammo
| | | |
dotooo- 1o 1o 1o
3gblioge. | LmEgeimpngdo | | gobgdopmgdo | | ybgdnmado
e ()
- DI I
T
I A e AR A B R R B

K CL L 17

gmdimbaEEgda:

.

.

3mmzgbman (CPU)
dofomamo
dgklingmgda

aamg dgblogmgds
Agdageern dmFy-
dgdo

(gemagoagpe,
E:C‘jbr%
aedmdagagro Imfy-
3980 (3mbogmea)
dafatigdan gdo

gmiimbgBEgda:

= dgblingegde

@b bgo8aboli gmdden§adol dofomago

® ddezglodio (Bafogel Bxfommn e
deabag3q8me dagoogo)

= Aglizbigen gen o 28mlsligen geoo

amd3onhHgoo

SPARC Jobbo
dimgzghmdo ghlogrighs

dmbagy
Sogzoga.

(39BFBegrHo
Jmzgliodol
BxFogno
(CPWU)

M 3:mmg0l Bx@amgdgmo

dgblogeagds

RAM/ROM

@ doledoriomol doFofgdgero
O 8mbagyglme da@atigdgaro

10-3mPymdommdgdo

I -

A NP S R T B I B

< o < Ao



L 11

oL [ Y R s B Tor L _
[ A A A S S A AV A A A B [V

T _ 17,7 0" " - 0 d”_ 11 r T
R 20 B S O U TATMT TS T oA A e T

R GNY ITRRRTEE BT E N il R

o e " T N T [T [ I N T BT R SP i

o ~

—
—

A T i T S N 22 P Lo

R R R STV AT R T SO IR PO [ B

114 c_dd1 A 0 AAT e T

S

S T T R I VTR T IR I I U N T (I
R L I

R R T TR
i

L U S | AL B B I
RO s O i U s I T B A A
A ST VRO I A B L T T SR

«

B AT T B T 2 SR T (N Y T T B

I S S L

T N T

A BV B

ST L AU S 1 RN TN [ T RS I S TP
T T A e T T T ! A T

SR IR I B

1 TeA%71 7

R T MR B G I

S R RO T I, I
A I T I A T T
R I I I T |

T B B

D T T A (N I S T TR B
T T I O T T O T . IO L PO A s A A | B I (O B R R I
s T P BN I T B N N HU Y ST RO S Y G B
T AR D A o4
”~ . 1 ” . F, ”» L . L i °+1
K Lt i T D I K oL Fer 17 .
L S 1.7 J T TR SR T R B o L
” - "~ L,,=L " ." 1 "N

o411,


http://ka.wikipedia.org/w/index.php?title=%E1%83%A4%E1%83%98%E1%83%96%E1%83%98%E1%83%99%E1%83%A3%E1%83%A0%E1%83%98_%E1%83%A1%E1%83%AE%E1%83%94%E1%83%A3%E1%83%9A%E1%83%98&action=edit&redlink=1
http://ka.wikipedia.org/wiki/%E1%83%94%E1%83%9A%E1%83%94%E1%83%A5%E1%83%A2%E1%83%A0%E1%83%9D%E1%83%9C%E1%83%98
http://ka.wikipedia.org/wiki/%E1%83%98%E1%83%9D%E1%83%9C%E1%83%98
http://ka.wikipedia.org/w/index.php?title=%E1%83%9B%E1%83%9D%E1%83%9A%E1%83%94%E1%83%99%E1%83%A3%E1%83%9A%E1%83%A0%E1%83%90&action=edit&redlink=1
http://ka.wikipedia.org/wiki/%E1%83%90%E1%83%A2%E1%83%9D%E1%83%9B%E1%83%98
http://ka.wikipedia.org/wiki/%E1%83%99%E1%83%90%E1%83%9C%E1%83%98
http://ka.wikipedia.org/wiki/%E1%83%A5%E1%83%A1%E1%83%9D%E1%83%95%E1%83%98%E1%83%9A%E1%83%98
http://ka.wikipedia.org/wiki/%E1%83%9A%E1%83%98%E1%83%97%E1%83%9D%E1%83%9C%E1%83%98

1L)|_".||_:"v"A" ”-IJ".I‘vmnu-L”,,,A:’

~ )
LI L] - n . m » , -
” 4

L, L p i

~

R I I 1,1, 1147 oL R BT R I

A T U S I I R
1. LA” v°>J|_> ‘I:o,,” <1'|-IA”=L"‘I,"

~ "< v o~ PN

R B ? LT e oL, T R R I I

L e T 11 T N (R A BT B
T S N SR ST N TP
S T T B LRUNE i & [ D SN R TSR TR B
R B L, L, -~ L, L4777 N T B & I B I 1
SRRV B AR AT S VR AT R U 0 B NP S B B

R 1. I N Lo ro o AL T
T I B 1~ 1,0, 15041 106 ., _. 1,77 041
L., 1~ 1, .41 1020 , ., _ v o7 A.11

cooL T 20 e e 23T AT T, T ] i H
R I VY B H s I IR IRV 1. 7.
oL L S T 2 T R I U AR U T S O (N T N T
1+, _+," 11 " ¢, oA, T AT 0T o s



_ 4 4 1
a A >

PR T T

L [

o L
l- ~

~

~

IR
S LIS I B

L .

]

1

{7 L~ Lk 1 L1

L >
MR NTER N

TorAata, 211 4,

o

G Ik IUU B BT I

T " 11 SRR T B R
AU B LA AT,
1T Lo P R - B B )
S T AR T B

o - L L . : - 1 " ) "

” 1 _I i : ” r -
. ” :\ 11 ’\v ”L
A IR IR I

10

oA ]
LA
SR

A, -

- -
L
” hl -
L ~
” . n” 5 -I i
” 1 i ”
” o ~ = L
1. r L



[ R N B

T oo d 4,17 I IR Tad o dd ) T

I B 1 T L P11, 1 A
clod” 11 A R TRNTRE S S T AT A I

[ I AT

B F %

A3 AT B N R N

[

=

R R R I S I S R TR B | O PR 7 S I .
LoooL oL, 11047 A L1 Al A :

~ < ~ ~ — ~ ~ A ~

Vs 6e3 scumTH
a - .
60 6
. 4/
Q

20 ..1/

| | | |

0 400 800 1200 1600 U,

SR R ;IR L S lodod



) 1A

1 Urr
100-750 Dw. ¢ YT
o2

2 Uner
500 O Yo

200
2000-3000*

.= 150
p-- . 1500*

200
1000*

200

150

4000

1+ R T T

12

onnnkKis _mapit-" 17

2000

2000

10 000

10 000

24 4000

- MCHO

- MCHO

14+ 1.



L, L _+@»_ 1777 4”0 T _ 17
L.t 1171, 1,7 M AP 171 0 1 T B
i, 4100, 1A 117 v 107, - 17 71,- 1
T.1 .00 o _ 1 1 _A1.77 0 LT 1
S R T BN RS B " h Lk T I B
11 A T 1111, v 1 P 1140, 1L
111,71, " 11,7 .7
' I
T 111, 71, " A I o, 7 1111517
[ I B I R A B c 141 I I ToT "
L.t R I 11 117 11 T
1 L rL T T B T o, 41 1. "da4M_ "
T T e Y T R L
I T L
T 1 _cer, _ A7t 17T oAt 1o, 41y 17
117 7 T, R i 1,7 11
S R i R R U A A T I
A B o [T s R T T e, 7 LT ” 1
T - AT T A A S ST 17,
1117 | T T B Lo L. 7 T T, L
117 10 a4 A R (A ISR S T 1141
i 7 o410 4 i ) " r, 1.7 T, 1
1 "1 S A I L.t " _ , i
R B Rt 1 A S T Y | ” ”
177 7171, oL L1 1 11 LR L " " -]
Tie1.1 7-
T I I T B 47 1, 1. A "L
PP T B T T [ s I IR T I
L1 T e T N O TR
T o 0 e 0T oA e AT 1 T
i1 L, Lo FL N T (O N 1.0, .7
i N T S 11 e L. L ? 11
T N K A Y N A B Y SO AN . ? Foood
11, oL - 11, .77 : i, .7, 1 K
1 1r -7 o, 1 T 11 i L, .
1 1 .

13



7

o A

” .I—
>

°
1.,
r
”
v
”

14

]

ror -
oL


http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/brasletyi/antistaticheskie_brasletyi_tkanevyie_odnoprovodnyie
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/brasletyi/metall

[ [ I I
~ [ I IR O
S ’
1.191 SERURE I O N I EU BN SRR T .
TR IR 1,1 ,.," ESD
ESD - Eled r o Static Di scharge (v, L
i1, Tl ESD- 1,141 "~ 7] 1ESDES
I N B e, L, TR
T oo, i, T B I
Lot R AT N A T B
Lo, L, T T B B B 1,1 .1,
. 111,717 "1 1140, 2
T T T A B
ESD-11 v+ 1 1.7 _ " 17" 1A L B
I R T AU A 2 A A R
R RO I R B LAt LT N IR A
171, clod 10 11 1. 71 oo, " T . L
) Fo 107 ] o 1 o1 " 11 o7
S T T 11 1+ 1

15


http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/brasletyi/magnit
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/brasletyi/dvuhprovodnyie
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/brasletyi/kolodki

16


http://lamsystems-lto.ru/katalog/antistatika/spetsodejda/kurtki
http://lamsystems-lto.ru/katalog/antistatika/spetsodejda/halatyi
http://lamsystems-lto.ru/katalog/antistatika/spetsodejda/golovnyie_uboryi
http://lamsystems-lto.ru/katalog/antistatika/spetsodejda/bryuki
http://lamsystems-lto.ru/katalog/antistatika/spetsodejda/kislotozaschitnaya_odejda

T .10
I_L T

T - 1,17
ST

T v, o
.I> "~

. 4"
L l_ 1 _ ” . ”
L
" 1, 1
N T TR
1 : ” r L, ” J

17

P


http://lamsystems-lto.ru/katalog/antistatika/obuv/tufli_sabo_Clog
http://lamsystems-lto.ru/katalog/antistatika/obuv/tufli_sabo_File
http://lamsystems-lto.ru/katalog/antistatika/obuv/sandalii_Micro
http://lamsystems-lto.ru/katalog/antistatika/perchatki/esd
http://lamsystems-lto.ru/katalog/antistatika/perchatki/lateksnyie
http://lamsystems-lto.ru/katalog/antistatika/perchatki/nitrilovyie

. A0 111 TA21. 114 CTA22. o1

T dA23 0T LT 01241 10 . .1.28

18


http://lamsystems-lto.ru/katalog/all/protirka
http://lamsystems-lto.ru/katalog/all/uborka
http://lamsystems-lto.ru.host1367444.serv23.hostland.pro/katalog/chistyie_pomescheniya/rashodnyie_materialy/lipkie_kovriki/
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/lotki
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/podstavki
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/pakety
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/keysy
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/trei_dlya_hraneniya
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/upakovka

19


http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/garnitura-zazemleniya
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/ionizatoryi
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/testerstend
http://lamsystems-lto.ru/katalog/antistatika/esd_osnaschenie/uzel_zazemleniya_uz_016
http://lamsystems-lto.ru/katalog/antistatika/oborudovanie/vkg_a_750
http://lamsystems-lto.ru/katalog/antistatika/oborudovanie/temperatura

20

1,.13.3.4 .~ 1:

r”

>


http://lamsystems-lto.ru/katalog/antistatika/oborudovanie/ets216
http://lamsystems-lto.ru/katalog/antistatika/oborudovanie/kalibrator
http://lamsystems-lto.ru/katalog/antistatika/oborudovanie/hakko_fg_450

21

T A136y 1

O R E I P N N

[N

1.



17 1. v v 1 7 o1 "

L N R T I J s S T 11
ST 4.1 T L. 60 ¢40 47 0 TU_deade” 1
T e T T O B T U I
T < A 1 DT NS N I (S s TR S IS
L [ B T B 17, 1.7 7 e
B, . T R T, RS B 1
S T 4L U114
IREEE I N R B S I I A I TR
Pl 11 11 11171 77 07 S R B T B
T T B R N N E T s I | ”
AR T T L I U L IO S ST
1 B BT 117 L c11, 1.7 1 i _ 17 Lo , 1
1.0 11 [ T U S T I B Bt 1 1.7
1 U0 1,7 , T (S I 117 ? o7
TNt T 1 Lo, T
N T TS T U R R I U R

I N N T I 1

. I T B P s A Y O N T s H O |
R S N B A I e A T
T P 1147

SR T U B B "L Lo
T T L L N UL T U T T T I ” 1
" N T T o1 {1 T T L
T, _LL oL I N R B B LU
101 " F e e N L A , 14 ,

P B 1, 7 ¢ ” 1, .7 . ” 1" L
Lo 7 T I " . ST kL K 1 7
7 R T T R A T T B I TP T

P A " T s e S A Y e Y A R I
T R s e R T T 170 .7

22



http://www.kakprosto.ru/kak-77903kak-payattranzistory#ixzz3le75Qpz0
http://www.kakprosto.ru/kak-77903 kak-payattranzistory#ixzz3le6nx1DlI

http://www.kakprosto.ru/kak-10129D-kak-payat polevoy-tranzistor#ixzz3le6NGrk3

N
-4 a4 T
P
v

~ 1
”

111 U P Y
.- b Sy S SRS
a2 , \ t-?;‘::"\
137+ 0 "1 7 20 I
°”"~ . :1“" ‘1 1AH I-L
A 1,7 AT AT LT
1,71, 101, _ Fol S
oA 17 14+ 1 1
” S U P A s I U I
”1,” ’1>v"~ ) ”~ ~'1-I”A
T T N T (N (T T S N I B B "
”n = . L‘I" 1‘II_1 <”"JL
”1’,,~L ) ” ” ” 1
A L NI TR
A"1> . ” L J1 }_"
_I=_I _I”= v - n .I |.=

23



http://www.kakprosto.ru/kak-77903-kak-payat-tranzistory#ixzz3le75Qpz0
http://www.kakprosto.ru/kak-77903-kak-payat-tranzistory#ixzz3le6nx1Dl
http://www.kakprosto.ru/kak-101290-kak-payat-polevoy-tranzistor#ixzz3le6NGrk3
http://st03.kakprosto.ru/images/article/2012/1/6/1_52550875ef1b052550875ef1ee.jpg

© ©® N g DN e

LI ) r n

” i, .7 . " 1
L. o_L Feo 1, 1"
11 I R N
i ? ? T T I e
R B SR B oA "

P A1 SR BT B
i 7 171 41 "

(T T R R I R — 1,
FoL T " L 171 L o- T,
I, i .71, 41 1
” (_” F”N I_L L_I L~
i, ., P S A

A I D I I I (S B
11, ., 0,41 1 B

U I S A A B AP N B 1
R B I D I TP B B
R oL

o o o~ L < ~

S I I T I 1
1

€« ~ ~ >

< L
T e N TR T R
I 1 o | | T s T N T

e T TN I R

n _I L ” . L‘ » _I ” _I n
R B s T I [ S N |
. . | ” i —(- L rL:_InuA~u 5

- "
[}

24

17471, 1”117 1

= r ”

L” L ”?
5 L L. I BT
”

LA

r »

< o v a <

S I R I S A A



I I | S IR I 1 17 7 T I
L e B T B cle 41,
? 11 1 o1 N I R B I 7
A I R I -
R U R I I L AT LT
1 Foeo :

1,7 L 1.7 11 1 _ 1 47, _t
_1 11717 . T B
"A~1A oL'I”I' l_L”(_LI.”l.' ‘””> "‘" L
°<” —L ~1’\H L'i" .I=” J1>”I_ r L‘I”
1,017 Tl " T 1 07 0. 1
1 1~ _ 041,411 T DT S T
1 7 co 17 o047 1. 4 [ o

LFL 1 o1 R T L 11 _

. R T (RO T B el TR
IS T

L "~<,,L ” -I1V I_”N J,,D~ >”I_I_
T IR T B Lo, : 11, N
11, 14041, [ T T S P T
R T I T FRVE TRt % I B I

oo 17 L. JE ST B I i ’ 11 "L
1,7 - T IR T B L JLr T 1 117
D R I 1T, " Tl R c 1T
R O V E O Tk
oo, 17 A 1, .1, .77 o111 1
T LYy 2262 6:21 | | 1 T 1
I BT B 11 11417 R P N B
1~ 117 v 41 T B [ T ER R B
A 11 11 T LA RN TR T B
1.4 _ 1 115" 7 1, 1~ T T
[ I R R R A I T N B



N R T D N A B B DL

T , 17 01,7 . I R N 11 LooL s

U R BV B U A N T R S B IO
Lo "o 17 ., .14 7” _-0050171;0205;1,0;1,5;25,4,0;" ~
e 1L, 1t At ,@,,02 0,085, 70,71; 0, 2;
1.7 P 17 11 1 o, 17 o171 ot 1 k25 11,
T i_ 77, o, 1002027 0 o 1, .7

"L T ST I L
L oL N T T T B
AT BT I B e L~ L
1. _ 4,4 _ 1.7 17
1 o7 L B S

11 N TR R N T

T 41" 1 P IS
Lo " P,

Lo [

e L " (", 17 Lo,

° [P v 0o &~ ~

A1, o)

~ ° > ~

L L :”D L 5 .
3 R I o "y T
TR NS T T B 11 FL
1 ) 1 Iy
1 1L i L ? -
" T P B 11 L
T
3 L o 141 L4 14
L P U B 1 107

26



b
) -
»

I— " ~
~L1>”~<-
.

