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1. # A
1.1 B B
AFEIZ vy b, ANLEEFEOTEHE, KOO OB (LT, IFHE L)
~® BGA/CGA (Ball Grid Array/Column Grid Array) OIFZEEITEH L., 2L WE -

EREMEICBET DY A7 I =< AT 5700, BT o A0S =X ) MERIEEZ1TO Z
EERAET D,

1.2 EMA%EH

(1) AEiX, JERG-0-043 TiIxthiz T& 2B 7l + IR Tdh 2 BGA/CGA O R HEMEER
Pt a5 57O 727 ) o MECERAR (Printed wiring board, LAF PWBJ & 9) #%
it FELOCBREOERFHEZRTHOTH D,

(2) AEix, 2 EOFEECTHE SN HAICHEAT 5, Z0BA. BROMETH DI
T BRO—EEIEITT D T Z BV THAREZHEH L 2T UX R 5720, 727210
xtGe & e % 9% PWB Al AGEEE . RiFEER L < 1L BGA/CGA L DIREGX A T DHAEIT
1, FRAEEE IOV T JERG-0-039 %2, BGA/CGA % [ < i FE3E 12>\ Tk JERG-0-043
Z3E T %,

(3) BGA/CGA i IC iz » Tik, AFEOHEICHE, FET v A &ffr L, EpEEIIE
HERET DI L,

(4) #1112, AEDO N/C ML A BUZER\W T AP & & 572 BGA/CGA O & Fri %
BEERE L TORT,



7% 1-1 BGA/CCA #¥%s L 5%

. Microchi TEXAS .
Ah Xilinx (I Microsema) INSTRUMENTS HAT EA=7 %
T4 CF1140 CF1144 CG624 CG1152 S-CBGA-N429 SABG572-100 SABG357-100 SABG165-100
BGA/CGA CGA CGA CGA CGA BGA BGA BGA BGA
T DR — VAR, 90Pb/10Sn 90Pb/10Sn 80Pb/20Sn 80Pb/20Sn 46Sn/46Pb/8Bi Sn10/Pb90 Sn10/Pb90 Sn10/Pb90
(1o 8X8 R — /L) (5 5X5 R —)L) (5 3X3 R —)L)
Sn63/Pb37 Sn63/Pb37 Sn63/Pb37
F1JE AR —1) (F4JE AR —1) GHEA—L)
BT LR — )L & 2.20mm 2.20mm 2.21 mm (0.087") | 2.21 mm (0.087") 0.6mm 0.50mm 0.50mm 0.50mm
BT WTR— VAR 0.52mm 0.52mm 0.51mm (0.020") 0.51mm (0.020") 0.75mm 0.70mm 0.70mm 0.70mm
a77F VT4 — — 0.15mm (0.006") | 0.15mm (0.006") - - - -
2 i — U D IR ®IIvI A tIIvIR TIIvIR TIIvIR TIIvIR vI73Iv7 tI73Iv7 tI73Iv7
AT 4 —P AR 35.0mm square 35.0mm square 32.5mm square 35mm square 27.0mm 26.0mm square 21.0mm square 15.0mm square
v s 1140 1144 624 1152 429 572 357 165
vy F 1.00mm 1.00mm 1.27 mm 1 mm 1.27mm 1.00mm 1.00mm 1.00mm
MR 1.5mm 1.5mm 2.25 mm 2.77 mm 1.11lmm 2.85mm 2.85mm 2.35mm
JEDEC Registration JEDEC JEDEC JEDEC JEDEC JEDEC _ - -
MS-034-AAR-1 MS-034-AAR-1 | MO-158 VAR BE-1 | MO-158 VAR CG-1 MO-156
— IR JEIEAE 7V TF T TV TFoT | TAXYRUT AT | OAXYRUT 4T | ODAXYRT 407 | OAFXYRUT 400 | VAYRyT 407

