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MpeaoucnoBue

Llenn, OCHOBHblIE MPUHUMMBEI WM OCHOBHOM MOPSAAOK npoBeAeHus paboT no  MeXTOCyAapCTBEHHOM
crangaptusaumm ycradoeneHbl [OCT 1.0—92 «MexaocyaapcTBeHHan cuctema crangaptusaumu. OCHOBHble
NOMOXEHUSA» n TOCT1.2—2009 «MexrocynapcrBeHHan cucreMa crangaptusauuu. CraHgaptbl
MEXTOCylapCTBEHHbIE, MpaBuna W PEeKOMEHAAUMM MO MEXTOCYAapCTBEHHOW CTaHaaptusauuu. [Mpasuna
pa3paboTku, NPUHATUS, NPUMEHEHUS, OOHOBIEHUS U OTMEHbI»

CBegeHuA 0 ctaHpapTe
1 NOArOTOBNEH HekoMmMepuyeckum 06pasoBaTenbHbIM YacTHLIM yupexaeHneM «HoBasi uHeHepHas
wkonay (HOYY «HWL») Ha ocHOBE ayTEHTUYHOIO NepeBoja Ha PYCCKUM A3blK, YKa3aHHOIO B NyHKTE 5

cTaHzaapTa, KOTopbli BbINOMHEH Poccuinckon kommccuen akcneptos MIOK/TK 91

2 BHECEH TexHnyeckuMm komuteTtoM no cranaaprusaumum TK 420 «basoBble Hecylpe KOHCTPYKUMM,
neyaTHble NNnaTbl, COOPKa U MOHTaXK SNEKTPOHHBIX MOAYNE»

3 MPUHAT EppasuitckuMm COBETOM MO CTaHAapTu3auuu, METponorum u ceptudukaumm (npotokon ot 14
HOs10ps 2013 1. Ne 44)

3a NpUHATUE NPOronocoBanu:

KpaTkoe HauMeHoBaHue Koa CTpaHbi CokpalleHHoe HauMeHoBaHne
cTpaHsbl no MK (MCO N HaLMoHanbHoro opraHa
3166) 004-97 no MK (MCO 3166) 004-97 no ctaHgapTusauun
Benapycb BY loccranpapt Pecnybnuku Benapycb
Kuprusus KG KbipreiscraHgapr
Poccua RU Poccranpapr

4 MNpukasom PegepancHOro areHTCTBA NO TEXHUYECKOMY PEryNMPOBaHUIO U MeTponorum ot 16
ceHTs0ps 2014 roga Ne 1109-cTt mexaocyaapcTBeHHbli ctaHgapt FTOCT IEC 61188-5-5—2014 BBeaeH B
JencTBKE B KAYECTBE HaUMOHansHoro ctanaapra Poccuiickon deaepauum ¢ 1 maprta 2015 roga.

5 Hacrosiumii ctaHgapTt uaeHTudeH mexayHapoaHoMy crangapry IEC 61188-5-5:2007 Printed boards
and printed board assemblies — Design and use — Part 5-5: Attachment (land/joint) considerations —
Components with gull-wing leads on four sides (Mnatbl neyaTHble U c6OpPKM NevaTHbIX NNaT. KOHCTPyKUMS u
HasHayeHue. Yactb 5-5. [MpobOnembl kpenneHnss (KOHTAKTHbIE NMOLAAKU/CTbIKKM). KOMMNOHEHTHI C
KpbINTOBUAHBIMM BbIBOAAMM C YETLIPEX CTOPOH)

MepeBoa C aHrAMMCKOro sisbika (en).

MexxgyHapoaHbIi cTaHaapT paspabotaH TexHM4YeckuM KOMUTETOM Mo craHgaptusauuu IEC/TC 91
«TexHonornss CBOPKM 3BMNEeKTPOHHOro 00OpYAOBaHUA» MEXAYHAPOAHOW SMNEKTPOTEXHUYECKOW KOMUCCUM
(IEC).

HaumMmeHoBaHue cTaHOapTa W3MEHEHO OTHOCUTENbHO HAUMEHOBAHUSI YKA3aHHOTO MEXAyHapOA4HOro
crtaHpgaprta ansa npusegeHus B coorercreue ¢ FOCT P 1.5 (nyHkT 3.5).

OdmunansHble 9K3EMMMSAPbl  MEXAYHAPOAHOTrO CTaHAApTa, HA OCHOBE KOTOPOro NOArOTOBMEH
HaCTOALLMIA MEXTOCYAaPCTBEHHBIN CTaHAapT, U MEXAYHApOAHbLIX CTaHAApTOB, HA KOTOPbIE AaHbl CCbISIKM,
MMEIOTCA B HALUMOHAIbHbIX OpraHax no craHaapTusauuu.

B pasgene «HopMaTuBHbIE CCbINKM» M TEKCTE CTAHAAPTA CCbUIKU HA MEXAYHApOAHble CTaHAapThl
aKkTyanu3upoBaHsl.

CTteneHb COOTBETCTBUA — naeHTuyHas (IDT).

6 BBEJJEH BMNEPBbIE
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UHopmayus 06 u3MeHeHUsIX K Hacmoswemy cmaHlapmy nybnukyemcss 6 exe200HOM
UHGhOpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHdapmbly, a MeKcm U3MeHeHuUl U ronpaeok — 8
EeXeMeCsIHHOM UHOPMaUUOHHOM yKasamene «HauuoHanbHbie cmaHOapmbi». B criyyae nepecmompa
(3ameHbl) unu  ommMeHbl Hacmosweeo cmaHdapma coomeemcmesyowiee ysedomsieHue bydem
onybnuKosaHo 8 EXeMEeCSYHOM  UHGOPMaUUOHHOM  yKka3amene «HayuoHnanbHble cmaHOapmbi».
Coomsemcmeyrowjas uHgopmayus, yeeOoMeHUe U MeKCMbl pasmMelaomes makxe 8 uHgOopMayUuoHHOU
cucmeme obLea0 rnosib308aHust — Ha oguyuanbHom calime @edepasibHO20 azeHmemea o MexHU4ecKoMy
peaynuposaHuio U Memposoauu e cemu UiHmepHem

© CraHgapTtuHdgopmM, 2015
B Poccuiickonn depepauum HaCTOALIMIA CTaHAAPT HE MOXET OblTb MOMHOCTbID UMM YaCTUYHO

BOCMPOM3BEAEH, TUPaXXKNPOBAH W PaCNpOCTPaHEH B KayecTBe oduuMansHOro msgaHus Ges paspelueHust
denepanbHOro areHTCTBa o TEXHUYECKOMY PEryiMpoBaHMIoO U METPONOTH
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BBegeHue

FOCT IEC 61188-5 «[MeyaTHble Nnathl U nedatHble yanbl. [poekTnpoBaHue u npumeHeHue. Yacte 5. AHanus
coeauHeHWit (Noca0YHbIE MECTa AN MOHTa)a KOMIMOHEHTOB)» BKIOYaeT B ¢ebs:

Yactb 5-1. O6Lwme TpebGoBaHus.

Yactb 5-2. IMCKPETHbIE KOMMOHEHTHbI.

YacTtb 5-3. KOMMOHEHTHI € BbIBOAAMM B POPME «KpPbINia HYaiku» C ABYX CTOPOH.

Yactb 5-4. KOMNOHEHTBI ¢ J-06pasHbIMM BbIBOAAMM MO ABYM CTOPOHAM.

Yacrb 5-5. KoMnoHeHTh! ¢ BbiIBOAaMU B (hOPME «KPbISa Yaiku» C YETLIPEX CTOPOH.

YacTb 5-6. KOMNOHeHThI ¢ J-06pa3HbiMU BbIBOAAMM MO YETLIPEM CTOPOHAM.

Yacrtb 5-8. KomnoHeHTs! ¢ MaTpuueii BbiBogos (BGA, FBGA, CGA, LGA).

Hacroswmin craHgapt coaepimTt WHAOPMAaUMIO O MOCAAO0YHLIX MECTax ANA MOHTaXa KOMMOHEHTOB C
BbIBOJAMM B BMAE «KPbINa Yaiikuy» C YeTblpeX CTOPOH. Kaxkablli pasgen coaepmuT MHpopMaumio B COOTBETCTBUM
CO crneayoLwmm opMaTom.

Mpegnaraemble pazMepbl NMOCafOYHOrO MECTa OCHOBaHbl HA PaCCYMTaHHbLIX 4OMycKax W BbiCTynax
KOHTaKTHOW nrowaaku u u3bbitkax obnactu yctaHoBku (cm. IEC 61188-5-1, «OO6wme TpeboBaHuA»).
PaccMmoTpeHne obnactu ycraHoBKM BkMovaeT B ceba BCe BOMPOCHI, Kacalwlmecss CTaHAAapTHbIX
NPOU3BOACTBEHHbIX TpeboBaHwiA.

Pasmepel nocagoyHOro Mecrta, NMpefCTaBIEHHbIE B HACTOSALLEM CTanHAapTe, NPUMEHWMbl, TMaBHbIM
o6pasom, K npoueccam onnaeneHus nassnbHbix nact. Mpu narike BONHOW pasMmepbl NOCaA04MHOIO MECTa, Kak
npaBuno, AOJMKHbI ObITb  M3MEHEHbI. OpmeHTame napannenbHasa HanpaBlieHUIO BOJIHbI, ABNAETCH
NPeanoYTUTENBHON, U pPEeKOMeHAyeTCsi A00aBnATb CneuuanbHble MOBYLUKM MPUNOS COOTBETCTBYIOLLEro
pa3mepa.

B HacTosiLeM ctaHpapTe npeacTaBfeHbl pasmepbl NOCAA0YHOr0 MECTa ANSA TPEX YPOBHEN (YpoBHU 1,
2 1 3) Ha OCHOBaHWM TpeX YPOBHEW BbICTYNOB MIOLLAA0K M 3anacoB OOMacTu yCTaHOBKU: HanbonbLumi
(max), cpegHun (mdn) U HaumeHblmii (Min). Kaxaomy nocagoyHOMy MeCTy puCBauBaeTcA
UOEHTUUKALMOHHBIA HOMEpP, OTPaXKAaLMN napameTpbl HAAEXHOCTM MNOCaAOuvHbIX MecT. PaspaGotumk
MOXeET TaKkKe cdopMupoBaTb WHQOpMaUMio, 4TOObLI OHa Haunydwmm 00pasoM COOTBETCTBOBana €ro
3agavam.

Ecnu y paspaboTumka UMETCA 060CHOBaHHbIE NMPUYUHBI UCMOSb30BATb APYrMe NPUHUMNLI, OTNIMYHbIE
OT u3noxeHHoix IEC 61188-5-1, unu apyrme pasmepbl BbICTYNOB KOHTAKTHOM MNOWA@AKM, TO HACTOSLLMNA
CTaHAapT MOXHO UCMNOMNb30BaTh A1 NPOBEPKM paszMepa ranteny NasHoro CoeauHeHUs.

Ha pa3pabotuMka BO3NMOXEHA OTBETCTBEHHOCTb 3@ COOTBETCTBME TMOCAAOYHOIO Mecta TpeboBaHuAM
npouecca MOBEPXHOCTHOrO MoHTaxa (SMD), obecnedmBaioM €ero CTabUnbHOCTb, BKIIOYAsA KOHTPOSb W
HagexHylo paboTocnoCOBHOCTL M3AEMUA MPU KCNyaTaLMKN B XKECTKAX YCTOBUAX.

Pa3smepbl KOMNOHEHTOB, NPWBEAEHHbIE B CTaHAapTe, AOCTYNHbI NPU WX 3akase. B craHgapte OHM
npueBeaeHbl TONbLKO ANA CripaBKn.
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M EXT TOCYAdAPCTUBEUHHUB U CTAHAOAPT

NMEYATHbIE MJNATbI U NEYATHBIE Y3Jibl
NMPOEKTUPOBAHWME X NPUMEHEHUE
YacTtb 55
O6bwume TpeGoBaHUA.
AHanus coeguHeHuit (nocagoyHbie MecTa ANA MOHTaXa KOMMOHEHTOB)
KOMNOHEeHTbI ¢ BbIBOAAMU B BUAE «KPbifia YalKkuy € YeTbipex CTOPOH

Printed boards and printed board assemblies. Design and use.
Part 5-5. Attachment (land/joint) considerations.
Components with gull-wing leads on four sides

Nara BBeaeHua — 2014—03—01
1 Obnactb npumMeHeHuUsA

Hacroswmin ctaHgapt COAEPXUT MHAOPMALIMIO O MOCAA04HBLIX MECTaX, UCTIONb3yeMbIX Arsi TOBEPXHOCTHORO
MOHTa)Ka 9NIEKTPOHHbIX KOMMOHEHTOB C BbiIBOAAMW B BUAE «KPbISia YalKku» C YeTbipex CTOPOH. OCHOBHaA LENb
[AHHOTO JOKyMEHTa — MpPeAocTaBuTb LienecoobpasHbie pasmepbl, GOpMbl U AOMYCKM MOCAACHHLIX MECT AJis
MOBEPXHOCTHOTO MOHTa)a, ObecnedmBaloLLMe JOCTATOMHYI0 Nnowaab Afs NasHOTO COeAWHEHUS, a Takke
BO3MOXHOCTb OCMOTpPa, TECTUPOBAHUA U PEMOHTA 3TUX COEAUHEHUN.

Kaxablin pasgen cogeput Habop onpeaeneHHbIX KpUTepUeB, OTpaXaloLmx MHopMaLMIO O Koprnycax, ux
pasmepax, CTPYKTYpe NasHOro COe4MHEHNS M pasmMepax NocagoqHbIX MECT.

Pa3mMepbl N0Cago4HbIX MECT PacCHMTaHbl HA OCHOBE MaTemMaTMHECKONn MOAENU, KOTOPas SBMSETCA OCHOBOW
C034aHWA NasiHOTO COEAMHEHMS neYaTHOro yana. CylecTByiome MOAENU CO3AaloT NPEANOCHINKM AN CO3AaHus
HageXHbIX MasHbIX COEAMHEHMIA HE3aBUCMMO OT TOrO, KakOW MPUMOW MCMOMb3ylOT B STOM COEAMHEHUM
(6eCCBMHLOBRINA, ONOBSIHHO-CBUHLOBLINA U T. 4.).

TpeGoBaHWA K NPOLIECCY Naiku ONMaBNeHNEM PasnuyHbl B 3aBUCMMOCTM OT CriniaBa NpUnos U A0SDkHbl ObiTb
MpoaHanu3upoBaHbl Ans TOro, YTobbl NPOLECC NPOXOAMN NMPU TeMNeparype Bbile TeMnepartypbl duakon dasbl U
OCTaBancs Bbllle 3TOW TemnepaTtypbl AOCTaTOMHOE KOMWYECTBO BPEMEHW AnsA 00pa30oBaHWUS HafEXKHONW
METannypruyeckon ceasu.

2 HopMmaTtuBHbIe CCbINIKU

Ons npuMeHeHus HaCTOALEero craHgapta HeoOXoAuMbl CriedyloLme  CCbISIOYHbIE  AOKYMEHTHI. [ns
HeJaTUPOBAaHHbIX CCbISNIOK MPUMEHSIOT NOCAeAHEee U3jaHue CChINOYHOrO J0KYMEHTA (BKMOHYasA BCE €ro UBMEHEHUS).

IEC 61188-5-1 Printed boards and printed boad assemblies - Design and use -
Part 5-1: Attachment (land/joint) considerations — Generic requirements (fleyaTHble nnaTbl U NEYaTHLIE Y3Mbl.
MpoektupoaHne u npuMeHeHne. Yactb 5-1. AHanu3 coeauHeHuit (NocajouqHble MEeCTa ANnA  MOHTaXa
KOMMOHeHTOB). O6LImMe TpeboBaHus)

3 O6buwue cBeaeHus

3.1 OOLee onMcaHne KOMMNOHEHTA

CeMeNCcTBO KOMMOHEHTOB C BblIBOAAMM B (DOPME «KpbIia YaiKku» Ha YETbIPEX CTOPOHAX XapaKTepusyeTca
HanMunem BbIBOAOB B (DOPME «KpbINa Yamkuy Ha YETbIPEX CTOPOHAX KBAAPATHOIO UMM NPSIMOYTOMLHOMO KOpnyca.
CeMmencTBO BKIMIOYAET B ce0A NnacTmMaccoBbie U kepamudeckue kopnyca. MNpy onmcanum cemencrea UCNONb3yoT
abbpesunatypbl PQFP (nnactmMaccoBbiii NNOCKMIA KOPNYC C YETLIPEXCTOPOHHUM pacnono)eHuem Bbieogaos) u CQFP
(Kepammn4eCKMn NNOCKUIA KOPMYC C YETLIPEXCTOPOHHUM PACMONOXXEHNEM BbIBOAOB).

CemencTeo UCnonb3yeT Kopryca ¢ warom Bbiogos ot 1,0 Ao 0,3 mm. Kopnyca ¢ 605bLUMM YUCIOM BbIBOAOB,
UCNonb3yemMble B JaHHOM CEMENCTBE, COAEPXKAT CIOMHbIE KPUCTaNNbl C GONbLUMM YUCITIOM KOHTAKTOB.

3.2 MapkupoBka

Cemencrea kopnycoB PQFP u CQFP, kak npaBuno, MapKUpyloT WAEHTUUKALMOHHBIM HOMEPOM
KOMMOHEHTa OT MPOU3BOAMTENS, HAUMEHOBAHUEM WM CUMBOJIOM, MPUCBOEHHLIM MPOU3BOAUTENEM, U METKOM
NepBOro BbIBOAA. HekoTopble KOMMOHEHTbI MOTYT MMETb METKY NEPBOrO BbIBOAA HA CAMOM KOpMyce BMECTO
MapKUpPOBKW. [ONONHUTENbHbIE MAPKUPOBKA MOTYT BKIMIOYATbL ATy U3TOTOBIIEHUA NapTUM WU MECTONOSIOXEHUS
NPOU3BOAMTENS.

MU3paHue odpuumnanbHoe
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3.3 Bua ynakoBku

YnakoBka KOpPMycoB MOXeT WUMeTb UWIUHAPUYECKyl0 DOpMYy, HO YynakoBKa KOPMycoB B Jfl0TKax
npegnoyTuTensHa Ans Havnbonee yAOOGHOrO W  MHOTOKPaTHOrO MCMO/b30BaHUA. YNakoBka POCChIMbIO  He
npuemnema us-3a TpeboBaHWin K NI0CKOCTHOCTM BbIBOAA NPU YCTaHOBKE U naiike.

3.4 AHanu3 npouecca

MoHTax kopnycoB PQFP n CQFP, kak npaBuio, BbINOIHAKT Naiikoil onnaBneHmeM.

[ns MOHTaXa KOMMOHEHTOB C 60/bWIMM KOMMYECTBOM BbIBOAOB W MasieHbKMM LLAaroM BbiIBOAOB MOXeT
noTpeboBaTbCa cneunasnbHas TEXHONOIMA, OT/IMYaoLascs OT 06bIYHOV TEXHOMOTMN YCTaHOBLUUKOM U NPOLEeccoM
onnaBneHus.

4 TnacTMaccoBbI M/IOCKMIA KOPNYC C BbIBOAaMW C YeTblpex CTOpoH PQFP
(kBagpaTHbIiA)

4.1 O6nacTb NpMMeHeHuns

B HacTosAwWweM pa3sgene npejAcTas/ieHbl pa3Mepbl KOPMycoB W NocafouHbix MecT 418 KBafpaTHbIX KOpnycos
PQFP (nnactMaccoBblii  MOCKMA  KOPNYC C  YeTbIPEXCTOPOHHWUM  PacrnoslioXeHWeM  BbIBOAOB).  Takxe
paccmartpuBaeTcss OCHOBHasA KOHCTPyKuusA koprnyca PQFP. B KoHue pasgena nepeuynciieHbl AOMYCKU U 3afaHHble
pasmepbl NasHOro coegnHeHns, NCnosb3yemble AnA NosyyeHns pasmMepoB NocafoyHoro Mecra.

4.2 OnnucaHne KOMMNOHeEHTa

KoMnoHeHTbl PQFP LLUMPOKO NPUMEHSAIOT B KOMMEPYECKO, NPOMbILLIIEHHOW UM BOEHHOW 3/1EKTPOHNKE.

4.2.1 OcHOBHas KOHCTpPyKLUA

MNocknit Kopnyc ¢ YeTbIPEXCTOPOHHUM PAaCMo/IOKEHNEM BbiBOAOB Obl/l paspaboTaH A1A NPUMEHeHUs B TeX
cnyyasix, rae TpebyloTca ManorabapuTHble KOMMOHEHTbl U BbICOKAas M/IOTHOCTb MOHTaXa 3/1eMeHTOB. Kopmycbl
PQFP Hapsgy ¢ kopnycamy LSOP yacTto ncnonb3yoT B MOAYNSAX NAMATU (CM. PUCYHOK 1).