L
1
_L

L J ”

IR R

Lo~ 1.1

AL 251 0 v 1041
{ -

m ” ~ - -
q o

Ll ~ L ~
29073204 L . L b AT,
gl AT ] T

‘:H<.IA
”AI_1 v” —1,," -
TR O IR AN A I IR

SR IR I

>

=
1 1.

~
2
r

”A-II'L'I”‘”.‘"FAH 11>Juv1:°

27



N
—_ T <

...1'<—"
17
~L "
J” '”LV
Fo, 1~
TR T B
17 I A
L 171
o ‘L
”~" -I
IR
”>‘L-u=
VR

L1~ 1
H < L o ”
T P I

28

1> ”
"~=|-"
11 1
11, "
11
A
.1 1] 17
1., .01,
11
.1,
L 11



:
IHr’?
A
Ll ”o(
R

29

T om

L



1111 T T T o AR B SRR B
T e T T T N T .
R 1.1 1 o441 1117 0
I T e T T T R T

S IS R BT

R ARV U T K S I ENTRNE B
L _ L, Cl 270 -4 _ o4 _" 1.7 41,
A TR I R B L Lo~

S R 7 IR RS 11 .1 17 e A
S T B I R R AU I I
1. L " 1,07 LT s B
1.7 1+

P R ”
T 29, ] L - _ I 1

. 171 =

T T " Low JHCH PR I 1.7 1 "
R A A B 1", s A e
R I 1. Cd T 14,
I 5 [T B R )
11 L1 L 1.7 17" ! L
B 11 L1 I I I
A e B B 1 TS TR T I T A IR

30



= =4 =4 =4

—a _a

UL
”
-1
L~

31

”

.

S I I T
Pl LT
L T BT

2711750101,

PR B

~

1.

L

700



A A < : TR TP e B TIR R A B
AU E U I IO EUN T S I 20 e IR U N T D | B
: 1 1

4 4
—_ IS
—_

I
-

- e
1
l
W
O °
S
—

—
—
—_
o 1
—_
-
-
—
RS
o
> v
13
-+
I
-
N
~
o)

2. 7 i L iLmALr 0 LA B I ot
U I AR I T RN B R B ORI I, ’
L T U IO I S S ol B T e O B B



P

2. =g ((’H

L e213 k0 AT 4T
" 4.7 P$i11502DD, v L 47 . 4., . puw l T T 0 PSSl e L
” A UL T BT BTN BN B

1 ", -1502. 7 7 LweoAT AL L
" " » Lor 1

i S R I T T Lo FudT 4 ) ,

33



1.7 T
1oy 7. 7
147 L
i, ,1-1_7
2 I
1111 "L
T 1o, "
1111,
.10 ”
1111°¢
(I I
0-15 +
T 4111,

1
11,777

34

m 6‘ DC POWER SUPPLY

1 ) 17 S T T B
-~ 1,DRutl s -2 -y ™
1. 4, AT 1L A% T 1. T A0 i P(O‘IVVIE_
) "1 8.5 P,
HJ.I>
J"L ~H L=|-F1 ” =|-1 JHJ"1 "(1‘
A R B T 1 CrL i
, P L ’1-Ir"~
1111, S R A N I R TS T B I
T
u~ A) ” l!ALill~= u~
Ar 'I"~=|'”~
nN -I"” L'IAHN (ALF



”

T .2154 1 .

Fi1+v 10

T4 e 40,

35




4-USB, ”

v

e ——
,“ pmc.g DCPOWERSUPPLY PS-15020D |

~ — o~

36



_ " .2.19.SMD~ L _ "

37



1.1 T e 1 Y P A O B B

1. 7 1y _SMD §irface Mounted Device TR
T e I T R 1> B R T O 2
T A N T U P S IS B AN IR B

T 2200 7 kLT ot 4L LUKEY7®20. 114"

—

a ol
I — 2

—
= s
-

~ —t

- < -
| — I_l_
< N
- -
— -

—
-

-
= I

—

-

-t

[
—

-

-

PR P
- N
v v
N — T
-
—
—
-
o
-

38



B e N T I I A I B

~ < ~

39



40

1, U B R B 5 147 ? L L. L L I T " F
.I+|-”~ ~:.I*IIA”V1 . ” 1 ”
mun!ﬁﬂmﬂﬁmrw B ” r .1 _I ” ”L .I
Fo 1 ” o, 7 11 147 )
TorL v L o7 11 " 1+
L L -rN'II_.oﬂ'I‘_ F L1 , 1
1 B Lo, K 1.
i BRI T e
V)l,'""'““-"u o1 " 117+ "
D&looou _
11 P T T Y R T 1 )
17 1 ~_°1~ L. 117+
2 I B T 20% 7 L _
117 1+ 11
.I-IH HV.I ”
SRR I L B 1r 11 AR B I I
I T T T e Ut L U U I T B S B
L " S T e O s SO A% H N H S N N B 14
I I . 1.-3000_ % d” (v ;. - 1, 0 ~")
o1 7+ . 7215002000 1 ;
L Ly " _ .~ "-1006T500¢+ 1;
o177 L .-30005:000¢+ 1 ;
h _ T 10062500 + 1.
_‘I<";"'< R I 1 1-.14" {1 Fo T o AT A
147114 1. o477 T IR T 7 1 0 1 _
(4110 D I 17 5 L 'A‘Ir " " 10477
_‘I< =P _1 . + P 1 1 - + P, _ " + P L 1 + P
oo a7 " :1 1 T B 11 L7 o b R I T A I
<1.I”J”~1=|_"~
N T S 17 1. K P B BOHEZ A-11%. 1 Pt
S T 10 1+ 1 17171 " o T rL 4
1.7 1+ 7 220+ Lo, o1 1T 11, 17 1 K
P T I T I S R N T R
1 1 I 11 e 1 oLt N


http://itaservice.com.ua/domains/itaservice.com.ua/public_html/wp-content/uploads/2013/05/1053.jpg

T L
LT
L
T 41
T . 1
T ...
-1 1
1+ 1
L

N 2+ 2 6
1 _ 077
——

" .228.

225 . 1v 1 AT 171",
N e A W N IR B
\1|- °<1:r " J1<‘|'LA"
LR B
AR T S IR
I T i BN NI P2 N B B A
L-"_ 1 _ 17111
1, -7 L
N o1 11,
"1)" e1< =I_L ”

2

]



11
L 1-1
11

. ” 2

11

P U " R
1141t "7,
1 -

o <

42

"I R

L 2711 0% 5k~
("1 _1

J

1.



|l N R T A BT 11 2
T R K L. T B 11 L1 T [ I oo
1‘[10 ~.I ~ N ”

N 11° A B T L 1 L T

a

1.1 T, S A 0,124 105, v T

U T s A > N A e s et [ Tt R BN TR B
B N R I R A UV S S R B N I B
C kL L1~ Lo~ 1,7 O T L _o 1
. L ”, ~1 1 ”~”1 Ll_,°~ L ” 1-I 1 ”~L=” ’\H
1 e e e s e T A HE Y A "
. 233, -1+ 1, 47171 e U A A B I 1.7 L
S T Y T N I 720N I B R H N O RS T R AT T .

43



1’\ °<Lr'|"1°'|" \n">‘”\L-|" J'I :L >':j=:n (_I‘

L T J T S e T TN TR DU FT AT [ P R I B

oA S I T I I I L 11 ;
T IR 17771, 440 11 P
: L I B T B

44



R T
11 174" 41 7 (uwyyd L7 LT T o4
200061 1 | 100 00O " _ _1 ., 1uvo.
R R I B T A 1. Lo
B o2 T R DU I T A B A B
11, 17047 11,7 R I
I T BT B o, 111”7
300 lux U IR IR R B A B B
500 lux R s e I R I
500 lux T AT A R A I I I B A
750 lux CL ) A B
S e =1
R B T AR (AP A I SR H RV R TR RN
[ A L. A14101 0,7 . _1Ra="1001 " . " "
R. LieeTonepenaya paznuuHelx niommHodhopoe
LUMILUX® DE LUXE
mu---
LUMILUX®
I'M‘”H---
BASIC
<80 2A
(|
3

L2736 14101 01,

45



'<">L‘L>:”FA N A 1 _ 170, 134 1 "__L1'1‘_T|I-"1_3L
L-" 14111 o _ 71x10"Ral L _ ~ L 1 - 4w druw, LA 17
L, ~L 171
Lo~ 1 L. ~L 15741 Lo 1.7 -~ "7 7 11 LT 1. .t
. LL I_,,
b4 b4 b4 b4 ¥ ¥
= e 8 8 g 8 g
1500K ™~ P~ =] ™ =T Tl 8000K
~ I."rl M m 5 = ra]
@ F | @
s X &L >
b}\‘z' @\ K@"’ \‘2'
@ MU &
Q‘& ‘é@' ({\Q} :é‘é“.
& (_ﬁé,ﬁ‘ N Kelvin
= 2 S Qﬁ Temperature
& Chart
&
CTRBT Lt et
L. 50001 iy e 141 T AT ST R L T e ™ Tl
ST 11,17 041 1 F 6500 B T
i 71 11417 80, 170 41) (200 " v _ " A1 1-3000 _ )Y A" 7"  (
171 S T 116010 L 41 . (300, ~ 1 T 6000 "+). (A4
Average Bright summer
Light summer sunny day
summer shade
Average shade
Winter Day

Early Morning
\ideo Late Aftemoon

Sunrise Light
Sunset

2,000K 3.0b0K 4,000K  5,000K 6/7,000K

8,000K 9,000K 10,000K

Colour Temperature
2 - DT TN T B

46



N O I 11, 1

" 1 " 1 R L

~ < [ ° ~ [ ~

r ) J ” . J ” 1 X ” -I .I . .I J ”

S < T L N N T N VI IO

e T

1 i ! 11,170 41 11
2 N S A T
3 L S T 177 7
4, 11 R ! I P
5 7 ) 11 A
T T B

6 i "4 7T I T I
7. 1 T . 17
8. 1 I D R I B
9 i 11 . FoL
10.-1_ " 1.7 1 R
11, » 1 I AV R
1244 1 1+ d > 77 ? 1

47

A I I B
I BT

FR=®

(]
-

2401 1
L L1
L1
117

=

.

]

L

]

T,

|

1

d .

1

]

o411

_ EVi=B00I6x .. 8

T

.I

1.



.
1.

I I | P

.I

o < v > o >

RN
1.

T
114" 111

T S | A BT

I B R

r

1.

|-11.I
> - <

T T S I e IR N I S A
1 T IR T IV T MR I | B RS R RTSNN
O o e N T s B N T N BT DT

41

” .I X L 'l Fa AJ w ) ” L .

— o~

.I

~

O Y A TR T BRI I e

am

oo
1

L

'~ L

P44

P odd e .m0 S AL LA AT 4T e 1
B [ T WU WA D T R (N S S N s N A
L i " - "> Jr 1‘ ” A " r ; ’: ~ . + n . o: +L LI- i, ””"v r
A I IR R B (A A I R TR NN A B
S S R N N S SRNTR N B T

1 1™ L 7 N b .

J 1 . ” i r L _i ” . J 1 _ 1 . i ” N ” ” ”
L i 1 . ” ” L . L -i ” . J 1 . ” i
AR I RS AU DS

R A T S TR ROl B

L- v 1,7 (T I R . AT VR

i R _~ . L L _i ” . 1 J 1 ” ” ” 1 X r ” . L

A I

ST ood T AT I I T L BT B

1 1~

Sl AL oA T,

"

oL T T I T T [ LT P I R
L T U T 0t A A I N | R

. T "L 1, ", v 4.7 R T B
L P I A A

48

B L R e B B e LI A W 1771 "
B P D B A -

L ., L 7

AL IR

R I |

oL

”



SR ML I BT S

(T B P U ' NS (AT U ok A SRS ) B
(RS I PR IR LA B IR NE BRI SUNTIC 4 I I AT S RO AT B
R B P A DS LI ST S IO VR N S BRI | I ANTE B B

_I<r_:rj:| L;I””o(AL'i:,-L‘)L‘LneJL,'I:I:-I"TIJ””J-I'I‘FA)“

cT T i AT AT I T AL, T T AT T
(ISR I U I ISR I ELAUUNE RURO e NS U} ROV B
IR AR IR TR AL Bk BT Nk IO IR AP IS I

SR B ¥ S TOUT BT IR

—
—
—_ —_ = T
A v
-
LI o
f
—
)
—n
T

L TA LT LT T e LT I T A T o e e
I e PP B_ "~ . " I™MIlc4d"7 11

-
-

v L T O (S S SR T s DUV ) R B B
-t I"“- - r ”
(;D 281 1.4, .41 1. - ST L e
1 T PR TR Rl T A B B B AV

A E ” ~ o ~ > ~ A

49


https://georobot.files.wordpress.com/2012/07/curr_cu.jpg
https://georobot.files.wordpress.com/2012/07/curr_cu.jpg
https://georobot.files.wordpress.com/2012/07/curr_fe.jpg
https://georobot.files.wordpress.com/2012/07/curr_cu.jpg
https://georobot.files.wordpress.com/2012/07/curr_ab_1.png

a4

4 4 =

R IV U B RS I Tt B TSNS B S INURASL I IRl B O
S R N R UV R W B R SRR BT I (0% I
Ll UL T LT T AT BT T, I T
Lt T QAT D) T AT T B T
: ]

A N R R D N

Lol |}
-

SR R I I IR A A
A Pt S SRR U RO U RV A ISR | I AU BV IR B
1,7 o, Thet ATQ/, 11 IQT AT T e T
ST o R 5 S IS | U IR I | U [P 2 (NS B B (P

o
[
3

A IR [ T N T KL NI VD% (i R (N SR I T
S s I [ P O T (U I LS B PP IR B | I LS
LT P T e L O T FRUUR N R e HP L R I TR B
1 R T T E R A R S SRR S | RS MR S | I -

A L T U ol e Y VAR A P B B R IS
L ”.: ;I ” i_a f A - L r rn.l ., ToneE- |L] ” J ”L L, - ” r> —1 rom

~ o< ~ A ~ - o < ~ > -

PRt T T ol e e T T A

~ v ~o

TR T A R IR B DUR N BT S % b TSI (N AN B

UL AT A, AL T T 1l
1

L T I R L I S B I R IR B

X .I . -I non -I .I— >|: I-,"” = oL = " .I . ”1 - 1!1 ”

~ ~ o L < <0 0 > A ~

>
N
—_

@‘ﬂaa["‘ s it = Rt = N R Wi

-y

3441 1. T L S A E I B TS B 1.1

3 .I‘r v . .I .I 1: :_1 X I:\ _IH .IA "J kL~ Ton . .I‘ ) nr o n X J . » u=< L © o L _I .I

a ~o

R (T s BT T S N R B IR I (P T DA I T B
S L R U T IR N OO I A N T B A7 S A B A B TR
S (S TN A DV R NP hart s IS I RN IOt IS | N

S I AT T T S, INTSSN T A B I (TR s I G TS

50


https://georobot.files.wordpress.com/2012/07/curr_water.png

P T AU A IR R It L1 tA XA I ouddt Jlodd

SRS S T BN i ol o & ISR IR e R IRGMAU I O BRSNS (N P
R R T U A RS RN B TRE SR RN BN [ RN TP
AR PR T (s DT A ST Vo' TP I Ik WS RS IE % Rt

SO LU T TR N S I IR VAU (N TS TSN TR
TP ST R N I TR TR O B PRM B T IS IS B I (1% U
L € T T B TR B

TTR AT AR T LU e T AR LT

< o~ o A ~ °

CAHM L lie Ll T

>

| /o «0 20
=

N\
R AR

/.

"L, . 3. 7. I I T I T R,

Toe ™ 1. AR 7 7 AR ST R £ L B LTS B R

> o A ~

TR IR RS TV TR RN A AT I RS T B BT o U EOA T

A < A o [0 S - s °

1., »~ 1t d””

< < o

H T R B

o A w o <

Y

Hod o 0 s 1 SRR | S IS TR T B NS A

° [ o < < o °

51


https://georobot.files.wordpress.com/2012/07/camel_power.jpg
https://georobot.files.wordpress.com/2012/07/curr_img.jpg

1L
(

L

’
”

>

~‘| R 1” .11 “",,,,o . L” r<,”""-l1°‘ . L ‘|V\L° L
TARNTI, " cm o T AL, A

L

<m~o

Frro 1T

T T R TIT,

~ v »

LR B TR P B T
R W G I T T IS I

~ «

(AR O AU B B B B
A
T4 Lo, T 1 e

dd . - L

°

R P R

LA AL -
L =EVYIR,

r~ n N

S U B A

e Ohm) L7 AT

PRSI I A SR T

[

11V 41514

L

1

L >

”

L. k

I

A

R

1

AT L4111

b <

S P K
LA T bRV

A~ o

1,

1

a

N
LI 1]

n

an

171

PR I R
R

~

A IR EE TN

R B IR | )
ST B (o)1) NS NN TS U S0 AN RN A EL B DR F % AP S I
_l"

L

°

L

T A

R

n r=

, L4

..

