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1 I.(EJIh PA60TbI

UeJIbIO HcnbITaHHH HBJUleTCHonenxa COOTBeTCTBHHHC SAK-XCI67CI-32F40FBB-A
anocrpaaaoro rrpoaasoacraa (l1I1), npeaaaaaaseaasrx ,n;JUIrrpHMeHeHHH B pamroanenrpoaaoa
annaparype H3.lleJIHH , 3a,n;aHHbIMTPe60BaHHHMCTOHKOCTHK B03,neHCTBHlOrrOrJI<j)IUeHHoH
,n03bIHOHH3Hp)'lOIUero H3JIyqeHHH.

2 OB'hEKThI HCIIhITAHlIH

2.1 HaHMeHOBaHHe H3,neJIHH,
TeXHOJIOmqeCKOeHCrrOJIHeHHe

Knacc
THrr
<I>YHKIJ;HOHaJIbHOenaaaaseaae
TeXHOJIOrHH
<I>HpMa~H3roTOBHTeJIb
Hcnonaeaae
Tan xopnyca
06'beM BbI60PKH
CCbIJIKaaa CrrenH<!>HKau.HIO

<PYHKUHOHaJIbHOe HaJHaqeHHe, KOHCTPYKTHBHO-

aarerpansnsre cxevu
MC SAK-XCI67CI-32F40FBB-A
~HKpOKOHTPOJIJIep
KMOil
Infineon technologies, ClIlA
HH,n;ycTPHaJIbHOe
TQFP-144
5 IIIT.

http://www.datasheetarchive.coml?q=SAK_
XCI 67CI-32F40FBB-A

2.2 Ilepeseas rrapaaerpoa-xparepnes ro,n;HOCTHH3,n;eJIHH,KOHTPOJIHpyeMbIXB npouecce
HcrrblTaHHH, H HOpMl>Ina HHX npaaenen B Ta6JIHue 1.

2.3 Ilepeaens napaxrerpos H3,n;eJIHH,KOHTPOJIHpyeMble zto H rrOCJIe acrnrraaaa aa 6aJe
OAO «PHI1I1 «3JIeK'IpOHcTaH,n;apT», rrpasenea B Ta6JIHne 2 H B Ta6JIHuaX ilpHJIO)l(eHHJ B.

2.4 KpHTepHeM OTKaJa H3,n;eJIHHHBJIHeTCHBbIXO,l{rrapaxrerpos, YKaJaHHbIX B ratinauax 1,2
I

H B Ta6JIHuax ilpHJIO)l(eHHH B, sa nonycraasre HOPMl>I.

2.5 Cxesra BKJIlOqeHHHH3,n;eJIHHrrpa HcnblTaHHHX rrpaseaeaa aa pHcYHKe 1.

T a 6 JIHu a 1 - Ilapaxrerpsr-xprrrepna ro,nHOCTH,KOHTPOJIUpyeMbleB rrpouecce HcrrbITalmH

HOMep HaUMel{OBaHHe DYKBeH-
3HaqeHUe napaxrerpa Pe)l(HM

Hoe U3MepeHHHrrapa- rrapaMCTPa, e,n;HHHua.
0603Ha- He MeHee He 60JIeeMeTPa H3MepeHH.H
qeHHe

1 TOK rrOTPe6JIeHHH, f= 10 Ml'u;
MA IODI 45 VOOI =2,5 B;

Voop = 5 Bj
2 KOHTPOJIb f= 10 Mrn;

<PYHKIJ.HOHH.pOBaHUH COrJIaCHOilpUJIO)l(eHHIO ,[( VODI = 2,5 B;
Voop = 5 ~

rae:
Vee - aanpaaceaae nUTaHHH.
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T a5n HUa 2 -:-I1apaMeTpLI, KOHTpOJIHpyeMLle)];0H rrocne HcnbITaHHH

3HaqeHHe PeIKHM
!