4.2.1 1 MaTepuansl BbIBOLOB

BbiBOAbI A40/MKHbI OblTb MOKPbLITHI MaTepuasoM U3 cniasa 0M10BO/CBMHeL,. PekomeHgyemoe copepxaHvie
onosa B npunoe coctaenset 58 % - 68 % onosa. HaHeceHue Npunos Ha BbIBOAbI MOXET ObiTb OCYyLLECTB/IEHO
norpy>xeHneM BbIBOAOB B TOPAYMiA pacnniaB WA 3NEKTPONUTUYECKMM ocaxieHueM. OcCaxAeHHbI npunoi
pekomeHgyeTcs nogsepratb onnasneHuto. O0BAHHO-CBMHLOBOE MOKPbITUE 3M1EKTPOAOB AO/MKHO OblTh TOMLLMHOW
He meHee 0,0075 Mm.

4.2.1 2 Mapkuposka

Bce KOMMNOHEHTbI f0/MKHbI UMETb MapKMPOBKY 0603HAYEHNS KOMMOHEHTa 1 yka3aTess nepBoro BbiBOAA.

4.2.1 3 Bug ynakosku

Bug ynakoBkuM MIOCKMX KOPMYCOB MOXET MMEeTb LUANHAPUYECKY (DOpMy, HO B OOMbLUMHCTBE ClyvyaeB
N/I0CK1e Kopryca NocTaB/IATCA B JIOTKE.

4.2.1 4 AHanus npouecca

MoHTax komnoHeHToB PQFP, kak npaBwso, BbINOMHAKT MO CTaHAapTHOMY Npoueccy naviku onnaBfeHUeM.
PekomeHgyeTca, 4TOObl KOMMOHEHTbl Bbligepxusann 10 UWMKAOB CTaHAAPTHOW onmepauun  onnasfeHus,
BbINOSIHAEMOl npu Temnepatype 235 °C. Kaxabllii LUK f0/MKeH Npofo/mkaTbest B TeueHne 60 ¢ npyu Temnepatype
235 °C.



PucyHok 2 - Pasmepsbl kopnyca Tuna PQFP (kBagpatHoro), nmct 1

Koa kopnyca no
EIAJ
P-QFP-0036-
0505-1,00
P-QFP-0044-
0505-0,80
P-QFP-0052-
0505-0,65
P-QFP-0048-
1212-0,80
P-QFP-0052-
1414-1,00
P-QFP-0064-
1414-0,80
P-QFP-0080-
1414-0,65
P-QFP-0100-
1414-0,50
P-QFP-0120-
1414-0,40
P-QFP-0168-
1414-0,30

Kopg kopnyca
no JEDEC
P-QFP/036-
5x5-1,00
P-QFP/044-
5x5-0,80
P-QFP/052-
5x5-0,65
P-QFP/048-
12x12-0,80
P-QFP/052-
14x14-1,00
P-QFP/064-
14x14-0,80
P-QFP/080-
14x14-0,65
P-QFP/100-
14x14-0,50
P-QFP/120-
14x14-0,40
P-QFP/168-
14x14-0,30

‘PacyeTHOe 3HauyeHue.

min
12,95
12,95
12,95
14,95
16,95
16,95
15,75
15,75
15,75

15,75

max

13,45
13,45
13,45
15,45
17,45
17,45
17,45
16,25
16,25

16,25

min
12,95
12,95
12,95
14,95
16,95
16,95
16,95
15,75
15,75

15,75

Li

max

13,45
13,45
13,45
13,45
17,45
17,45
17,45
16,25
16,25

16,25

min
0,73
0,73
0,73
0,73
0,73
0,73
0,73
0,45
0,45

0,45

max

1,03
1,03
1,03
1,03
1,03
1,03
1,03
0,75
0,75

0,75

min
0,34
0,29
0,22
0,29
0,34
0,29
0,22
0,17
0,13

0,09

nom

0,40
0,35
0,30
0,35
0,40
0,35
0,30
0,20
0,16

0,12

max

0,46
0,41
0,36
0,41
0,46
0,41
0,36
0,23
0,19

0,15

Pa3mepbl B Munanmerpax

min
10,89
10,89
10,89
12,89
14,89
14,89
14,89
14,25
14,25

14,25

S*

max

11,55
11,55
11,55
13,55
15,55
15,55
15,55
14,91
14,91

14,91

B

10,0
10,0
10,0
12,0
14,0
14,0
14,0
14,0
14,0

14,0

10,0
10,0
10,0
12,0
14,0
14,0
14,0
14,0
14,0

14,0

1,00
0,80
0,65
0,80
1,00
0,80
0,65
0,50
0,40

0,40

2,45
2,45
2,45
2,45
3,15
3,15
3,15
3,15

3,15

3,15

€10¢—G-9-88119 031 1LO0



PucyHok 2, nuct 2

/TTiffIttR

Koga kopnyca
no EIAJ
P-QFP-0076-

2020-1,00
P-QFP-0076-
2020-1,00
P-QFP-0088-
2020-0,80
P-QFP-0088-
2020-0,80
P-QFP-0112-
2020-0,65
P-QFP-0112-
2020-0,65
P-QFP-0144-
2020-0,50
P-QFP-0144-
2020-0,50
P-QFP-0176-
2020-0,40
P-QFP-0176-
2020-0,40

Kog kopnyca

noJEDEC

P-QFP/076-
20x20-1,00
P-QFP/076-
20x20-1,00
P-QFP/088-
20x20-0,80
P-QFP/088-
20x20-0,80
P-QFP/112-
20x20-0,65
P-QFP/112-
20x20-0,65
P-QFP/144-
20x20-0,50
P-QFP/144-
20x20-0,50
P-QFP/176-
20x20-0,40
P-QFP/176-
20x20-0,40

‘ PacueTHoe 3HayeHue.

min
22,
95
22,
95
22,
95
22,
95
22,
95
22,
95
21,
75
21,
75
21,
75
21,
75

\-2

max

23,45

23,45

23,45

23,45

23,45

23,45

22,25

22,25

22,25

22,25

min

22,95

22,95

22,95

22,95

22,95

22,95

21,75

21,75

21,75

21,75

4

max

23,45

23,45

23,45

23,45

23,45

23,45

22,25

22,25

22,25

22,25

min

0,73

0,73

0,73

0,73

0,73

0,73

0,45

0,45

0,45

0,45

Lp

max

1,03

1,03

1,03

1,03

1,03

1,03

0,75

0,75

0,75

0,75

min

0,34

0,34

0,29

0,29

0,22

0,22

0,17

0,17

0,13

0,13

nom

0,40

0,40

0,35

0,35

0,30

0,30

0,2

0,2

0,16

0,16

Pa3mepbl B MmunnmmeTtpax

max

0,46

0,46

0,41

0,41

0,36

0,36

0,23

0,23

0,19

0,19

min

20,89

20,89

20,89

20,89

20,89

20,89

20,25

20,25

20,25

20,25

S*

max

21,55

21,55

21,55

21,55

21,55

21,55

20,91

20,91

20,91

20,91

B

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

20,0

1,00

1,00

0,80

0,80

0,65

0,65

0,50

0,50

0,40

0,40

3,15

3,40

3,15

3,40

3,15

3,40

3,15

3,40

3,15

3,40

Mpumeya
Hue

Hu3kas

nocajka
Bbicokasi
nocajka
Hu3skasn

nocajka
Bbicokasi
nocajka
Huskasn

nocajka
Bbicokasi
nocajka
Huskasn

nocajka
Bbicokasi
nocajka
Huskasn

nocajka
Bbicokas
nocajka

G-G-88TT9 O3l 1004
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PucyHok 2, nuct 3

/TTiffIttR

Kopa kopnyca
no EIAJ

P-QFP-0240-
2020-0,30
P-QFP-0176-
2424-0,50
P-QFP-0176-
2424-0,50
P-QFP-0216-
2424-0,40
P-QFP-0216-
2424-0,40
P-QFP-0128-
2828-0,80
P-QFP-0128-
2828-0,80
P-QFP-0160-
2828-0,65
P-QFP-0160-
2828-0,65
P-QFP-0208-
2828-0,50

Koga kopnyca
noJEDEC

P-QFP/240-
20x20-0,30
P-QFP/176-
24x24-0,50
P-QFP/176-
24x24-0,50
P-QFP/216-
24x24-0,40
P-QFP/216-
24x24-0,40
P-QFP/128-
28x28-0,80
P-QFP/128-
28x28-0,80
P-QFP/160-
28x28-0,65
P-QFP/160-
28x28-0,65
P-QFP/208-
28x28-0,50

‘ PacuyeTHOe 3HayeHue.

min

21,75

26,35

26,35

26,35

26,35

30,95

30,95

30,95

30,95

30,35

\-2

max

22,25

26,85

26,85

26,85

26,85

31,45

31,45

31,45

31,45

30,85

min

21,75

26,35

26,35

26,35

26,35

30,95

30,95

30,95

30,95

30,35

4

max

22,25

26,85

26,85

26,85

26,85

31,45

31,45

31,45

31,45

30,85

min

0,45

0,45

0,45

0,45

0,45

0,73

0,73

0,73

0,73

0,45

max

0,75

0,75

0,75

0,75

0,75

1,03

1,03

1,03

1,03

0,75

min

0,09

0,17

0,17

0,13

0,13

0,29

0,29

0,22

0,22

0,17

Pa3mepbl B MunanmeTtpax

W
nom

0,12

0,2

0,2

0,16

0,16

0,35

0,35

0,3

0,3

0,2

max

0,15

0,23

0,23

0,19

0,19

0,41

0,41

0,36

0,36

0,23

min

20,25

24,85

24,85

24,85

24,85

28,89

28,89

28,89

28,89

28,85

S*

max

20,91

25,51

25,51

25,51

25,51

29,55

29,55

29,55

29,55

29,51

20,0

24,0

24,0

24,0

24,0

28,0

28,0

28,0
28,

28,

20,0

24,0

24,0

24,0

24,0

28,0

28,0

28,0

28,0

28,0

0,30

0,50

0,50

0,40

0,40

0,80

0,80

0,65

0,65

0,50

3,40

3,85

4,10

3,85

4,10

3,85

4,10

3,85

4,10

3,85

MpumeyaH
ne

Hwu3kasn

nocagka
Bbicokas
nocagka
Hwu3kasn

nocapgka
Bbicokas
nocapgka
Hwn3kasn

nocapgka
Bbicokas
nocapgka
Hwn3kasn

nocapgka
Bbicokas
nocagka
Hwn3kasn

nocapgka
Bbicokas
nocapgka

G-G-88TT9 O3l 1001
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PucyHok 2 , nuct 4

JJHHHHTT,1

Kog kopnyca Kog kopnyca

no EIAJ noJEDEC
P-QFP-0208- P-QFP/208-
2828-0,50 28x28-0,50
P-QFP-0256- P-QFP/256-
2828-0,40 28x28-0,40
P-QFP-0256- P-QFP/256-
2828-0,40 28x28-0,40
P-QFP-0184- P-QFP/184-
3232-0,65 32x32-0,65
P-QFP-0240- P-QFP/240-
3232-0,50 32x32-0,50
P-QFP-0296- P-QFP/296-
3232-0,40 32x32-0,40
P-QFP-0272- P-QFP/272-
3636-0,50 36x36-0,50
P-QFP-0336- P-QFP/336-
3636-0,40 36x36-0,40
P-QFP-0232- P-QFP/232-
4040-0,65 40x40-0,65
P-QFP-0304- P-QFP/304-
4040-0,50 40x40-0,50
P-QFP-0376- P-QFP/376-
4040-0,40 40x40-0,40

‘PacueTHOe 3HaueHue.

min

30,35

30,35

30,35

34,95

34,95

34,95

38,35

38,35

42,95

42,35

42,35

max

30,85

30,85

30,85

35,45

34,85

34,85

38,85

38,85

43,45

42,85

42,85

min

30,35

30,35

30,35

34,95

34,95

34,95

38,35

38,35

42,95

42,35

42,35

4

max

30,85

30,85

30,85

35,45

34,85

34,85

38,85

38,85

43,45

42,85

42,85

min

0,45

0,45

0,45

0,73

0,45

0,45

0,45

0,45

0,73

0,45

0,45

max

0,75

0,75

0,75

1,03

0,75

0,75

0,75

0,75

1,03

0,75

0,75

Pa3mepbl B munnmmeTpax

min

0,17

0,13

0,13

0,22

0,17

0,13

0,17

0,13

0,22

0,17

0,13

W
nom

0,2

0,3

0,2

0,16

0,2

0,16

0,3

0,2

0,16

max

0,23

0,19

0,19

0,36

0,23

0,19

0,23

0,19

0,36

0,23

0,19

min

28,85

28,85

28,85

32,89

33,45

33,45

36,85

36,85

40,89

40,85

40,85

S

max

29,51

29,51

29,51

29,51

33,89

33,89

37,51

37,51

41,55

41,51

41,51

28,0

28,0

28,0

32,0

32,0

32,0

36,0

36,0

40,0

40,0

40,0

28,0

28,0

28,0

32,0

32,0

32,0

36,0

36,0

40,0

40,0

40,0

0,50

0,40

0,40

0,65

0,50

0,40

0,50

0,40

0,65

0,50

0,40

4,10

3,85

4,10

4,10

4,10

4,10

4,50

4,50

4,50

4,50

4,50

Mpumeya
Hue

Bbicokasi
nocagka
Bbicokasi
nocagka
Bbicokas
nocagka
Bbicokas
nocagka
Bbicokas
nocagka
Bbicokas
nocagka
Bbicokas
nocagka
Bbicokas
nocagka
Bbicokas
nocajgka
Bbicokas
nocagka
Bbicokas
nocagka

G-G-88TT9 O3l 1004
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4.3 Pa3mepbl KOMMOHEHTOB

Pasmepbl nocafo4yHOro Mecta MOryT notpe6oBaTb KOPPEKTUPOBKW, €C/M faHHble O pasMmepax kKoprnyca He
COOTBETCTBYIOT CNPaBOYHbIM TEXHWYECKUM faHHbIM JEDEC (O6befnHeHHOro coBeTa no pas3paboTke 3/1eKTPOHHbIX
ycTpoicTs) u/unm JEITA (AnoHckoli accouymalmm Npon3BoanTenein 3NeKTPOHNKA 1 MHhopMaLMOHHbIX TEXHONOTUA).

Pa3smepbl kopnyca Ana ksagpaTtHoro kopnyca tuna PQFP npepactasfieHbl Ha pUCyHKe 2.

4.4 AHann3 yopMbl NasstHOTO COeANHEHUs

Pasmepbl rantenuM nasiHOro COeAMHEHUA Mocfe npouecca nNaiku npefcTaBfeHbl Ha pUCYHKe 3.
HavmeHbluve, cpegHne M Hanbobline pasMepbl KaXAOoW rantenn Ha Hocke, MATKe M 60KOBbIX CTOPOHaX BbiBOAA
onpepgeneHbl ¢ y4eToM HaAeXHOCTU NasAHOro coeguHeHud, a TakXe kavyectBa U NPoOu3BOAUTENBHOCTU B npouecce
MOHTaXa KOMMOHEHTOB.

lantenb Ha Hocke [antenb Ha NAaTke BokoBas rantesns

A

Pa3mepbl B muanmmertpax

Kopn Oonyck MNasiHoe coeguHeHne

(L)IlJ‘;r F P Ha Hocke A Ha naTtke JH 6okoBas rantenb Js
BbIBO LML2 LML2 CcL max mdn min Cs max mdn min cw max mdn min
[0B) IL3 IL3

1,00 0,1 0,1 0,5 055 035 0,2 0656 05 035 02 0,12 0,05 0,0 0,0
0,80 0,1 0,1 0,5 055 035 0,2 0656 05 035 02 0,12 0,05 0,0 0,0
0,65 0,1 0,1 0,5 055 035 0,2 0656 05 035 02 0,14 0,05 0,0 0,0
0,50 0,1 0,1 0,5 055 035 0,2 0,656 02 020 02 0,06 0,00 0,0 0,0
0,40 0,1 0,1 0,5 055 035 0,2 0,656 02 020 0,2 0,06 0,00 0,0 0,0
0,30 0,1 0,1 0,5 055 035 0,2 0,656 02 020 0,2 0,06 0,00 0,0 0,0

{_— norpewHocTb f4/IMHbI Kopryca (N0 HoCKam psfioB BbIBOAOB);

Cs— MorpewHocTb paccTosAHMA Mexay psagamy BbIBOLOB Kopnyca;

Cw- norpeLHocTb LWMPKUHLI BbIBOAA.

MpunmeuvaHne - Kopnycel PQFP c¢ warom BbiBOAgOB MeHee 0,65 MM He npegHasHayeHbl AN naviku
pacniiaB/ieHHbIM MPUNoeM.

PucyHok 3 - AHanu3 popMbl NassHOrO0 CoeguHeHus

lMpoekTupoBaHne Mocafo4HbIX MecT B [AOMOJIHEHWe K pa3mepam rantenu TpebyeT pacCMOTPeHus Tpex
(paKTOpPOB, KacatLnXcs:

- norpewHocT pasmepos kopnycos C;

- NOrPeLWHOCTN YCTAHOBKM KOMMNOHEHTOB Ha nevaTHble nnatbl P;

- NOrpewWwHoCcT POPMbl KOHTAKTHONW NAoWafku Ha nevyaTHbiX nnatax F.

[anee npuBegeHbl hopMybl pacyeTa Aonycka C y4eToM 3TUX pakTopos,

a) Maiika 6e3 appekTa camoBbipaBHUBaHUA (ypoBeHb 1)

B npouecce naiiku pacnsiaBneHHbIM npunoem addekT camMoBblpaBHMBaHUA OTCYTCTBYeT. B gaHHOM cnyyae
dhopMynbl He MOTyT 6bITb YNPOLLEHbI 1 OCTAOTCA B TOM BUAE, B KOTOPOM OHU NPEeACTaB/IEHbI HUXE:
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Zona = Lnin  2J1ma + T, T, ={F;+P+C;
Gmin=smax(rms)'2JHmax_TH; TH=\IF131+PL21+CSZ )
Kinax = Whin + 2Jsmax + Ts T, =2 +P +C2 .

b) Maiika 6e3 adhdpekra camoBbIpaBHUBaHUA (YPOBEHb 2)

Zmax=|-min+2Jden+TTs ]}:VFL22+PL22+CE ;
Gmirw:smax(rms)'ZJHmdn_THx TH :\/FL22+PL22+C2 ;
Xmax=men+2JSmdn+TS: ];:VFL22+PL22+C\§V'

¢) Marika ¢ achheKkToM CaMOoBbIpaBHUBaHUSA (YPOBEHDb 3)

Zinax = Lnin + 2d7min + T, T1 =4 FL23 + PLZs + CI% ;
Ghnin = Siax (ms) = 29Hmin = TH , TH = VFL23 +PL23 +C2 ;
Xinax = Winin + 2dgmin + Ts , ];:\/FL23+PLZ3+C\§/'

B npouecce naiku onnaeneHueMm AeWcTByeT adppekt camoBblpaBHMBAHUA. [pu naike onnasreHuem
CMEeLLEHWE KOMMOHEHTa OTHOCWUTENLHO KOHTAKTHOW NMOLUAAKM MEYaTHOW NnaThbl, BO3HUKLIEE MPU YCTaHOBKE
KOMMOHEHTOB, UCNPaBnsieTCA aBToMaTn4ecku Gnarogaps apekTy camoBbIpaBHUBaHUA (T. €. 3Ha4YEHUE P MOXHO
cunTaTh paBHbIM Hyro). Kpome TOro, AOMyCcK NOrpeluHoCcT hopMbl KOHTAKTHOM MIIOLLAAKA Ha NeYaTHON mnare
NpuBnManTensHO paBeH + 30 MKM, 8 3TO HE3HAYUTENBHO NO CPABHEHMUIO C NOMPELLHOCTLIO PAa3MEPOB KOMMOHEHTOB
(T. €. 3HayeHue F MOXHO cYUTaTk PaBHbLIM HyIo). Takum 06pasom, hopmMysibl MOTYT ObITk YNPOLLEHEI CrEAYIOLLUMM
obpasom:

Tr = CL Zinax = Liin *+ 2J7min + CL = Liax + 2Jtmin

Th = Cs. Gmin = Smax (ms) — 2Jhmin — Cs

TS = CV\/. Xmax + 2JSmm + CW = Wmax + 2JSmin

Kpome Toro, sHaveHne Gn, 2 A, B Take HeoGxoaumMo Ans Toro, Ytobbl KOHTAKTHAs nroLajka He Gbina
ckpbiTa noa koprnycom QFP. Mocagka hopmMbl KOpryca NoYTU HyrieBas (3a30p MeXay KOpMyCOM M neyaTHon NnaTomn
no4ytn HynesoW). PekoMenayeTcsa paspabarbiBaTb NOCAA0MHOE MECTO, UCKITIOYAIOLLEE 3a30p MEXY BbIBOAOM U
KOHTaKTHOIN NNOLLAAKON, BbI3BaHHbI NONaaaHUEM NPUOSt NOA KOPMYC KOMMOHEHTA.

