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BBeneHue

Hacrosiee pykoBOJACTBO MpeIHA3HAYEHO JJIsi pAOOTHUKOB IICHTPOB TEXHUUYECKOTO OOCITYKUBAHUS
nporpaMmmMHO-TexHHYeckoro komiuiekca «RR-04Ky» (mamee IITK) m comepxut HE0OXOAMMYIO
TEXHUYECKYI0 MH(POpPMALKI0 MO MOHTaXy, peMoHTy u yxoay 3a IITK. B Hem mpencraBieHsl
ANEKTPUYECKUE CXEMBI U OTIMCAHUA OTNENbHBIX yacTeil u 61okoB [1TK.

Ucnonb3yembie cokpaweHuUs1

IITK IIporpaMMHO-TEXHUYECKUN KOMILIEKC

oIl ®duckanbHas MaMsTh.

CIl Cucremnas 1uiara

OTK OTt1es1 TEXHUYECKOTO KOHTPOJIA.

IIK IlepcoHANBHBIN KOMITBIOTED.

OKIJI3 DJIEKTPOHHAsA KOHTPOJIbHAS JIEHTA 3aIUIIEHHAs

NpaBuna yxopa 3a MNTK

s HopmansHoi padoTs! IITK HE0OX011MO cOOMI0OAaTh CIASAYIONINE TPaBUIIa:

e OGeperaiite I[ITK oT ymapoB, CHIBHBIX COTPSICEHMH U  MEXaHHYECKHX
MMOBPEXKICHU .

e 3anpemaerca unctuTh [ITK kakumMu-nmmub0 opraHM4eCKMMU pacTBOPUTEISIMH, C TOM
quciae CIOUPTOM, OCH3UMHOM, aleToHoM, TpuxjopatuieHoM. Jlns ynanenus c IITK nbumm
PEKOMEHIYETCS HCIIOIb30BaTh MATKYIO CYXYIO TKaHb. ECIIH 3arpsi3HEHHE CHIIBHOE, YIAIIUTE €r0
CMOYEHHOMU B BOJIE TKAHBIO.

e BcxkpoiBate IITK nyst yerpanenust Henosjagok MOKET TOJIBKO KBATU(PHUIIMPOBAHHBIN
CHEeHaIUCT cepBUca. PeMOHT u mnpoduiIakTUYeCKHil OCMOTpP NPOBOAUTCA TOJBKO IPHU
BbIKIIFOUeHHOM U3 cetu [1TK.

e 3ampemniaeTcs MpuKacaThCsi K pabodeil 00JIaCTH TMedYaTarolie TOJOBKH MPUHTEPA
METAJIIMYECKUMH MIPEAMETaMHU BO U30€KaHUE MOJIOMKH FOJIOBKHU.

FabapuTHble pa3smepbl

i@d




PyrosoacTBo no TO M NEMOHTY

MexaHn4yeckas 4yacTtb

BHewHut eud MNTK

Pucynok 1 Buemrnuii Bua IITK

Kopmyc IITK cocTout u3 ciaenyrommx OCHOBHBIX YacTen™:

1.
. KpblwKa oTceka bymarm.
. MHavKaTopHan naHenb.
. BbIk/toyatens nuTaHuA.

NouswN

Kpblwka Kopnyca.

MaHenb pasbemos.
Pasbem nutaHua.
KpbiwKa otceka IK/13

* B coctas MNTK BXxoaAT n gpyrve ycTpoiicTBa, yKasaHHble B ero MNacnopre
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lMaHenb pa3bemos.

BbIHOCHaA aHTeHHa GPRS.

Pasbem ans nogKkNoYeHNA AeHEKHOTO ALMKA.
9-nNnHOBbLIN pasbem ans noakatodeHma MK no RS-232.
USB pasbem ansa nogkntoverms MK.

PwnNnpE

Pucynok 2 Ilanesb pa3beMoB




PyrosoacTBo no TO M NEMOHTY

UHnOukamopHasi naHenb MNTK

MHaukaTopHaa naHenb NTK «RR-04K» nmeet BuA;:

HNHankaTop

nUTaHKUA

3

MHpukaTtop KHonNKa NpoMOTKKU
nNeHTbI

OWKNBKH

Pucynok 3 UnpukaTopHasi naHejab

1 .MuaukaTop nutanus (3eJ1E€HbIMH) CITYXKUT JUIsl UHIMKALUN HAIWYUS TUTAHUS.