: .1 A” m

o T T

>~

’”
~ > 8 > o~

n 1

L

I S S TR

1

11

]

°

L
T

A~

TR

> ~ A

EI 1'\” ”m .I

<~

R P

>~

L

L

a

"1

R (D

1

1,

oL

~ o

1

A

B TR Gt I KLY O I I B ST

~

.I

rAL

1

.I

i

1.


https://georobot.files.wordpress.com/2012/07/omega.jpg
https://georobot.files.wordpress.com/2012/07/mr_ohm.gif

1
CA LA LT

v

1

0 >

LA
"1

,
”n

- ~ n
. ”

<

LA

- .I= I-””

L

~

N

| [—

'_
[ — _
—_

L1 .
1A T

Lo

. L

11n,

i asdiacol
fobagmemds 6 mdos

.
- . 3.

R S I I R

T AT
R I IR B O T A e
Jul e, 401717 1,

” [ J:.I’:

°

1447 r L,

., 7L
T
;-
11
_ F

1,041,

:>LL< N

11’ r-I».TL X u'~
TR BT I TRC LS I T

1

L

~

n T

L3041

R I R s TR B P
" 1=1"11S=1, 1 _R=r.1 .
O I T T TR Y

wr =

10.

FOaR=VID 1

1

]

1.

~s

r r

~ v

L I B

[ I

RIE IS IR e B O RS PR B O ¢

P
AT

r o=

~ m
”

~non
4

SR IR DA R TR

53

o A

°

AT 2 s

~ ~

11,7 v

°

FUTSTTUREHLS)
JAT L,

~

AN on
r

1

S I I b R I IR S

1 AT
CoAT T
R B

v

~

1017

RS P

F L ~ L

~ v

~ o~

T !

” _I” ”LA

1147141141

ST P L

L1

_I1||,,~||_I~
L-u‘”'L.l<::~.l”n=”'\nn>_IJ'SA_IJJL:_Ir_I
et

"1 1

? P I D
11

L

~

k.


https://georobot.files.wordpress.com/2012/07/6ohm.png

I B U s I B B A% | I VAP B I (SRR IS PSSP N S B SRR

Tt AT L e AL e AT AT AT

L,l,! ” L 1,95 L '_111 r _I ” L rom Lr't"’l_-i_" _Iu >,4}; ” . LF‘I-‘"IIO

w > ~ ~ ~ = va o > v > ~> — ~

AT e AT e e e e T T T T

S IR T I IRV AN AU ) U bSO EURPE A S EUNNURE SUL BN B

~ o < a — > a4 o ~

T U T 1™ s A TR IO N s e ER N o AR S (e I TR I 6 J K TR T
N T s 2 " i S S - [ T oL " Lo

o~ ~ 5V~ ~ o o = < o ~ ~

R IS I ISRV IS N N IR DOV el S S IS A BB 1o N IS

~ > 4 o 4 ~

]
T e L TR T e T TS 7 A r=togL+at),

. ] 17 o4, ¢~ >L<'|”"L"<1__I-”~L>L4'1|.1’1"~L<1
o R U AT R Y W ST e s A A RN TP BRI PRI I

LA e TRV T T T a7

~ ~ ~ < a A > a <~ ~> ~

N N I T I € IO R B de ™7 o A" "1 AT

0~ 3¢

R D I T ISP P RN AT IO IR B IO ;o )

~ ~ ~ o~ > a A > ' a4 o < L e >

SR TR Pt R P I TR I RS BRI AR (R S DT A |

e 170 {1017 w o oed s o AT T T

A DR S RV EDPRVTNE & LUV A T I ST N RS T B S s P B

i 4 e ’ S T A I N N B N TP PO I
T TP (N AU A e K I S £ B IR B

R R e e T e e e A T F N S N | I I8
T T B T I N T T T TN T (RN IVTTR SR B B
T T T T A IR S A T IR N SR (N 1 SO SR

<<<<<

IR LA I R S SR A Lot R B ISR, IO B B

~ < = v o o a « ~

IS O IR BV I I N I R ST BT

~~ a o m

JRY TSR T I A Uy W A % I P I B T T | T I Pl

o~

R I | R T A R B M R I (R T SR I | I

AU A TS IR T O EN A 'S i | RPN SR B | Y L S

oo -

L T O T v N S T S SN U BN S S B

—

TR I R LD R R S TR NI P BT R L ETIE Bl IS |

» - _— n » : . ”1LL'|”“1~J :' . . " L _I 1

B T B L T Lt Dy R

o > o «x

”N":L JL 1—I_1°1”‘ ” LLA'!_L'I o, o _I -v_Iru ‘.1111 ” : L, "

~ A > a4 o > ~L ~ ~ o ~

PN B T AP o PSS I O LU ULAS RO N | [P RURNE EUDT IRV

~

N2 P L RO BN Ui I NS AU AU [ (R RS LA IS I
I I R I SV . B I

54

1

[


https://georobot.wordpress.com/2012/07/04/%e1%83%9d%e1%83%9b%e1%83%98%e1%83%a1-%e1%83%99%e1%83%90%e1%83%9c%e1%83%9d%e1%83%9c%e1%83%98/

i~ 1~
T 14 sRiL 7

I R R T I

A

N

I I P A

v
=
R

S 7 TR B | T B AV

L1 L

~

A nm
r”

SR
SR PR TR I

= »n ” . ~ nn
. ”

~ ~ °

% T U

) __1”1‘ -

A nm
r”
°

LlL”,

”-I

a0

...
dondtd

P TS T

” _I
a o v

N T I A I AU PR B

1000

2 FLLoo

DI

I I P

R

IR IR b

—

I 1 I I Y I
S IR B A IS T B

[

P=v

2 N B SR U A VA I

P B
cr e o), =
R T T I

L7707 A
1000000 , .
11040

N I I S

et e g T

— € ~

1 L~

A R 2 N IO A

R R S

111~A

LAd 1T

oo
R B I A

-
LT R vl
1 N -i- ” L 1 : r r ” ”
. LA R W SRR RN
T N N L
L ” ” ” =m 1

_I -I” "

1 . [IT]
. r”

~

j,( _Iu =rL-| -
1

~ o < > —

MLt p

(2 D I T R s I A
S | I 2 A I

I— >

_I ”ll L .I ”

[ ° ~ o~ ~ o~

AT,
R Fo, L
R
M1

R L P

.1 10.425,0,250.5,

.
n n”
[
N <L e

oL

I R IRt

1.7

T o

55

— o

AR VIR T

R T I

1,2,5,106 + 1 .. "

~,,|_|_v"~:°,,|_-|"~

L 17

. 1~ ””wr ~} 1-

. oA 11

"L, L " K
oA 11


https://georobot.files.wordpress.com/2012/05/res_ohm.jpg
https://georobot.files.wordpress.com/2012/05/resistors.jpg

T A s D I 1 1,311 04077 LA, 47 147
Lo~ 1 T T N T R T T RPN BRI S ISR B GRS
U0 L P B NS I Al 470 T1 - LA

T T B S L L o147 [ R T s
FeL e ATt oo

/f
—
tﬂ

3.12. . i i : 1 A
LT dire 7 1 O [ T 11 I, S
TR S R S I I S R R R IR R
17047 1

311301

dJRdaN3dN adbNLaMAN
— —~AA-

33501 AJBNLSMAN



https://georobot.files.wordpress.com/2012/05/res_termo.png
https://georobot.files.wordpress.com/2012/05/resistor_symbols.png

T I T A0 L Ll
LT T IR I RNTEE B B "1
N ” * "J L |- _ +L ” L _,, n= L q ”m . 11 ”+ + ”n { + .I

r ) nn : Lo L _I

" T 7,7 444871047 0477 e A

c " e —

RZ 3Rn

|

LR TR F A S U P AV R (% TR s I I IR

- AU R S T I RS I T ISP,

R R TS IR A
SRR R IS ML IR O RPN RS N I U I

14 2 At e~ > 4 <o <
O I BT I AR A A S SRR TRCEIPS I N I I I B
Lq”1 ” LL =L” M= ” . rL "1

57

L


https://georobot.files.wordpress.com/2012/05/390px-resistors_in_series-svg.png
https://georobot.files.wordpress.com/2012/05/301px-resistors_in_parallel-svg.png
https://georobot.files.wordpress.com/2012/05/res_paral.png

adddoimli
BI6I

3.17. <ot it

1 L?":L>‘ ”°<d1;rg,_”|:J_‘[.,1;|'1~~"' AT I P D B

P U R T T

°

R,

Illufr —_——
Ri+R,

Vs
3.18. v Ah, Mo 1.

170 AT i A U T L e Al e
N - AT Aiach LA RN 1 SR IR AURAIS RN DRI

58


https://georobot.files.wordpress.com/2012/05/res_pot_konstr.png
https://georobot.files.wordpress.com/2012/05/res_potentiometer_with_load.png

(

59

” L L _I ”

; r J ” ,,l- L” . ” . . ~ "* >” 1~ ) ., {o ” ~H 1 X <" , ”nn _ L . °1 +’ IIVL:’+ ’,” . 1 = l-
1. .7 o™i SRRy O S IR T It (T EEG T I B
A R IR B ”AL”'HHQ,_’JL)__QL'l”'I, ”L'|°14:J1>6-<JL5.J16_ 1.1,
R N SC T KN NN A N N T (U B P -I-"<=>“"__I->LA.I|4L-‘|'|HV,"
1. S R i A 4% 1 8571 1 1";,"|_,jt:,1~A""W'~'L
. L>:<Lt6h1’d(6_1v” - ) ALHN L 1 g""‘ "4
U R BN 'I-I2-A'|‘“_~LL 141, L"-I'|1 T T ST O
1711 L L‘|><|,;|'1__+>LM;I;J3J+A<‘IL¥|-, 'IV”lJ R i 7
T Lo i oL LA

OB oy T
B0 [=0 e i
E0[AED EI0TAE0 E0TEAE0 dathmai
FIAGHE0) . 10 +10 e
r -1 -

M@ . . ; 10 +5 a2
"ty - 1] 1] 1 - 803
HHE0LBIG0 | 1 1 1 10 +1 R
ROMIEN 2 2 2 10°? +.2 B Pla s B PPt

_____ BamBN0 3 3 3 10?
300 4 4 4 104 .
aVi3a6 5 5 5 107 + 05
GOLBIM0 B [ 6 10° +.0,25
O0LBIMH0 7 7 7 107 +01
GEAGAEOLEIE0| 8 g 8 10% + 0,05
NI 9 9 9 10° .
.0 2319 0 7 SN T DU B T T I B P
11,
4— 1 . ” j . IJ ” B = 430 ~" H° . ” . 1 R ” -L |_= LI_ l-" _ Il_ q T L R 1’ ,,, ” l-_1”|_ , ” ,
. .I . ” - 0n


https://georobot.files.wordpress.com/2012/05/res_variable_resistors.jpg

<

5

430, " . L L L o TR e e YT T AT, T
4-Band Color Code [f]l[r 25KE 35%
5-Band Celor Code [ !M: skt
6-Band Color Code | . 2760 5%
L_,_.,-i il
Talerance
1stDigit 2nd Digit  3rd Digit 10%
| o
100ppm
50ppm
15ppm
|_25ppm |
" ..3.20. L B Lot 1.7 41,
I (N T Y N IR
R T I NN T (0 N I I S B I R N S T
T T T T AR I L U I U IR B PRIt &
L T Y e S e IR N (NP S BN N ST I A
J T s ER W 2 (Y O A WU N S B IO BN 171717104
L S A 2 N FR AT T s BN R S S RN S AU (N S T
[ E TS VIO IS SO T PO TS AU S SRS VRN PN T S I IR, B At
. " A P I I B AATTS I R I BT W% . Q=C *V,
I I A O Y T, IR G U AV Sk S B0 N B O AP S
A BT BN T R U S I T T . B | A2 I (VR S AP Y R ”
SR TR R (R RS I U FER (S IO s e M T I A .
TR I R A e I T AV S B N S B, [N TN T ANDPRNRN B P
e X0, -, " 1)~.stQ@ooo001, , (1, ., 1)»4 0001, , i
(<" .., 1)yda0000001, ,.7I" 1" o - "1 {177 10 00Q | )
11,7~ ouwd."d 0 [ I T T PPN T N N A IR



O e T v | e ot AT H SR NP 2 A S T S B
S VS T ISR I B A B IR B PP S S AU NNV U EDA B I R

TR - INAT P L IS IR IV TR IS [P ieths PRV L B B I
v 1011, e

° < “~ o < o 9~ a ~

— I ambrmgBlsgmen

+ T o el W
A bt

(g aEn
Jibmblghmein

SR R DR B TP I (T PP T

SN I A T Es ISR Tk N RN B

Tl oA, A e e e e, T e

R I N I P LA T E IR S I [OYSS [ IR S B BN Gt A Y
1 0 T T T DT O S 1% IO N - PP T TS B
1 1 ”),L T i '_: 11° 11'_“ <J .o J L >'\”” L J LH'\ _ l L _I -I

~

61


https://georobot.files.wordpress.com/2012/06/cap_sqema1.png
https://georobot.files.wordpress.com/2012/06/cap_sqema1.png
https://georobot.files.wordpress.com/2012/06/capacitor_packages.jpg
https://georobot.files.wordpress.com/2012/06/capacitor_packages.jpg
https://georobot.files.wordpress.com/2012/06/kapasitor.jpg
https://georobot.files.wordpress.com/2012/06/kapasitor.jpg
https://georobot.files.wordpress.com/2012/06/cap_sqema1.png
https://georobot.files.wordpress.com/2012/06/capacitor_packages.jpg

NG

) 111
~ _10

P I
Feidd

L

T
R
i

i -
JHILT

adnbifge
C

g

3.553':] 'lfl(?) 30
C

-+

’”

]

1., ..4d

L >

A

L

N
” . m
. ”
o

Lfld o ?

L

"-I~-I>
[ I R U T
N T O

62

1 174 1144101

o1, HtCi e 11 41" o 1 T=RC ™ -
0 I I
R B A B A B R B R MNP B B
R N B D R
i .

L >

J T DR I I (R B T

n r

" Wt .

R I I S AT B
A RS I A T B & % DTS B T

N N B B = BN | P
A I A N
I
R TS O M R
U T A
S
R B G I B I

U IR W ¥ 4)

L 63% _

A4y

.1


https://georobot.files.wordpress.com/2012/06/cap_charge_discharge.png

0.8 1 2 3 4 ]
100 m—
m&, | Il li_.-ll"". ] |
| | (AL T | L
w0 Ed
.7 \ !
"f
a %N
2w
© 7
w::j}:
oy -
11}!.. Bl “--.__‘-
T 2 1 4 [
E&M0L 33=3aNd RC
100%
_—"T05% 8%
/55%
3%
0%
IT 2T 3T 4T
T 323 .l i AaA
R s Y A Y SR IR (e IR
JHAA T
10 «1A4A7T 0 B (N T

T .3.24.. It 1

L S 1

A v va o > >~

>~ °

|

c,fc, Tc

MIIIIIII—

Coqq=Ci+Co+---+C,
N I

o > > o~

63

A E2330bA3

B 23J63JbBID

n

R S T T O U S
sae A A0 H
Lew B 1474041

.I

<

r

S

~

a

T


https://georobot.files.wordpress.com/2012/06/cap_paral.png
https://georobot.files.wordpress.com/2012/06/cap_paral.png
https://georobot.files.wordpress.com/2012/06/cap_paral.png
https://georobot.files.wordpress.com/2012/06/cap_paral.png
https://georobot.files.wordpress.com/2012/06/cap_rc_circuit1.png
https://georobot.files.wordpress.com/2012/06/cap_time_constant.png
https://georobot.files.wordpress.com/2012/06/cap_paral.png
https://georobot.files.wordpress.com/2012/06/cap_paral_formula.png

o 4, LA T B
L R N I BRI B

Hl ll -------AH

I ||

C, C, C.
1 1 N 1 - 1
Coq C1 G Ch
- " ”3.25.V o > J L, . 1 . . L _H L” E I_'{L”L= = L _{
.] ”J}'L” ” L _]‘__ ‘T L, =" J ’1 ) - r » J Lo _I

1, Wif ~o 11t

I Y LT

S U R N R T I Y AT

T RO T I R I IR TR B I

I A i I e A" N AT I SR |

I TS N T IR T IO I AT
= ~ 1 .

1ty 7 "7 A B T 1.1

! R B N R I
S TN % B I L
]

SRR B B B

~ o ~

>~

Pl
R

1~( ” ”

—L
a4

R T

~ o >

A7 4 AT o e 11,40

SAA AL T .