B 3aBucumoctu ot Tpebyemoin NPOYHOCTU Naiiku, BO3MOXHOCTEW MCNOMNb3yeMOro NpoLecca Npou3BoaCcTBa 1
T. A. AONYCKAETCs MCMOSb30BaTh NOBOM A0MNYCK, OTIMYHbINA OT A0MYCKA, NPUBEEHHOTO BbiLLE.

4.5 Pasmepbl nocago4yHOro Mecra

PasMepbl nocagoyHoro Mecra AnA KBaAparTHOIO MracTMaccoBoro kopnyca tuna QFP npu  nankax
ONnaeneHWeM W pacrmnasrieHHbIM NPUNOeM NPEACTABIEHbI HA PUCYHKE 4. DTN 3HAYEHUA BBIMUCTIAIOT HA OCHOBE
dhopMyn Ans NPOEKTMPOBAHUSA ranTeny NasHOro CoeAUHEHUs, NPEACTABIIEHHbIX B 4.4.

Obnactb ycraHoBkM CY BbMUCHAIOT, UCMONb3ys crneayiowme ¢opmynbl. 3HA4YEHME OKpYrmeHusa Ans
HauMeHbLLMX pa3mepos pasHo 0,05 MM, ana HanbonbLumx pasmepos — 0,5 mm.

2
CY; = GonbLuee 3HaueHue u3s Boipaxerus L, +w/ F?+P?+C_” nm Z, + 3anac o6nact yCcraHoBku x
2,
2 2
CY, = Bornbluee 3Ha4eHne 3 Bbipaxerus L, . + ,/F +P? +C_” wn Z, + 3anac 06nactv ycraHoBky x
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cy,
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Pa3smepbl B Munanmetpax
NpeHTudukaTtop

N0CaA0uHOrO Kop kopnyca no EIAJ Kog kopnyca no JEDEC z G X* Y P cCYi cy2

MecTa

YpoBeHb 1

5000M P-QFP-0036-0505-1,00 P-QFP/036-5x5-1,00 14,6 10,0 0,63 2,3 1,00 16 16
5001 M P-QFP-0044-0505-0,80 P-QFP/044-5x5-0,80 14,6 10,0 0,58 2,3 0,80 16 16
5002M P-QFP-0052-0505-0,65 P-QFP/052-5x5-0,65 14,6 10,0 0,52 2,3 0,65 16 16
5003M P-QFP-0048-1212-0,80 P-QFP/048-12x12-0,80 16,6 12,0 0,58 2,3 0,80 18 18
5004M P-QFP-0052-1414-1,00 P-QFP/052-1 4x14-1,00 18,6 14,0 0,63 2,3 1,00 20 20
5005M P-QFP-0064-1414-0,80 P-QFP/064-1 4x14-0,80 18,6 14,0 0,58 2,3 0,80 20 20
5006M P-QFP-0080-1414-0,65 P-QFP/080-14X14-0,65 18,6 14,0 0,52 2,3 0,65 20 20
5007M P-QFP-0100-1414-0,50 P-QFP/100-14x14-0,50 17,4 14,0 0,33 1,7 0550 19 19
5008M P-QFP-0120-1414-0,40 P-QFP/120-14x14-0,40 17,4 14,0 0,29 1,7 0,40 19 19
501 OM P-QFP-0076-2020-1,00 P-QFP/076-20x20-1,00 24,6 20,0 0,63 2,3 1,00 26 26
5011 M P-QFP-0076-2020-1,00 P-QFP/076-20%x20-1,00 24,6 20,0 0,63 2,3 1,00 26 26
5012M P-QFP-0088-2020-0,80 P-QFP/088-20%x20-0,80 24,6 20,0 058 2,3 080 26 26
501 3M P-QFP-0088-2020-0,80 P-QFP/088-20x20-0,80 24,6 20,0 0,58 2,3 0,80 26 26
5014M P-QFP-0112-2020-0,65 P-QFP/112-20x20-0,65 24,6 20,0 0,52 2,3 0,65 26 26
5015M P-QFP-0112-2020-0,65 P-QFP/112-20x20-0,65 24,6 20,0 0,52 2,3 0,65 26 26
5016M P-QFP-0144-2020-0,50 P-QFP/144-20x20-0,50 23,4 20,0 0,33 1,7 050 25 25
5017M P-QFP-0144-2020-0,50 P-QFP/144-20x20-0,50 23,4 20,0 0,33 1,7 050 25 25
5018M P-QFP-0176-2020-0,40 P-QFP/176-20%x20-0,40 23,4 20,0 0,29 1,7 0,40 25 25
5019M P-QFP-0176-2020-0,40 P-QFP/176-20%x20-0,40 23,4 20,0 0,29 1,7 0,40 25 25
5021 M P-QFP-0176-2424-0,50 P-QFP/176-24x24-0,50 28,0 24,4 0,33 1,8 0,50 29 29
5022M P-QFP-0176-2424-0,50 P-QFP/176-24x24-0,50 28,0 24,4 0,33 1,8 0,50 29 29
5023M P-QFP-0216-2424-0,40 P-QFP/216-24x24-0,40 28,0 24,4 0,29 1,8 0,40 29 29
5024M P-QFP-0216-2424-0,40 P-QFP/216-24x24-0,40 28,0 24,4 0,29 1,8 0,40 29 29
5025M P-QFP-0128-2828-0,80 P-QFP/128-28x28-0,80 32,6 28,0 0,58 2,3 0,80 34 34
5026M P-QFP-0128-2828-0,80 P-QFP/128-28x28-0,80 32,6 28,0 0,58 2,3 0,80 34 34
5027M P-QFP-0160-2828-0,65 P-QFP/160-28x28-0,65 32,6 28,0 0,52 2,3 0,65 34 34
5028M P-QFP-0160-2828-0,65 P-QFP/160-28x28-0,65 32,6 28,0 0,52 2,3 0,65 34 34
5029M P-QFP-0208-2828-0,50 P-QF P/208-28x28-0,50 32,0 28,4 0,33 1,8 0,50 33 33
5030M P-QFP-0208-2828-0,50 P-QF P/208-28x28-0,50 32,0 28,4 0,33 1,8 0,50 33 33
5031M P-QFP-0256-2828-0,40 P-QF P/256-28x28-0,40 32,0 28,4 0,29 1,8 0,40 33 33
5032M P-QFP-0256-2828-0,40 P-QF P/256-28x28-0,40 32,0 28,4 0,29 1,8 0,40 33 33
5033M P-QFP-0184-3232-0,65 P-QFP/184-32x32-0,65 36,6 32,0 0,52 2,3 0,65 38 38
5034M P-QFP-0240-3232-0,50 P-QF P/240-32x32-0,50 36,4 33,0 0,33 1,7 0,50 38 38
5035M P-QFP-0296-3232-0,40 P-QF P/296-32x32-0,40 36,4 33,0 0,29 1,7 0,40 38 38
5036M P-QFP-0272-3636-0,50 P-QFP/272-36x36-0,50 40,0 36,4 0,33 1,8 0,50 41 41
5037M P-QFP-0336-3636-0,40 P-QFP/336-36x36-0,40 40,0 36,4 0,29 1,8 0,40 41 41
5038M P-QF P-0232-4040-0,65 P-QFP/232-40x40-0,65 44,6 40,0 0,52 2,3 0,65 46 46
5039M P-QFP-0304-4040-0,50 P-QF P/304-40x40-0,50 440 40,4 0,33 1,8 0,50 45 45
5040M P-QF P-0376-4040-0,40 P-QF P/376-40x40-0,40 44,0 40,4 0,29 1,8 0,40 45 45

PucyHok 4 - Pasmepbl nocago4yHoro mecta kopnyca tuna PQFP (kBagpaTHoro), nuct 1
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PucyHok 4, nuct 2

MaeHTudgukatop

nocago4Horo Kog kopnyca no EIAJ Kog kopnyca no JEDEC Z G | X* Y P ICY4CY2

MecTa
YpoBeHb 2
5000N P-QFP-0036-0505-1,00 | P-QFP/036-5x5-1,00 142 [10,1]0,53|2,05(1,00{14,7|14,7
5001N P-QFP-0044-0505-0,80 | P-QFP/044-5%x5-0,80 14,2 [10,1]0,48(2,05]0,80[14,7|14,7
5002N P-QFP-0052-0505-0,65 | P-QFP/052-5%5-0,65 14,2 [10,1]10,42(2,05]0,65(14,7|14,7
5003N P-QFP-0048-1212-0,80 | P-QFP/048-12x12-0,80 16,2 [12,1]10,48[2,0510,80(16,7|16,7
5004N P-QFP-0052-1414-1,00 | P-QFP/052-14x14-1,00 18,2 [14,1]10,53[2,05|1,00{18,7|18,7
5005N P-QFP-0064-1414-0,80 | P-QFP/064-14x14-0,80 18,2 [14,1]10,48(2,05]0,80(18,7|18,7
5006N P-QFP-0080-1414-0,65 | P-QFP/080-14x14-0,65 18,2 [14,1]10,42(2,05)0,65/18,7|18,7
5007N P-QFP-0100-1414-0,50 | P-QFP/100-14x14-0,50 17,0 [14,0]10,33[1,50]0,50{17,5|17,5
5008N P-QFP-0120-1414-0,40 | P-QFP/120-14x14-0,40 17,0 [14,0]10,29[1,500,40[{17,5|17,5
5010N P-QFP-0076-2020-1,00 | P-QFP/076-20x20-1,00 242 [20,1]0,53[2,05|1,00[24,7|24,7
5011N P-QFP-0076-2020-1,00 | P-QFP/076-20x20-1,00 24,2 (20,110,563 [2,05]1,00(24,7|24,7
5012N P-QFP-0088-2020-0,80 | P-QFP/088-20x20-0,80 242 [20,1]0,48[2,05]0,80(24,7|24,7
5013N P-QFP-0088-2020-0,80 | P-QFP/088-20x20-0,80 242 [20,1]0,48(2,05]0,80(24,7|24,7
5014N P-QFP-0112-2020-0,65 | P-QFP/112-20x20-0,65 242 [20,1]0,42(2,05]0,65(24,7|24,7
5015N P-QFP-0112-2020-0,65 | P-QFP/112-20x20-0,65 242 [20,1]0,42[2,05]0,65(24,7|24,7
5016N P-QFP-0144-2020-0,50 | P-QFP/144-20x20-0,50 23,0 [20,0]0,33(1,50]0,50/23,5|23,5
5017N P-QFP-0144-2020-0,50 | P-QFP/144-20x20-0,50 23,0 [20,0]0,33(1,50]0,50[23,5|23,5
5018N P-QFP-0176-2020-0,40 | P-QFP/176-20x20-0,40 23,0 [20,0]0,29(1,50]0,40[23,5|23,5
5019N P-QFP-0176-2020-0,40 | P-QFP/176-20x20-0,40 23,0 [20,0]0,29(1,50]0,40[23,5|23,5
5021N P-QFP-0176-2424-0,50 | P-QFP/176-24x24-0,50 276 [24,4]0,331,60]0,50|28,1|28,1
5022N P-QFP-0176-2424-0,50 | P-QFP/176-24x24-0,50 27,6 [24,4]0,33[1,60]0,50|28,1|28,1
5023N P-QFP-0216-2424-0,40 | P-QFP/216-24x24-0,40 27,6 [24,4]0,29[1,60]0,40|28,1|28,1
5024N P-QFP-0216-2424-0,40 | P-QFP/216-24x24-0,40 27,6 [24,4]0,29 (1,60 ]0,40|28,1|28,1
5025N P-QFP-0128-2828-0,80 | P-QFP/128-28x28-0,80 326 |28,1(0,48|2,05|0,80|32,7|32,7
5026N P-QFP-0128-2828-0,80 | P-QFP/128-28x28-0,80 326 |28,1(0,48]2,05(0,80|32,7|32,7
5027N P-QFP-0160-2828-0,65 | P-QFP/160-28x28-0,65 326 |28,1[0,42]2,05]0,65|32,7|32,7
5028N P-QFP-0160-2828-0,65 | P-QFP/160-28x28-0,65 32,6 |28,1(0,42|2,05|0,65|32,7|32,7
5029N P-QFP-0208-2828-0,50 | P-QFP/208-28x28-0,50 31,6 |28,4(0,33|1,600,50|32,1|32,1
5030N P-QFP-0208-2828-0,50 | P-QFP/208-28x28-0,50 31,6 |28,4(0,33|1,60(0,50|32,1|32,1
5031N P-QFP-0256-2828-0,40 | P-QFP/256-28x28-0,40 31,6 |28,4(0,29|1,60(0,40|32,1|32,1
5032N P-QFP-0256-2828-0,40 | P-QFP/256-28x28-0,40 31,6 |28,4[0,29]|1,60(0,40|32,1|32,1
5033N P-QFP-0184-3232-0,65 | P-QFP/184-32x32-0,65 36,2 |32,1(0,42[2,05[0,65[36,7|36,7
5034N P-QFP-0240-3232-0,50 | P-QFP/240-32x32-0,50 35,9 |33,0(0,33[1,45[0,50 [36,4/36,4
5035N P-QFP-0296-3232-0,40 | P-QFP/296-32x32-0,40 35,9 |33,0(0,29(1,45(0,40 [36,4/36,4
5036N P-QFP-0272-3636-0,50 | P-QFP/272-36x36-0,50 396 |36,4/0,33[1,60(0,50 }40,1{40,1
5037N P-QFP-0336-3636-0,40 | P-QFP/336-36x36-0,40 396 |36,4(0,29(1,60(0,40 |40,1(40,1
5038N P-QFP-0232-4040-0,65 | P-QFP/232-40x40-0,65 442 |40,1]0,42]2,05|0,65 |44,7|144,7
5039N P-QFP-0304-4040-0,50 | P-QFP/304-40x40-0,50 43,6 |40,4(0,33[1,60]0,50144,1)441
5040N P-QFP-0376-4040-0,40 | P-QFP/376-40x40-0,40 43,6 |40,4[0,29|1,60]0,40 44,1)1441
YpoBeHb 3

5000L P-QFP-0036-0505-1,00 |P-QFP/036-5%5-1,00 13,75 |10,45/0,50 [ 1,65 [ 1,00 |14,0{14,0
5001L P-QFP-0044-0505-0,80 [ P-QFP/044-5x5-0,80 13,75 |10,45/0,40(1,65(0,80 |14,0{14,0
5002L P-QFP-0052-0505-0,65 [ P-QFP/052-5%5-0,65 13,75 |10,45/0,35(1,65[ 0,65 |14,0[14,0
5003L P-QFP-0048-1212-0,80 | P-QFP/048-12x12-0,80 15,75 112,45/ 0,40 (1,65 (0,80 |16,0[16,0
5004L P-QFP-0052-1414-1,00 | P-QFP/052-14x14-1,00 17,75 |14,45/0,50 [ 1,65[ 1,00 |18,0[18,0
5005L P-QFP-0064-1414-0,80 | P-QFP/064-14x14-0,80 17,75 |14,45(0,40(1,65( 0,80 |18,0[18,0
5006L P-QFP-0080-1414-0,65 | P-QFP/080-14x14-0,65 17,75 |14,45/0,35(1,65[ 0,65 |18,0{18,0
5007L P-QFP-0100-1414-0,50 | P-QFP/100-14x14-0,50 16,55 |13,85[/0,25(1,35[0,50 |16,8/16,8
5008L P-QFP-0120-1414-0,40 | P-QFP/120-14x14-0,40 16,55 |13,85/0,20(1,35[ 0,40 |16,8{16,8
5009L P-QFP-0168-1414-0,30 | P-QFP/168-14x14-0,30 16,55 |13,85/0,15(1,35[ 0,30 |16,8{ 16,8
5010L P-QFP-0076-2020-1,00 | P-QFP/076-20x20-1,00 23,75 120,45/ 0,50 1,65 | 1,00 [24,0{24,0
5011L P-QFP-0076-2020-1,00 | P-QFP/076-20x20-1,00 23,75 120,45/ 0,50 1,65 | 1,00 [24,0{24,0
5012L P-QFP-0088-2020-0,80 | P-QFP/088-20x20-0,80 23,75 120,45/ 0,40 1,65 0,80 [24,0{24,0
5013L P-QFP-0088-2020-0,80 | P-QFP/088-20x20-0,80 23,75 120,45/ 0,40 1,65 0,80 [24,0{24,0
5014L P-QFP-0112-2020-0,65 | P-QFP/112-20x20-0,65 23,75 120,45/ 0,35 1,65 | 0,65 [24,0{24,0
5015L P-QFP-0112-2020-0,65 | P-QFP/112-20x20-0,65 23,75 120,45/ 0,35 1,65 | 0,65 [24,0{24,0
5016L P-QFP-0144-2020-0,50 | P-QFP/144-20x20-0,50 22,55 119,85/ 0,25|1,35| 0,50 [22,8(22,8
5017L P-QFP-0144-2020-0,50 | P-QFP/144-20x20-0,50 22,55 119,85/ 0,25|1,35| 0,50 [22,8(22,8
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PucyHok 4, nuct 3

NaeHTudumkaTop

nocago4yHoro Kop, kopnyca no EIAJ Kog kopnyca no JEDEC z G X* Y P CY1l CY2
mMecTa
5018L P-QFP-0176-2020-0,40 P-QFP/176-20x20-0,40 22,55 19,85 0,20 1,35 0,40 22,8 22,8
5019L P-QFP-0176-2020-0,40 P-QFP/176-20x20-0,40 22,55 19,85 0,20 1,35 0,40 22,8 22,8
5020L P-QFP-0240-2020-0,30 P-QFP/240-20x20-0,30 22,55 19,85 0,15 1,35 0,30 22,8 22,8
5021L P-QFP-0176-2424-0,50 P-QFP/176-24x24-0,50 27,15 24,45 0,25 1,35 0,50 27,4 27,4
5022L P-QFP-0176-2424-0,50 P-QFP/176-24x24-0,50 27,15 24,45 0,25 1,35 0,50 27,4 27,4
5023L P-QFP-0216-2424-0,40 P-QFP/216-24x24-0,40 27,15 24,45 0,20 1,35 0,40 27,4 27,4
5024L P-QFP-0216-2424-0,40 P-QFP/216-24x24-0,40 27,15 24,45 0,20 1,35 0,40 27,4 27,4
5025L P-QFP-0128-2828-0,80 P-QFP/128-28x28-0,80 31,75 28,45 0,40 1,65 0,80 32,0 32,0
5026L P-QFP-0128-2828-0,80 P-QFP/128-28x28-0,80 31,75 28,45 0,40 1,65 0,80 32,0 32,0
5027L P-QFP-0160-2828-0,65 P-QFP/160-28x28-0,65 31,75 28,45 0,35 1,65 0,65 32,0 32,0
5028L P-QFP-0160-2828-0,65 P-QFP/160-28x28-0,65 31,75 28,45 0,35 1,65 0,65 32,0 32,0
5029L P-QFP-0208-2828-0,50 P-QFP/208-28x28-0,50 31,15 28,45 0,25 1,35 0,50 31,4 31,4
5030L P-QFP-0208-2828-0,50 P-QFP/208-28x28-0,50 31,15 28,45 0,25 1,35 0,50 31,4 31,4
5031 L P-QFP-0256-2828-0,40 P-QFP/256-28x28-0,40 31,15 28,45 0,20 1,35 0,40 31,4 31,4
5032L P-QFP-0256-2828-0,40 P-QFP/256-28x28-0,40 31,15 28,45 0,20 1,35 0,40 31,4 31,4
5033L P-QFP-0184-3232-0,65 P-QFP/184-32x32-0,65 35,75 32,40 0,35 1,65 0,65 36,0 36,0
5034L P-QFP-0240-3232-0,50 P-QFP/240-32x 32-0,50 35,15 33,00 0,25 1,05 0,50 354 354
5035L P-QFP-0296-3232-0,40 P-QFP/296-32x 32-0,40 35,15 33,00 0,20 1,05 0,40 354 354
5036L P-QFP-0272-3636-0,50 P-QFP/272-36x 36-0,50 39,15 36,40 0,25 1,35 0,50 39,4 39,4
5037L P-QFP-0336-3636-0,40 P-QFP/336-36x 36-0,40 39,15 36,40 0,20 1,35 0,40 39,4 394
5038L P-QFP-0232-4040-0,65 P-QFP/232-40x40-0,65 43,75 40,40 0,35 1,65 0,65 44,0 44,0
5039L P-QFP-0304-4040-0,50 P-QFP/304-40x40-0,50 43,15 40,40 0,25 1,35 0,50 43,4 43,4
5040L P-QFP-0376-4040-0,40 P-QFP/376-40x40-0,40 43,15 40,40 0,20 1,35 0,40 43,4 43,4

*Korga ucnonb3ylT pasmep X, Heob6Xo4uMMO YAOCTOBEpUTbLCS B TOM, 4YTO CcyuecTByeT
Heo6Xx0AMMOe NPOCTPAHCTBO MeXAY CMEeXHbIMU NOCaA0UYHbIMU MECTamMu.