IAYRT 4T

gv50-0-943r
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1.3 T—3UvJ

(1) FHMZAFeB MR (DU, #iEE Vo) X, IR T 500K, Hie, BEEE,
BB, a2 FFITGL T, ZOREQERFHRZZNFICT —TF V735280 H D,

(2) ZRIOFFTHT TR AR DB OBWRICB W T, WHRT—F U o T OREEITHI Z &N
TE5, 7—7 V7L, ERROICRT5 L T2 b00 BEICEET 2 ERE 4
BT 22 &,

1)

N m

2. BEEXE
2.1 EAXE

TROXET, KFICHET 2HANICENT, AEO—HERTLOTH D, FHIHED
PRNR Y AREE RO R E T 5,

B, ARELEHAELE OBICHEND D5 EI121E, RELELET S,

(1) HAs
a. JERG-0-039 =
b. JERG-0-040 =F*

TN A TN TR AR UE
TR TR AT
EEEEE, AV 7=~ aA—T A VT RPNy T 4 T
c. JERG-0-042 7'V > MEIHIAR & HLAL G O RREHEYE
d. JERG-0-043 i HZR 1 F24E 13 A 724 TREAE E

B
H

el
=

(2) NHIBIRESE

JIS Hikk
JISZ 3282 13 ATE— L5y K OTEAR
JISZ 3284 Y )ILH_X—A |

IPC #it&
J-STD-005 Requirements for Soldering Pastes
J-STD-006 Requirements for Electronic Grade Solder Alloys and Fluxed and Non-

Fluxed Solid Solders for Electronic Soldering Applications

ESA #ik

ECSS-Q-ST-70-38C  High-reliability soldering for surface-mount and mixed
technology

ECSS-Q-ST-70-61C High reliability assembly for surface mount and through hole

connections

2A
A
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ESA STM-266 Assessment of the Reliability of Solder Joints to Ball and Column Grid
Array Packages for Space Applications

22 BEYXE
TROXLEIL. KAEOFRENELEMETH-DIBELRDLOTHD,

JEITA #ifs
JEITA ET-7407A CSP « BGA /% &r — 2 0 FEHARAE T DB 158 K OVt A MR 5 14
JEITA ED-7306 FiiIC L5/ r— 0 ORIE T 1k L R E
MIL #it&
MIL-STD-202 Test Method Standard, Electronic and Electrical Component Parts
MIL-P-28809A Printed Wiring Assemblies
MIL-STD-883H Method 2009.10 3.3.6 Z2 EXTERNAL VISUAL
NASA #it&
GSFC-STD-6001 Ceramic Column Grid Array Design and Manufacturing Rules for
Flight Hardware
IPC ik
IPC-7095B Design and Assembly Process Implementation for BGAs
IPC-7351B Generic Requirements for Surface Mount Design and Land Pattern Standard
IPC-7711/21B Rework, Modification and Repair of Electronic Assemblies

IPC LF-005 BGA Inspection & Lead-Free Defect Guide
IPC-9701A Performance Test Methods and Qualification Requirements for Surface
Mount Solder Attachments
IPC J-STD-030 Selection and Application of Board Level Underfill Materials
IPC-TM-650 Test Method Development Packet(«5t# 9~ 2 H HEiR )
JEDEC Hit&
MO-156C Square Ceramic Ball Grid Array Family 1.00, 1.27, and 1.50 mm Pitch
MO-158D Ceramic Column Grid Array Family - Square
MS-034D Plastic Square Ball Grid Array Family
ESA #ifg
ECSS-Q-ST-70-28C Repair and modification of printed circuit board assemblies for space

use

IEC #it%



JERG-0-054B

IEC 60191-6-4 1.0 Mechanical standardization of semiconductor devices - Part 6-4:
General rules for the preparation of outline drawings of surface mounted
semiconductor device packages - Measuring methods for package dimensions of ball
grid array (BGA)

IEC 60191-6-19 1.0 Mechanical standardization of semiconductor devices - Part 6-19:
Measurement methods of the package warpage at elevated temperature and the
maximum permissible warpage

TEC 61188-5-8 1.0 Printed boards and printed board assemblies - Design and use - Part
5-8: Attachment (land/joint) considerations - Area array components (BGA, FBGA,
CGA, LGA)