2. MuaukaTop omMOKH (KPacHbIN) CIIYKUT U1 MHAMKALUWK HAapYyLIEHUs L[EJIOCTHOCTH JIaHHBIX B
O3Y umu @I, a Takke OmMMOKK OTCYTCTBUS OyMaru (Ha BCe 3ampOoChHl 10 HHTEpdeiicy nepempaéres
COOTBETCTBYIOIIUIN KOJ OIIHOKH).

3. KxHonka npoMOTKHM: Ipud OJHOKPAaTHOM HAaXAaTUW YEKOBas JIEHTa IPOJBUIAETCS
NpUOJIM3UTENIBHO Ha OJHY CTPOKYy. Ecnm ynepkuBaTh KHOIKY B Ha)KaTOM COCTOSIHUH, YE€KOBas
JeHTa OyJieT NpOoABUraThCs A0 TEX MOp, IIOKa KHOIKa He OYJEeT OTHyLIeHA.

Jlist 3amycKa TEXHOJIOIMYECKOro TecTa, Heo0XxoaumMo npH BoikroueHHOM [ITK HaxkaTh Ha KHONKY
IIPOMOTKH JICHTHI U, YAepKuBas e€ HaxaToH, BKiIounTh nuranue [ITK. Ilocne Tecra
aBTOMaTHYECKH YCTaHOBHUTCS CKOPOCTh cBsi3u o RS232 4800.
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PekomeHaauum no peMoHTy

O6uwue pekomeHOauuu

B nponecce skcrunyatanuu [ITK Moryt Bo3HMKaTh pa3iavMyHbIE HEMCIIPABHOCTH, CBSI3aHHBIE C
OTKa3aMH OJJIEMEHTOB. Takue HEuCIpaBHOCTH ycTpaHstorcsa B mnpouecce peMmonrta IITK, kak
IIPaBWJIO, B YCIIOBUSAX CTALIHOHAPHOI'O PEMOHTHOTIO LICHTpA.

Pemonr IITK B pEMOHTHOM LEHTpE JODKEH  INPOU3BOAUTLCA B OINPEIACICHHOU
nocinenosarensHoctyu.  Ilepexoxn k  ciegyromeMmMy 3Taly  BO3MOXKEH TOJBKO B Cllydae
IIOJIOKUTEIBHBIX PEe3YylbTaTOB IpEAbIAyIIero 3Ttana. Kpome TOro, peKOMEHIyeTcs IIPOBEPATH
OTCYTCTBHE OOPBIBOB (HAIMYHE JIEKTPUUECKOIO KOHTAKTA B PA3bEMHbIX COCAMHEHUSX).
[TocnenoBarenbHOCTh PEMOHTA:

e npoBepseTcs (opMHUpOBaHUE MUTAIOIIMX HANpsHKeHUH. PekomeHayercs Ha 3TOM
JTane OTCTHIKOBATh (UCKaIbHYI0 MaMaTh, DKJI3 u nutelidsl npuHTEpOB;

® [I0CJIEOBATEIBHO MOACOEANHSIOTCS Hule(bl npuHTepa. [IpoBepsercs, nocrynaor
JIM Ha HUX NUTAIOLIUE HAMPSKEHUS;

e 3aMEHOW IpOBepsAeTCsl HCIPaBHOCTh (QucKanbHOW namsaTtu. Eciu BoccTaHOBIEHUs
paboTOCIIOCOOHOCTH HE HPOMCXOIUT, TO IO XapakTepy HEHCIPaBHOCTH HAJIO OIPENEIUTh
Jpyroii ne(eKTHBIN IeMEHT Ha TIaBHOH IaTe.

Oco0blil KJacc HEUCHPAaBHOCTEH COCTAaBIIAIOT HEUCHPABHOCTH, CBSI3aHHbIE C HapylIEHUEM
CTPYKTYpbl naHHbIX. [Ipu 3TOM He TpeOyercss 3aMeHa SJIEMEHTOB, a JIMIIb BOCCTAHOBIICHUE
CTPYKTYpBI JaHHBIX.