5 TlMnactmaccoBbll M/IOCKUIA KOpPMyC C BblBOAamMW C 4YeTblpex CTOpPOH PQFP
(MpAMOYTo/ibHbIN)

5.1 O6nacTb NpuMMeHeHus

B HacToAwWwem pasgene npefactaBfieHbl pasMepbl KOPMyCcOB M NOCAfO0YHbIX MeCT ANA MPSAMOYrofibHbIX
KkopnycoB Tuna PQFP (nnacTtMaccoBblil MA0CKUIA KOPNYC C YeTbIPEXCTOPOHHMUM pPacnosioKeHneM BbIBOAOB). Takxke
paccmoTpeHa OCHOBHaa KOHCTpyKuuA kopnyca Tuna PQFP. B koHue pa3gena nepeyuncriieHbl AOMNYCKM U 3afaHHble
pasmepbl NasgHOro coeAnHeHNs, NCnosb3yemMble AN NoyYeHUs pa3mepoB NocajovyHoro Mecra.

5.2 OnnucaHne KOMMNOHeEHTa

KomnoHeHTbl Tuna PQFP LIMPOKO NPUMEHSIIOT B KOMMEPYECKOWN, NPOMBbILLIEHHON WM BOEHHOI 3/IEKTPOHUKE.

5.2.1 OcHOBHasi KOHCTpPYKUuA

Mnocknii KOpNyc ¢ YeTbIPEXCTOPOHHUM PacnoIoXeHNEM BbIBOAOB Oblsl pa3paboTaH AN NPYMEHEHUS B TeX
cnyvasix, rge TpebyrTca MasnorabapuTHble KOMMOHEHTbl M BbiCOKas M/IOTHOCTb MOHTaxa 3/ieMeHToB. Kopnychl
PQFP Hapsagy ¢ kopnycamu LSOP yacTo Mcnosb3ylT B MOAYNAX NaMATU (CM. PUCYHOK 5).

PucyHok 5- KoHcTpykuusa kopnyca tuna PQFP (NpsiMoyronbHbliA)



Koa
Kopnyca no
EIAJ

P-QFP-
0064-1420-
1,00

P-QFP-
0080-1420-
0,80

P-QFP-
0100-1420-
0,65

P-QFP-
0256-2840-
0,50

(7]

Kog
Kopnyc
ano
JEDEC
p.
QFP/064
-14x20-
1,00
P-
QFP/080
-14x20-
0,80
P-
QFP/100
-14x20-
0,65
P-
QFP/256
-28x40-
0,50

min

16,95

16,95

16,95

29,75

‘PacyeTHOe 3HauyeHue.

max

17,45

17,45

17,45

30,25

min

22,95

22,95

22,95

41,75

Li

PucyHok 6 -

max

23,45

23,45

23,45

42,25

min

0,73

0,73

0,73

0,45

Pa3smepbl kopnyca tuna PQFP (NpsamMoyrosbHoro)

max

1,03

1,03

1,03

0,75

min

0,34

0,29

0,22

0,17

nom

0,4

0,35

0,3

0,2

max

0,46

0,41

0,36

0,23

min

14,89

14,89

14,89

28,25

max

15,55

15,55

15,55

28,91

min

20,89

20,89

20,89

40,25

s2*

max

21,55

21,55

21,55

40,91

14,0

14,0

14,0

28,0

20,0

20,0

20,0

40,0

1,00

0,80

0,65

0,50

3,15

3,15

3,15

4,60
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5.2.1.1 Matepuasnbl BbIBOLOB

BbiBOAbI A0MKHbI OblTb MOKPbITHI Marepuasom W3 chjaBa O0/0BO/CBMHEL,. PekomeHgyemoe cofepxaHve
onosa B npunoe coctaenseT 58 % - 68 % onosa. HaHeceHue npunosi Ha BbliBOAbI MOXeET ObiTb OCYLLECTBEHO
norpy>xeHmem BbIBOAOB B ropsAunii pacnnaB WM 3MEKTPOMTUYECKUM ocaxieHneM. OcaxAeHHbI npuno
pekomeHayeTCcsa NOABEPrHYTb onnasneHnto. ONOBAHHO-CBMHLOBOE MOKPbITUE 3/1EKTPOL0B AO/HKHO ObITh TOMALMHON
He meHee 0,0075 mm.

Ona npogykuun, Tpebylouieli 6eCCBMHLOBbIE TEXHONMOMMW, CcyllecTByeT paf 6eCcCBUHL0BbIX MNOKPbITUIA
BbIBOAOB WM COBMECTUMbIX C 6ECCBMHLOBLIMU MOKPLITUAMWU BbIBOAOB. VICMbITaHNE Ha NaseMoCTb pekoMeHAyeTcs
nposoguTb no IEC 60068-2-54, yto6bl onpegennTb CNOCOOHOCTb MOHTaXa NPUMEHSEMOro TUNna KOMMOHEeHTa.

5.2.1.2 MapkupoBka

Bce KOMNOHEHTbI AO/MKHbI UMETb MapKMpoBKY 0603HaYeHMA KOMMOHEHTa 1 ykasaTens nepsoro BbIBOAA.

5.2.1.3 Bug ynakosku

Bug ynakoBKM NNOCKMX KOPMNYCOB MOXET MMeTb LUINHAPWUYECKYD (OpMy, HO B OO/MbLWIUHCTBE Cry4yaes
Nna0cKMe Kopnyca nocTtas/stoT B /IOTKE.

5.2.1.4 AHanu3 npouecca

MoHTax komnoHeHToB PQFP, kak npaBwio, BbINOMHSAET N0 CTaH4apTHOMY MpoUEeccy naiku onaabBfieHueM.
PekomeHayeTcsi, 4TOObl KOMMOHEHTbI BblgepxuBanu 10 UMKNOB CTaHAAPTHOW onepauuu  onnaBneHus,
BbINOSIHAEMO npu Temnepatype 235 °C. Kaxablii LUMKN A0/HKEH NpoAo/mkaTecs B TedyeHue 60 ¢ npu Temnepartype
235 °C.

5.3 Pa3smepbl KOMMNOHEHTOB

Pa3mepbl nocafo4yHoOro Mecta MoryT notpebosaTb KOPPEKTUPOBKW, ecny AaHHble O pasmepax koprnyca He
COOTBETCTBYIOT CMPABOYHbIM TEXHNYECKNM AaHHbIM JEDEC (O6beAuHEHHOro coBeTa Mo pa3paboTke 3/1IeKTPOHHbIX
ycTpoiict) nwnun JEITA (AnoHckoi accoumauum npoussoguTteneli 3M1eKTPoOHNKA U MHAOPMAaLMOHHBIX TEXHOMOTNIA).

Pa3mepsbl Kopnyca ans NPsAMOYTro/IbHOTo Kopnyca Tmna PQFP npefcraBneHbl Ha
pUCyHKe 6.

5.4 AHanu3 popMbl NasHOTO COeAVHEHUN

Pa3mepbl rantenu nasHOrO COeAMHEHMA MNoc/fe npouecca naiku npeacTaBfeHbl Ha pUCYHke 7.
HaumeHbline, cpegHvne v Hanbonblwne pasmepbl KaXAON ranTenn Ha Hocke, MATKe U 60KOBbIX CTOPOHAax BbiBOAA
onpefeneHbl C y4eTOM HafeXHOCTU MasiHOro COefMHEeHns, a TakkKe KayecTsa M NPOM3BOAUTENIbHOCTU B npouecce
MOHTaXa KOMMOHEHTOB.

[antenb Ha HOCke [antenb Ha natke BokoBas ranrtensb

Zmax

Pa3mepbl B MunammeTpax

[onyck MasHoe coepuHeHne
Kopnyc (war .
BbIBOZOB) F P Ha Hocke Jj Ha natke Jh 6okoBas rantesnb Js

LML2IL3  LVL2IL3 CL max mdn min Cs max mdn min Cw max mdn min
1,00 0,1 0,1 05 055 03 015 0656 05 035 02 012 005 00 0,0
0,80 0,1 0,1 o5 05 03 015 0656 05 035 02 012 005 00 0,0
0,65 0,1 0,1 o5 055 03 015 0656 05 035 02 014 005 00 00
0,50 0,1 0,1 05 o055 03 015 0656 02 020 02 006 000 00 00

CL- norpelwHocTb A/IMHbI Kopnyca (Mo HockaMm PsifloB BbIBOAOB);

Cs- MOrpelHoCcTb PacCTOAHMA Mexay psjamu BbiBOLOB Kopryca;

Cw- norpelHocTb LWNPUHBLI BbIBOAA.

MpumeuaHnne - Kopnycbl PQFP c warom BbiBOga MeHee 0,65 MM He npejHasHayeHbl [AN18 nNaniku
pacnnaBfieHHbIM NPUNOEM.

PucyHok 7 - AHanus3 opmMbl MasHOro coeguHeHus
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MpoekTMpoBaHMe MOCaAOYHbLIX MECT B JOMOMHEHME K pa3MepamM rantenu TpebyeT paccMOTpEHUs Tpex
chakTopoB, KacaloLMXCS:

- MOTPELLHOCTN pa3MepoB kopnycos C;

- NOrPeLHOCTU YCTAHOBKM KOMMNOHEHTOB HA NeYaTHble nnaTol P;

- MOrpeLwwHoCcTn (POPMbI KOHTAKTHON NAOWAAKM Ha NeYaTHbIX nnaTtax F.

[anee npuBeaeHbl hopmyrnbl pacdeTa AoNycka ¢ y4eTOM 3TUX (PaKTopoB.

a) Mavika 6e3 acpdpekra camoBbIpaBHUBAHUA (YPOBEHb 1)

B npouecce naiiku pacnnaeneHHbIM npunoem ekt caMoBbIPaBHUBAHWUA OTCYTCTBYET. B gaHHOM cny4yae
bopmMynbl HE MOTYT BbITb YNPOLLEHbI U OCTAIOTCA B TOM BUAE, B KOTOPOM OHU NPEACTaBNEHbI HUKE:

e 0 TT:JFLZI+PL21+CL2;

Zmax = Lmin +2J

Gmin:Smax(rmx)_z']Hmax_TH’ TH:VFI,ZI+PL21+C52’
X =W +2Jg  +15, Q:,/Ff] +P+Cy .

b) Maiika 6e3 achdpekTa camoBbIpaBHUBAHUSA (YPOBEHD 2)
+ 7,

Zmaszmin+2Jden T? TT:VFLZZ_'_PLZZ_'-CI?;
Gmin :Smax(rms) _2']Hmdn _TH’ TH :\/FLzz +PL22 +C2 ;
‘vaa‘xZVVmin_‘_Q’JSmdn_'_TS7 TS:\}FLZZ—FPLZZ_‘_C\;

¢) Marika ¢ appekTomM camoBbIpaBHUBAHUSA (YPOBEHDL 3)

Zmaszmin+2JTmin+TT’ TT:vFIfS+PL23+CE ;
G =S 20 — T Ty =F5+ P +C5 ;
Xmax:Wmin+2JSmjn+Y'S‘ ]-'S:VFL23+PLZ3+C\§/'

B npouecce naiku onnasneHneM gencrsyet agpdpekt camoBbipasHuBaHus. Mpu nalike onnaeneHnem
CMeLLEHNE KOMMOHEHTa OTHOCUTENBbHO KOHTAKTHON NAOLWAAKM NeYaTHON NNaThl, BO3HUKLIEE MPU YCTAHOBKE
KOMMOHEHTOB, MUCMpaBnseTca asTomaTudeckn 6narogaps adpdekty camoBbipaBHMBaHUA (T. €. 3Ha4YeHue P
MOXHO cuuTaTb paBHbIM Hymio). Kpome TOro, Aonmyck norpewHocT popMbl KOHTAKTHOW NOLWAAKM Ha
neyaTHoW nnate npubnusutenbHo paseH + 30 MKM, @ 3TO HE3HAYMTENbHO MO CPABHEHUIO C MOTPELUHOCTbLIO
pasmepoB KOpMNycoB (T. €. 3Ha4eHue F MOXHO cuuTaTb paBHbIM HYMIO). Takum o6pasom, hopmynbl MOTyT
ObITb YNPOLLEHbI CrieayoLmMmMm 06pa3om:

max(rms) -

Tt = CL Znax = Lmin + 2J1min * CL = Linax + 2J1min
TH = CS. Gmin = Smax(rms) = 2‘JHmin = CS
TS = CW. Xmax = Wmin + 2'JSmin + Cw = Wmax + 2‘-’Smin

Kpome TOro, sHaueHme Guin = A, B Talke Heobxoaumo anst Toro, Ytobbl KOHTAKTHAsA nnowaaka He Obina
cKkpbiTa nog kopnycoM QFP. Mocaaka hopMbl KOpyca NoYTH HyneBast (3a30p MeXay KOprnyCcoM U neyaTHON NnaTon
noyTW HyneBoii). PekomeHayeTca paspabartbiBaTe NOCAA0YHOE MECTO, UCKIIOYAIOLLEee 3a30p MEXAy BbIBOAOM W
KOHTaKTHOW NIOLLUAZIKON, BbI3BAHHBIN NONaAaHMEM NMPUNOst NoZ KOPMYC KOMMOHEHTA.

B 3aBucumMoctu ot TpebyemMon NPOYHOCTU NMaikKu, BO3MOXHOCTEN MCNONb3yeMOro nNpoLecca nNpou3BoACTBa U
T. 4. AONYCKAETCS MCNOSb30BaTh NOGON A0MYCK, OTIMYHbIA OT AOMYCKA, NPUBEEHHOTO BbiLLE.

5.5 Pasmepbl nocago4yHOro mecta

Pa3mepbl nocagoyHOro Mecta Anst NpsiMOYrornbHOro kopryca tuna QFP (NpsiMOyronsHOro) npu namkax
OMMnaefeHWeM U pacnnaBsieHHbIM NPUNOEM NPEACTABNEHbl HA PUCYHKE 8. 3TU 3HAYEHUS1 BLIYMCIISIOT HA OCHOBE
chopmyn ANA NPOEKTUPOBAHUA ranTenu NasHOro CoOeAUHEHUs1, NPEACTaBNEHHbIX B 5.4.

O6nactb ycraHoBku (CY) BbMUCHSIOT, MCNONb3ys cneayiowpe opmynbl. 3HaYeHUe OKpyrfieHus ans
HaumeHbLUMX pa3mepoB paBHo 0,05 mm, ana HanbonbLumx pasmepos — 0,5 MMm.

14



FOCT IEC 61188-5-5—2013

CY4 = 6onbluee sHaueHne 13 Boipaxernss LM+ ~+P2 +C\~ ww Z0 + 3anac 06nacTvt ycTaHoBKM X

2,
CY: = 6onbluee 3HaueHre 13 Bbipaxerus J1,mu + ‘¥~ +P2+C\~ wwm. ., + 3anac o6nactv ycraHoBkm *
2
cy,
Gl r
P
rT

(rrr]0oonooo:

cn
O
Pasmepbl B MUMMETPAX
NpeHTtun
dukaTo
P K EIAJ  Kop koprnyca no JEDEC  Zi Gi 2 x* Yy P i 2
nocazou OA kopnyca no A Kopny Zi z2 I g CYi cy
HOro
mecTa

YpoBeHb 1
5041 M P-QFP-0064-1420-1,00 P-QFP/064-14x20-1,00 24,6 18,6 20,0 140 0,63 2,30 1,00 26 20
5042M P-QFP-0080-1420-0,80 P-QFP/080-14x20-0,80 24,6 18,6 20,0 14,0 0,58 2,30 0,80 26 20
5043M P-QFP-0100-1420-0,65 P-QFP/100-14x20-0,65 24,6 18,6 20,0 14,0 0,52 2,30 0,65 26 20
5044M P-QFP-0256-2840-0,50 P-QFP/256-28x40-0,50 43,4 31,4 40,0 28,0 0,33 1,70 0,50 45 33
YpoBeHb 2
5041N P-QFP-0064-1420-1,00 P-QFP/064-14x20-1,00 24,2 18,2 20,1 14,1 0,53 2,05 1,00 24,7 18,7
5042 N P-QFP-0080-1420-0,80 P-QFP/080-14x20-0,80 24,2 18,2 20,1 141 0,48 2,05 0,80 24,7 18,7
5043N P-QFP-0100-1420-0,65 P-QFP/100-14x20-0,65 24,2 18,2 20,1 14,1 0,42 2,05 0,65 24,7 18,7
5044N P-QFP-0256-2840-0,50 P-QFP/256-28x40-0,50 43,0 31,0 40,0 280 0,33 1,50 0,50 43,5 31,5
YpoBeHb 2
23,7
5041L P-QFP-0064-1420-1,00 P-QFP/064-14x20-1,00 5
23,7
5
5043L P-QFP-0100-1420-0,65 P-QFP/100-14x20-0,65 2";’7 17,75 20,45 14,45 0,35 1,65 0,65 24,0 18,0
42,5
5
‘Tpn ncnonb3oBaHUK pasmepa X, HGO6XO,£I,I/IMO YOOCTOBEPUTBLCA B TOM, 4YTO CYLLUECTBYET HSOGXOAVIMOG
MNPOCTPaHCTBO MeXAY CMEXHbIMU NOCaA0YHbIMKU MeCTaMi.

17,75 20,45 14,45 0,550 1,65 1,00 24,0 18,0
5042L P-QFP-0080-1420-0,80 P-QFP/080-14x20-0,80 17,75 20,45 14,45 0,40 1,65 0,80 24,0 18,0

5044L P-QFP-0256-2840-0,50 P-QFP/256-28x40-0,50 30,55 40,00 28,00 0,25 1,30 0,50 42,8 30,8

PucyHok 8 - Pasmepbl nocagovHoro mecta kopnyca Tuna PQFP (npsiMoyrosibHOro)

6 HnskonpouabHbIA MN1acTMacCoBbIA N/IOCKNIA KOPMYC C YeTbIPEXCTOPOHHUM
pacnonoxeHuem BbiBogoB (PLQFP) (kBagpaTHbIii)

6.1 O6nacTb NPUMEHEHUS

B HacTosLleM pasfene npeactas/ieHbl pasMepbl KOPMycoB U NOCaA04HbIX MECT A1 KBagpaTHbIX KOprycoB
™na PLQFP (HW3KkonpodmibHbIA MaCcTMacCoBbIA MIOCKUA  KOPNYC C YETHIPEXCTOPOHHUM  PAaCTIONOXEHVEM
BbIBOZOB). Tawke pacCMOTpeHa OCHOBHas KOHCTpykuus koprnyca tuna PLQFP. B koHue pasgena nepeuvcrieHbl
[JOMyCcKN 1 3afaHHble pasmepbl NasHoro CoeavHeHWs, WCMOoJb3yeMble A1 MOyYeHUss pa3sMepoB MocagoqHoro
MecTa.
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6.2 OnucaHne KOMMNOHeHTa

KomnoHeHTbl Tuna PLQFP WUMPOKO MpUMEHAIOT B KOMMEPYECKOW, MPOMbILWIEHHOW WU  BOEHHOM
3/1EKTPOHMKE.

6.2.1 OcCHOBHas KOHCTPYKLMNA

Mnocknii KOpNyc € YeTbIPEXCTOPOHHUM PacnofioXeHneM BbIBOAOB Obin paspaboTaH A1 NPUMEHEHUSA B TeX
cnyyasx, rae TpebyloTcs ManorabaputHble KOMMOHEHTblI M BbICOKas M/IOTHOCTb MOHTaxa 3nemeHToB. Kopnychbl
PLQFP Hapsgy c kopnycamy LSOP yacTo ncnosnb3ytoT B MOAYAX NaMATU (CM. PUCYHOK 9).