HOMep HaHMeHoBaHHe EYKBeH-
napasrerpa H3MepeHHH

Hoe jnapa- rrapaxierpa, e,l1;HHHUa
0603Ha- He HeMeTpa H3MepcHHH

60- IqeHHe Me-
tree nee I

1 HanpHIKeHHe I

nHTaHHH, UITY, B VODI 2,35 2,7 I

2 HanpHIKeHHe
inHTaHHH, Voop 4,4 5,5 ,

n~H_cl>_~HH,B I

3 HH3KHH ypoaeas Strong driver I
BbIXO,l1;Horo , 1,0 IOL= 10 MA; IHanpHIKeHHH, B

lotS IOLmax
Strong driver]

0,45 IOL= 2,5 MA; I

-!oG. IOLnom ir
Medium driverVOL !1,0 IOL=4 MA;
10r;SIOLmax
Medium driver

J0,45 IOL= 1 MA;
lor;S IOLnom I
Weak driver.

1,0 IOL= 0,5 MA;I
lor;S IOLmax
Weak driver ~

0,45 IOL= 0,1 MA;
hllQlnom !4 BblCOKHH yposeas VOH Strong driven4asrxozraorc

(VoDP-I,O) IOH= -10 MA~HanpHIKeHHH,B
hH> IOHmax !

4,55 Strong driver
(V DOP-0,45) IOH= - 2,5 MA;

!oH> IOHnom
I

4 Medium driver
I

(VoDP-l,O) IOH= - 4 MA;'
IOH> IOHmax:

4,55 Medium driver
(VDDP -0,45) IOH= - 1MA;

IOH> IOHnom
Weak driver'

4 IOH= - 0,5 MA;
(VoDP-l,O)
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3HaqeHHe Pe)l(HM

HOMep HaHMeHOBaHHe liYKBeH- napauerpa H3MepeHHH
HOe Inapa- rrapaaerpa, enanaua 0603Ha- He HeMeTpa H3MepeHWl qeHHe Me- 60-

Hee nee
IOH> IOHmax
Weak driver

4,55 IOH= - 0,1 MA;
(Voop -0,45) IOH2: IOHnom

5 BXO,l:lHOHTOK o B<V,<Voop;
YTeq'KH, nopr 5, HA IOZI ±200 VOOP= 5B

6 BXO,I~HOHTOK 0,45B<V6V DOP;
YTeqKH, OCTaJIbHbIe loz2 ±500 Voop= 5 B
nOPTbI, HA

7 BXO,l:lHOHTOKno VOUT= 0,45 B
BXO,l:laMP6.4-0 C
BKJ1l0qeHHbIMH

ILHA -100nO,l:lTJJTHBalOIUHMH
peaacropasnr,
MKA

8 BXO,l:lHOHTOKno VIN = V1Lmax = 0,9
BXO,l:lYCUP C B
BKnlOQeHHbIMH

IcPUL -100nO,l:lT'ITHBaIOIUHMH
pe3HCTopaMH,
MKA

9 BXO.l{HOHTOKno VIN = VIH min = 1,9
BXO,l:lYCUD C B
BKJIIOQeHHbIMH

ICPOH 120nO,l:lT.sIrHBaIOIUHMH
pe3HCTopaMH,
MKA

10 TOK norpefineaas, 130 VODJ= 2,5 B;
U;ITY, MA IODi (10+ Voop=5B;

3 X fcpu) fcpu = 40 Mf'u
11 TOK norpefinenaa,

loop 5 VODJ= 2,5 B;
nePHd>ePH.sI,MA Voop= 5 B

rae:
Vee - Hanp.sI)KeHHenHTaHmI;
V IN - BXO,UHoeaanpaaceaae;
IOL - BbIXO,l:lHOHTOKHH3Koro ypOBHK;
IOH- BbIXO,l:lHOHTOKssrcoxoro ypOBHK;
GND- "3eMJ1.sI".
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TIl{ TYI..( HC
SAK-XCI67CI-
32F40FBB-A