BoccTraHoBneHue CTpyKTyphl JIOOBIX JAHHBIX, KPOME J@HHBIX (PUCKATBbHOM MaMATH BO3MOXKHO
3allyCKOM  TPOLEAYpPbl TEXHOJOTHMYecKoro oOHyneHus. [Ipy HEBO3MOXXHOCTHM IMPOYTEHUS
¢uckanpHOW mamsaTH wTatHbIMU cpeactBamMu IITK, oHa Moxker ObITh mpounTaHa Ha J1r0OOM
mporpaMMaTrope, MOoAJepKUBamIIeM ureHue Mukpocxem AT24C256, corimacHO HMHCTPYKIHMH K
nporpamMmatopy. PeMoHT uckanbHoit namstu B ycnoBusix LITO 3anpemén.

dyHkyuoHuposaHue lNTK ¢ 3KJ13

B cocras IITK Bxomautr OKJI3, koropas mnomkmiouyaercs uepe3 pazbéMm XP3 (cm. Cxemy
MPUHLIMITHAIBHYIO 3JEKTPUUECKYI0 CUCTEMHOW (TJ1aBHOM) IUIaThl M Pa3MEIEHUE AJIEMEHTOB) IO
IIPOTOKOILY I’C. Turanne Ha DKJI3 momaercs MOCTOSHHOE. [Tapamerpsl nutanus OKJI3 cMm. B
nacriopte Ha DKJI3. Ha3znaueHue KOHTaKTOB pa3bémMa 00O3HAYCHO HA CXEME NPHHITMIHATHHOU
AJIEKTPUUECKONW CHCTEMHOHM IJIaThl U COOTBETCTBYeT creuudpukanun DKJI3. dyHKImoHnpoBaHue
OKJI3 B cocraBe IITK coorBercTByer cneundpuxanuu Ha DKJI3. Bekpeitue u pemont OKJI3 B
ycnoBusx L{TO 3anpemén.

BbinosiHeHUe mexHos102U4eCKo20 O6Hy.l19HUﬂ C mepMuUHasna

WNnorpa (mpu ommbkax O3V, cbosx BHyTpeHHUX yacoB [1TK) Bo3moxkHBI cuTyaruu, Korjaa
HopMalbHOe TipotoikeHne padboTs! IITK HeBo3MoxkHO. B Takux ciydasx mpoGieMbl MOKHO
MOTIBITATHCS PEIINTH MPH MTOMOIIX TEXHOJIOTHYECKOTO OOHYIIeHHs. J{iIst BEITIOTHEHUS
TEXHOJIOTUYECKOT0 OOHYJIeHHs (onepalys BO3MOXKHO TOJIBKO KOTa TEpPMUHAII HAXOUTCS B
pexxume «PexnM pazperieHus TEXHOIOTHYECKOT0 OOHYJICHUS»).

JI71s1 BBIMOJTHEHUST TEXHOJIOTHYECKOT0 O0HYIIeHHs B pexkume «Bpioop» Haxkmure kiasuimry [ 0 ]
mocJie 3Toro Ha 3anpoc «C-00» maxmure kiaapumy [ 00 ].




PykoBoAcTBO N0 TO M PEMOHTY

MNnata cuctemHana (SME13024.120.01)