PucyHok 9 - kopnyc Tuna PLQFP (kBagpaTHblid)

6.2.1.1 Martepwuarsbl BbIBOAOB

BbiBOAbI [O/MKHBI OblTb MOKPbITHI MaTtepuvasoM K3 chniaBa 0/10BO/CBUHeL. PekomeHAyemoe cogepxaHue
ofloBa B npunoe coctasnseT 58 % - 68 % onosa. HaHeceHvWe nMpuNos Ha BbIBOAbI MOXET ObITb OCYLLECTB/IEHO
NorpyXXeHMem BbIBOAOB B TOPSiuMii  pacnniaB WM 3NeKTPONUTUYECKMM ocaxaeHneM. OcaxAeHHbI npunoii
pekoMeHayeTca nogsepratb onnasneHnto. ONOBAHHO-CBUHLOBOE MOKPbITUE 3/1EKTPOAO0B AO/HKHO ObIiTb TOMLMHON
He MeHee 0,0075 mm.

6.2.1.2 MapkupoBka

Bce KOMMNOHEHTbI [O/MKHBI UMETb MapKNPOBKY 0603HauYeHNs KOMMOHEHTa 1 yKa3aTe s Nepsoro BbIBOAA.

6.2.1.3 Bug ynakosku

Bug, ynakoBkuM NMOCKMX KOPMYCOB MOXET WMEeTb LUANHAPUYECKYID hOopMy, HO B OO/bLUMHCTBE CrlyyYaes
M/I0CKvie Koprnyca NnocTaB/sATCA B /IOTKE.

6.2.1.4 AHanus npouecca

MoHTax koMnoHeHToB PLQFP, kak nMpaBu/o, BbIMOMHAT N0 CTaHAAPTHOMY MpoLeccy naviku onnasBieHuem.
PekomeHgyeTcs, u4TOObl KOMMOHEHTbI Bblgepxusam 10 UMKIOB CTaHAAPTHOM onepauvn  OnnaBfeHus,
BbINOMIHSIEMOW Npu TeMmnepatype 235 °C. Kaxablili Lukn fo/MKEH NpoAo/kaTbes B TeueHne 60 ¢ npu TemnepaType
235 °C.

6.3 Pasmepbl KOMNOHEHTA

Pa3mepbl nocafo4yHOro mMecta MOryT notpe6oBaTb KOPPEKTUPOBKM, ecnv faHHble O pasMepax koprnyca He
COOTBETCTBYIOT CNPaBOYHbIM TeXHUYECKMM gaHHbIM JEDEC (O6beAnHeHHOro coseta no paspaboTke 3NeKTPOHHbIX
ycTpoiicTs) n/vnn JEITA (AnoHckoi accoumauuy Npovn3BoAUTENein 3NeKTPOHMKMA N MHGDOPMALMOHHBIXTEXHOJIOTUI).

Pa3mepbl kBagpaTHoro kopnyca tuna PLQFP npeactas/ieHbl Ha pucyHke 10.

6.4 AHann3 oopmbl NasAHOro coeanHeHns

Pa3vepbl rantenu nasHoOro COeAVMHEHWs Mocfe npouecca naikv npefAcTaBfeHbl Ha pucyHke 11
HavmMeHblune, cpefHve W Hawbonblive pasmepbl KaXAOW rantennm Ha Hocke, nsATke U GOKOBOW rantenu
onpefeneHbl C y4eTOM HafeXHOCTV NasiHOro CoeAuHEeHWs, a Takke KadecTsa W NMPou3BOAUTENILHOCTM B mpoLiecce
MOHTaXKa KOMMOHEHTOB.
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PncyHok 10 - Pa3wvepbl Kopnyca Tuna PLQFP (kBagpartHoro), nmct 1

/' W fflfli
S, R
B~~~ nnonnonnnonnn
5 w = +
Pa3mepbl B MUNIMMETPAX
Ko kopnyca o Kog kopnyca no JEDEC ) L2 ) El ) LP ) W ) s B A P H
EIAJ min max min max min max min nom max min max
55'62528032' P-LQFP/032-55<5-050 6,80 7,2 680 72 045 075 017 020 023 53 58 50 50 050 170
Eg;?_f)'i;go“o' P-LQFP/040-5x5-0,40 6,80 7,2 680 72 045 075 013 016 019 53 588 50 50 040 1,70
5;5(73528032' P-LQFP/032-7x7-0,.80 8,80 9,2 880 92 045 075 029 035 041 73 7.8 70 70 080 1,70
5;5(795?6-2040- P-LQFP/040-7x7-0,65 8,80 9,2 880 92 045 075 022 030 036 73 78 70 7.0 065 1,70
5%5(72528048- P-LQFP/048-7x7-0,50 8,80 9,2 880 92 045 075 017 020 023 73 78 70 70 050 1,70
5%53528064_ P-LQFP/064-7x7-0,40 8,80 9,2 880 92 045 075 013 016 019 73  7.88 70 70 040 1,70
5}53_228080' P-LQFP/080-7x7-0,30 8,80 9,2 880 92 045 075 009 012 015 7,3 7.8 70 7.0 030 1,70
e el A0 g0 122 1180 122 045 075 029 035 041 103 1088 100 100 080 170
?6&‘8_@'22052' (F)”-é_SQFP/OSZ-l O10- 180 122 11,80 12,2 045 075 022 030 036 103 10,88 100 100 0,65 1,70
E(')"lg_f;go“' g’;‘fFPIOM'l 10 1180 122 1180 122 045 075 017 020 023 103 1088 100 100 050 1,70

‘ PacyeTHoe 3HauyeHue.

€T0C¢—G-5-88T119 O3l 100



00 PucyHok 10, nucT 2

/W W HHP\*

r~wnnnnmnan

Kop kopnyca no Ko Kopnyca o JEDEC

EIAJ
P-LQFP-0080-

1010-0,40 P-LQFP/080-10x 10-0,40
P-LQFP-0120- ) ) _
1010-0,30 P-LQFP/120-10x 10-0,30
P-LQFP-0064-

1212-0,65 P-LQFP/064-12x12-0,65
P-LQFP-0080-

1212-0,50 P-LQFP/080-12x12-0,50
P-LQFP-0100- P-LQFP/100-12x12-0,40
1212-0,40

P-LQFP-0144-  P-LQFP/144-12x12-0,30
1212-0,30

P-LQFP-0064- P-LQFP/064-14x14-0,80
1414-0,80

P-LQFP-0080- P-LQFP/080-14x 14-0,65
1414-0,65

P-LQFP-0100- P-LQFP/100-14x14-0,50
1414-0,50

P-LQFP-0120- P-LQFP/120-14x 14-0,40
1414-0,40

‘ PacyeTHoe 3HaueHve.

min
11,80
11,80
13,80

13,80
13,8

13,8
15,8
15,8
15,8

15,8

r

max

12,2
12,2
14,2

14,2
14,2

14,2
16,2
16,2
16,2

16,2

min
11,80
11,80
13,80

13,80
13,8

13,8
15,8
15,8
15,8

15,8

Li

max

12,2
12,2
14,2

14,2
14,2

14,2
16,2
16,2
16,2

16,2

min
0,45
0,45
0,45

0,45
0,45

0,45
0,45
0,45
0,45

0,45

max

0,75
0,75
0,75

0,75
0,75

0,75
0,75
0,75
0,75

0,75

min
0,13
0,09
0,22

0,17
0,13

0,09
0,29
0,22
0,17

0,13

Pa3mepbl B MUMIMMETPAX

w

nom

0,16
0,12
0,30

0,20
0,16

0,12
0,35
0,30
0,20

0,16

max

0,19
0,15
0,36

0,23
0,19

0,15
0,41
0,36
0,23

0,19

min
10,3
10,3
12,3

12,3
12,3

12,3
14,3
14,3
14,3

14,3

S*

max

10,88
10,88
12,88

12,88
12,88

12,88
14,88
14,88
14,88

14,88

10,0
10,0
12,0

12,0
12,0

12,0
14,0
14,0
14,0

14,0

10,0
10,0
12,0

12,0
12,0

12,0
14,0
14,0
14,0

14,0

0,40
0,30
0,65

0,50
0,40

0,30
0,80
0,65
0,50

0,40

1,70
1,70
1,70

1,70
1,70

1,70
1,70
1,70
1,70

1,70

€T0¢—G-G-88119 O3l LO0OJ



PucyHok 10, nuct 3

rtfflitVv
L I J =

Kop kopnyca no EIAJ Koga kopnyca no JEDEC

P-LQFP-0168- P-LQFP/168-14x 14-0,30
1414-0,30

P-LQFP-0120- P-LQFP/120-16x 16-0,50
1616-0,50

P-LQFP-0144- P-LQFP/144-16x 16-0,40
1616-0,40

P-LQFP-0184- P-LQFP/184-16x 16-0,30
1616-0,30

P-LQFP-0128- P-LQFP/128-18x18-0,50
1818-0,50

P-LQFP-0160- P-LQFP/160-1 8x18-0,40
1818-0,40

P-LQFP-0216- P-LQFP/216-1 8x18-0,30
1818-0,30

P-LQFP-0112- P-LQFP/112-20x20-0,65
2020-0,65

P-LQFP-0144-

2020-0.50 P-LQFP/144-20x20-0,50
P-LQFP-01 76-

2020-0.40 P-LQFP/176-20x20-0,40

PacueTHOe 3HaueHue.

min
15,8

17,8

17,8

17,8

19,8

19,8

19,8

21,8

21,8

21,8

L2

max
16,2

18,2

18,2

18,2

20,2

20,2

20,2

22,2

22,2

22,2

min
15,8

17,8

17,8

17,8

19,8

19,8

19,8

21,8

21,8

21,8

max
16,2

18,2

18,2

18,2

20,2

20,2

20,2

22,2

22,2

22,2

min
0,45

0,45

0,45

0,45

0,45

0,45

0,45

0,45

0,45

0,45

max
0,75

0,75

0,75

0,75

0,75

0,75

0,75

0,75

0,75

0,75

Pasmepbl B Mmunnumetpax

W
nom
0,12

0,20

0,16

0,12

0,20

0,16

0,12

0,30

0,2

0,16

max
0,15

0,23

0,19

0,15

0,23

0,19

0,15

0,36

0,23

0,19

min
14,3

16,3

16,3

16,3

18,3

18,3

18,3

20,3

20,3

20,3

S*

max
14,88
16,88
16,88
16,88
18,88
18,88

18,88

20,88

20,88

20,88

14,0

16,0

16,0

16,0

18,0

18,0

18,0

20,0

20,0

20,0

14,0

16,0

16,0

16,0

18,0

18,0

18,0

20,0

20,0

20,0

0,30

0,50

0,40

0,30

0,50

0,40

0,30

0,65

0,50

0,40

1,70

1,70

1,70

1,70

1,70

1,70

1,70

1,70

1,70

1,70

G-G-88TT19 O3l 100

€102
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PucyHok 10, nuct 4

Koa, kopnyca no Kop, kopnyca no JEDEC

EIAJ
Zpélég_l;l;gmo' P-LQFP/240-20x20-0,30
;:5?528176- P-LQFP/176-24x24-0,50
;;(3334—8216- P-LQFP/216-24x24-0,40
5423—2?3’-8296- P-LQFP/296-24x24-0,30
zpélég_lzlzglﬁo- P-LQFP/160-28x28-0,65
5;3;2—8208' P-LQFP/208-28x28-0,50
géggzl:g%ﬁ- P-LQFP/256-28x28-0,40
5;2528344' P-LQFP/344-28x28-0,30

‘ PacyeTHOe 3Ha4eHue.

min
21,8
25,8
25,8
25,8
29,8
29,8
29,8

29,8

max

22,2
26,2
26,2
26,2
30,2
30,2
30,2

30,2

min
21,8
25,8
25,8
25,8
29,8
29,8
29,8

29,8

max

22,2
26,2
26,2
26,2
30,2
30,2
30,2

30,2

min
0,45
0,45
0,45
0,45
0,45
0,45
0,45

0,45

Le

max

0,75
0,75
0,75
0,75
0,75
0,75
0,75

0,75

Pasmepbl B MUIIMMeTpax

\J
nom

0,12
0,2
0,16
0,12
0,30
0,20
0,16

0,12

max

0,15
0,23

0,19

min
20,3
24,3
24,3
24,3
28,3
28,3
28,3

28,3

S*
max

20,88
24,88
24,88
24,88
28,88
28,88
28,88

28,88

B

20,0
24,0
24,0
24,0
28,0
28,0
28,0

28,0

20,0
24,0
24,0
24,0
28,0
28,0
28,0

28,0

0,30
0,50
0,40
0,30
0,65
0,50
0,40

0,30

1,70
1,70
1,70
1,70
1,70
1,70
1,70

1,70

€10¢—G-G-88119 O3l LO0O
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[anTenb Ha Hocke [anTenb Ha naTke BokoBasi rantenb

Pa3smepbl B MunanmeTpax

Kopnyc Honyck MasHoe coefuHeHne
(war F p Ha Hocke Jj Ha natke JH 6okoBas rantenb Js
BbIBOAOB) | VL2IL3 LML2/L3 CL max mdn min Cs max mdn min Ccw max mdn  min
0,80 0,1 0,1 0,4 055 0,35 0,15 1,0 0,5 0,35 0,2 0,12 0,05 0,0 0,0
0,65 0,1 0,1 0,4 0,55 0,35 0,15 1,0 0,5 0,35 0,2 0,14 0,05 0,0 0,0
0,50 0,1 0,1 0,4 0,55 0,35 0,15 1,0 0,2 0,20 0,2 0,06 0,00 0,0 0,0
0,40 0,1 0,1 0,4 0,55 0,35 0,15 1,0 0,2 0,20 0,2 0,06 0,00 0,0 0,0
0,30 0,1 0,1 0,4 0,55 0,35 0,15 1,0 0,2 0,20 0,2 0,06 0,00 0,0 0,0

Cl- NOrpewHoCcTb anmHel kopnyca (Mo Hockam PsiioB BbIBOZOB);
Cs- MorpewHoCcTb PaccTosHUS Mexay psiaaMy BbIBOAOB Kopnyca;

Cw- MOrpeLwHocTb WMPUHBLI BbIBOAA.
MpumeyaHune - Kopnycbl QFP c warom BbiBoga MeHee 0,65 MM He npegHasHayeHbl AN Naiiku pacnnasieHHbIM NPUNoeM.

PucyHok 11 - AHanu3 d)opMbl NastHOro CoeAMHeHNst

MpoeKTMpoBaHMe NOCafo4HbIX MECT B AOMO/HEHUM K pa3mMepaM raTeniv HyXAaeTcsl B PaCCMOTPEHUN TPeX
dhakTopoB, KacatoLLecs:

- MOrpeLHoCcT pa3mepoB kopnycos C;

- NMOrPELUHOCTN MOHTaXa KOMMOHEHTOB Ha njarax ¢ neyaTHbIM MOHTaxoMm P;

- NorpewwHocT hopMbl KOHTAKTHOW NOLLAAKM Ha nnatax C neyaTHbIM MOHTaxom F.

[Janee npusepaeHsl hopMy bl pacyeTa A0nycka, C y4eTOM 3TUX (DaKTOpPOB:

a) Maiika 6e3 achdpekTa camoBbipaBHMBaHUSA (YpoBeHb 1)

B npouecce nalikym pacnnaeneHHbIM NpUNoeM HUKakoro agadiekta caMoBbIpaBHMBaHUS He HabnogaeTcs. B
[JaHHOM criyyae hopMyfibl HE MOTYT 6bIThb YNPOLLEHbI M OCTAIOTCA CReayoLMU:

e Amin e 2i/Tmex+ Tj IT- h-n+P{.,+<'1
min —maX() ~Hmax ’ W TviTien+s
Ve = Whm+2Jax + TS, B=v/Iz+~"+Cw-

b) Maiika 6e3 adchekTa camoBbIpaBHMBaHUSA (YPOBEHDb 2)

Zoa = Lnh+ 2 Fen + s Yr - IFR2 +P2+Cl \
Amin - Max(r  MHmdn : W, =°lf +)XK+c
X ¢ =Whiit 2Jupanr TS5 M=\'r;l+rit+<'=,
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¢) MNavika ¢ acpdpekTOM camoBbIpaBHUBaAHUA (YPOBEHb 3),
T min

+7,, T.=F4 +PL+C};
2JHmm -Ty, TH ='\]FL23 +PL23 +Csz ;

_ , 2 2 2
Smin +TS’ ]; - FL3 +PL3 +CW .

B npouecce naiku onnaeneHnem CyLUecTByeT adpdpekT camoBbipaBHUBaHWA. B npoLecce noBepxHOCTHOro
MOHTa)a NpW Naike OnnaBneHneM CMELLEHWE KOMMOHEHTOB MNpW YCTAHOBKE U MOrPeLLHOCTL (hOPMbl KOHTAKTHOM
NnoLaaKn Ha nnarTax ¢ NevYaTHbLIM MOHTaXKOM MOTYT ObITb MCMPABIEHbI C MOMOLLLIO 3ddeKTa CaMOBbLIPABHUBAHUS.
YuuTblBasi caMOBbIpaBHUBaHWE, 3HayeHWe P aonyckaeTcs He yuuTbiBaTb. Kpome TOro, AOMyCK MOrPEeLUHOCTM
hOPMbl KOHTAKTHOW MMOLAaAKM Ha nnarax C NevyatHbiM MOHTa&XOM — npubnusutenbHo * 30 MKM, a 910
Ype3BLIYANHO MAarneHbKOe 3HA4YEeHUe MO CPABHEHUIO CO 3HAYEHUEM MOrPELUHOCTU PasMepoB KOPMyCOB, MO3ITOMY
3HayeHue F gonyckaeTcs Taloke He YUUTbIBaTb.

Takum 06pasomM, PopMyIibl MOTYT ObITb YNPOLLEHbL! CEAYIOLLMM 00pa3oM:

Zmax = Lmin + 2']
Gmin = S

max(rms)

Xmax = Wmin + 2‘]

7-T = CL. Zmax = men + 2"ITmin + CL = Lmax + 2‘»’Tmin;
T = Cs. Gmin = Smax(ms) = 2JHmin — Cs;
TS = CW. Xmax = Wmin + 2JSmin + Cw = Wmax + 2JSmin;

Kpome TOro, 3HayeHue G, = A, B Takke Heobxoaumo ansa Toro, 4ToObl KOHTaAKTHas mrowajaka He Gbina
cKpbiTa nog koprnycom QFP. lNMocagka ¢hopMbl KOprnyca NoYtM Hynesasa (3a3op mexay KOpnycoM M neyvaTHon
nraToi MovTW HyneBsoW.). PekomeHayetcs paspabatbiBaTb NOCaA0YHOE MECTO, UCKIIoYAIOLLee 3a30p Mexay
BbIBOAOM W KOHTaKTHON NIOLIAAKON, BbI3BAHHbIN NONagaHuem NPUnost NoA KOpnyc KOMMOHEHTA.

B 3aBucumMoctu ot TpebyemMoi NPOYHOCTU Nainku, BO3MOXHOCTEN UCNONb3yeMOro nNpouecca NPou3BoACTBa U
T. . AONYyCKaeTCs MCronb3oBaThb MO0 A0MYCK, OTAUYHLIN OT ONYCKa, NPUBEAEHHOTO BbiLLE.

6.5 Pasmepbl nocagovHOro mecrta

Pasmepbl nocagoyHoro Mecra s KBaapaTHoro nracrMaccosoro kopnyca tuna PLQFP (ksagpaTtHOro) npu
nankax ornnaBrneHueM 1 pacnnaBneHHbIM NPUNoem NPeACTaBNeHbl HA PUCYHKE 12. 3TU 3HAYEHUS] BLIMUCAISIIOT HA
ocHoBe (hopMyn AN NPOEKTUPOBaHUA ranTeny NAasHOr0 COEAUHEHUA, NpeacTasrneHHbIX B pasaene 6.4.

Obnactb ycraHoBkM CY BbIMMCHSIOT, UCNONb3ys cneayiowme ¢opmynbl. 3HAYEHME OKpyrneHusa Ana
HauMEHbLUMX pasmepoB paeHo 0,05 MM, Ans HaMGonNbLKMX pa3Mepos — 0,5 Mm.