I

i
]

100,177

. L

L >

T L R AT S T LSS EPZRNEOR S IR, I S I I
AT DS FRRUL BRSO AT B I I I s IS P NN S

(— 111 L) .

R
>,,‘I"‘I L.

T IV A B B

~ ~

1

AT
., T ATl A,
JEd g dd . ™dr A4t o 4T e

”

'I,'; . F
.I”"\

~ o

1, L,

_Iu

Pl

ol AU 1
,;L”‘I

T I N

L

N

| (AR IR A IS TR BT P EO Il I U A R I B
R o s B B ARV AL I N U TR o T RS IO S I
1
Xo=
2nfC
111C 1 U ALk I B I I S AN SRR N I (T A
T IR - X [ IR S AR B VAR B B NS R IS IO-D I
1
= _CV?
r J ) ” }_ J ” L . ” : 5 . N = <1 l: L - = L _I( ”° B L . : J‘- L” . ” . 1 R ” _ ” ” J
[T E IR A I B I I RS I AU B B BRSNS It | N

ST I Ve (R
A e B

R

Iui1,
LAt

N
”

S T

64

Lr

ST

TR I I I B


https://georobot.files.wordpress.com/2012/06/cap_seria.png
https://georobot.files.wordpress.com/2012/06/cap_seria.png
https://georobot.files.wordpress.com/2012/06/cap_seria.png
https://georobot.files.wordpress.com/2012/06/cap_seria_formula.png
https://georobot.files.wordpress.com/2012/06/cap_res.png
https://georobot.files.wordpress.com/2012/06/cap_energy.png

S T S TRV I | TS IO AR R I IO BTN TS N T R

O A e [ I s e N S AU 2 I s I R

R T NV = 1) RS BRI Tt I S0 EOR TSN U B

-
- e

S T LT IS I I (TH I NN O N I GRS RN B I
AR I I S T R IO S RN i BN 1) N WP Y IS ARV B
o T S s Y [ AR TR o T N T (s HE N S~

AR A I I I
Conductive plates
WA
d
T

‘ Dielectric

TL..3.27. Ll 1.

£S

11”~11‘ - L I_'IAI_‘:"" X r.Imllr- L] B n L j 1-: T ” . ::1 "JT’J'ILo L [
T U B e I Tl B SN A N Uk AL I
R | e T e e T Y R O T ' Bt Sy T (O S NP

R T AT B

<

65


https://georobot.wordpress.com/2012/07/04/%e1%83%9d%e1%83%9b%e1%83%98%e1%83%a1-%e1%83%99%e1%83%90%e1%83%9c%e1%83%9d%e1%83%9c%e1%83%98/
https://georobot.files.wordpress.com/2012/06/cap_phase1.png
https://georobot.files.wordpress.com/2012/06/cap_plate.png
https://georobot.files.wordpress.com/2012/06/cap_plate_formula.png

", .3.28. I N T T A

J O T 2 [ T N T 1% 0 P 11
S I I Ny A T+ Y N (T BT T B TS (N

AR TN R B "

S IR AT U N Rt I I (A IS PP I - X
[T P I NI (0 PR ¢ TP A IR, I ISR o ISR P b I DU

— —L

L

—5

— =
Bl |

-

—

- [

I

-

11, 104 _1 1A T T T T I
L F -I . -I 1 Iz 5 :l i I._ ;H l ’l_ ',> ”nn I_ = ” L:,, IJ d 4 . ”.I r . ~” ” ” N ”, r~ (L "A L, . ”

111 _tptd, HLAT 407 M A0 A2 A4 1Y e 1. 47
AT F Y P DR B B IR, AT B IR IR TR T B (PR BT B
e d 7™l e A o Wl J A ek AT 0 A A

I I I 1_,LL”‘|’ obdd AT At et A4

O T e T R L ' " S Ao e N A S AP I A= IR
crl o LA L 0 T T viprt 7 01 et d AT AT
LA Aol A AL AL A A e

I D A I SR N R O T IR T LU TN R R N B S AV
AL e L e te L, A e AT e A
JRT I IR R N B 1 SR N IR S IR i I B R | I IS IR
R T P e Tt T T T e IR (s N TR I N F IS T
1A DTS I T A T NS AV Y S Rl It Rk B I RS
LT AL A e e oA T

I O L IR L EAt I T U R B DL RO U B I IO
Je A 3% 37 07 A oA AT 1 T AT T .
S I T Tt N SO (i (U R S HER A IR S A I SR RS
VR T (AR AR S R IR E s B S I

S T O e I I LT E N TR IRPARN T s & TS S T DU I o &

66


https://georobot.files.wordpress.com/2012/06/cap_paral1.jpg

D I B I T VR T

B e R R L AR ST,
<’,I—"JJ_'H-:LI-1”41-<I;:~1'|"AF¢\"°°~<LA~1‘-LI—141<J:”1°"JFL":”°JL11
p-anan + n-303n
O e o o
OOOOOOOOO ®e%: e’e%
O OO®g0 0 0 °
<
b3AITN ITJISAMBN
i 3.29. 1= Lrd- 41 o g
s T S I TSR T I ISP, L S T .
J 1 J L i ” . r ’.p-i ” . ") ~1 ~ ” . 11’ '_ r L - =’ - L ei = er 1 - 5 . hl N ” i = R r ':'I‘ D_: ” N ” N
2 e O Y TS [ SR T e N A E N IRV Y " NY N

S e Y [T Y T A N AT A U AP AN (PPN T A [ (e IR S

+ | -
|

-
b3AITN IQIISAMEN
5 3.30 L T " 1111 1 1
R T L PN P N R A1 KU BRI T id” 7 "1
L O T T Y " U | B S e R T I B A |
.|1”|_;\"~
'1|+
'l
p-aman  ——Jpp——  n-amn
990 0 O o 0% 0,0
88000 o.o.o':
O O e%2%%
b34IEN IRII34M6N
y 3.31. " .. 1 111 1
plin 177" 47T __ A% cepn 4111 _1_+r (pin_jdnction) v~ _ 1L 41
R N [ T B R R IR

L N R T I 1 Y AR I o = JO s Y O EO S S R
"La LAY L LT e sl A e T s AT T

”

A 1, T A0 4T

=

B T e P I T T B ™ R

67



H0S I T AT P IR ([ AT AU 1 I AR IR I NSRS Y SRS i TR
T e ™ I DA B (TR P

~ ~ o L < ° o) . o v

R ” . ” ) l: T J ” . ”-|~1 : 1 L _I.I ”~~— 1”~|-_L”'|A~r ) ” . .I = ;A Lv J_ L ”J"" . J ”

(R B IR D PR BRI EPT St Wl FUPTRN R SRV NN IR S AT BN U IS
RS I TR I S N B A A AR AP B IRV NUNE B I O B B
LU PR N AT U o N A AR A ISR TS I RS B S I Y

(T R A N VRN SN I | DT, B B S AUUNMS EUU TS B P B B

R R I O I T AR T T RN AN ST I B ST BRI B

. i L . L 'IJ I_ll ”, n . : °77 ,:’ llL =J” ” . J :7 ”1 . . L ) ,-1 ‘L . 11-| ~_I : _I ., L< { _L - . ”J .I n ) L
A D R (VRSO U AU T I SR B e BN UR R ST I B S

S DR I I N R I AT B BN SS BN ATIOE SRS B N5 LS R T

(IS TP DR I SR NI I 25 RURDRNNES Bt (Dt (Pe R IV B AUCUNR SR I
- R I T I U Il G DI B IS L VOV

1 T R P TR
S T T R TR VN TR IS s Y T L I . R NS IR T
J T R BT AT VIR %% © IR U N s I AR T (N RN IO W R OO RS | TR B B AU
L T N ANt s I JNN A Y T NEU KNS SN A 5 b (T IR

TAWNVO_ " o u AT P T S e T s it g

— —

1.7 4.7 tdM .l A e AT, e 1, =

1. - A N L
TR RS N VO TR (VR Al LB N N IR I TS/ RO B e

~ — o

S TR N T+ 1 0 AU NV B PO (% B 20 NS B2 A I B
SRR E & FE R B I AP T T AT 070 A | I S A
R I R ek R S ARG I AR N VSR A AR A S A N SO SN ¢ ISR I
T I UL G (s IR VPR AP W 174 N V(o NI RV VISR, I | I S B

L T T S | U TOUU N IR I SN NP TUT: 15 N B AR

. L . L ”Juu~° J L 'I(~_ :M.I _I ” ) L . IMAL °'I "I_I_:_, J1 . = |-L”~'; Lo~ ” <-| n.l 1 L L X L ‘I r ) ”
.I_II_~11:~.1111A11V1‘ ”.”~1=|-"~

L

0 VO v

+ =

=

68


https://georobot.files.wordpress.com/2012/06/diode_va.png

bl
_’I_ a3 ;g o + Fjoomgo

»¥
—’”— 3360330 + |G OMO 0O
+ ©obob@ndo _H__ bdsdomodhmbo

"L, .3.31. 1" 14" 1.7 v i

K D T T T T A LT 17 o AeATT I

R I T A B 2 6 TN I NS (0% [ R S A N
RS | I L S ERE W % i I LS T s BT /D I B S
R R T AP Pk K P (R TP (N | AN T IR IS I
2 T T T ISP A A R SRNT I IS NS A RN
R T A S I T A PR S N AR, B T B

PRV B TS B I N I (PPNt I Mokt AP YN BV R TS s P s I
S P S SO 1 =1 W A I I EU AR O S I IR S ST B
LT e T A e e AT e T e T Inpen i p-

I T R R A L B B DA B B

T T T v | T A T St [N TP B AN P T B
S D T R EEIE s I Y AT || P Y AP N R U TR ST P R
A (S 11 T | N T (5

=
®
=
0 —

ly i

Yo
&

g
m

RIEIRN

3.33. .1, " ", 017

a
N
—_
a
—_

S0 TR IR Lk I S 2 T R RN I RN AN | RO

R 7 I s BN RS I T O O T A e T T
:L’,”’1‘||-~1-Iv<1”"J~"1J_|"’-I(1I_"j1:L1< ":erjl_“,"’w(‘ "”L
Pl S I T EI‘L T TR I M_‘IL"“_: AT T L
T Y T A GNN N ( TY Ny I SR [P N (N (R | NI S R

69


https://georobot.wordpress.com/2012/05/29/%e1%83%a0%e1%83%94%e1%83%96%e1%83%98%e1%83%a1%e1%83%a2%e1%83%9d%e1%83%a0%e1%83%94%e1%83%91%e1%83%98%e1%83%a1-%e1%83%a4%e1%83%94%e1%83%a0%e1%83%90%e1%83%93%e1%83%98-%e1%83%9b%e1%83%90%e1%83%a0%e1%83%99/
https://georobot.wordpress.com/2012/06/13/%e1%83%9c%e1%83%90%e1%83%ae%e1%83%94%e1%83%95%e1%83%90%e1%83%a0%e1%83%92%e1%83%90%e1%83%9b%e1%83%a2%e1%83%90%e1%83%a0%e1%83%a3%e1%83%9a%e1%83%98-%e1%83%93%e1%83%98%e1%83%9d%e1%83%93%e1%83%98/
https://georobot.files.wordpress.com/2012/06/diodebi.jpg
https://georobot.files.wordpress.com/2012/07/transist_npn.jpg
https://georobot.files.wordpress.com/2012/07/transist_npn1.jpg

FoL cd, 1,00 T

PAAA 1 AR LT
L s AU T DR TP
VU RS L AT, I P T B IO
T4, T4 e 1T e 7
. R I I B T I S R E B SRV BT
i SRRV IS B
~ ~ o L

R T Y A E R S
R T o N DR N, B
AR U BT

S s I R P s AU (IO S B B B

R T S B N

JRRO IR R L IR N A B

b Ie

Vbe

r ”3.35.V oL OJ"L"> “n P ” t _I -I

70

" LLED_ " .

J

o

o

r”
d o o

A e

= n
r”

= .
170 .

J

i

I R A AR I I I

R B I I

LR ERUR e I [P TR

701 70 T

T | R re
I
T I T
RO T
R U

Llrn
.111
J
= ”
~ ll—
F L


https://georobot.wordpress.com/2012/06/13/%e1%83%9c%e1%83%90%e1%83%ae%e1%83%94%e1%83%95%e1%83%90%e1%83%a0%e1%83%92%e1%83%90%e1%83%9b%e1%83%a2%e1%83%90%e1%83%a0%e1%83%a3%e1%83%9a%e1%83%98-%e1%83%93%e1%83%98%e1%83%9d%e1%83%93%e1%83%98/
https://georobot.files.wordpress.com/2012/07/transist_g1.png
https://georobot.files.wordpress.com/2012/07/transist_g1.png
https://georobot.files.wordpress.com/2012/07/itransist_mages1.jpg
https://georobot.files.wordpress.com/2012/07/transist_g1.png

” =

B I | B s

A T T T I R

R o R A B

1,

1.0"1, .

1-

1

NI &I N B I

~ n

L ), 23T 7 R, T
S I I T B
LA™y T2 lodL

1
RS I I B

AR I R = S T (A I R A R I
b Ic
! Vbe
. 3.36. 14+ o4 AT kL4
.I ; ”< ~11 ) I:\ 1I|__ L N .I R L ;I & j l: J ” N : .. .I” ”11 =~ N!! =|_ ,,1 N ” L I-11 ;' L 10 =nmn .
1 .r L. RI4IIR2 ~ L _ " TR S B TR B A T B IS RO
101 v JoHe U7 v L0 Vb £1V(R2 | R1+R2). I 10 - d”
co 1 o etd 3, Ut ket S e o AT e 111 T CFL
oo A1 e ey e T ed T, o e P R ST LA
.-'w.l"r“
LRe
E:R.l S
c :cl “Vour
".."m‘; I'[‘ ﬁ,) out
: ”"'[ NEN
R
¢ Rgs
[.
3 3.37 1, " S P B I
p-n-p e . K . . . 7 "__W|—=L|—A"'|~1 U ” T F krl ] R ’,‘n-p-n o] .o K . . .
[ TS ™ s FO N “s ERNVIRC N U S AR RPN YR VAN T S R P PN
e T e S e e T T e e e T, 1 WBA ”

1

. .
L Ly p 11,

S SR B s I T

DL < . L’, ~ > o ~ ~
A R T T

o

71

1.
.

1.
.

re

”
~ 1

> v

> v

T (RED)AT |0

Tt Ad A

1


https://georobot.wordpress.com/2012/06/23/%e1%83%99%e1%83%9d%e1%83%9c%e1%83%93%e1%83%94%e1%83%9c%e1%83%a1%e1%83%90%e1%83%a2%e1%83%9d%e1%83%a0%e1%83%98/
https://georobot.files.wordpress.com/2012/07/transist_g2.png
https://georobot.files.wordpress.com/2012/07/transist-common_emitter.png

o1

20 IOV 25 N I | P BN S
SR T G I I R S
JdodAar

2 T T L T T s L

~(_'|1\ . . Ugate) L~

R R U S

< 0 < 1

7 v 1JFETILIMOSFET: -~ 1 . _ " _
1.1

=L 1A L !1L : . °~J.|17L L, - ” J . ” .

SRR 1, .7

| rL o, JFET ©
".. Lo H> = -

o€

o: _I” ll.I ”

~> v ~ = C

1 .1-11n
1, . 7+ 7177

th-- 7«7 17 e 111,
170

~
PUILEYE, supetlei,

”I_LL'|<”1 :.IF . ”n

~ 4 > —

5
G

]

B
G

k]

MOSFET enh

5 ]
G G
] [u]
o n]
G
G
5 ]
JFET

", .3.38. .1,

2 2 R I S B §

T N R IS I T

— > - < —-~ [

A I E N T T T

. r

L

e 111 . )
A T L % DU A SR IR R« R
C I T U0 OO U A I S

J 1 TR 1 e s U W S T, B

"1 1~

~ ~ ~ €

v 17 0 dfd4+ L d A 1AL 1A 1. 1 Ruysoudtce; drain).
L(A";r"-l(o”" ‘I:Io-:,1>

s 1

€

P AT e e
Ch AT
L A HE R N [ S T

o~

L I

G P-channel

M-channel

MOSFET dep

T TR T

.I LI I

R T 2 T

< ©°o o ~ A -

LT, AT T e HT

72

<o ~ ~

170 T

]


https://georobot.files.wordpress.com/2012/07/transist_sqem2.png
https://georobot.files.wordpress.com/2012/07/170px-transistorer_croped.jpg

AT L R AT e e T ed A T T T AT T
e SRS R UL R SRt B U< D & RPN I L SR T T

.o L B T T RV S VRN AU ST T N A I TR
T I T T I (O e AP I R I R R
T TR IS s TSP Y N P NI IS B I B .

F IR TN e A I A S W B IS T THRM R S IR o

R B B PP D B S R SR R S DDA [ I R B B

. R BT B

=

73


https://georobot.files.wordpress.com/2012/07/itransist_photo.jpg
https://georobot.files.wordpress.com/2012/07/itransist_opto.jpg

\\\‘ \
AT Dot S el R

1R Photo Trareithor

L ° A —

.I Y L ” . ~ LF _I" ”

v 0 > L~

-I .I . ” . L” . L'| _I”.I.I ~ n =JL11A 1”\ 1 rn J ” . J, L1 'I‘ moo-

B I (N RO oty A S

°

ERRAU AR I AR U U FURS EE T 4 I A TS B B SR

< >0 '~

1 clod e e ot Attty AT A 4.