Cxema anekmpu4eckasl npuHyunuasbHas

5 . 4 3 2 1

L1 wmemiRmoa '[

o0 rat st I vezsz

o R
]
RILVOMEDEASS!
voom  wooss
A [1Rs
to || e
w2
Nl £
e E=
Ty

o

o D e T1LCIMC, OGS

Usahx oein L::.Dﬁ/\.:mm‘!ﬁhw'o S0V FABMC. FBY
=t

B Elb?’i&mmu Ny ,;‘Ss{»‘f! RO
PR e Vi e

)
ST e T

an
iAoV 1 2
e TR GO TACOVD v
I3 ez
e SR R s
o vees
5 Nm,r‘wmrmm;nﬂwh PSIOMA[ 24V MO SIZ/MAT: L
e e
!
S O pbEarAr 2
et o
B TeABuENET_MoIo vocas
v d——- ]
Socuousn pare i
T SN SVOIA SOV ey s i
3BT CODI 8 oL VDI SIS DAT S T S0
B g
43 T
B N
xras 5
A T % ot veunsi
: wariow
aarm vecss
. ;
woron -
Ve voEm Ve Yogm Ve voem W vogs) ves
A AP A N
i ar e s
Lo Lo Loww Lo Ls R
veem oz x5t
e T
1 « : < :
“ B & 3
A S & & -
% . P :
2 & = & CCMAY I R Y2
@
g :
: -
(g s &
b o
& T
«
k=
vilt) T — — —

10




«RR-04K»

4 3 T»—_JCM
GRS =z
11 ARSTO! &
11 Az +7V5
1
H vCC M i T
D (W] AINTAPHASE ADUT1 2 D
AINZJAENBL AQ
BIN1/BPHASE BOU
T BIN/BENEL BOUT2 Ve
[ o B
[ MODE GND :
H 1 GND(PAD) i
! r
Il 1 e DRVEE3S 2
[T “ ]
: } ! VEC33 V5 -7v5 nTL 5
2
I G -
c3t c2 A, a3 3
" . . 010 0FETT . 28
[ .- ég 220uF 18V 2o
— — 30
m << 0526103072
=
11l Ef —_—
I E ég—
i vCe33 vceas TH COM  TH_COM
c i _T_ _T_ _T_ ©
©34 C3s C36 €37
otF [ 0wk | oteF | ot
vecaa — L
¢ =
o1 -
KA
- ca R2S
470pF a7
VTS
VT8 IRFO328PBF
DDTC123ECA ~
1l R29
B a v +7V5_UNFUSED
B a R 220
=8 +7V5_UNFUSED
74HC123D y cao
+7V5_UNFUSED cat R3T 33K
vécas nrua-wI 1uF vecasg—{——p—0H
B R32 B
veC33 23K
i P 2y Xs3
01uF VCCa3 24V T e
: w8 -
DDTC114ECA =
3
- . . ol i
D2 BUTJC
59 VCCs T 3
KA-352B5G0 T
R35 TJAB-6PEC
10K SW1
DTSGLE1K
V0
VTS
DDTC123ECA DD4s NTDSBETNLTAG
T ek
B a = —_—
1 Ct [ )
Rl |re
RIG  7AHC123D
A " A
Mainline
[Te
vetas <Tie>
Fize Document Number v
A3 | <Docs 1
Pate Tuesday Way 28, 2013 Fheet 7 ol 4
A 2 1

1



PykoBoACTBO N0 TO M PEMOHTY

01w

DA3

Xty

[
can

CAT  ATOUFRIEY (AR

WM WOoUT
l GO VOUTIS

LW 7330007

50
ALNERTR

El b

VM voUT
52 J_ GND VOUTIC
10uFR 16V

LV 750000

Z20UFA B

fid

o m-)—14|:‘

s 1 1EA] DAS
—:IL = il

R4t

CHO

i

1uF 1 0uF BV

alo

il

2

]
®

TR E}J IR

Mainine
e
«<Title>
A3 <Doc>

Eradl

E]

of

12




«RR-04K»

1 RHD0
1 XD

WT12
RLMLENZ

il MMZR0 1281504
o -
vaus |
o
o =5
s 2 MMZ0 TR TS0 N
5
ESBm2Ix1

— [PRTRE VU

=

1 =
0
TOAC ST
; o | Thorw
bl
Dos .
13 7
RGIOUT RCIIM g
REC2OUT RE2IH ]
TRASUT [ 5
TR2OUT [—
4 en 3 GRG0
e [o¥i] T8 6
P ]
' -
Voo END
WOONY  seopipERcH
A
l s
0 1uF
e
T N