El E2

1m
,",,11

Rl = 30 OM, 0,125 BT;
R2 = 10 KOM, 0,125 BT;
CI = C2 = 15 rr<t>;
Crl = 8Mru.
11 - pa:3'beMrrHTaHHH, Vcc = 5 B;
J2 - pa3'beM KOJllpOJUITOKanorpedneaaa;
J3 - passea KOHlpOJIH <PYHKQHOHHpOBaHHH(MeaH.n;pc qaCTOTOH1 IGQ).

PHCYHOK1 - Cxesra BKJIIO'IeHHJIMHKpocxeMbI SAK-XCI67CI-32F40FBB-A UpH HcnbITaHHHXna
cneQcToKKOCTb

3 TPE))OBAHHH no CTOHKOCTH H3,lJ;EJIHU

H 7.K4 COCTaBJUIeT
B COOTBeTCTBHHC lpe60BaHHHMH Mo.n;eJIHCneQB03.n;eHcTBml,cYMMa xapaKTep~cTHK 7.Kl

e.n;.(3KBHBaJIeHTHbIHyposeas $aKTopa 7.C C xapaKTepHcTHKOH 7.C4TP
pasea 0,57x1Yc fOCT PB 20.39.414.2-98).

HCIIbITaHHH npOBO,n;JIT B HOPMaJIbHbIX KJIHMaTHqeCKHX YCJIOBHJlX

uo fOCT PB 20.57.416-98 UpH 3HaqeHHH xapaKTepHCTHKH 7.Cs He 60JIee 3xl 04x 1Y C
fOCT PB 20.39.414.2-98.

4 HOPMbI HCnbITAHHH
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3mn N2 2 -7,C4 = 0,112x1 Yc.

Ilopaaox pacnera HOpM acnsrraana npasenea B IlpHJIO)KeHHH B «Hacraoti MeTO~HKH

acnsrraaaa MHKpocxeM aaocrpaaaoro npoasaoncraa SAK-XC167CI-32F40FBB-A ... ».

5 MTA H MECTO npOBE,l(EHHB HCnbITAHHH

MCnblTaHHjJnpoBo,nHJIHCbB _

6 HCnhlTATE~HOEONOPY,l(OBAHHE

06.f1Yl.JeHHenpOBO~HJIOCbna MO~eJIHPyww:eH YCTaHoBKe fY -200 (nara osepennoa
nOBepKH05.09.12)

Ilepeseas KOHrpOJIbHO-H3MepHTeJIbHOHarmaparypsr:
- KOHrpOJIb H H3MepeHHe napaaerpos 1... 2 (Ta6JIHua 2) B npouecce acrrsrraaaa

npOBO~HJIHCbCnpHMeHeHHeMnpeuasaoaaoro HCTOqHHKanaraaas «Keithley» Cnorpemaocrsro
Hexyxe ± 1% (nosepea 17.06.2009 - 17.06.2012, CBH~-BO:181068);

- H3MepeHHe napaxerpos 1... 13 (Ta6JIHua 3) npOBO~HJIOCbnpa nOMOIUHKOMnJIeKCa
H3MepHTeJIbHOHannaparypsr ETS-780 (cBH~eTeJIbCTBO0 nosepxe N2 150-p OT 11.05.2011 ~o
11.05.2014).

7 METO,l(HKAHCnbITAmm
6.1 MCnblTaHHjJ npOBO~JIHCb B ztsa srana rrocpezrcrsoa B03~eHCTBHjJaa H3~e.1IHjJ

<paKTOPOB7.C aa YCTaHOBKeN2 _" ».