— ~

B I A R 0 VPRI B B B

LYo At T L oL ST L T . LA™ L8807,

X S P A

74

LTt

A B R

L
; - . ) R I
R P T A R (U O R L) W [ D SN, I


http://laliashvili.freevar.com/quarz.htm
http://laliashvili.freevar.com/quarz.htm
https://georobot.files.wordpress.com/2012/07/itransist_photo1.jpg
http://laliashvili.freevar.com/quarz.htm

F

’”

i.

nn
r”

N
T om

~ ~

Tk o 417

-

R T O I U B ™
1 R BT

R BT

1

N ” ” » r
o r/> L L L._ r/>

LI
A d LT A
P

<< ~

”n »

r”

”
N
<~

L

A

4235w odne

NS T N
Cndl,

T m Tn
B

°

-

” ’”

A

~ )~~~

VAR

a

r
< o d ~
117

’r

< L>

,
1,71
r ~
> < ona u o
”
4
o < < m o
r ”
N
A ~ =

f bobdoty

[

1: - " drC

BT IS T P B

1

I T b L

-

okl
11
"Lat A LA T ALY T e A 1
PR

-

0
Lbizwmmito bobdoy

" L3447 L 1 "

<~

]

L

FL L

r” ’”

[

” -
”
~ >

I_”1'>L‘1~_L-I”I!_”L

~
R L "

” ”

|

r”

~ ~ o >

1.

F

vo

—

S R BT I BT,
1A

75

10
T B

1

a

~

1101

L

L1

v

>

>

A

r”

1

i

1

R 2 I P

I L P A A
L J I’:_ ” ” ”
Jer -1 11
A ” ”
SPLTE
I T A N S T
R T B
rn A— "l- ” - ,0, . "-.1
L ” r
r = 1LJ-{-IFH nn
L (j ” '|~ » ” L X
B DR S oL
R

A—L

o

S T B I L

>


https://georobot.files.wordpress.com/2012/06/rezonansi.jpg

"..3.45. _id1.0" - 1

: A e
i 07,7 47 dtA e 1 e A Aot e, s "y T I

o w~ L £~ < —

17T 1, " _ 79147 1 or 0 AT, et 7 >_LI-('|1"V1I-1”‘ ")

—~

'Lvo)'l:0"1,1|-T‘.VL"1("V(\AMLV VL"'7|ai1l;1)'i,~Ll-1L'|"=Jo

(DR S R R A R AV O A 1 S R R BTN M A I S
S RV N IR T B B B O

Atmel . "~ . . "~ & i . ode o o, 150" I 1, Jer e, ud

v CL,.C2 e, ot e A1 42222 o7 0 T 1 .1

——— ——e——{XTAL2

i p——a—{XTAL1

I

76



] ” » Ay y = =
SO I B S S wo wol Al 4" 0 0 A P
~ 117 1 1ldd4”_, " 1A
R S S PO R R S A Ol S NS S R B SEE S R A B
i 1, 1w d1- 01 "0 1111 T 0] oA A, WA R
St AN A T d -, o A T 1 AT e AT A a1
L R T B (e I A i I % T I TR B I | P I 1171 11
S S I s P A " IR I I SN T i N TP % I TN b P
T O B A R | T O T T N B S T KN R I
U I 10 03, TR I I R S I I P L e 1
1. e J1 210 e 47 1 hd 4™t 4d 1”1 dod 11 A
R I L SNV B IRURUROE I B AR B B A RSO DI B
[ " T T T NP B s E AR I N BN T AN I T N SR P H
N D B
R S I L e A & U VR S B B
fyolgmeio (Brpdoge) | MIPOLOMMO (BwB030) [ mitolinmeo (G3mewmo) | mrbmbgmo (mmdsao, B PolGMMO (G3EEo, Mbobi@mo, Lsddago
N —[=F0,1258r ¥ ERSWD 633@?@‘2;’ * (PRS0 Rage0 gobdsgogRom) R14470 | R1733&
—%E—F“ o1 —=1-0258" o R9.1 10 K | 'f”‘_l - e +
«w (o]
—’l—l‘b Rz |T=FH058r "’i a T 1M: —|—_L|—S‘eﬁ R15 100 k
R2 T} 18r
2.2 R6220k | 3M e R13 izt
220 —{ 287 R8 470 k i R162,2M 47«
R433M R12 --
——} |Ttser RG210k R1021M —|—_L|—
MOUGMM0 2MFOBOZ0! | smbeibligmte Somdeze 3mbEblshmgbo (3nesfrmen | jrbegilagno FrbEyBlsHIHo GIEHEn 80 brmzol jmby
ogfBmfnboligmeo @b 39330 o5 SA3mnsmemo) (15B8530) Saasendos 3mbrgBlagmmo gamaee
Feolgmmo 9’73 +C4 = . GosrEmEoo
ke MK
R*ﬂf £ H €1120 57 % ?;0 o C75..20 €9 5..240 %ﬁ’cuj
jﬁ— €3 0,047 MKk ol M 45° 45°
\
T T —— o o i
RK2 RUA T N
C21 Mkx600 B s ces.30 €109..270 S = c22
:ﬁ_ _ IN.C6 10 mkx20 B
ET U —J= ]”1|5 v C12.1, G122 12.. 495
- oo (BSB100- abeadgrgte bgos 03, @Bmbgmo BgbosnGe | B0 k380 Lisbogrogrba
T IR | et (13- wsssagion)| V| S 2| @eremeneomotes | (VDG e sapess |
C13 6800 o L2 (L7 — b3ogmghaols ) R VD1§& 0
—_— Rzs, - 80° #vas - VD7
Fo P | by by A Tt ekt S
| c146800
L i L4215 <6 <L7 b2 ™ vpa
< L3 | b < . SIZW3 vos
1 =5"\45° 15 4700 7y PR

77



“Bagzol’ gomen (VDY)

oabolgmen (VS1),

o3 o - &MEBolgmmn P-N-p §FsEBolgmo N-p-N Hfas5bobgmn
apdmoeoma (VD1Q)| FOORTI0 B0m0s Srbabome VS2, VE3), et iy P,
amopds  (VD11) VD14 Lodobpmmo (VS4) . o
V08 zisvmz Pl V1 e ¢ VT2 v
B ] VS3 = | o 2| VT1 0|
Vo VD15 _\71542{_ Qs : VTS5 -
—— 3 9 VT3 L
VD11 2|SIVD13 vY¥ ¥ ;Hﬁao"f SEF\{SA z& @ 61[ |62
1 L]
= Ii}-ﬁf - 0
agmosho @FEbalgmso 30t 3HBEBOLANGO D50 GPITLOUYEED 80 | pesnessyBalgratio BmO™ @ Bironee BOIYMEBOLAMHD
€ - oo obmmofginme Bdigom @y | CBmmomgRgTe RBigem @ h
vT7 - s@boom fi- s@boo \\\ \Q\iﬁ HL1 ,7’/ \\
= ol 0o 33B0als % & vT12
Sy — ) Lgemger - MIH s <%. v
0.
15 4 S N A\ R19 ) Y N}
.
Al VT10 ‘- voi4 (8 )HL2 VT3
T mIgmEgEeme gemslgmenme | CHOMFEEeTe gMeETolanmgme - . e dfhonge
uz2 U4 n VL2
8 — i VL3.2
—
RB 21 (SZ_’SZ \&UEE U3 @Z_’ g v % -
N (F=%) . i
7r R35
Ty — 223
&= R
PgrEe Can00 3;;35’15“ $BBRDIIET 0G0 e Bt i wesnosee  AM3H
R7 SA1 . 5 e SF1
30 > SAB W | 3
= ! I ISAQ SA11 0
p 6 \ ES 1IN
™ © F{ 30° _sA7 SF2 SF3 SA13 —
= SA2 SA10 sA12 @ —@:
A I~ SAd SAB A TN
S

ar@bmmzgme BM1H preitogge 3M2H  |ssesosgm-emsmagymo RBmmger-3Bmbhmggeme 3060 @3 Lraggge 3Bt b“ga&ﬂ@?ro@:\
{ Bmseomarso GpymBstgets — | nomazgee qoTra3gie ageeges  (MWH-| STPRemmome
(L2fyols GppmBsmmbsdo XN — BggmgRolmsol
3 min Pongsore ) (oompmsoponasom ) | sagic e ssgmmon = smgosema) » XS
o T 6.6 Nt & @igon pacssh) XP1, AN XS4 ;_ ;
] & =Hpsen |55 e | 22K EE_- &
© SA14 1N N - 383@7 7o v s 8 o SR el
A o 'f } 4| SB2 SB4 i, . - 12 :
2 —ﬂB— < o XWW4 EEHE ?
— |V =2 >0
" +3.48.1 T U I R s A1 N T
” L . ”» 5 .:’ ’t ':' n 5 <w "” 1 ) L ” L + ”
T N O T K A A T P T I
R R T 14+ 7 S N B I N T I M B T
O L UL N I R B BV SRR I 17
<1 L oL 17

11 ?

AT B
R B B
T A
L S .

” ”
< ~ > )
”
” < o - < >
” . ~ l- 1
D R



S 0,125 Br
— N (,25 BT
e b (0.5 BT
=i 1BT
—{ i —2Br
=1V = 0BT

LT BA9. LT i

R B T P 7 1117 0, 11 o, ", 7
. L 111 100 " i_ 7, 2 I T Y T 1+
T N T e U I I N 0 L - TS S 1 P B "’
B T TR BT B
A R TP R VISR, ST XN 12
11 1 _ v 4™ 1, ,r»0d”
cL LT 11 T R 1 7 ST R
R S SR, i B - [ R i L, 1" 10 ..
v oAt 10 L, 9,88 _ . 7 . 10,5 . . 11
%-L 1 _ ", N I LT, e 100, #T0% | 1 o1, ¢ A4 1 1 w70 1
oL 17 R T R T U TR ST T : |
L, o0 et 11 1 v 0,3001% 1 . Lk 0 47T
T R T BT N T T K ? 1 1
LT T R A P T B
[ S R FoL Lo T 1. .7 1" "1 T ”
Tt
- L T I I R N
. [ B o L B A ? 1 1 ¢
et
Tk L Lo, o~ 1 L B . LT L
FoL -7 0,01 *10
T T 0 0,1 +5
17 0 1
I T T I 1 10 +1
D ” 2 2 2 100 +2
Lo T 3 3 1000
R 4 4 4 10
A 5 5 5 1 +0,5
T P 6 6 6 108 +0,25
R P 7 7 7 10 +0,1

79



SRR RN I U B I IR N A IR R RPN
1 ) ” . ) X ” ~ ” = L X ” 1 , - . _ . . - . |’_~, T- —’, I:, y { °1 _ :1 . L . ” . . ” .
L2 = 2200 . ".

. ” v b L ) ” Lo ” N n o . ” ~ "—2 2 . ” . L'| L 1, :! LJ 1 1 ”.I 111 . . .I . 1 n ) ” ,

L., T rLredtl_ 7 1.7 _ 100. 11, ”~1 O T IR T [ R I O I B LTS b
e 17 L, 1. v, vl 1.7 5 %, .1 -
L L L,41v_, 2090 . 11, 2310 ., 1 _ 1.

"">‘ "\"wrl_”L"(L'L'I""”I‘.ALL:"0>FVA°"<\°>L>i.l:"T:jA",o‘I'l
T4 .7 e AT T3 1A e e
o 7 . Z’ => L 'i " - < ”LLA"L”‘_ Y. o > FHQHA e 'i " R °|_‘|L”v~L = L"'r'll_. L ‘L 1’ - "
N T T e It IO P RV T2 PO [T PR TS I

TA1v e~ " 4417 o o4 0414 I T T L I o
T 17, .11 “'llL, 4,11 Lk ohad T TAM 1T e
R I B o I T E o N Pt N Pt A
L I T A A TR NS OO A I I I U [ BT I R N IR

S T IR | B RO N PR Mt A o T Rt N (N R PP B
LAPRPRITER R B b RS PSS R A RO

80



~F”3.50.J“)1<”V” J'I (" ” ‘””o_lu=n

, ” R ” . J_ >_I .Ill = .Ill . L.I =J 11) .Ill :

L
1
B N .
- =
—
| —
>

-
-
.

N
—
1
—

-
—t
—

-
—I-'_

I
-
:-l_
—

S ] ;
S I R I R I T R I IO

<011

81



>~

T 11, 1° L
" P T T BT B

VT

KT315

- VT17C2, R331 4 . |, ™ + .

o1

7 L

1. L

~ L ~

. "RL;R2-R3, R4, . + L 1"

TigleRd™ ) " " ok
BALhpn_: .- " 1”.” 1.

. ~

82

I

VT2

KT361

11

.
1.

N

-1 10,7 0 GBLLr Lo,

SR D B

I R

n
S B S T T |

1-171 01~

N oo 1

SAL S ru T

w3 , o, 117, -

" VT VTR, 7

.I

= An
T
<

1

11

”

~Any
’

>

.~ L1

.

L

—

L

Foo

1

IR L I B

1



Anlalinemnemo

SA1

+
GB1
! 458

YT, NT2 -KT315

_ " »3.54, 1 1 N I T 07 T 41{1’ S T
L T R T A B T o, " 7 .
1, b I T E T B 1 e At 4T
" T 111" " Cc.0o40 .7 7, r L1 GBY R
L I 1 1 1. 01 1 «tm | 1 Doke», i i1 ST T
- i S T R T T T T S T T E T S
oo .o lecr ) 1e2 Al T IR B i 17 .
T e T U SRPURD* WY N TR FR N 2 A R T
R I [ R T 1 I B A I 1
T T, 1017 [ T IR T Lo Fer 1"

oL Tt T T RLeRRA T T L AT
"0425 r - LT 1y .7 _R2¥11 1 R4t » 1 17 AT L
” *L~ )11I_>1 . ” N L 1( Lv11~'°,,Li"~
L”,,(_LN ',°< ',’1>VH~ °,,<1 77<rl_10~ o",,<1Ar
1, U U B Lotk 1 1 ST
. . ” ) 1 . L ” ) = L , ” . 1,“ ” ”1 L-. . 11{ . . - ” N . . ) ” , 1 A ” 1 ,
[T I .. Lo, [ ST " I o P
JI_,,,,~= "~’ 5 ALL ’,”~ J"1 A,,LJ" Fv1|-l_”,,
T e O B B BN A ST EE s

_.—
¢ 0.4-0,6 MA
L =t1
X I D I B I

L {17, T N B I 11, 1 L~ L.

oo 417



_ L
”n =
”

1

]

n=A

.. L SAL i1

T red e .

N U B i 1l " 11 " 11 _v, g Ld_ 1.~
s 04067 "1 L. do. U NTH AL "Ll led, e
I1_ .7 R v U 00" 0. e 1, L
1 17 ? i 77, Lo : T 117
O T T e O N T I S T A R S A Y T AP B I

1 .

. L. A 11,7 1 1o, 7R i, .
TLAGBLY Ao AT L AT A 0 1 T cd 17

1 T R AT o1 " 4T 1. T 1
=L 4 P SR I R R R
U I I I B P R B Lo,
. T Lo T W e e 11 RO AR, PR S 1 AL
” ”L =L'I1 (uf\1~=.|> ~‘L‘ ”-IAF”” J.I<HAL_{H~
L1

PRy IS R B ” 1777 A "o
R S N B kL1 117 117 N N
[ 0 AT e I O AR RS N AL i (RS FPTRE P B LU
TR I B IR T O T I .
”l—” —1VH=

. " ~3.584 1 1.7 Al " ” 177 A "o,
2 S S I N (R N N SR N T

L >

T .3594 1 ¢

1 .

.I }’ L(_ :1 L + ”

84

17

-I”A



3

—

R

i .7

~

10 1)

’”
<<<<<

S T s s e Y B
FLd”

3 + ” ”i,,” ~i ,,1— ” ” _ l_ o‘.l L.I -1' .I ”
L

S I BRI (S

R T P

A B s B

S I BRI (S

”
~ o ~ [ > o~

R RE R

R T

F

A

AR A N IS T I L IR P

B (O o L.
" 220
S IDOEE A
Tt Tt 1. o L H 11X

{ _DP? i
{T(PTIE]) R - R I

” ~
~ L L
~ o

T

85



by 741 . . .
c 741, . .

d 1"~

e)

O I 1 R
S 2

r .I ”
4 ”
< A a L

" _I ” ”

" (1 11> v" .