13




PyrosoacTBo no TO M NEMOHTY

C60pOoYHbIl Yepmex

a| a|
i B 8
28
ik
S0, |
” q
ng e
+ g 3
g |HZZ : [ —
ik T+ 0
* -l VM
1 H] : lﬂul D o
. E
e i
RECT 0 B a
I
mm:: | 2 WEEDE% 1 5 _(
w N g ]
ﬁ;_”EED 08 ]
E:;E[] 3 L 1L
=" - o8 [
4 : zl] 08 (=]
:E“ 0g - g
a DE E g E T )
223
O N o O
: = 2 8 °
—
[ — AE
v
. O Ol
W
I_-"E =B éj}
5 5I’.‘jﬂg =
S - ael
éj} =1 Ok =™ En n g
g B O
E oo

14



«RR-04Kn

03
08 RS
mclm =
gk
[ -1
RO
i ] -
o |
e ==l
3 =S S
O
A P
SaiE ¢,
20 =
feri= WTH
Be
08
gt 0

g0

3]
] O

1 Ud




PyrosoacTBo no TO M NEMOHTY

lNepeyeHb a5ileMeHmMos8

(k] Fan Referenca Sty [Walue Ceescripthaon Manutactuner Ranuraciurar PN Equivalient
ieat ' 32 TEEKHE CRYSTAL 32758 KHZ 12.5PF CYL 3X3MM SEyar KX-25 DT-3ET
2|Ba2 1 1IMHZ CRYSTAL 12.000 MHZ 16PF SMD HC-49i3M
2ET1 ] BATTERY LITHIIM CON v WITABS Sony CR2033-HES CR2032-HE2
4)C1.52,05,C6.C12.C13,C1 43 0. 1uF CAP CER X5RICDG 10% 0802