6.3 Ha K~OM erarre B npouecce B03.n;eHcTBIDl<paKTopa7.C C xapaxrepacraxoil 7,C4

KOHTPOJIHPOBaJIHCbrrapaaerpsr-xparepaa rO~HOCTH,yxasaansre B Ta6JIHue 1.

6.4 Ha K~OM srane H3~eJIHjJnozrsepranacs B03~eHcTBHIOno ypOBHjJxapaKTepHCTHKH

7.C4, YKa3aHHOrOB n.4, CKOHrpOJIeMnapaxerpoa CHCnOJIb30BaHHeMHcnbITaTeJIbHOHOCHaCTKH.

Ilocne sroro npOBO,nMJICjJsasrep napaaerpos, npaseneansrx B Ta6JIHue 2, na H3MepHTeJIbHLIX

creaaax .Hl.lOAO «PHl111 «3JIeKTpOHCmH~apT».

8 BbIBO,L(bIno PE3YJIbTATAM HCUbITAHHH
7.1 BeJIHqHHa TOKa norpefineaas MC SAK-XC167CI-32F40FBB-A B npouecce

B03~eHCTBHjJ<paKTopa7.C c xapaKTepHCTHKOH7,C4 YCTaHOBKHN2 200 no yposaea 0,067xlYc

(aran N21) H 0,112x1 Yc (sran N22) He npessnnana YCTaHOBJIeHHOHHOPMbl. 0TKa3a no

<PYHKUHOHHpOBaHHIOHe 6bIJIO(IlpHJIo)KeHHe A).

7.2 Ilapasserpsr MC SAK-XC167CI-32F40FBB-A nOCJIe B03.[leiicTBHH <paKTopa 7.C c

xapaKTepHCTHKOH7,C4 YCTaHoBKHN2200.n0 yposaea 0,067xlYc (aran N21) H 0,112xlYc (sran

N22) COOTBeTCTBOBaJIHYCTaHOBJIeHHbIMHopMaM (IlpHJIo)KeHHe B).
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9 3AKJIIO~HHE

MC SAK-XC167CI-32F40FBB-A aaocrpanaoro npOH3Bo.~CTBa, npenaaaaa-reanae ~JUI

" Co.o.TBeTCTByroT no.
napaxerpaa, YKaJaHHbIM B rafinauax 1 H 2, 3a~aHHbIM Tpe6o.BaHIDIM no. CTo.HKo.CTHK

Bo.3~eHCTBHlOno.rJIo.~eHHOH ~o.3bI Ho.HH3HpYIOmero. H3JIYQeHHHCo.o.TBeTCTBYIOmeHnonyseaaoa

ira YCTaHo.BKe N2200 xapaKTepHCTHKH 7,C4 (cpaKTo.P 7.C) C YPo.BHeM 0,112xlYc
rOCT B20.39.414.2-98.

ITPMJ1O)I(EHM>I:

I1pHJIo.:>KeHHeA: Pe3YJIbTaThI sasrepa napaaerpos B npouecce Bo.3~eH.cTBHlI

I1pMJIo.)KeHHeE: Ilporoxorr H3MepeHHlI rrapaverpoa nocrre nepsoro H sroporo aranos HCIThITaHHH

IlpHJIo.:>KeHHe.n:Onacaane Ko.HTpo.JUICPYHKUHo.HHPo.BaHIDlMCSAK-XC167CI-32F40FBB-A

OT OAO «PHHH «3JIeKTpOHcT8m.8PT»

~~ __ ~~ A.A.TIOMHH

u4J1l..,J 20 (0 r.
-r--..~&-t~~~--- E.B. MHTHH

u.w,* 20)e?' r.

----,f-+-:~~-..;::"'-="....--__;B .A. 0 ~T

«'-P~' __ --=~....:.......:~ __ 20/ C7 r.

MH:>KeHep

--r,':::"'~-_='--_- nr. I1HPo.BCKHX
« 2~» __ ~c...t-VO~~M!;...'!",,!:'h:..____ 20/& r.
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