2
CY = Gonbluee 3Ha4eHUe U3 Bhipaxenus L, . + ,/F 4+ P?+C."° wmZy)+ sanac 06nact ycTaHoBKu
x 2,

2
CY; = Gonbluee 3HaueHue u3 Bbipaxenus L, . + ,/F >+ P?+C,.” wn Z,) + 3anac 06nacT1 yCTaHOBKM X
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MpaeHtndmkatop
nocajo4Horo
mecTa

5055M
5056M
5057M
5058M
5059M
5060M
5062M
5063M
5064M
5065M
5067M
5068M
5069M
5071 M
5072M
5073M
5074M
5076M
5077M
5079M
5080M
5082M
5083M
5084M
5086M
5087M
5089M
5090M
5091M

H. n -
StV
t

I MoldnCIo
11=1 fog
J1=1 c=0
11=1 1=0
1121 | 0 g N a
[ 1= ] 1=0 o *
11= =
121 =1

Kopg kopnyca no EIAJ

P-LQFP-0032-0505-0,50
P-LQFP-0040-0505-0,40
P-LQFP-0032-0707-0,80
P-LQFP-0040-0707-0,65
P-LQFP-0048-0707-0,50
P-LQF P-0064-07 07-0,40
P-LQF P-0044-1 01 0-0,80
P-LQFP-0052-1 01 0-0,65
P-LQFP-0064-1010-0,50
P-LQFP-0080-1010-0,40
P-LQFP-0064-1212-0,65
P-LQFP-0080-1212-0,50
P-LQFP-01 00-1212-0,40
P-LQFP-0064-1414-0,80
P-LQFP-0080-1414-0,65
P-LQFP-0100-1414-0,50
P-LQFP-0120-1414-0,40
P-LQFP-0120-1616-0,50
P-LQFP-0144-1616-0,40
P-LQFP-0128-1818-0,50
P-LQFP-0160-1818-0,40
P-LQFP-0112-2020-0,65
P-LQFP-0144-2020-0,50
P-LQFP-0176-2020-0,40
P-LQFP-0176-2424-0,50
P-LQFP-0216-2424-0,40
P-LQFP-0160-2828-0,65
P-LQFP-0208-2828-0,50
P-LQFP-0256-2828-0,40

Kop, kopnyca no JEDEC

P-LQFP/032-5x5-0,50

P-LQFP/040-5x5-0,40

P-LQFP/032-7x7-0,80

P-LQFP/040-7x7-0,65

P-LQFP/048-7x7-0,50

P-LQFP/064-7x7-0,40

P-LQFP/044-10X10-0,80
P-LQFP/052-10X10-0,65
P-LQFP/064-10X10-0,50
P-LQFP/080-1 Ox 10-0,40
P-LQFP/064-12x 12-0,65
P-LQFP/080-12x 12-0,50
P-LQFP/100-12x12-0,40
P-LQFP/064-14x 14-0,80
P-LQFP/080-14x 14-0,65
P-LQFP/100-14x14-0,50
P-LQFP/120-14x14-0,40
P-LQFP/120-16x16-0,50
P-LQFP/144-16x16-0,40
P-LQFP/128-18x18-0,50
P-LQFP/160-18x 18-0,40
P-LQFP/112-20x20-0,65
P-LQFP/144-20x20-0,50
P-LQFP/176-20x20-0,40
P-LQFP/176-24x24-0,50
P-LQFP/216-24x24-0,40
P-LQFP/160-28x28-0,65
P-LQFP/208-28x28-0,50
P-LQFP/256-28x28-0,40

z

8,4
8,4
10,4
10,4
10,4
10,4
13,4
13,4
13,4
13,4
15,4
15,4
15,4
17,4
17,4
17,4
17,4
19,4
19,4
21,4
21,4
23,4
23,4
23,4
27,4
27,4
31,4
31,4
31,4

FOCT IEC 61188-5-5—2013

G

5,0
5,0
7,0
7,0
7,0
7,0
10,0
10,0
10,0
10,0
12,0
12,0
12,0
14,0
14,0
14,0
14,0
16,0
16,0
18,0
18,0
20,0
20,0
20,0
24,0
24,0
28,0
28,0
28,0

X *

y

P

YpoBeHb 1

0,33
0,29
0,58
0,52
0,33
0,29
0,58
0,52
0,33
0,29
0,52
0,33
0,29
0,58
0,52
0,33
0,29
0,33
0,29
0,33
0,29
0,52
0,33
0,29
0,33
0,29
0,52
0,33
0,29

1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7
1,7
17
1,7
1,7
1,7
17
1,7
1,7
1,7
1,7
17
1,7
1,7
1,7
1,7
1,7

0,50
0,40
0,80
0,65
0,50
0,40
0,80
0,65
0,50
0,40
0,65
0,50
0,40
0,80
0,65
0,50
0,40
0,50
0,40
0,50
0,40
0,65
0,50
0,40
0,50
0,40
0,65
0,50
0,40

Pa3smepbl B MunnumeTpax

CYy, Cy2
10 10
10 10
12 12
12 12
12 12
12 12
15 15
15 15
15 15
15 15
17 17
17 17
17 17
19 19
19 19
19 19
19 19
21 21
21 21
23 23
23 23
25 25
25 25
25 25
29 29
29 29
33 33
33 33
33 33

*Korga ucnosb3yeTcs pasmep X, HE06X04MMO YAOCTOBEPUTLCS B TOM, YTO CYLLECTBYeT He06X0A4MMOEe NPOCTPAHCTBO
MeXAY CMEXHbIMU NOCAA0UYHLIMU MECTaAMMU.

PucyHok 12 -

Pasmepbl nocagouHoro mecta kopnyca tuna PLQFP (kBagpaTHoro), nict 1
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Pa3amepbl B MuUnnmmMmeTpax

MaeHTudpukatop

nocago4Horo Kog kopnyca no EIAJ Kog kopnyca no JEDEC V4 G| X*|Y P [ CYs|CY2
MecTa

YpoBeHb 2
5055N P-LQFP-0032-0505-0,50 | P-LQFP/032-5%x5-0,50 8,0 150/0,33|1,5(0,50( 85 | 8,5
5056N P-LQFP-0040-0505-0,40 [ P-LQFP/040-5x5-0,40 8,0 [50/029|15(0,40( 8,5 8,5
5057N P-LQFP-0032-0707-0,80 [ P-LQFP/032-7x7-0,80 10,0(7,0(0,48(1,5[0,80[10,5[10,5
5058N P-LQFP-0040-0707-0,65 | P-LQFP/040-7x7-0,65 10,0(7,0(0,42(1,5[/0,65[10,5[10,5
5059N P-LQFP-0048-0707-0,50 | P-LQFP/048-7x7-0,50 10,0(7,0(0,33(1,56[0,50[10,5[10,5
5060N P-LQFP-0064-0707-0,40 [ P-LQFP/064-7x7-0,40 10,0(7,0(0,29(1,5[0,40[10,5([10,5
5062N P-LQFP-0044-1010-0,80 | P-LQFP/044-10%x10-0,80 | 13,0 |10,0{0,4811,5]0,80|13,5]13,5
5063N P-LQFP-0052-1010-0,65 | P-LQFP/052-10%x10-0,65 | 13,0 |10,0{0,4211,5]|0,65]|13,5]13,5
5064N P-LQFP-0064-1010-0,50 | P-LQFP/064-10%x10-0,50 | 13,0 ]10,0{0,33|1,5]0,50]13,5]13,5
5065N P-LQFP-0080-1010-0,40 | P-LQFP/080-10%x10-0,40 | 13,0 |10,0{0,2911,5]|0,40|13,5|13,5
5067N P-LQFP-0064-1212-0,65 | P-LQFP/064-12%x12-0,65 [ 15,0 |12,0/{0,4211,5]0,65|15,5|15,5
5068N P-LQFP-0080-1212-0,50 | P-LQFP/080-12%x12-0,50 [ 15,0 |12,0{0,33|1,5]0,50|15,5|15,5
5069N P-LQFP-0100-1212-0,40 [ P-LQFP/100-12x12-0,40 [ 15,0 |12,0{0,29|1,5]|0,40 155|155
5071N P-LQFP-0064-1414-0,80 [ P-LQFP/064-14%x14-0,80 [ 17,0 |14,0{0,4811,5]0,80|17,5]17,5
5072N P-LQFP-0080-1414-0,65 |P-LQFP/080-14%x14-0,65 [ 17,0 |14,0{0,4211,5]|0,65|17,5|17,5
5073N P-LQFP-0100-1414-0,50 | P-LQFP/100-14%x14-0,50 [ 17,0 |14,0/0,33|1,5]0,50 |17,5|17,5
5074N P-LQFP-0120-1414-0,40 | P-LQFP/120-14%x14-0,40 [ 17,0 |14,0/{0,2911,5]0,40 |17,5|17,5
5076N P-LQFP-0120-1616-0,50 | P-LQFP/120-16%x16-0,50 | 19,0 |16,0{0,33|1,5]0,50|19,5]19,5
5077N P-LQFP-0144-1616-0,40 [ P-LQFP/144-16%x16-0,40 [ 19,0 |16,0{0,29|1,5]|0,40|19,5]19,5
5079N P-LQFP-0128-1818-0,50 [ P-LQFP/128-18%x18-0,50 [ 21,0 ]18,0{0,33|1,5]0,50 215|215
5080N P-LQFP-0160-1818-0,40 |P-LQFP/160-18%x18-0,40 [ 21,0 |18,0/0,2911,5]0,40121,5|21,5
5082N P-LQFP-0112-2020-0,65 | P-LQFP/112-20%20-0,65 | 23,0 |20,0{0,4211,5]0,65|23,5|23,5
5083N P-LQFP-0144-2020-0,50 | P-LQFP/144-20%x20-0,50 | 23,0 )20,0{0,33|1,5]0,50|23,5|23,5
5084N P-LQFP-0176-2020-0,40 | P-LQFP/176-20%20-0,40 | 23,0 |20,0{0,29|1,5]0,40|23,5|23,5
5086N P-LQFP-0176-2424-0,50 | P-LQFP/176-24%x24-0,50 [ 27,0 |24,0{0,33|1,5]0,50 275|275
5087N P-LQFP-0216-2424-0,40 [ P-LQFP/216-24%x24-0,40 [ 27,0 |24,0{0,2911,5]0,40 275|275
5089N P-LQFP-0160-2828-0,65 | P-LQFP/160-28%x28-0,65 | 31,0 |128,0/{0,4211,5]0,65|31,5|31,5
5090N P-LQFP-0208-2828-0,50 | P-LQFP/208-28%28-0,50 | 31,0]28,0{0,331,5]0,50|31,5|31,5
5091N P-LQFP-0256-2828-0,40 | P-LQFP/256-28%x28-0,40 | 31,0 ]28,0{0,2911,5]0,40]31,5|31,5
YpoBeHb 3

5055L P-LQFP-0032-0505-0,50 | P-LQFP/032-5x5-0,50 7,5 150]|025|1,25[050( 7,7 [ 7,7
5056L P-LQFP-0040-0505-0,40 | P-LQFP/040-5x5-0,40 7,5 [50/0,20 1,25(0,40( 7,7 [ 7,7
5057L P-LQFP-0032-0707-0,80 | P-LQFP/032-7x7-0,80 9,5 [7,0/0,40 [1,25(0,80( 9,7 [ 9,7
5058L P-LQFP-0040-0707-0,65 | P-LQFP/040-7x7-0,65 95 [7,0/0,35[1,25[0,65( 9,7 [ 9,7
5059L P-LQFP-0048-0707-0,50 | P-LQFP/048-7x7-0,50 95 [7,0/0,25[1,25[0,50( 9,7 [ 9,7
5060L P-LQFP-0064-0707-0,40 [ P-LQFP/064-7x7-0,40 95 [7,0/0,20 [1,25[0,40 | 9,7 [ 9,7
5061L P-LQFP-0080-0707-0,30 [ P-LQFP/080-7x7-0,30 95 (700,15 [1,25[0,30( 9,7 [ 9,7
5062L P-LQFP-0044-1010-0,80 | P-LQFP/044-10%x10-0,80 [ 12,5]10,0/ 0,40 |1,25|0,80 | 12,7 |12,7
5063L P-LQFP-0052-1010-0,65 | P-LQFP/052-10%x10-0,65 | 12,5]10,0| 0,35 |1,25| 0,65 | 12,7 |12,7
5064L P-LQFP-0064-1010-0,50 | P-LQFP/064-10%x10-0,50 [ 12,5]10,0| 0,25 |1,25|0,50 | 12,7 |12,7
5065L P-LQFP-0080-1010-0,40 [ P-LQFP/080-10%0,40 12,5 (10,0{ 0,20 (1,25 0,40 | 12,7 [12,7
5066L P-LQFP-0120-1010-0,30 [ P-LQFP/120-10%-0,30 12,5(10,0{ 0,15 [1,25{ 0,30 | 12,7 [12,7
5067L P-LQFP-0064-1212-0,65 [ P-LQFP/064-12x12-0,65 | 14,5]12,0/ 0,35 |1,25| 0,65 | 14,7 |14,7
5068L P-LQFP-0080-1212-0,50 [ P-LQFP/080-12x12-0,50 | 14,5|12,0| 0,25 |1,25| 0,50 | 14,7 |14,7
5069L P-LQFP-0100-1212-0,40 [ P-LQFP/100-12%x12-0,40 | 14,5]12,0/ 0,20 |1,25| 0,40 | 14,7 |14,7

*Tpy MCNOnb30BaHUKM pasmepa X, HEOOXOAWMO YAOCTOBEPUTLCS B TOM, YTO CYLLECTBYET HEOGXOAMMOE]

NPOCTPaHCTBO MEXAY CMEXXHBLIMU NOCaA0YHbIMU MECTaMMU.
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7 HuskonpodubHbIA nNaacTMaccoBbli NAOCKUIA KOpnyc C BbiBOJ4amMu C
yeTblpex CTOPOH PLQFP (NpsiMOyronbHbIi)

7.1 O6nactb NpuMeHeHus

B HacTosAwem pasgene npeactasfieHbl pasmepbl KOPMYCcOB W MOCaf04YHbIX MeCT A1 NPSAMOYro/bHbIX
KopnycoB PLQFP (nnactmaccoBblii HU3KONPOMWALHBIA MAOCKUA KOPNYC C YETbIPEXCTOPOHHUM PaCMofiOXeHnemM
BbIBOJOB). Takxe pacCMOTpeHa OCHOBHas KOHCTpyKuusa kopnyca PLQFP. B koHue pa3fgena nepeyncrieHbl AONyCKu
1 3aflaHHble pa3mepbl NAasHOro COeMHEHUs, UCMOJb3yeMble A1 MOSTyYEHUss pasmepoB Nocafo4yHoro MecTa.

7.2 OnnucaHne KOMMNOHeHTa

KomnoHeHTbl Tvna PLQFP WMpOKO MpUMEHSIT B KOMMEPYECKOW, MPOMbILWIEHHOW WM BOEHHOM
3M1EKTPOHIKE.

7.2.1 OCHOBHas KOHCTpYyKUus

MNOCKMA KOPMYC C YeTbIPEXCTOPOHHUM PacnosioXeHneM BblBOAOB Oblnl paspaboTaH A1a NPUMEHEHUs B Tex
cnyyasx, rge TpebytoTca manorabapuTHble KOMMOHEHTbI U BbICOKas M/IOTHOCTb MOHTaxa 3/1ieMeHToB. Kopnycbl
PLQFP Hapsgy ¢ kopnycamy LSOP yacTto ncnonb3yroT B MOAYIAX NaMATU (CM. pUCyHoK 13).

PucyHok 13 - KoHcTpykuus kopnyca tuna PLQFP (npsMOyronbHblid)

7.2.1.1 MaTtepwuasnbl BbIBOAOB

BbiBOAbI A0/MKHBI ObITb MOKPbLITHI Matepuasiom u3 crniasa 0/10BO/CBMHeEL,. PekomeHgyemoe cogepxaHvie
onosa B npunoe cocTtasnseTt 58% - 68% onosa. HaHeceHue npunos Ha BbIBOAbI MOXET ObiTb OCYLLECTB/IEHO
NOrpyXeHMeM BbIBOAOB B TOPAYUi  pacnias WA 3NEKTPONUTUYECKMM OcaxzeHnem. OcCaxAeHHbI npuno
pekomeHayeTca noAsepratb onnasneHunto. ONOBAHHO-CBUHLOBOE MOKPbITUE 3N1EKTPOAOB AO/HKHO ObITb TONLLMHOW
He meHee 0,0075 mm.

7.2.1.2 MapknpoBka

Bce KOMMOHEHTbI fO/MKHbI UMETb MapPKUPOBKY 0603HAYEHUA KOMIMOHEHTA 1 yKa3aTessa Nepsoro BbIBOAA.

7.2.1.3 Bug ynakoBku

Bna ynakoBkM NMOCKMX KOPMYCOB MOXET WMeTb LWUANHAPUYECKYl (opMy, HO B GOMbLUMHCTBE CllyYaes
N0CKMe Kopnyca nocTaBsATCA B /IOTKe.

7.2.1.4 AHanu3 npouecca

MoHTax koMnoHeHToB PLQFP, kak npasusio, BbIMOIHAIT MO CTaHAAPTHOMY MpoLeccy nanku onnas/ieHneM.
PekomeHpyeTcs, u4TOObl KOMMOHEHTbI Bblgepxuanu 10 UWMKNOB CTaHAAPTHOM onepauuMn  OnnaBneHus,
BbINOSIHAEMON npu Temnepartype 235 °C. Kaxablii Lykn fO/MKEH NpofomhkaTbcs B TedyeHne 60 ¢ npu TemnepaType
235 °C.

7.3 Pa3mepbl KOMMOHEHTa

Pa3mepbl nocafo4HOro Mecta MoryT notpeboBaTb KOPPEKTUPOBKW, €C/M AaHHble O pasMepax Kopryca (CMm.
pUCyHOK 14) He COOTBETCTBYKT CMNpPaBOYHbIM TexHWyeckum faHHbiM JEDEC (O6beguHeHHOro coseTa Mo
paspaboTke 3/1EKTPOHHbIX YCTpoiicTB) mmnu JEITA (AnoHckol accoumaumm npov3BOaUTENeil 3NEKTPOHUKA U
MHPOpPMaLNOHHBIX TEXHOOTUIA).

7.4 AHann3 hopMbl NasgHOro coefuHeHns

Pasmepbl rantenu nasHOrO coefjuMHEHUs Mocne npouecca navikm npefcTasneHbl Ha pucyHke 15.
HavmeHblune, cpefHue n Hanbofblune pasmMepbl Ka>KAoi rantenn Ha Hocke, NATKe M GOKOBbIX CTOPOHAX BblBOAA
onpegeneHbl C y4eTOM HafeXHOCTU NasiHOro COefUHEHWs, a Takke KayecTsa W NPOU3BOAUTENBHOCTU B npouecce
MOHT&aXa KOMMOHEHTOB.
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[anTenb Ha Hocke [anTenb Ha nsaTke BokoBas rantenb

Jn

Pa3mepbl B MuninmMmeTpax

Kopnyc [Jonyck MasiHoe coeAviHeHne
(war .
BLIBO/IOB F P Ha Hocke Jj Ha natke Jh 6okoBasi rantesib Js
) LVL2IL3 LVL2IL3 cL max mdn mn Cs max mdn mn Cw max mdn |r:
0,58 0
0,65 01 01 04 055 035 0,15 ' 05 035 02 014 005 00
3 6
0,58 0
0,50 01 01 0,4 055 0,35 0,15 ’3 0,2 0,20 0,2 0,06 0,00 0,0
6

Cl- norpewHocTb AUHbI Kopnyca (Mo HOCcKaM PsifioB BbIBOLOB);
Cs- MOrpeLHoCTb PacCcTosHUSA MeXAy psdamy BbIBOOB KOPMyca;
Cyy- MOrpeLlHOCTb LUMPUHBLI BbIBOAA.

PucyHok 15 -  AHann3 ¢oopMbl NasiHOTO CoeAuHeEHUs

MpoekTMpoBaHMe MNOCafOYHbIX MECT B AOMOSHEHME K pasmepam rairenn TpebyeT pacCMOTPeHVst Tpex
(baKTOpOB, KacatoLLWIXCS:

- MOrpeLUHoOCTN pasmepoB kopnycos C;

- MOrpeLUHOCTN YCTaHOBKU KOMMOHEHTOB Ha nevaTHble nnaatbl P;

- MOrpeLUHOCTN )OPMbl KOHTaKTHOWM NIOLWAAKU Ha nevaTHbIx naatax F.