1 C18,C18,
22,023,024,C035,C35,
8,C30,031,032,C34,
C37.030,C41,C42,
5 4 1uF CAP CER XSR/CDG 1
B|CE.CA 2 [20pF CAF CER X5R/CDG 1
7|C10,C11,067, CEECT2,CT4 |6 33pF CAP CER XSR/CDG 1
B|cZ9,042 H |2.2uF CAP CER XSR/CDG 1
2jC33,051.052 2 RIDuFE1EV CAP ALUM RADLAL
1033 ] ETpF CAP CER X3R/CDG 10% 0603
11]C40, 045 4 ETOUFETEW CAP ALUK RADLAL 8511
12|CE0,052.0 4 1DUF1EW CAP CER X7TR 10% 1206 SamEUng CLA1E1DEROHNNNE
13fCsL i ETIuFE3SY CAP ALUM RADIAL 10x18
18fcEs ' [2200uFXR3EY CAP ALUM RADIAL
i =] ' 15000F CAP CER XSR/CLG 1
1B[CES ' 0.01uF CAP CER XSR/CDS 10% 0602
17|01 1 FA-3S23SRC =MD LED 3,22, 6MM, RED FIngoright KA-32285RT
18|02 1 HA-SE28SGC SMD LED 3,552, 8MK, GREEN FIngoright
12[0A1 ' MAXED1SEXT IC CP AMP R-R 0 SC70-5 Maxim
20DA2 1 DRVEEIS IC MOTCR CRIVER AR 1ZWSCN L
21[DA3 1 [TL¥1117-32C0OCY  |IC REG LDO 2.3V 1.8A B0T223-4 U [TLV1117-33C0CY LM T1TMPX-3.3,
HCRP1117ETISTIC
Z2DAL ' [TLV1117-50C0CY  |IC REG LOOC S0V 0.8A S0T223-4 L [TLYV1117-500DCY LIA1 1 17TMPX-5.0,
RCRI117STS0TIE
23DAS IC REG BUCK BOOST INV ADJ BSCHC oM Semiconductor  |MC340E3ADR
24|00 WMCU ARM CORTEX-M2 513% FLASH 208-LOF2 M2 LPCATTEFSDI0ESST
ZEDD2 1 RILVILDSDEA-5S] [IC SRAM AMEIT(E12K x 8) LP SENS 2.7-3.6W 32-5TE0P Renesas F1LVISDEDSA-SSEED
ZE|DD2 ' MAKEIESPHAIE IC SUPERVISOR MPU LP 30T23-3 Maxim MAKGIGIPKAZS+T
g o] 1 [F44C1230 IC MULTIVIBRATR DUAL MOND 1650IC-N XS 74HC1230,653 ICOT4HC123M
ZE[DDE 1 SF3I3IZBCH IC RE232 LINE DVRRCVR 18-301C-N Exar GP3232EBCN
Z22|FUY ] MF-R300 FUSE PTC RESETTAELE 3A HCOLD SouUrns hF-R200
30HAL 1 HCMI201A SCOUND CENERATOR ELECTRO-MAGNETIC 5.5 CHM 70 MA  LIL world HCMA2014
LAY 2 MMZI012R150A FERRITE CHIP SEAD 15 OHM SMD [TCH MMZ2012R150A
322 ] RLBOS14-221K INDUCTOR UNSHIELD 22004 0.7A Soumms RLBOZ14-221KL RE0314-227%LA ABC
32|R1R2, A4, RERT RIDRIZ 20 10% RES W& 1710 5% 0603
F15,R1E6.R18,R19,R21,R22,
F.23,R33,R35 R46 R49,RES,
FE1
34[R2.RA,R14,R20R24 RI9, 10 1K RES MF 11MIW 5% 0603
R34, R37 R39, Ra7
SE|RE.R9.A1Z 2 1K MDW 1% 0603
SE[RTT 1 124K 10V 1% 0603
IT|RIT ' 10 100 5% 0603
3E8|R.25,R60.R62.AG4 4 100 100 5% 0603
38|RI5 1 KT 10V 5% 0603
40|RI7,R28,A31,A3E.RIE B 1220 MDA 5% 0603
41|R31,R32,R50.R51,RE2,RE4, |7 EELY MO 5% 0603
F.25
F40 1 1M MW 5% 0603
Fd1 i 180 100 5% 0603
F42 ] 1220
S|R43 1 1
S|R42 1 [EEX
7[R45 ] 3.6K !
Z|R43 1 DNE RES W& 1MDW 5% 0503
Z|RES 1 51K MW 5% 0603
J[RET ' 1.5K RES WF 1/
1|RE5,R52 2 33 RES MF 11MDW 5% 0603
RE3 1 1B RES WF 110 5% 0603
5 EK 1 DTSGL-61K DIFTRONICS CTSGL-61K
WD ' 141430 Dlodes T
o2 i S15 CIODE FAST RECOVERY 100V 1 Clodes
VD3 1 SEZTE2C103 CIODE ZENER 10V 200MW S00-323 Clodes
7|VDE VDS 2 52404 CIODE SCHOTTEY 2A 400 ShA Dlodes
] ' PRTRSVIUZX CIODE E5C PROTECTION S0T1435 M2 PRTREVIUZY, 215
INTINTIVTANTIZ 4 RLMLEZ0Z MOSFET P-CH 2 T8A 50T-23-3 RF IRLMLEZ0ZTR
BINTINT 1S 2 BCESTC [TRAMS PNP BIFOLAR 45V S0T23-3 Clodes [BCESTC-T
BINTS i RF932EPDF MOSFET P-CH 30W 124 8-50IC RF IRF232ETRA
B2NTE VT 10NT13 2 DOTC123ECA [TRAMZ PRESIASED M2N S0V S0T23-3 Clodes COTC1ISECA. PDTCI23ET
11 E DOTC114ECA [TRAMS PRESIAS NN 2000MW S0723-3 Clodes DOTC112EC POTCT14EK
] MTOSESTMLTAS MOSFET N-CH 60V 15A 43MOHM DPAK oM Samiponductor [NTOSESTMLTAG
2 PLE-2 PiN HEADER, 2.54mim pitch, 2 pos P101-SGP-060030-02
' SE5-PH-K-5 CONK HEADER FH SIDE 8203 2mM ST BEE-PH-K-3 (SM) CP-20-5
SES-EH-A CONK HEADER EH TOP EPOS 2.5MW ST BEE-EH-A CE-Wi2sl-E
PLEI-E PiN HEADER, 2.0mm pilich, & pos
B2P3-VH CONN HEADER VH SIDE 2P03 3.96MM ST BZPE-VHILF)SH)
D5-045A PCWER COMNECTOR
SCMOS CONK SMART CARD HINGED 2RIN SMD CEK Comporenis  [OCMOZ-30DSLFT R102
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