1 RBLETJIRBO, L 1 _+ . 121 1"
_ ©N-EET,"P-FET! 1DARL?

~

”

o ~

L

A T T D

e2) ™M 64 1,

Y I

AL AT

86



= 1 }.N'/_ L L ) - . ",Jr_i » = W r . ): ~ L. 'l ” nJ_illL1_i-In>~u . ”
4111 "1 ™M1, a7 o141
L Fute Ty o0 e c e 3T 0 Ly o
T . 1,701 "0, L H_1T_ kT,
“ /7771, "L, 1 k-1
T T R I R IR L R RN I
IT1 1 "L .04 7, o1 i 1,7 " T
N‘L 171Ar,,” l_”vr1 ” ~1V° ',oA —L ~1’\HOL{
T R LT use " .-, ..., L
ST U I I LR T F S N ST R ST BT
R B 171, 047 T T U S T I
LT L4 I T I B Lo R
L woor o X J.L”> 1~>1v- ”"NII:LO'UI”L'LN'I,‘" n~v B HNN L L 'I‘
"1 ST BT B PP T YT B

SR A B B s B A
SO T B O AT S| R b B
:'I’ J_I, . F: ” " m

R 17 1

« » L < < ov |~
A A R N PR AU U RN TS
T P

L >

ST .t T (RO AXTE) -0 T -

R A
ST
. >H T1 ) L< +°

usB, ”

”— ” A= nn ~

1

i .
T e I R N IS R N O T | A
AR AT TS SRS | IR B T
2 N IT: B D T
SIS E AR ¢-1 0] ) HEN T
1 I T B 1

” "
R I I A

b L
T TR

I—": . .I :

87

Ij n o~
r”
< o 1<

CL

L

.I

17

L1

'I”

1



VALTAL TR Lt T L d 4 T (AQ).

S T N U I I R I B DA IR SR

T i I T TR (U B NIT I (R UL N AT JERA
LT I e s iyt 2]

N DT I AP I RT, IR AN AT RN B I S

T e T e I e I e 1 e e O S U S PR B
IR I B S L B B AL L S A

LY

L T T IR Wl AT B B PSS [
IR R T SN I RN P IR SO  N S
T TN IR I 1 ISR SR T & Iy R RN A, IR S T R
R B T
R R RO T e A A, N S I B TP P
R B I B S

L L B R A A O T A
S I R S B T IR R B coAdd L, u AT T
P R i LI R

88



N U I T B 17 L, oL
S S ER R N A S
(R NS I AU AT B AP

I T K O T T TP T T B
T B S T N SRR BT

T | T T N

T T L I

" " I P [ 11 " S BT T

89


http://www.ruqrz.com/wp-content/uploads/2011/11/remont1.jpg

[ T T S

—_ — .
1

43. v v -2 % v, Lo e
TR S T ST B T ATk I T A [
| N AU ST & NP TR TR R B
7 -1, 07 e A e Y oA, T
h PR S 5 RSOV DR S B
R S J B A AN, S T B A A P N
11 R B T B L DT B LRl T
cd, 1 17 R 1 1 h ? P T S T A Z B B
i 417 411 i _ 077 L,La~ 477 1. R R B
T L T A (N (s E S A L i 7
o L1 ,OJ T N B 1.4, mT T
cud T T 171" 0 & PO IS AU BN T
T N N i TR I A 1140, 11
i7" 11 F T P I B B T B [ I
A - »
T T T I B N I I (PR LA S A SO IO R BN BE R B
R I D N E AT S I B R BT AN AR
T R B BT I B T T
1oe "1 ir_ 7017 17 " i, 7, ¢
1 R R A ” AXQ 4.7 .., 11", .7 T 1 ? (T
L AT T R s R N N B Lo, " RN B B
U111 AW, IR T T A N R LA
1 B L R T R R I 11,1717 17
T i, _ro 10 17 o, 41 10T T T ree i,
I IR T [ S A R RO R IO A SO B
T I Lo,L [ T T R A T I T
T L L, L L L 17 T kL. R T A s I
T, 17 17 0 ; R ? 11 R BT 1
T T N S T T I L. 7L, Tk "y Lot
T 11, 1404+ 1207 1, 7 1A
[ U B R B T B L A 17 L+
L1 N 1A i, T T RN I N R L.
T I T e T R R A AT B A ' TS .
i Lo, Lo, ” i o N N R S
L1 1.
co 1,7 ? T N A .
R S I . LA v, 7, " 11 "~ 1o



1.

L1777 vde 41, L L.oL oL " 1.1 .7 1L
A I oL T 11 711, 41,
IT1d1+7" 107 A i T B K R R
LT L T B T R o T T 1.7
T TR oL S A 0
17 S R S I B I N U B A 1
A I I
H1+v 0 J14 7
" L - L
a1, .
" 1117~
” . ” i . i <-1,.,
2 I N O F R B
o1 1 I HAU 1 T 141, 7 ]
i, ., -7 e e 1 e A e V2 N BN,
R R A B R T T T R TR
R T 1+ " 17, 17 LT 1r 17 _
T PR T
T IR R ERRE BT U IO SRR S IO I B I
B L T I o I I T I T T R B
T I R I B RN T, A TR I IR B
L T I R i 077 R R, -1 T 11117
1147 7 R B R I 1.7 . 1111 .7 .1
R R A 1 171, 11 11 1~ 1141
T B I
LoF I TR B 11 I R I FoL 171
T R B B Lo L, s, 1, LT L
1.7 " S R AT R U TR IR IR PR SRT B FoL
[ T E N I D T PR R I E O T T ”
LA S T S R S S WP N | B, oA
[ I 11, 1,704 R B T B O


http://www.ruqrz.com/wp-content/uploads/2011/11/remont2.jpg

S I R T B 11 R P T B L S Y "
177 o417 17,171 _ 47" il 1, L1717 B L.
R B B T1e L T " P B I 11
T T AT DU EZ I BV N A R B V| A T S N IR
N Lo A B 177 A "+ 1”7 " _n 11,
L T R T 11 110, o7 o7 -1
. [ I T I 1T L r L, 17 e 1. re LT S
. R R T e R T S T T Pt B I B (A A
i, T B T B 11.
1 S R I .1 A R B T B T A
T BT B U L DT SR B B i
o, 0417 DT EE A T N A 177 T e RN TR T B 11 1
I A I I Y I R L B T A R R
A T T R ST TR R AT DT AU I B
11111, 10
_ oAt R R T I I R S I N T Y P IO B o
R T B Fo T I [ E HE s IR NN N B N BT I
PR P B i . S e U s K TR
141, oL 17 1 L R R A [ T P I B
1. 1 S e " R I B
A R 1.1 7 [ R
B 11 FL L R T R R 11" 171 _ 47"
i1, "0, AT T i,1 .7 .7 0. Lo 1.7 T
15104 ore 1 T T B [ A T B 1,1 .7 . .
A I AR B I (N S I N T A -1
1 Lo.L o~ » L L L 1. 11,1 1407 T v~
c 1.7 Jvitt, ., - 07 A A A, T 0470 11
1, T I I T N TR T B B o7
J T S R R B Tt T IR e B
T I LT (S S T S PR § I I N
R R B 11117 -7 "1 .. S I 1 A B 11 1
L.L =~ L, " e T O T i T ) L U
T R R B S s L " I N AR T A
I1_ 71, 047 AT € I B VP B I T 11 ST ’
T I L I
T B e T B N I R P B B B B
[ R A B I 1.7 7 I U T L, 01 11 1
L e T e e e I % R R A S A | B L1
A .7 ? i [ B T 1L 07 Jad T dditA
S A R N S A "
T 7 ¢ N I Tl I T
R T R W ! s s I AP AR N A B
T 4411° I I N (O T S T 1 2 Nt A s IO s Y I I AR
(11, . c47 ") 110, , L, ~L - 107,77 1, 101
[ FE U Y SN B

92



T . Lo 1 1.1, e 1
| A A I R I IR
T R T A E e I I A
T . rcd47 R BT 11
i1 _ 1, 1.7 _ "1 . v "~ 7
117 1. 717 PR B .
O S S S P
R T PR B B 1.
IR T PR BT B S I TR

2 T A L N T T

1. 1140, S U T I N S |

S ! e B B 1

I T e A

1.~ 47, PETEE I B 1.0,

N T T A S A R N

TR T I N I S T T i R

S T T R A R I I ST

e

Lo,

oLl 1

T

L<0A<

1,7 1

1.1+ _

0.

Lo

S I

>
7
n N

i-

L

=

.I

oA,



http://www.ruqrz.com/wp-content/uploads/2011/11/remont3.jpg

—_ T

-

—

-
- — - 3

—
- T

1

1
q -
L 1L
211

L
L + ”
”
L
L —_
n = -
F

PR I N

.. )
Ve ¥ L, .

_1:1000K250?

~

94

L 17

I

11 "

< o v

dd 11 A

z241, 1

144 ]
I R R

R T T A R B

v

14 0,11, 1t

]

Td e A1,

IR R )

<

LR I I I

Afvo

F o~ T

R Lo.L



r”

r”

’”

’”

—— = 220V

”

”

11 _7

1 177
R A .

A A IP- e 11

,]'Iro-l'l” = n =

>

~

Ethernet
n " » _I n

a ~

e TR T

1

”

1

R Nt L T S IO
Lo, U B A 11 _ 7 AR I R B
N T s T S A T RPN Y B A B B
1A T S J A I H U SR S S
L T et A O T
- 11 R I N T T U I IR I
A D N S AR IR NS IO B
L ST B N I S I 1.7 . 11,1,
O T T U
-I .I v n - n = T N ” 1 L r_I "N . L
Tl T R T 1 L1 1e s, 1
oo o1t 1 1,7 7, N .
e T s e (T P
T B I B BT R S IR S I |
S I L P T T P R R .
N S P R I A A R B
L B no L + ” _I = L ” _ _ L o ” ) ” .1 s L N
O & I R | IO £ I N T R
NLL(”~ 11)11‘ ”-IAHV-I‘ 11.1~, ‘_L(OA(L'I1
U A LU AR I SV B
TMepconanbHblii KOMITEIOTEp ¢ YCTAHOBICHHOH
N onepanHoHHoi cucTemoit n nabopom
CHEIHAIBLHOTO TIPOTPaMMHOT0 o0ecreueHns
MNpuHTEp
ITUKETOK
_____________________ e
} L] () Crenpn I
| [ Bnok nutaHua 12 V MuTaHne 220V d’yHK""U“a"H{Uw:
I — TecTHpOBAHNA |
I COOpAHHBIX |
} b - A YeTpoiicTB :
I |
Lol I__m !
| 3IMYNATOP 5-TU TeNePOHHbIX |
} NNHWIA [~ |
| 1 10 TenedoHHbIX annapaTos —1 :
} == |
| I
| I
i |
e et i st
TY 1 v T b
(cobpanHoe | | (coBpaHHoe | | (coBpaHHoe | | (cobpanHoe | | (cobparHoe
ycTpoiicTeo) | | ycTpoicteo) | | ycTpoiicteo) | | yeTpoiicteo) | | ycTpoiicTso)
GETTTT BB TTT GBI BT [T o
C 5— |
Ethernet
2v Ethernet — FX0 - FXS
4 8 L L r ” ~ _I ” _I ” N t ”
. . - 7 e N < o o oo Ao ~ > v o



S T I A I R B N BRI U RS S INT R SR B gt
Sl [ A A T U R I N I

I U < S T T I T RN BT 5 " {7

< o o

TR N B I A'|n<'|:L'|'-|A"\,,I|_.|,,Z1”-| LAJHLo_luMAeC__I_IN 1

° ~ <~ < ox¢

_ . o 5 oL, L R B .
1 T B T T 11,1 11, Lo i, 7.7
TR I B SR i1, 1,7 AT B B
J U T N H N B NN T R PP s B NS | s B

T T T S T SN A IR T i B e

11 1 vk, S T U A2 N EER N A 11, 7 v 1r LA

LT I T I N ENR (N E S AT N SRR RN T
L . L i : " . , r . n . i - .. + n . . 1 L”1 nn '|~L ”:" LF~A :" » ”~L '+11 , n . LL + ” . . » L

L S e AU R T B LA

°

R R 1117 1 ’ R Y A O

~ ~ >~ < o o o A o ~

A I R 1.1 JTAG - ek Lt "ur 1417 1.,

-

N .1 (boundary -scan)L 1 "" . L A P17 Ae o4

<H°"" <°AH°1”A°i”~ 1,,”~—~ J1 1(‘",,Li~ ~L’,”Fl
N L RPN PR R I L,
R S T T S : AT R P T R

96



BbIGOP LNy CKaHMpOBaHMS

o < A

1.

~<

I 1(  #fiésh .| 1SDRAM

L

EEHHIJIE

’
”

(|

<v ‘o <

T PN

”

.I

El
=

L CLL

o > >

114 %1,

4017 ) .

(1 o
_ JTIAG

nA

L1

~ < !

JTAG 1 _ P 7 wn A0 717 o A e e A, e n A
F T T T BN U A oA 1 oy b id L,
i AL'I\l,k»\=rLBGA,<ovA(_L1n=rL4'|1’1/,_,rLIFEI;I'J»"._I->tht1>”1
L e T T ¥ T IS A FR#S s I AT Y RGNS (s B0 I B
T T R IR7an I VR S TR I A S R T N R T i s B

T A . BV R TR (R N & P2 b IR I B WP B B 2\ C T TP N
11117+ 2, 4 ¢, 1,

T LA ATIITAG o T e It L L e e e
RN IV SRSt I N T BN EURA e dd Yo, e, 1
T S S T R AT B '|-|='|-‘"m,""1|-~
R I R & R B I W L [ N R i BN S TS R IR s I

97

-t



11

L

I T B

1,7+, 1,1
I
o 11

i 1+ 1~

Ao 4

N T
L h I

-

.I

RN IE R

n = ~1”

CHRSRCI 2 B B | I
OOOOO 17
AR R T I
o
17" L
L
T N R

98

I TP L TR T I B
. ) . 104, N

. -0 7417 801, 704" 1A
11 .

L ~

.I

n r

S B
I
D "

. o F Lok L A

L_In

1A

. ” ) J ”

Y R B I

01 1.



N

J

1

]

"

T N A
o

>J1|J-I”?"

_L.

< (-] J A L i ,1V~° <
L Pl e Ty 7
otd T,

B DT Y

1AL .-

o < °

U U
” ” ”n - N
A T I
17 0 Lk
Pl Lo
1r 71 -

>

1

L

— >

L

, L
L 17
11
NN

L = n

>av 0 <

v)”J”LL1'|"r,A 'l'l”o -Il

i

L?1 7
L 1”7 1, .7 .7
11114 L 11

>

~

L

o >

AL,

LAY A

>mv

-t =L

LL

> AT v < o

° <

11+ 1,
T Y I A

_I N n o

IR L

T

O I

R
AT
I_

LLLLL

R

o4

OFI_ILN ~
T B
- ...
e S N T |
i 71 L



=A =4 =4 -4 =

-

—

N
| S

Ll
—

L1
17
) -

R T
AT,

~

R LA

R B B

L

L

o ua

Crleed
I A P
LA

vL'I”



r”

101



lNporparmmMa KOHTROMNA
Tect N1

Mpoeepra N21
KoY TR R BXOR05/B5IX0005
533 BOSASRC TR
D OSEAS e MSMEDe
CRIEHEHHe © ADRYCHIMA
FFHECEME B MPOTORON

MNpoeepra NO2

MNMpoeepra NOX XX

Tect NO2

Tect NOYYY

o 4.17. 1.7 1o
I A e I A P T R R
11 R B i 1139, 1T ddd. 204171, 047 7
-i"=
A U IPZ R S NP I RO I S A S B A SN
? T T BTN R N & P S SR AN e AL K b thL”:JL‘ T 1.
11 11, .77 A I B N I T B
T R B I I i o™ 11, .71 " v 71, I I
T T T T B
Pl PR I B O I T s O T AU T N N AT S (N IR
" R ) T A
R I BN (P B 15 TR T
T I PR S B I e A A I o R

o 4.18, 0 L1141
A T T R rL 1 X L i Lo L Lok 1
- 1 c-1.0 ", L ] A N A1 1 11 R I
S T E N PP "R IR (R WO AR B S I S I O I |

102


http://npk-krona.ru/content/krona-705-vvod-parolya.png

J

I- : o <

1

r

—

o v o A ~

103

,-‘I-"oo,,-l’~ . .
"1 11 L
AT B A
1 B . 1
B T I K
Lk 1
l'" A< - (1,
T B 17T
(1 =|-”~= 77~
"o 17 1 "
1.7 oL 17
< o~ ] - "~
] 1 - L
T I . P
-IA I-.IA”"”
R R T
L F 1. 1.7
i, .71, T
D NP I |
1T e A
11 NPT I b
”N 1— 1 ” L
K cLF kL

T R T SN B B A
K Lo~ T B ‘_L‘I-A'I,
. 11 LF L |_L~1,
T I 1.1 L I I
L N D I B
" . L 11111
S 1 U S BT T ., I
,,=|-”~ +"L ~;
Tou it -1 1, 1
" ” L K L 1 L7
? cor A A
" T IR ” BT B It
R S S IR BT I S
I_1 -i”~ L ” ” ,,=l'
Lo 1, . . .
L 17 A R L
L I T DO |
L " R S .
0 i T T T I B 1, 1.
1.7 1 N L 17
NN FEPENEE L
T B CLF L, -
1 S 11 {1 14001



Sanepewka 100.000000 -
Mataepume U™ cTan.=1.000000
Wo3=U~
WO3=W0E3
CpaeHeHue & in [v+5] W03, U00T_00H, Uoo_oo P, 01, B
Koney ITF OBEPEH
IIPOBEPKA: D2, I~
A4 KoHTponeHaA Todka 97 ~InaTp.
Brieon Ha LCA03: rpynna=1-32, cocToanue=0=5520775F
Brieog Ha LCA03: rpynna=33-64, coctoanue=0xFFFFFFRE
Mogrotoeka wastepedus: Fonklu=aeto, [en. ]J=rc, Umax=1.250C
F.orarayraura Kb kanan=08
Jagepska: 1000000000
Warepure U™ crad, =1, 000000
Vi4=~
V04=4 04002
CpaeHerwe v<==2 W04, L001_0020, J001_002H, 03, A
Koney ITF OBEPKH

_ L a4

° o v o a

104




=

A W N

A~

105

, \’7,, L ’7-II_’7 "A|_L|_~ L,
P B T T T B
: 17 0 170
. 4.19. _1-. S B
"=-I.L+"
[ I " 147 L ” oL
T s e T U D B S IR R B
Joedt 0 o0 1T " FedT L
o1 R S B -1 17 A
L 11 7?
1v 1.7 T ] . o A T PR
AL L TR SR "R T & R Lo L 11 I
T I cd 1 Eod 1A e St -
L AT L td 1L

.I

1



1 >
IRE
.|

~ ”
< ] d °
+ ” . ) ‘,, LL
1 w7

SN L I I

<

c1

I I

S0 At T ESARR I SR B
A . 1 Al . ”n I'~ ,,: !’!LL . _IL . . .
L 7 I 2 A

o~

L,

w1
R

1417

Lol k)

S R

BN

11

ooooo

L<

-

46+ - 4~

or ol

”
L

[ ~

ra

_I n . .