[Janee npvBegeHb! hopMy/ibl pacyeTa Aonycka ¢ y4eTOM 3TUX (aKTOPOB,

a) Maiika 6e3 achdpekTa caMoBbIpaBHMBaHMS (YPOBEHb 1)

B npouecce naikyn oniaBNEHNEM HUKAKoro 3dhdhekTa CamoBbIpaBHVBaHWMSA He Habnogaetcs. B gaHHOM
crnyyae chopMyribl He MOTyT 6bITb YNPOLLEHbI, HO OCTAKOTCS CeayOLLMMA

L2 T+ TI5 N=4FA+"+Cl-
Avams) - OulHa—T 5 =R i+ RR I
WM + 21 Tax +TS > @-IFi+Pi+ a

b) Mavika 6e3 achdhekTa camoBbIpaBHUBaHNA (YPOBEHb 2)

ZHQ(ZLn;m +2J Imah +T—1r5 T-E:'Jvr §2+P’}2+C.2’5
mn o eqmy) MHrth T,=Rc,+Pi+C;;
JXTK :WTT 'I-'|-2/Smdn+TS> r5:X/)K+>K tcT.

c) [Maiika c adhchekToM caMoBblpaBHMBaHUSA (YPOBEHb 3)
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Zax = Login ¥ 20100 + 11 TT:\/FL23+PLZS+C2;
G..=S 2Jy — T, T, =FL+B +C2;

min max(rms)
— _ 2 2 2
X =Woin +2J5 . + 15, 1 _,/FL3+PL3 +Cy -

B npouecce naiku onnasrieHueM aeictByeT adhekT camoBbipaBHUBaHUA. lMpu naiike onnasneHuem
CMELLEHWE KOMIMOHEHTA OTHOCUTENbHO KOHTAKTHOM MIOWAAKM MeYaTHOM NnaTbl, BO3HMKLLEE NPU YCTaHOBKE
KOMMOHEHTOB, UCNPaBISIETCS aBTOMaTuyeckn brnarogaps adpekTy caMmoBbIpaBHUBaHUSA (T. €., 3Ha4YeHue P MOXHO
cuMTaTh paBHLIM Hymio). KpoMe Toro, AOMycK norpeLuHoct ¢hOpMbl KOHTAKTHOM MIIOLL@AKM HA MeyvaTHo nnate
NpMBnNU3UTENLHO paBeH + 30 MKM, @ 3TO HE3HAUUTENbHO MO CPABHEHUIO C MOTPELLHOCTLIO Pa3MepoB KOPMyCOB
(1. €., 3Ha4yeHue F, MOXHO cumTaTh paBHbLIM HyIo). Takum 06pa3om, hopmMyrbl MOTYT ObITb YNPOLLEHbI CEAYIOLLIMM
obpasom:

Tr = CL Zimax = Lnin + 2Jtmin + CL = Linax + 2d7min
7-H = CS. Gmin = max(rms) — 2‘-’Hmin - CS
Ts = Cw. Xmax = Whnin + 2Jsmin + Cuw = Winax + 2Jsmin

Kpome Toro, 3HayeHne G, = A, B Taioke Heobxoaumo ans Toro, Ytobbl KOHTAKTHAA Nnowagka He Obina
ckpbiTa noa kopnycoMm QFP. MNMocaaka ¢hopMbl KOpnyca noyTn Hynesas (3asop Mexay KOpnycom W nevarHoi
nnaTo’ Mo4YTu HynesowW.). Pekomenayetca paspabarbiBaTb MOCAA0YHOE MECTO, MCKIMIOHAIOWEe 3a30p Mexay
BbIBOAOM W KOHTaKTHO NMOLLIAAKON, BbI3BaHHLIA NONagaHUeM NPUNOs NOA KOPMYC KOMNOHEHTA.

B 3aBucumocTu OT Tpebyemoi NPOHHOCTU Naiku, BO3MOXHOCTEN UCNONbL3yeMOro npoLecca Npou3BoaCcTBa u
T. A. AONYCKaeTCs UCMofb30BaTh JI0OON AONYCK, OTIMYHLIN OT AONYCKa, NPUBEAEHHOTO BbILLE.

7.5 Pasmepbl NOCaA0YHOIO MecTa

Pa3mepbl nocagovHOro Mecra AnA KBagpaTtHOro NnacTMaccoBoro kopnyca tuna PLQFP (npsiMOyronbHbIi)
np1 nankax onnasrneHneM 1 pacnnassieHHbIM NPUMOEM NPEACTaBNEHbI HA PUCYHKE 16. 3TN 3HAUYEHUSA BLIMUCTISIOT
Ha OCHOBe (popmMyn Anst NPOEKTUPOBAHUA rANTENW NAsHOrO COeAUHEHUS, NPEACTABNEHHLIX B 7.4.

Obnactb ycraHoBku CY BbMUCIAIOT, UCMONb3ya creayowme ¢opmynbl. 3HaYeHWe OKpyrneHus ans
HaMMeHbLLKMX pa3mepoB pasHo 0,05 MM, Anst HanGonbLUMX pasmepos — 0,5 MMm.

2
CY; = Gonbluee 3Ha4eHne U3 BbipaxeHns L, . + w/F 2+ P?+C,” unm Z, + 3anac 06nacti yCcTaHoBky x 2,

~ 2
CY; = GonbLuee 3HaueHue U3 Boipaxernst L, . ++/F> + P? + (. unn Z, + 3anac 06nacTu ycTaHosku x 2.
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Pasmepbl B Mmunnumertpax

MaeHtudmkaTop
nocago4Horo Kog kopnyca no EIAJ Koa kopnyca no JEDEC  Zi z2 Gi G2 X* Y P CY:cy2
mecTa
YpoBeHb 1
5093M P-LQFP-01 00-1420-0,65 P-LQFP/100-14x20-0,65 23,1 17,4 20,0 14,0 0,52 1,70 0,65 25 19
5094M P-LQFP-0128-1420-0,50 P-LQFP/128-14x40-0,50 23,4 17,4 20,0 14,0 0,33 1,70 0,50 25 19
YpoBeHb 2
5093N P-LQFP-01 00-1420-0,65 P-LQFP/100-14x20-0,65 22,7 17,0 20,0 14,0 0,42 1,50 0,65 23,2 17,5
5094N P-LQFP-0128-1420-0,50 p.| QFP/128-14x40-0,50 23,0 17,0 20,0 14,0 0,33 1,50 0,50 23,5 17,5
YpoBeHb 3
5093L P-LQFP-01 00-1420-0,65 P-LQFP/100-14x20-0,65 22,5 16,5 20,0 14,0 0,35 1,25 0,65 22,7 16,7
5094L P-LQFP-01 28-1420-0,50 p-LQFP/128-14x40-0,50 22,5 16,5 20,0 14,0 0,25 1,25 0,50 22,7 16,7

Mpn ncnonb3oBaHUu pasmepa X, HEO6XOAMMO YAOCTOBEPUTLCS B TOM, YTO CyliecTByeT Heo6Xxoanmoe
NPOCTPAHCTBO MeXAy CMeXHbIMU NocafoyHbIMU MecTamu.

PucyHok 16 - Pasmepbl nocago4yHoro mecta kopnyca tuna PLQFP (MpsMOyrosbHblit)

8 [lMnacTtmaccoBbIi  TOHKWI  MNMIOCKUMIA  KOPMyCc C  4YeTbIPEXCTOPOHHUM
pacnonoxeHnem BbiBogos (PTQFP) (kBagpaTHbIiA)

8.1 O6nactb NpUMEHeHunn

B HacTosweM pa3sgenie npefcTaBneHbl pasMepbl KOPNycoB M NOCafo4HbIX MecT A8 KBajpaTHbIX KOprycoB
PTQFP (nnactmaccoBblii TOHKWIA NOCKAA KOPMYC C YeTbIPEXCTOPOHHUM PAacnosIOKEHUEM BbIBOAOB). Takxe
paccMOTpeHa OCHOBHas KOHCTpyKuuMa kopnyca Tuna PTQFP. B koHue pa3gena nepeyncieHsl AONYyCKM U 3afiaHHble
pasmepbl NasHOro coeAvHeHns, NCnosib3yemble A1 NMoslyYeHUss pa3MepoB Nocafo4yHoro mMecTa.

8.2 OnucaHne KOMNOHEHTa

KomnoHeHTbl Tuna PTQFP WWMPOKO MPMMEHSIT B KOMMEPYECKOW, MPOMbIWIEHHOW WAN  BOEHHOM
3/1IEKTPOHUKE.

8.2.1 OcHOBHas KOHCTPYKLMA

Mnockuit Kopnyc € YeTbIPEXCTOPOHHUM PacrosiokeHVem BblBOAOB Obinl paspaboTaH A5 NPUMEHEHUS B TeX
cnyyasx, rge TpebyeTcs npuMeHeHue ManorabapuTHbIX KOMMOHEHTOB W BbICOKas MNJOTHOCTb MOHTaxa. Kopnyca
PTQFP Hapsagy c kopnycamy LSOP yacTo Ucnonb3yoT B MOAYASAX NaMSATH (CM. pUCyHOK 17).

PucyHok 17 - KoHcTpykuus kopnyca tuna PTQFP (kBagpaTHoro)
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PucyHok 18 - Pa3mepsbl kopnyca PTQFP , nuct 1
A T B
Pa3mepbl B MunanmeTpax
Kog kopnyca no Koa kopnyca no 12 Li . W S* B A p H
EIAJ JEDEC min max  min  max min max min nom max ~ min  max
5582_2?5'8032' g"SLOQFP’O32'5X5' 6.8 72 68 72 045 075 017 020 023 53 588 5 5 0,50 1,20
g;,{,?_ff}go“‘)' Dol os0-eTe: 6.8 72 68 72 045 075 013 016 019 53 58 5 5 040 1,20
g;g?_';';ng' OP’;%LOQFP/O32'7X7' 8,8 92 88 92 045 075 029 035 041 73 7,88 7 7 0,80 1,20
0";;?_';';(5)040' OP'%LSQFP’O"'OJ”' 8,8 92 88 92 045 075 022 030 036 73 788 7 7 0,65 1,20
OP;E?_I;I;—SO48- baglrrrossrr 8,8 92 88 92 045 075 017 020 023 73 78 7 7 050 1,20
0";;?_';';8064' OP:‘OQFP’O“J”' 8,8 92 88 92 045 075 013 016 019 73 788 7 7 0,40 1,20
OP;E?';'ESOSO' Dol oso-r 8,8 92 88 92 045 075 009 012 015 73 78 7 7 030 1,20
';618_%',358044' ';6';(?5_2{234' 11,8 12,2 lé' 122 045 075 029 035 041 13 10,88 10 10 0,80 1,20
5613_2'22052' ';&i?g_%{ggz' 11,8 12,2 181’ 122 045 075 022 030 036 12’ 1088 10 10 0,65 1,20
';618_';'28064' ';6';(?5_2/’224' 11,8 12,2 %’ 122 045 075 0,17 020 0,23 13’ 10,88 10 10 0,50 1,20

‘PacyeTHOe 3HauyeHue.



PucyHok 18, nwuct 2

Pa3smepbl B MunanmeTtpax

Kog, kopnyca no EIAJ Kopg kopnyca no JEDEC min L max  min Li Tax i o max  min n\cf\r/n max  min s max B 4 P H
roron a0 Y P-LQFP/080-10x 10-0,40 118 122 118 122 045 075 013 016 019 103 1088 10 10 040 1,20
E;g_';';glzo' P-LQFP/120-10x10-0,30 11,8 122 11,8 122 045 075 009 0,12 0,15 10,3 10,88 10 10 030 1,20
Tigﬂ;—goem P-LQFP/064-12x12-0,65 138 142 138 142 045 075 022 030 0,36 12,3 12,88 12 12 065 1,20
';;2_';?5'8080' P-LQFP/080-12x12-0,50 138 14,2 138 142 045 075 0,17 0,20 0,23 12,3 12,88 12 12 0,50 1,20
E;ﬁzz—gmo- P-LQFP/100-12x12-0,40 13,8 14,2 138 142 045 0,75 0,13 0,16 0,19 123 12,88 12 12 0,40 1,20
';;1(29_2"33'8144' P-LQFP/144-12x12-0,30 138 142 138 142 045 075 009 012 0,15 123 12,88 12 12 030 1,20
';ﬂg_';';go“' P-LQFP/064-14x14-0,80 158 16,2 158 16,2 0,45 0,75 0,29 0,35 041 143 1488 14 14 0,80 1,20
';Tlf_';zg%o' P-LQFP/080-14x14-0,65 158 16,2 158 16,2 045 0,75 0,22 030 0,36 143 14,88 14 14 0,65 1,20
‘;flf_zg'gloo' P-LQFP/100-14x14-0,50 158 162 158 162 045 0,75 0,17 020 023 143 1488 14 14 0,50 1,20
';ﬂf_';zglzo' P-LQFP/120-14x14-0,40 158 16,2 158 16,2 045 0,75 0,13 0,16 0,19 143 14,88 14 14 0,40 1,20

*PacyeTHOoe 3HayeHue
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8.2.1.1 Martepuansl BbIBOL0B

BbiBOAbI [0/MKHBI ObITb MOKPLITHI MaTtepuasioMm U3 chnnasa O/10BO/CBUHEL. PekoMeHfyemoe copepxaHve
onosa B npunoe cocTtasnseT 58 % - 68 % onoBa. HaHeceHue Mpunosi Ha BbIBOAbI MOXET ObiTb OCYLLECTB/IEHO
norpy>XeHMem BbIBOAOB B TOPAYNiA pacniaB WAW 3MEKTPONNTUYECKUM ocaxgeHneM. OcCaxAeHHbI npunoi
pekomMeHAyeTca NoABEePrHyTb onnaeneHnto. ON0BAHHO-CBMHLOBOE NOKPbITAE 3/1EKTPOAOB AO/MKHO ObITb TONLLMHOWA
He meHee 0,0075 mm.

Ona npogykummn, Tpebylowein 6GeCcCBMHLOBbIE TEXHOMOMMW, CyLWeCcTBYyeT psg OeCcCBMHLOBLIX MOKPbITUN
BbIBOJOB WM COBMECTUMbIX C 6ECCBMHLIOBLIMI NOKPLITUAMU BbIBOAOB. VICNbiTaHWe Ha NasemMocTb peKkoMeHAyeTcs
npoeoaaTs no IEC 60068-2-54, uTobbl onpefennTb CNOCOOHOCTb MOHTaXa NPUMEHAEMOro TUNa KOMMOHEHTA.

8.2.1.2 MapkupoBska

Bce KOMNOHEHTbI A0/MKHBI UMeTb MapKMPOBKY 0603HauYeHUss KOMMOHEHTa 1 ykasaTesnsl NepsBoro BbiBOAA.

8.2.1.3 Bug ynakoBKku

Bug ynakoBkM MNMOCKUX KOPMYCOB MOXEeT MMEeTb UWINHAPWYECKYD (hopMy, HO B GO/bLUMHCTBE CllyYaes
N/10CK1e Koprnyca NocTaBNsATCA B JIOTKE.

8.2.1.4 AHanns3 npouecca

MoHTax KoMnoHeHToB PTQFP, kak npasuio, BbINOMHAOT N0 CTaHAapTHOMY NpOLLecCcy naviku onnasB/ieHNeM.
PekomeHayeTca, u4TOObl KOMMOHEHTbl BblgepxuBann 10 UMKNOB CTaHAAPTHOW omepauun  OnnaBfeHus,
BbINO/IHAEMON npu Temnepatype 235 °C. Kaxablii Lk JO/MKeH NpoaokaTbes B TeueHne 60 ¢ npu Temnepatype
235 °C.

8.3 Pasmepbl KOMMNOHEHTa

Pasmepbl nocago4yHOro mMecta MoryT noTpe6oBaTb KOPPEKTUPOBKM, €CNv AaHHble O pasMepax koprnyca He
COOTBETCTBYHOT CNPaBOYHbIM TEXHUYECKUM faHHbiM JEDEC (O6befuMHeHHOro coBeTa no paspaboTke 3/1eKTPOHHbIX
ycTpoiicTB) u/vnn JEITA (AAnoHckoi accoumalmn npoM3BoAUTENEN SNEKTPOHVKA U MHGDOPMALMOHHbLIX TEXHOOTUIA).

Pa3mepbl kopnyca Ana kesagpatHoro kopnyca tTmna PTQFP npepctaBneHbl Ha pucyHke 18.8.4 AHanus
hopMbI NAsHOro CoefnHeHus

Pa3vepbl rantenM nasHOro COeAVMHEHWA Moc/e npouecca naiku npeAcTaBfeHbl Ha pucyHke 19
HaumeHbluve, cpefHue n Hanbonbluve pasmepbl Kakaol rastenn Ha Hocke, NATke M GOKOBbIX CTOPOHAX BbiBOAA
onpegeneHsl C y4eTOM HafeXHOCTU NasHOro CoefuHEeHUs, a Takke kayecTsa W MPou3BOAMTE/IbLHOCTU B npoLecce
MOHT&aKa KOMMOHEHTOB.

ManTenb Ha HockKe [anTenb Ha nNATKe m

Jn |

Pasmepbl B MunnnmmeTpax

Aonyck MNasHoe coeguHeHne
Kopnyc
(war F P Ha Hocke JT Ha naTke JH 6okoBas rantesnb Js
BbIBOAOB) | ML2IL  LML2 . mi m .
3 L3 CL max mdn min Cs max mdn n Cw max dn min
0, 0,0 0,
0,80 0,1 0,1 04 055 035 0,15 0,583 0,5 0,35 2 0,12 5 0 0,0
0, 0,0 0,
0,65 0,1 0,1 04 055 035 015 0,583 0,5 0,35 2 0,14 5 0 0,0
0, 0,0 0,
0,50 0,1 0,1 04 055 035 0,15 0,583 0,2 0,20 5 0,06 0 0 0,0
0, 0,0 0,
0,40 0,1 0,1 04 055 035 015 0,583 0,2 0,20 2 0,06 0 0 0,0
0, 00 O
0,30 0,1 0,1 04 055 035 0,15 0,583 0,2 0,20 5 0,06 0 0 0,0

CL- norpelHoCcTb A/IMHbI Kopryca (Mo HOCkaM psfoB BbIBOAOB);

Cs- MOrpewHOCTb PaccTosTHUA MexAay psfaMun BblBOAOB Kopnyca;

Cyy- MOrpelHocTb WMPKHbLI BbIBOAA.
PucyHok 19 - AHanun3 opmbl NasHoOro coegnHeHuns
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MpoekTnpoBaHMe NOCagoYHbIX MECT B AOMOSIHEHME K pasmepam ranrtenu tpebyeT paccMOTpeHusa Tpex
haKTopOB, KacaroLLMXCA MOrpeLLHOCTEN:

- MOrpeLuHoCTU pasMepoB kopnycos C;

- NOrpeLHOCTN yCTaHOBKN KOMMOHEHTOB Ha neYaTtHbl€ NNnaThbl P;

- NOrPELUHOCTM (POPMbI KOHTAKTHOW MAOLAAKM HA neyaTHbIX nnartax F.