.I

ASER NI NI B
SRS LY PO IO I

° ~ < a

Al o

v

n o
N

17 1

1

.I

<

e

1™

.I

—

THZAL L TE B TR I

Jrll

T R B T TR T

Te o "dadf”
‘fz(__‘l;l--l

AT 1

>

w¥= v1 r)J”‘I" .

L i, 1

” wm
v L =
>

—L .H » n

>

r ”

i

Lo 1 AT R TR 2 N o1 R T 2
S R U LTI RS Rk IS0% R LTI B
R T T P [T B .1 TALHM, 7 411 T T B
N DI T S S RS BT i DT B
A TR E R | ISURRU M I T B HPOR N B kI Nt B
R D I I S S L D R TR R
LR DT I S IS S ENTON P Y B I T B
cHM L T e T AT A A L e
T TN B e P T T A S T BT B
T I I R I U EPPRTTE At IR T BTl s DU B B
R R 7% R ER T N BN A Ty B B I 1 S - N R
A I B & R I R A

L e TR I

~ }_ ">

® o

.
L
>

, JL. R ok
1, o " ded 1 107
P R R B
P P | . CoLo-
N R S

ST AL

crdid T
Led”
I % R
e

E TS I R S I
R

"4 -
A ~ by

P
< e o<

o, REE N T

R A B I I
T R R N I | A I
R P ™ s I R B s B

R I s T 22 R K 1 DR
B U T | I B
L "
"I A
1+ LA

" . . L ~

1. .7 v et e, . 0os o

—

CANE TR B R
1.4

S
1.7

o F >
1717

]

1 L o+

l- ~

R R cud1
1 v, d 801, . .
AR BT 1
S TR P s I

A A

A~

L



LPT

oL

VOPRIT B

m

I T T N A T S I D AL T N R

117 0, T I LI B A T A I I B
R T R TR Ly I R PRt [ AR T P e IR N S I - N B RN

" S SRR S VI N VRN A NS I A G IR S B B
” R BT BN I B S A T T N
-I”I->L1'|m'<1;:"01M_LJ'|1~1__(|->L"'|__|-)LAJO'I-H'I.jm-IV 171 k1

i

L

Indesit-" _ 1 -1 17", am,
A P LIE IO | IV
IS 2 T L I T IO SOV A
LAV B I S RIS 1 s I

IR T - s A s AR IR IV B

”
1~

1774,

~
~

o

L <

T R (P B "y
P I I[P E RIS
” : A I P 1 R
SR I e A P
T4, 417148210 40 A,
°= T » o _1-0 j _L, ”’(" f‘_:’" I(- 1-

o

F

-I-I, - 'I,,L‘ 1(}0”J

I

L 000030, " _ 1 .
10000707 1 _ v 441 404w

” = nnr

" IndesSit” _ _
-l'l

o~

~ L

17774 BT oy
117

K R P

<

. L 1” ”u ,11’!_,

. 1 -<ll .I) I_Lll ~1 L,
S I

|—>u”

ron

TR I I

LcdAd T

o < Vv o

R e

~ %

-

140 "]

_L . I'B EVOI-" _

” n

1o

i n
”

~ =~

{4 "EEPROM24c64.] 1 _ 1"

~ o

. . 1 _ ”
17 1171
B H, ‘I A’L

r 'l'l> I_J H_I

-

K ”nn \1 u= |_ ﬂoom60
FA S B DR B ' B
nn a . 28’—

~ o b J”'-o:(

L

r

P S S T T U T R B T | I RS SRR TE O
I N [ BT T R T B IR I | e TN
e LT S A e S e P I RN 2 VicT= T
N P I
T T T ERN T S T R N RS I R AN 1 NN AR VT [ TN
TS PN B IO A A B B 2 S B B A R A SR,
R R I T R S e s AT I BN IR PR G T T T
A I N A I TN T R ST B I TP N P B I
Lot AT e T e A e T T e T
TR I ST o B B I I DR, S NI | N EROTRANL P IR I
R D & P ST TS BURE & DS MR IS (PP I

107

L

L

1

1

1



T O N O HP O N UV S U Bl

I S R IR T T b O SR TP, B I

o A~

e . ., 471+ 1 _ ARSITON” _J 1 INDESIT-" __ 1.~ 17 1, wd 7l 47
"L T ALl e

F01_~!!_|>.I<AD”:°”11F 1°'I:11':I=|-”1~|- :,<_J1<"°"‘IAL1"_|'”
FO2 - _ " st 1 L e A oA A,

FO3-+ » .4 t i1 Tl 1 A 1T

FO4-_ " .t 1Tl 1 TR I RN HAC M "1 11
FO5-_ 1~ 1 17 At dr U4 1,

FO6i CM, " . 1 A" 171 A

FO7-. " it A e d M7 A ot A Tt u

FOSiL _ . 17" """ v i A " el il e o4

FO9i v _ | I RS R R TR S B R B T U L R B B

F10i~ _ "l . A1 .~ 417 4.4 11

FI1i™ _ A1 e 4~ 4L ud”

F12i 1~ =™ _ o A2 7 A 4,41
FI3i " 4 117 » A7 4 e 0 4 ud L e T
Fiai _ "1 117 » A7 4 o o o4 3477 T r 4

FISi " 4 L A% A7 LT A AT T e
F17i 1 . o4 7 _ 7 o e 4 4 0

FI81 . ", » v v . D o ATHT kL

108



T4 e A AT s T AT TS AT
117 1714 N 1741 A S

AR I T & T IR T I T A L P R I
. .I . ” ”

—_
—

.
—
PR

'|_2(|__L

P L1,

L, 10
1+ B 1

4

”n

T I D

117 F

~

UL i

1

Lo 1
L1 1

IR .
R DU | A I
1~ T T T T WIS I P | I
Lo, L, - U A
117 171,41
T TS N TR I B
11~ 14117 S TR L TR Lo.L - I I R

>~

NN

1514y
R L)'{ _ ”

S IR B IS

(I P

.
—_ A <
o

MEE

F

~ vio~oO

U R [ I B | P B £ B N B 17017 1"
T I IS | I
SR ASE IR TS
LoL B IO
L, L, o~ R T
I P A
T R BRI S P
1. . . 6 [ T L)1 ”
THY " S T 17711, w1 17 1

11~
1

- o

11

” ” .I

~ ~ <

1.1 411

F

~ vio~o

L I T I L b I B

-
A N
.- =
1 1~
<

OAJ”I'
, 11

LI [T o ST S T S R

]
LR e Ar ... LS B I IOk DR Pt I & N

S U R o 1,77 -1k U B B

L AR B T | DR DR O W

T

L, AT
17 . 1-"1,41

R I BN & P IP B P . ST IV B FT

E(J__L_I_l_
>

109




[T e T N
>

L R "
S I
ol 7L R T | A . "1 A I T
Lo L q 1
- Lok 1 1. 71 A

Pl M o a o
> v

L > < ~
S I
kv__l’_’J'" "oy %217 Nt RN I N
- Lt 1™ 171 A
1.0 .17 417 1 A4 . P A, I .

1. 74,41

IR O P

Lol §

N
N —a T

]
10147
F

I 2 T BN B I P

T S THNRG W | B A I 2

o VoL _I r ) ”

R R T B B

VIS | B T

[
r H_I
L

~

o P T
§ ” - L_I -n I . 1 - =

~A

110




Ac ™ oAy ot

N A TN T LA IR R PSS S
I IO B L TR A
1) RS PP ) L I IO
T T S I S A, IR TN T T T | T, At B

RS T I R [ T B

a4 «~ o

ST T BRI

S T

LT T AL, T T LU NTSC, bt AT e T
1) I I DEUR VIR IR

R e B S AR sl A B ILY

1) I P S I S

:LALl-”v,D-I'"”L+'”°-|°”1‘|_:u<1;1-’:r|_”|<-Ll_1>”,vr
LI PP TR NI B AT I I M DU KR B I B
D 1" HA1 1.

R A T I A S I B R I (YR
.ol e A AT T AT

J S A R IR I B 2 NN MU L B T B

http://rutube.ru/video/26f0604e3dcda9ffc70598202ddbdd34/

111

Weedt " 1.1 1I"1.."" 1 4

A


http://rutube.ru/video/26f0604e3dcda9ffc70598202ddbdd34/

"1 +5L L

T ..
T,
4.
4.
T 11

Erisson”

T
(ve-(L"Anu
R T N
o v i koo

L LF
B T R A B B

I BRI A I

A

A|.=”L-I l. ”
”_Iu ] “ ” ".I L
>~ a ~

LRRNVIE B A I
G P

:-(1°“>“: ;1 - ~

” .I L"'I "’~n_l<1n>~ .I

> <

. = J 1}1' "-I

A

"L

-|> _I‘_”n= .
44

o >~

]

RS I I A B

~ ~

LI

A e E

~ A ©° &~ &

Ll 1121

o T

°o >m AV o >

P 1

> ©°o 0~

A

R IV O T | IR U i

L -+ 7 _ErissOR” 2 " <

> © ~ v o N

L + 7 _ Eriss6n”

" 5.1 1L .

v ~o

oot L

Ll ”

. L

Hv »0 L

22 AR bk B TR

11 00T,

~v

L+ " _ Erissdn 1401

1141 4] 1°

I I R T

y X 1~ Au r " (4 ."I

> ®

T I I
S I

112

I TR B

[

—

~ v G

~

oo,

I,

T T T I B
17,
TR E A

|

I T I T I
) 4
oA

koA

L L7
b, AT 141
N ‘-'11'- ~L< ?7 . L .

L [

A R s Y A

17"
n ~
< m~o nlL
F L L

”
i
o >
”
rr
<
N

[

>>>>>

.I

.I



”
v e >

I

I-<

r

1

, L

5 T

, 110

~ [

U TR B e KGR I
ToH A3 1 ) e |
L R R A T
R A
I A T T

1,1

L

nr

, . ) 1.
A R T T

ooooo
”
r
< [ »
. -

Lt

1+

L

Le ol

I B V"
N

L b Lk

-

., -

L

L S T IO I IV T E S I T 1. 77 "7 T I I B
I "R : T 7

o T i N ISR IS PR B P S I I

S A U S N N B I "2 WS I b DU S N R T B S

i N I R T I T W IO 2 A A N T R A P
S TR B Lt 11

°

.l!

~

Pl
R | T B |
|-

1.7, 4.7,
SIR TR € TS IO [

«

T d T PO BN B T I
SRR o Ik T T T DU T A A N i R S
4”1 J 1 J( ” °~', ” (-u L.I g ” . )_,,‘IL ”“ N” ” J .I .

L Ly ] T i . S R B I SRR I
ST A N T SRS B OO U DO S | S T I R IOV T I S
L U P S | B I | IS IO I TS I (RS | IS
N B VI ER S ST ST T LTSS B R S IS 0% IS EEs | B i E
A e AT AT T T
SRV NI TP I & RV PR SS AU NS N B N EUR SR T I B S B
1, AT Ayl e 7 A e AT e T  A
S T e | T T Y s 1 RN SO I NN [ | =1 570 ] o I N N R ”
TR PP T N U N R N U ET B N & FU NN S IR B B
ST T AT L T28BT64 L 1 T B0 e T e
R I IR INTERE IS I It A K AR [ AU DR o RN P (S I

” ”
, L

vV o~

LA e

113

R T T I I T TR BFSTE




o1 " _»SB7eA_ 1 . . a1, " V4081, -7
" U Je1.-1LAT8040N. " .~ . _ dw % 177 . . _ LA7Z804DN

'|<1' TR AT R ST D% T N A A I S S P T R B
T IR T E A P I R S T

IR WL IS OISR

S T TS & O ¢ 00 TS AR | R I TR B I B
N e I IR IZNE BT P b S B B IR B

°
”-

AT "1 T e S T T S Lo 1 e, e A
[ 5 ~ A v >

” .

o1 Tt e ACDINMP, e e d T s T A A e T A
X = I')”°~'| 11)’\1m|_ = L _I ”

T A AU I U T A 1 AU e AU R BRI B I
e LT TR e L e e T e

~ NN -~

2 e R RV . IR S P G

(AN IR s IR I TR U B S S D AR IR B S B T,
R T R T T T R AL R IS TR INTIS LA PR
S I TS BT IR T T RN RO SIS ERPDRNNE B SV AR I
A'rv‘lL"'l:o"-'"r~l1<L-|"11<eJ-lJL(*‘Ir'IA:"|_~L~'|<°A(.L‘IA'IJ

114



L R I B
. FoL r R L 'i ., L1} JH ”
- ~  on = ” n =
JCE R Lok
L N ” .I ”

. L1
'1’\,,:[‘]”
SR | I T
”=IJ:|: ,1<~r

T I B |
'I_<°(_ ‘J|L'4 ’llojr!!A.In

>

11 L

o ~

°

" . Sorly Ericsson K816i ~

[

O VO B

”

1101

I S TS B LU FRE T
1

_1‘ )r
-I ” -l

< >

T

,1A”:L.j”DJ1‘~|'A<1”J1”(_A

” JL”” ’

o a

A S DN

~ <

an LL o ”-I” J

! J_ Jn ” .

e
EVE
£
[
=
r
-t

Foeod
J”



L T AN I I O - R SO IR I IR SR N B

1 ”1 ~ 1. J F " n j 1 « 1 4 ” I-I_ II. j ’ n ‘_L L‘I (1 ° - P )J L -L " ) m )L "” ”” -I ~ ” =J ) ”
.- R . ? 1 « ” ~ 1 =1 " ‘~ i . L 'I L1 < "1 L, 7 J no~ Lo J ” . -IL _I N _I ” o L” < LJ
'I 1 J 1 F ", "= — L= J :I "1 J -1 L "o = r_I A_ ,,L

N T A N E ) T N IS I B

-1, 7 _ 25B764-" ~__L‘ O T YR (T U R ST I P P P I
U D S S A (s EE T HNOU Y A e Y SN B SR R A
T I R AR U2 R I B | R T (N A TR (Y ST IR P N R B
I . 1.7 Hr ri, " 11" -7 A1, 17 1 _uwid

e T U AT S S VTR SRR + Rt BRSBTS NSNS I RO X 4]

" 561, 4. 28B4 -1, 7 A e o

T IR | P P17 A T eI T T 17 1 2SB764

<<<<<

S U S P TS AR BN I N BV BTN AT B IV I I

J T L e T O S T S A R
O e M s T T 2 S S | S (R APy S I b I I I T
. I T S I ISR S N RS S I Y N I T WP s R |

116



S T I U B A RN P S RN S T RN 1 UL e T T

— ~ A~ A o v

Iv _-1(@7 0 ,°60) 1 v 11141 A1 L. 7o 111419 s

° L ~ < o A d o < A e >< ~mv ~1
SRSy A S R

~>

9
3
3
.

e, PP E T e b AT A A o e T T

—

RSP A SR A SR U U RNTRE US| DU N RN R B DR B I I
(R I IS IR R TR LVIF I IS ES I TR 0 B S P IR

oA AT AL ) 28B764° 1 " M AT T a4 ] a1 e
T S B TR PP T, SR TP & I [ B N ERASANAT T N IS B

el e T A e AT T e e
!