Janee npuseaeHbl hOpMyIbl pacyeTa 4onycka G y4ETOM 3TuX (DaKkTopoB.

a) [arka 6e3 adppbekrTa camoBbIpaBHUBAHUS (YPOBEHDb 1)

B npouecce naiiku pacnnaeneHHbIM npunoem adhdeKT camoBbIpaBHUBAHUSA OTCYTCTBYET. B JaHHOM criyyae
bOpMyIbl HE MOTYT ObITb YNPOLLEHLI M OCTAOTCA B TOM BUAE, B KOTOPOM OHM NPeACTaBMEHbI HUXKE:

Zmax:Lmin+2JTmax+]jf’ TT:VFL21+PL21+CE;
G' :S 2l]HmaxiTyH’ TH:UF]i+PL21+CSZ’
Smax+]—'5’ YEZVFL21+P]§+C\§{ .

min max(rms) -
KXo = Wi +2J

min

b) Maiika 6e3 achdhekTa camoBblipaBHUBAHUA (YPOBEHb 2)

Zmax:Lmin+2Jden+Z'T’ I‘T:VFL22+PL22+CE;
I, TH:VFL22+PL22+C52;
Xmax:Wmin+2JSmd_n+TS’ TS:VFLZZJ'_PLZZ_I—C\;'

c)lMarika ¢ adhdprekToM caMmoBbIpaBHUBaHMSA (YPOBEHL 3)

Zrnax = ern + 2JTmin +TT’ TT = VFL23 + PLZS +Cf ;
2 e — Tt TH:VFL23+PL23+C2 ;
Xmax:Wm1n+2‘]Smin+];’ ]—:S:VFL23+PLZ3+C\§V

B npouecce nanku onnaeneHnem AeWCTBYET apdekT camosbipaBHMBaHUA. [pu naike onnaefeHUeEM
CMELLEHNEe KOMMOHEHTa OTHOCWUTENbHO KOHTaKTHOW MNOLUAAKW MeyaTHOM nraTbl, BO3HWMKLLEE MPU YCTAaHOBKE
KOMTMOHEHTOB, UCNPAaBsiETCA aBToMaTuyecku bnarogaps ahdekTy CaMOBbIPABHUBAHUS (T. €., 3Ha4YeHne P MOXHO
cUMTaTh paBHbIM HyMO). Kpome TOoro, AONycK MOrpeLuHOCTM (POPMbl KOHTaKTHOW MAOLWAAKM Ha NeyaTHOoW nnare
nNpubnu3nTensHO paBeH + 30 MKM, 8 9TO HE3HAYMTENBLHO MO CPABHEHWIO C MOTPELLUHOCTLIO Pa3MepOB KOPMyCOB
(T. e., 3Ha4eHune F, MOXHO cunTaTb PaBHOM HYMO). Takum 0bpasom, OPMynbl MOFYT ObITb YNPOLLEHLI CREAYIOLLMM
obpaszom:

Gmin = Smax(rms) - 2']Hmdn -

G =9

min max(rms) -

TT = CL Zma>< = Lmin + 2JTmin + CL = Lmax + 2JTmin
TH = CS. Grnin = Srnax(rms) - 2JHmin - CS
TS = CW. Xmax = min 2\»ISmiﬂ + CW = Wmax + 2JSmin

Kpome Toro, 3HaueHue G, = A, B Takke HeobxoauMo Anst TOro, Ytobbl KOHTAKTHas Nnowaaka He Obina
ckpblTa noa kopnycoMm QFP. Mocaaka dpopmbl koprnyca noutn Hynesas (3a3op Mexay KOprnycoM W neyaTHoM
nnaTonl nodTW Hynesoli). PekomeHayeTcs paspabartbiBaTe MOCAA0YHOE MECTO, MCKIMIoYaloLLee 3a30p Mexay
BbIBOAOM W KOHTAKTHOW NMOLLAAKOW, BbI3BAHHbIA NONagaHUeM NpUnos noj Koprnyc KOMMOHEHTA.

B 3aBucumocTy ot Tpebyemon NPOYHOCTU Naiiku, BO3MOXHOCTEN UCMONb3yeMOro npoLecca npousBoaCcTBa u
T. 4. AONYCKAEeTCA UCMOMb30BaTh Mobon ONyCK, OTNUYHbIN OT AOMYCKa, MPUBEAEHHOTO BbiLLE.
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8.5 Pasmepbl nocago4yHoOro mecra

Pa3vepbl nocafo4yHOro Mecta A1 KBafpaTHOro naactmaccosoro kopnyca Tuna PTQFP npu naikax
OonsiaB/IeHMEM W pacniaBfeHHbIM NPUNOEM MpeacTaBieHbl Ha pUcyHke 20. OTU 3HAYEHNUA BbIYMCASAIOT Ha OCHOBE
chopmyn ANA NPOEKTUPOBAHUA ranTenn NasHoro CoOeANHEHUs, NPeAcTaBeHHbIX B 8.4.

O6nactb yctaHoBkn CY BbluMcnseTcs, WCNonb3ys criedylowmue dopmysnbl. 3HaYeHne OKpyrieHusa Ans
HanMeHbLLMX pa3Mmepos pasHo 0,05 MM, AN Hanbonblmnx pasmepos - 0,5 mwm.

CY-i = 6onbluee 3HavyeHne u3 BbipaxeHnss Lxym+ yjp 2+]12 +(\~ wn Zi + 3anac o61actv ycTaHoOBKM X 2,

CY: = 6ofbliee 3HaYeHne u3 Boipakenuss L2TT+ -JF 2+ P 1+ (° “ wm Z2+ 3anac 0651act yCTaHOBKM X 2.

CY,
!
WMoooooo v
|
0 -
"o * [
ODDDDDDD"Zj
Pasmepbl B Mmunnnmertpa>
MpeHTudukatop
nocago4yHoro Koa kopnyca no EIAJ Kog kopnyca no JEDEC A G X* Y P cYi cy2
mMecTa

YpoBeHb 1
5095M P-TQFP-0032-0505-0,50 P-LQFP/032-5x5-0,50 8,4 50 033 1,7 0,50 10 10
5096M P-TQFP-0040-0505-0,40 P-LQFP/04 0-5x5-0,40 84 50 0,29 1,7 0,40 10 10
5097M P-TQFP-0032-0707-0,80 P-LQFP/032-7x7-0,80 10,4 7,0 0,58 1,7 0,80 12 12
5098M P-TQFP-0040-0707-0,65 P-LQFP/040-7x7-0,65 10,4 7,0 0,52 1,7 0,65 12 12
5099M P-TQFP-0048-0707-0,50 P-LQFP/048-7x7-0,50 104 7,0 0,33 1,7 0,50 12 12
5100M P-TQFP-0064-0707-0,40 P-LQFP/064-7x7-0,40 104 7,0 0,29 1,7 0,40 12 12
5102M P-TQFP-0044-1010-0,80 P-LQFP/044-10x1 0-0,80 13,4 10,Q0,58 1,7 0,80 15 15
5103M P-TQFP-0052-1010-0,65 P-LQFP/052-10x1 0-0,65 13,4 10,Q0,52 1,7 0,65 15 15
5104M P-TQFP-0064-1010-0,50 P-LQFP/064-10x1 0-0,50 13,4 10,Q0,33 1,7 0,50 15 15
5105M P-TQFP-0080-1010-0,40 P-LQFP/080-10x1 0-0,40 13,4 10,Q0,29 1,7 0,40 15 15
5107M P-TQFP-0064-1212-0,65P-LQFP/064-12x1 2-0,65 15,4 12,Q0,52 1,7 0,65 17 17
5108M P-TQFP-0080-1212-0,50 P-LQFP/080-12x1 2-0,50 15,4 12,Q0,33 1,7 0,50 17 17
5109M P-TQFP-0100-1212-0,40 P-LQFP/100-12x1 2-0,40 15,4 12,Q0,29 1,7 0,40 17 17
5111 M P-TQFP-0064-1414-0,80 P-LQFP/064-14x1 4-0,80 17,4 14,Q0,58 1,7 0,80 19 19
5112M P-TQFP-0080-1414-0,65P-LQFP/080-14x1 4-0,65 17,4 14,Q0,52 1,7 0,65 19 19
5113M P-TQFP-0100-1414-0,50P-LQFP/100-14x1 4-0,50 17,4 14,Q0,33 1,7 0,50 19 19
5114M P-TQFP-0120-1414-0,40 P-LQFP/120-14x1 4-0,40 17,4 14,Q0,29 1,7 0,40 19 19
5116M P-TQFP-0120-1616-0,50 P-LQFP/120-16x1 6-0,50 19,4 16,Q0,33 1,7 0,50 21 21
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NaeHtndukatop

nocago4Horo Kopa kopnyca no EIAJ Kog kopnyca no JEDEC Zz G X* Y P CY; | CY>
MecTa
5117M P-TQFP-0144-1616-0,40 | P-LQFP/144-16x16-0,40 | 19,4]16,0(0,29( 1,7|0,40( 21 | 21
5119M P-TQFP-0128-1818-0,50 | P-LQFP/128-18x18-0,50 | 21,4]18,0/0,33| 1,7]0,50( 23 | 23
5120M P-TQFP-0160-1818-0,40 | P-LQFP/160-18x18-0,40 | 21,4]18,0{0,29|1,7|0,40| 23 | 23
5122M P-TQFP-0112-2020-0,65 | P-LQFP/112-20%x20-0,65 | 23,4]20,0/0,52| 1,7]0,65( 25 | 25
5123M P-TQFP-0144-2020-0,50 | P-LQFP/144-20x20-0,50 | 23,4]20,0/0,33| 1,7|0,50( 25 | 25
5124M P-TQFP-0178-2020-0,40 | P-LQFP/176-20x20-0,40 | 23,4]20,0/0,29| 1,7|0,40( 25 | 25
5126M P-TQFP-0176-2424-0,50 | P-LQFP/176-24x24-0,50 | 27,4]24,0{0,33| 1,7|0,50| 29 | 29
5127M P-TQFP-0216-2424-0,40 | P-LQFP/216-24x24-0,40 | 27,4]24,0{0,29|1,7|0,40| 29 | 29

YpoBeHb 2
5095N P-TQFP-0032-0505-0,50 | P-LQFP/032-5x5-0,50 8,0150(0,33/1,5(0,50| 85| 8,5
5096N P-TQFP-0040-0505-0,40 | P-LQFP/040-5%x5-0,40 8,0(50(0,29|1,5(0,40| 85| 8,5
5097N P-TQFP-0032-0707-0,80 | P-LQFP/032-7x-0,80 10,01 7,0]0,48(1,5(0,80(10,5|10,5
5098N P-TQFP-0040-0707-0,65 | P-LQFP/040-7x7-0,65 10,0 7,0/0,42|1,5(0,65(10,5|10,5
5099N P-TQFP-0048-0707-0,50 | P-LQFP/048-7x7-0,50 10,0 7,0/0,33|1,5(0,50(10,5|10,5
5100N P-TQFP-0064-0707-0,40 | P-LQFP/064-7x7-0,40 10,0 7,0/0,2911,5(0,40(10,5|10,5
5102N P-TQFP-0044-1010-0,80 | P-LQFP/044-10x10-0,80 |13,0|10,0{0,48| 1,5]|0,80|13,5(13,5
5103N P-TQFP-0052-1010-0,65 | P-LQFP/052-10x10-0,65 |13,0|10,0{0,42| 1,5|0,65|13,5(13,5
5104N P-TQFP-0064-1010-0,50 | P-LQFP/064-10%-0,50 13,0(10,0/0,33| 1,5(0,50(13,5|13,5
5105M P-TQFP-0080-1010-0,40 | P-LQFP/080-10%10-0,40 | 13,4]10,0/0,29|1,7|0,40( 15 | 15
5107M P-TQFP-0064-1212-0,65 | P-LQFP/064-12x12-0,65 | 15,4]112,0/0,52|1,7|0,65( 17 | 17
5108M P-TQFP-0080-1212-0,50 | P-LQFP/080-12x12-0,50 |[15,4]12,0{0,33|1,7|0,50| 17 | 17
5109M P-TQFP-0100-1212-0,40 | P-LQFP/100-12%12-0,40 [15,4]12,0{0,29|1,7|0,40| 17 | 17
5111M P-TQFP-0064-1414-0,80 | P-LQFP/064-14%14-0,80 |17,4]|14,0/0,58|1,7(0,80( 19 | 19
5112M P-TQFP-0080-1414-0,65 | P-LQFP/080-14%14-0,65 |17,4]|14,0/0,52|1,7|0,65( 19 | 19
5113M P-TQFP-0100-1414-0,50 | P-LQFP/100-14x14-0,50 (17,4]|14,0{0,33|1,7|0,50| 19 | 19
5114M P-TQFP-0120-1414-0,40 | P-LQFP/120-14%14-0,40 (17,4]|14,0{0,29|1,7|0,40| 19 | 19
5116M P-TQFP-0120-1616-0,50 | P-LQFP/120-16x16-0,50 | 19,4116,0(0,33( 1,7|0,50( 21 | 21
5117M P-TQFP-0144-1616-0,40 | P-LQFP/144-16x16-0,40 | 19,4]16,0(0,29(1,7|0,40( 21 | 21
5119M P-TQFP-0128-1818-0,50 | P-LQFP/128-18x18-0,50 |21,4]18,0/0,33|1,7|0,50( 23 | 23
5120M P-TQFP-0160-1818-0,40 | P-LQFP/160-18%-0,40 21,4118,00,29(1,710,40| 23 | 23
5122M P-TQFP-0112-2020-0,65 | P-LQFP/112-20%20-0,65 |23,4]20,0{0,52|1,7|0,65| 25 | 25
5123M P-TQFP-0144-2020-0,50 | P-LQFP/144-20%x20-0,50 |23,4]20,0/0,33|1,7]0,50( 25 | 25
5124M P-TQFP-0178-2020-0,40 | P-LQFP/176-20%20-0,40 |23,4]20,0/0,29|1,7]0,40( 25 | 25
5126M P-TQFP-0176-2424-0,50 | P-LQFP/176-24x24-0,50 | 27,4]24,0/0,33| 1,7]0,50( 29 | 29
5127M P-TQFP-0216-2424-0,40 | P-LQFP/216-24x24-0,40 | 27,4]24,0{0,29|1,7|0,40| 29 | 29
YpoBeHb 3

5095L P-TQFP-0032-0505-0,50 | P-LQFP/032-5x5-0,50 7,5 [5,00,25[1,25[0,80| 7,7 | 7,7
5096L P-TQFP-0040-0505-0,40 | P-LQFP/040-5x5-0,40 7,515,0(0,20(1,25|0,40( 7,7 | 7,7
5097L P-TQFP-0032-0707-0,80 |P-LQFP/032-7x7-0,80 9,5 (7,0(0,40(1,25(0,80| 9,7 [9,7
5098L P-TQFP-0040-0707-0,65 | P-LQFP/040-7%x7-0,65 9,5(7,0(0,35|1,25(0,65| 9,7 [9,7
5099L P-TQFP-0048-0707-0,50 |P-LQFP/048-7x7-0,50 9,6 17,0(0,25(1,25/0,50( 9,7 | 9,7
5100L P-TQFP-0064-0707-0,40 |P-LQFP/064-7x7-0,40 9,6 17,0(0,20(1,25|0,40( 9,7 | 9,7
5101L P-TQFP-0080-0707-0,30 |P-LQFP/080-7x7-0,30 9,517,0(0,15(1,25/0,30| 9,7 | 9,7
5102L P-TQFP-0044-1010-0,80 |P-LQFP/044-10%x10-0,80 |12,5|10,0/0,40(1,25/0,80 (12,7 (12,7
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PucyHok 20, nuct 2

MaeHTndukaTop

nocago4Horo Koa kopnyca no EIAJ Kop kopnyca no JEDEC Z| G |[X*| Y| P |CYs|CYs
MecTa
5103L P-TQFP-0052-1010-0,65 | P-LQFP/052-10%x10-0,65 |12,5|10,0|0,35(1,25(0,65(12,7 [12,7
5104L P-TQFP-0064-1010-0,50 | P-LQFP/064-10%x10-0,50 |12,5|10,0|0,25(1,25(0,50(12,7 [12,7
5105L P-TQFP-0080-1010-0,40 | P-LQFP/080-10%x10-0,40 (12,5|10,0|0,20(1,25|0,40(12,7 12,7
5106L P-TQFP-0120-1010-0,30 | P-LQFP/120-10%x10-0,30 (12,5|10,0|0,15(1,25|0,30(12,7 12,7
5107L P-TQFP-0064-1212-0,65 | P-LQFP/064-12x12-0,65 (14,5|12,0|0,35(1,25|0,65(14,7 (14,7
5108L P-TQFP-0080-1212-0,50 | P-LQFP/080-12x12-0,50 (14,5|12,0|0,25(1,25|0,50( 14,7 (14,7
5109L P-TQFP-0100-1212-0,40 | P-LQFP/100-12x12-0,40 (14,5|12,0|0,20(1,25|0,40(14,7 (14,7
5110L P-TQFP-0144-1212-0,30 | P-LQFP/144-12x12-0,30 (14,5|12,0|0,15(1,25|0,30( 14,7 (14,7
5111L P-TQFP-0064-1414-0,80 | P-LQFP/064-14%x14-0,80 (16,5|14,0|0,40(1,25|0,80(16,7 (16,7
5112L P-TQFP-0080-1414-0,65 | P-LQFP/080-14%x14-0,65 (16,5|14,0|0,35(1,25|0,65(16,7 16,7
5113L P-TQFP-0100-1414-0,50 | P-LQFP/100-14x14-0,50 (16,5|14,0|0,25(1,25|0,50(16,7 [16,7
5114L P-TQFP-0120-1414-0,40 | p_LQFP/120-14x14-0,40 |16,5/14,0(0,20(1,25(0,40(16,7 16,7
5115L P-TQFP-0168-1414-0,30 | p- QFP/168-14x-0,30 16,5(14,0(0,15|1,25|0,30| 16,7 [16,7
5116L P-TQFP-0120-1616-0,50 | p-L QFP/120-16%x16-0,50 |18,5/16,0(0,25|1,25|0,50| 18,7 |18,7
5117L P-TQFP-0144-1616-0,40 | p-LQFP/144-16x16-0,40 |18,5/16,0(0,20(1,25|0,40({18,7 [18,7
5118L P-TQFP-0184-1616-0,30 | p-LQFP/184-16x16-0,30 |18,5/16,0(0,15[1,25(0,30(18,7 18,7
5119L P-TQFP-0128-1818-0,50 | p-LQFP/128-18x18-0,50 |20,5/18,0(0,25(1,25(0,50(20,7 20,7
5120L P-TQFP-0160-1818-0,40 | p_| QFP/160-18x-0,40 20,5|18,010,20(1,25|0,40(20,7 20,7
5121L P-TQFP-0216-1818-0,30 | p- QFP/216-18%x18-0,30 |20,5|18,0(0,15|1,25|0,30| 20,7 |20,7
5122L P-TQFP-0112-2020-0,65 | p-LQFP/112-20x20-0,65 |22,5/20,0(0,35(1,25(0,65(22,7 22,7
5123L P-TQFP-0144-2020-0,50 | p-LQFP/144-20x20-0,50 |22,5/20,0(0,25[1,25(0,50(22,7 22,7
5124L P-TQFP-0178-2020-0,40 | p-L QFP/176-20%20-0,40 |22,5|20,0(0,20|1,25|0,40|22,7 |22,7
5125L P-TQFP-0240-2020-0,30 | p-| QFP/240-20x-0,30 22,5|20,010,15(1,25|0,30(22,7 22,7
5126L P-TQFP-0176-2424-0,50 | p-LQFP/176-24x24-0,50 |26,5/24,0(0,25[1,25(0,50(26,7 |26,7
5127L P-TQFP-0216-2424-0,40 | p_LQFP/216-24x24-0,40 |26,5/24,0(0,20(1,25(0,40(26,7 26,7

*TMpu ucnonb3oBaHuM pasMepa X, HeoOXOLWUMO YAOCTOBEpPUTBCA B TOM, YTO CyLUECTBYeT HeobGXoaumoe

NPOCTPaHCTBO MeXay CMEeXHbIMU nocagoYyHbIMU MeCTaMMu.
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IEC 60191-2
(all parts)
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Bubnuorpadus

Environmental testing — Part 2-54: Tests — Test Ta: Solderability testing of electronic
components by the wetting balance method

(UcnbiTaHne Ha BO3AeicTBME BHEWHuX akTtopoB. Yactb 2-54. WUcnbiTanus.
UcnbiTanne Ta: UcnbiTaHUe HaA NasieMOCTb 9NEKTPOHHbLIX KOMMOHEHTOB METOA0M
pPaBHOMEPHOIO CMa4nMBaHUs)

Environmental testing — Part 2-58: Tests — Test Td: Test methods for solderability,
resistance to dissolution of metallization and to soldering heat of surface mounting
devices (SMD)

(UcnbiTaHuas Ha BO3AEWCTBMA BHEWHuX paktopoB. Yactb 2-58. WcnbiTaHus.
Ucnbitanne Td: Metoabl UCMbLITAHUS HA MNPUrOAHOCTL K nNawke, CONPOTUBNEHWE
pacTBOPEHUI0 MeTannu3auum W TensnoTe nakm MNOBEPXHOCTHO CMOHTUPOBAaHHBLIX
npu6opoB)

Mechanical standardization of semiconductor devices — Part 2: Dimensions
(CtanpapTu3auus KOHCTPYKLMIA NONynpoBOAHMKOBBLIX NPUOOpOoB. YacTb 2. Pasmepbl)
Printed board assemblies — Part 1: General specification — Requirements for
soldered electrical and electronic assemblies using surface mount and related
assembly technologies

(C6opkn neyartHbix nnat. Yacte 1. OOwme TexHuyeckue ycnosusa. TpeboBaHusa K
nasHbiM COOpKam 3NEeKTPUYECKUX U JMEKTPOHHBbIX KOMMOHEHTOB C MPUMEHEHMEM
NOBEPXHOCTHOTO MOHTaXa U CBA3aHHbLIX C HUM TEXHOMOIMI COOPKM)
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MoAroToBNeHo Ha OCHOBE 3MEKTPOHHON BEPCUM, NPEAOCTaBNEHHON pa3paboTUMKOM cTaHaapTa

oryn « CTAHAAPTUH®OPM»

123995 Mocksa, paHaTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru
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