~ ~ °

Lol T od o4t RSBY64 L1 LT et T o T 1A
177" L42SB7B4l 1 " A . Ao T4 el A TR,
SR B TR R O A

R e e s O A S T (S A AU T IANIE I I B

sL L. L, 112SB764AY 1, 7 ot a7y 2 o170+ 7L ~25B772
S 7 o Erdsson 1.t ik L e, 41 .7 T2SB764
- LT I R N e IS I T O ST T T U P 1.0 v

~ ~ ° a ° ~ ~ u o

Lo, bor ki

1 T T28BTT2 L1 T Lt s e b e e, T AR A0 T i,
LT T e 12T T O8144 " G 1.7 4 2SB7642SB772
T PNP_ -7 DT A4 0t AT 4T 28BY7T A

117



Ob8141_ " _
i .

11774

111 1°

—

= r

SR I B

Erisson 1401 _ . |, .

S I

. .2SB772,(Q408814, "
12SB772,.13u8aSB64: ~ 1, _
R

L

AT

T+, L 2SBO85,- |

~

—

2102_ "1 1

111

oo,
L. 2SB764 © -
SRR IO TS SO B

1,17 12SB764: ~

SAu Ao

RIS LV RS I
SRR B B A

N 2

LERTI r
. N o
~ < o ~

L,R8B764_~ 1 _
SR I A U O e | Y A, B2

T I T I T I I

(T T S TR

— -~

°

1,7 AT
UURREEIE I I T I

“ .1~ " 1Erisséni2102” 1 1 4. 7 11

SR B

~

~ o~

118

o HO

1 <
ra
bl rom r ”
r” L
~ A < o <

1o T 0 e "% "

#933 ~ .

a~

SPRTEIR TN I
b AT T
" 2SB764 -

RN |

L1

I- ~

LA

~ - f_™ 1" _ Erisséni
_ " _ 25B764

T - e

SR A I RO

1 > ~
S I

" 12SB985

.I

U I S A R B
I R I B
A1 oA



" ¢5.9.0 4 1

> v

2SB764 L 12SB9B85, 1du814 1,

2nB7Rd F25BEY85
&0
. 5.0 | 47
s 05
Ul
S 1:3MHTTE
! g
1/ 2:KonnekTop
14 s 3:-basza
_2SB772,
25B772 A KTE14
1
2
1-Baza °
2 -KonnekTop
3 3nuTTER
LT #5105 41
T TR S T e
s I S I NP I IR B R T

AN

o~ v ~

S R I RTINS IR

1. "1+ 11

ooooo

FOod e 2 T e T e AL

~v o

119

L a



O I

” ”
” L w
<

) T N R
B P2 U U B

AN TS (D I I A (T I

T A
(I R TR AT | B
R I R R T T TR B |
0 N BT B R I D B M
T A R I
R T R I
LI R T A T
U T R S T I I
coo 11, 2200 L
T T (N L T Y
e T LT 1 Pover”

~o T~

1

AR A
RO B T R B P AT
R 4 T e B
SENTE B A U I R
: T
STeriAd A LT 2200

[N

2 R TR B A |

I R (R 2y O O S TR T S
oL A1

1.1
L.

o

)

s T S e e A VTR I TS

~

R IPATEN

, b va o, L

!« . ~ DAEWOO KR21S8_ . .

oA

S I I R
R A I

AT

120

1

e, 11,

,

.
N

L

v

. T i. L

—L

L ~

cq

v

F

liudnl

L =

~

o < < [

[ U
5

A > <

TS A
”

-I> —

” J'I .n L
A

VR LI I IOPR IR AR L Uk R RV
: A T B B
AL A1 4 e 7220
11 ""EwHE

d 14114
111 4

R L
171, 44177 7

L

oA

e 7 7o L.
R RIS I O A
ST U DR B B R

R I

ooooo

14111,

. ” J 1
17
TRl

>
(-]
N

— ~



A~

1

N S IR

1

B T T TR P LS (1S I N e M I S R I

R I T O I A I S AU N B A A R A A T

L

~ " L ¢DeGaussing {

-~)mi«‘.-
gozcadio.cu

R T S TR S F S I I I (T N K R

[ T T I O D U P Food 17 U A T R N2 .

°

- °.
A—

7

= . oy

A5 7001 e e ovd 08 E . _
~ e 1181
I T I I N : <7 41 10, A1 " - 11141 7

a0 v ~ [ o < o~ —-~ °

S T TR VAR R T AT T At ISR R S, [t T A 0 AR B

SRR I [ IR T R I S R N (TR i (RS I S (O U IR S

T SO I T S MU
T R R S O

1, 14 4Ma0dd1 1,7 17,77 7 _D/GCOIL

w d 47 )
1 14)" 111

121



TER U T U LT TP TR T ' I BV B B TP T TR RS BV
SR T T U R oSS NNt I BN SR-A HCCONY G AU R SRR B

~ > o~ ~ ° o A A

. . ” . : 0._”'_ ”‘ ~= - |- ). ol-”.IHI_Fr! L‘I ll( ~= X ” .I . o 'L ”< ~= - l— t \|_ o.IVI_”HN : ,; ;, -T . ., *
AR U NS I "R TYEL s B G HC U AP & A RS IR OTS BN e
e A e O Y S A S S S Sy I P BT IR
L TBLA AT T
LT e e id AT e Ty e T T
30 B (R SN DRI B I S IS STl Dk RN B A

- LI 1 J. L ” . r_I”_I_Ir-J< _I B =‘ _L I-v ” " m ) n j ;I .. ” ‘°A=.I rom ,J .I X

:LALI-”V”Q;IMI_'II-IL'I'[M1-|)’L:LU.‘L-I’"'IW”L,I_<L'|‘-|”J'|”<°=11,<'|I-A°‘|'|l_"
LA i id e A T A L LT e T A
[ T s I e e TN R DU I U S A, NN [ S Ao A N N R AT B

B A EURTRE Uk I IR
SN AT RS B S A FYRRE VS DRSNS AR S SUE | § EIP7IS B BT

~ a

et .M AT A T T e e L A I 1 1411 v, 1,17

~ ° A o< —

122



<: "L V_I L"_w y

J1 4+, Fo

> ow o

R S B

IS T R T

S R 2 B e

TR IS 1% IVl R T IO & I e KRS I R Tr RIS L4
oL ST

. eﬂ‘_"’:I-A"|_~L<JL'|-|F‘"AL‘lL'A"'Ij';JL,"(-I.T’I’. Lo, o,
T AN T UL s T L 1 1R I T D P T
S B I I SRS & 2 (A N T

S T L PP . T T I & PR IO Aol { Iy S N IS

1., =, -7
N T T R T
T IR

1

>~ v

[

-

I

oL FoL

—~

°

nn .I r ”I_

N A

a

T I I s
11v,-l1111(_|”—

A n ~

m =
A =

170

w

<

o

117,

RS WU s I ST R
T
PR AL
S I
IR I 2 (™R T I s I
T I AT,

Lo

SN A FEE TR I
N I B IV

- n

L1t

117

L
17,71 411°
117,14,

SR

U IO ) I IS IRV A I
S 0 U s B

FLF

~o

o1
I

14

L, -

L, A7 Ly L1
TR N  F I

AR T
BT

” = r n
(—11 ” F

1 L
L4170

J-

(SN (% I N T A B B

R D IR I
IR N U i PR
St oy woLq
" T 177,
R T AU ST P I
TTHA”C  vr " e %17
I A DR P T FLeor 17

1.7 1]

T .51601 .14

123

>

AAAAA



—_

—_ A

11,

~ 9
”

1

™,

l-:’-l\‘”

go=cadio.su.___

P oh

-I"L'I"

B N I I

~ A o< B
n n
> 1 > o L L, o o
” ” L" L = . +’ n O L -

i~ ~ T~ e

Toee 1,147 100 o, ™7
,’1,’,’~= Jl_ 11~ ” :

At LT T

LLL

TR B B B BN
. =T4RWC595N _ 7 » = " 1~

< o

.-
R v

TR0 Re PR TR I

124

Y B R

S A

~ =

R TR I L

A7 L

117
U I A

o < ~ <

. DIP .
R I NI A IE RN I

_n,r‘=uAL_|A
A T I I
A TR & I T

|_ -J ” !!‘

v ~ ~ o

47,1 .7~
LAd 17 i

o ~ v

[}

o«


http://www.go-radio.ru/smd.html

L _®'S'S

go-radio.ru

B

R e IV TR TR
AT L1

L

(o]

T

<
1.I.
I1
1

T #5.197"

[T 2

125


http://www.go-radio.ru/smd.html

S e s T RO 2 TR S 2 (NI I (51 1) A N
S AT T Y I I T B 131171, v "0 LA -

N RN T IR RS £V s IR I B R BV B O

°

°

Pt e T T e T T 1 LeD ()

[ 25 R (U N (R TP N i P A S BT
R 2 LT (R N N R B

= DL T Lol 0 T A D 1, 41 7, TAGER

< o A~ k ~ - ~
ALI716 ., 1o 770 7 oA 11T T s an e e e R LT
SN IR S O o B SRS NS PR IR RS PR ik B B
R NG IV ETR B B I
RS 1 IS RO PN A SRS U AT RS N A Sl SN
o, -1 1 T A% _ 17, DR S S KN A (T A P A I
R TS IO PR

gg-rac}u

L 6520 1 L.l AT A T s T
” ) ” ~L ) J’ ,t 1|‘~ 1 . . J J_ R -nn . ” ’1 ” - ” = 1" JD ”,, N r B :I-IJ11~>,, N ” ,,J 1!1 1) >” ”h,

T VR T S M T IR B NP7 S PG SN BN PO ROSIR I

AT DA IO S U I IS BV EPZNNR: INORRPRIRS IURRUP RS B I I
PR IERT Y | I R VRO R (P 2 | B B B B IO SR
PAA A, ST

SEDRRNS RS T S N (N T S R U N B N IS U I

MRS B e I T I IO S I [ IR
R T I B I Rtk S TR EERURY ILARNEIIES IR NAS PR T B AT I ST

126



-

IS P O I AP

”

L

<

”
<
o <
L
o >
L

J’L”-l” n = .L J-l””

o

" #5221 1

.

—_ T

127

L.

o

R

(R T A IR A

FT T . DA ot e A
oL, R R ST 1 AR IR

L I E T R A P |

TR (h IR P B B e I

R O VU S R
1.7 . t11 M7 " - 1”7

11

r

r
1

L'I m =

r”
o ~

"_FLL”{ 1 a1,

o~

S HeT

L1

FoLLd,

<

L

1

L

L

<

1.

ST I
Ut

» N11 . L('I"”
(I T I I
IR

>

1,”
1404
[T | N VY 1 I I

~a~ > "

”

°

a

>

1

r

F



PLCDIL, 7 Tt LT e, e T A T

s N | B T A s L B |_~,,'|’_|:°'|J
S D R ST
TR L LA N LI T SR T B RN B

v > oo > > v ~ ~ ~

AL AT L A AT T

o ~ 2
R S U UL DL DUUUR P T RIS I

T U St B ARV B W P A N OV S, 9

~ € b3 v

HE A A A S L R A R T e T | VU TR B IS . B

I

D S T I e i T e N "R A (U PO WY " St N IR T K TP
N Y (e R T s ED s [ (e KRN I 2N T S TP U
e N N [ R A e N s Y s D S FAR S E SRR S

N
” n =

L I O T A TP T IR N e I TR I TP T I TN N S | T S

S 0 A EUR o 1 E . O e U T § B E AR
SUUE R L U R I EPIRE B IR | O O I R I RS (5 I

r n oo = ”
.. . . ”
~ < o > ° v

2PN IV TV AP L N I RPN B 4 KU P B NSNS B
IR A ISR NI D NS 'k RS B AT I B IOV

~ < A o ~ -~ N ~ ~

128

< o > ° ~



AR I IR IR T A IO I B DTS B

" 524 v L AM_1. T d”

oA TR A - T :
SRR D e s DU T A B L

~ v

I P T T T - T N B It PP

SRR (R T IR I A O DR L

~ x

[T T O A I IR I

L 'I r 1 ,!,’ =.| I-J 111 ~'| 1 = J . ” ”L n ooy =

~ < © _A A 1

R AT I

_r ¥D-8Supb1 14"

|J _"”~v » )111-' ’ L

>”:01"\"_0'11:J11~-I1|-”A,_’\J|51='|!__“1A1-1’ =°A.I‘ n n

”
. oL
= by

) ” L‘I = Lo~ no _I= n) L _I ” ” L( ~ n r :.I L~

~ v o >> o~

rAL_I:, :L-:’ noro- Ly[:’ n o Ljr’\ﬂo

129

B S AT L U B



IR T SN S T I I A

0 = ver

nn
< < M o < o > e e > % . L -I1L‘A 1L .
L Tt 7 T T N SN " NN T & | AU T NI B F IR T B I T
L 1T AL, T T 0T e ey 20 e e 1 4

o e Y % VAR A (N TR KRN WU S T » N AR B A N
T U BN TN IR AUV  C WSS B D IS TR I
S U NS AU B I 2 I N NV 700 [ A B P

SRR B RS PP I A NV B R AU U TS | SURSPTR TS RIS B

T . -—~1, 4,7
SR SIS I AP, I I I AT IR DU S BN T
R T AT AR SO EUU D S PR A B T
I R h [ AU s D e NN BT (SN NS/ O T TR
LI T B T E A N AL

SR T I IS

I— <
el LALIRGET T T T T AT A T

PACTET) " 0, "7 s 0 AT et e T
11, v "7 UACERALLTI6 .~ " Tt T e ST A
. .I X ”L 1 L " J~1 - r L _I - : :! ) N » o 1“\ arA”uuo _I » AJ J”'I ;I'I . ”A‘ L ~<n” . ”

T d o T e A e At e T e 4T,

i o L L SN T S N S

[T <~

= 1.1 _". . " CHUNGHWA CLAAL70EA

130



140 T I e A
DT Swo. T 10 TFT

.I||= " ”

SR IR R B S A B AT B RS IO TN B U | ”
R T o AT IR LU I B, I L1

PazbEmMbl
namn

ron =n nn =
< A A v o > ® 3 ';I >I_

e B

el

am
| NOACBETKMA

_ " »5.27.Acer AL1716, , . -

a v o~
o~
< a7

S TR I B |

A

oL Lo 41, NT7HESF, 7 -

1-F1L4"" L'I"

ol o A0 T "o‘ T

r

r”
’

n or

PR I T
1.

11, t"1, -7, 1. NL7168F00010

<

R I (R S 3 S 3 0 N S R

131

~ =

RIS IF P R LS GR IR O I TR B

L

~

.I

L

S T R A .
_ NT7168F00010 -1 1 41 . . I+ ~



&

T il .l.nggﬁ;mnm
ey

SERELESy Sl

LLIJ'IBMQJbI KK ManMLl,H 51- 810 ]
.| D oa ' H’

j{» o nu‘, .‘3

.E NTT166F -0
i 0521-KS oL
MO0

mlg‘\(‘!

i nfﬁc‘

MMKpOC}{BMa
NT7168F

10 . #77M% 7 1 117 {Main boarg.”
8+ " SM5964, " |

P n
Lo 1.
° <
”

"Flash o T " Lo 41
o, 71 ’

N P i I S B
RS T BT S
e T4 4104 41

A "4, 41,

e ., SMBYB4AT . T . -
T I L T N S R S UL BB
J T S B ™ I | S S B A PN PR RPN

B L ST T R TR (N (R NS IR BRI L DI I I
T R IR (s I AR T ISP N N N AR I S I N I
' VAT A 28U0d L L

132



—_ . L/~
a
sV v

L

Npoueccop
YNPaBNEHWA

manmmummmmum

\ﬁf}i% gu& .t.CCG i

TSUI6AK
WSHIONT
95248

| MOHUTOPHBIA
ckanep TSU1BAK

LT 5297 . " .. T A | (Main board.

|-J"‘|~"‘| R N L A I B T

° ~ o0< o ~

G Y TSULAK 1 .7 e LT A e At

'AHHL:‘L;, R0 AT i BV ISP L VIR E I B ' A2 B DU

I_-|I-L‘IJ"'L‘*I;(-M“V1J=Lv‘|'111>LA-|V1LJ1~1‘. co, 11
L AT T T T
A e AU T T e AT T L T T

N VI (TR Ik IR R I T I 5% U R o A L

~ o < o 9~ ~> > a ~> A o ~ L

L IR I T RN A & RPN BT bk I N IR I
B e e A B I R IR I T o
-7 L oaeLs
. RS I IR IR N TR e (s K AR A | IS
i) st _C4+4t-"0c47’QSDw” -1, 0 " .~ " . RGH
A o s T i AT RGB O, L L Lo

RO RO N P T (PN B IO SR I B B B < [ 0% ”181]1”3”

Lo AT 1 .80 7" N

-

TSULBAK _ . . " : . " _ "1 L% L. . it Jiu1.7+ BM5964

L" ”- =” _Ir n N :1 = N .I L nr .I _I n~ _|= wk .IH Tn r X n

o v o > o A >A - > v > A< ~ ° ~ v

133