IEC 61191-6 1.0 Printed board assemblies - Part 6: Evaluation criteria for voids in
soldered joints of BGA and LGA and measurement method

IEC 62137-1-4 1.0 Surface mounting technology - Environmental and endurance test
methods for surface mount solder joint - Part 1-4: Cyclic bending test

IEC 62137-1-5 1.0 Surface mounting technology - Environmental and endurance test
methods for surface mount solder joint - Part 1-5: Mechanical shear fatigue test

JAXA &k}
JERG-0-054-TM001  BGA/CGA %4 TAEHEJERG-0-054) £ili7 — %%
JERG-0-054-HB001 BGA/CGA 24 TRAEHE(JERG-0-054) figai &

i S5

ESA STM-261 An Investigation into Ball Grid Array Inspection Techniques

ESA STM-265 Evaluation of Thermally Conductive Adhesives as Staking Compounds
during the Assembly of Spacecraft Electronics

Converting Ball Grid Array Components to Column Grid Array (SM-4028 Rev B SIX
SIGMA)

Ceramic Column Grid Array (Actel Application Note AC190)

CBGA Surface Mount Assembly and Rework User’ s Guide (IBM)

Ceramic Column Grid Array Assembly and Rework User’ s Guide (IBM)

Thermal Cycling Test Report for Ceramic Column Grid Array Packages--CCGA
(ACTEL)

JEDEC PUBLICATION JEP150 Stress-Test-Driven Qualification of and Failure
Mechanisms Associated with Assembled Solid State Surface-Mount Components

JPL Microelectronics Reliability Volume 43, Issue 5  Qualification approaches and
thermal cycle test results for CSP/BGA/FCBGA

Virtex-4 QV FPGA Ceramic Packaging and Pinout Specifications (UG496 (v1.0) Xilinx)
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IPC ELEC-SOLDER - Modern Solder Technology for Competitive Electronics

Manufacturing

3. FFEOEHR
AETHEHT D HBEOEFRII OV TIE, JERG-0-043 ® 31IH (HFEDOEF) (2L D1F0, K
TOfE 1 25RO L,

4. — i ERBIF
41 —H#g
JERG-0-043 @ 4.1 T (—f%) (ZHERT S5,

42 BE - IHERUVEE
JERG-0-043 @ 4.2 TH (HE « I L OGRE) ITHERT 5,

4.3 HEt&EH
(1) PWBIZHoOWTOHREENR T, AEDG1IHIZEBZ L,
(2) 5% K OBIERIEIC I 1T B IX AT oK T JERG-0-043 @ 4.3 18 (G EH51F)

DIZHERIS 5,

(B FAEKRO7 T v 7 ZDwEMIE, JERG-0-043 ® 5.3.1 T (1ZAZKOT T v 7 &) (2
L9 %, 1XAT21E ANSI/I-STD-005 i JISZ 3284 |2 L7z Y VA _R—A M &JFHIE L
THEAT2Z L, YN ==X NIEGAINDT T v 7 A% A 7%, RO-LO XiZ RO-L1
(R XX RMA) &35 2 &, @@L, ANSI/J-STD-006 X% JIS Z 3282 1A+ 5
Sn63/Pb37, Sn60/Pb40 AHkIE A 7EIFTH Y dh 2 9% Z &, Sn63/Pb37 X% Sn60/Pb40
FHAUIATEORDVIZER 7 YV —IXATEEZER L2 &,

(4) Wt 4BIE. JERG-0-043 @ 4.3 1 (FREHEME) O@)IHEHLT 5,

(B) ITATEHEEMIE, AFEORK 111X D,

(6) FEEEAERE, a7+ —~Na—T 4770w, JERG-0-040 IZ X 51F0, &K
FHD6.1.3H, 6.24HMN6.25HIZLDZ &,

(1) TATEREROBRAEIX, JERG-0-043 125 51F0, AEDG3HENTIHIZEDZ &,

44 TIREROBERER
TREROBEIIH > UIRTErHEEL FANHEE~EH L, ARREZITDZ &,
—ﬂngﬁ%Tnﬂ k—na 'j—%)o u$/‘f‘EH ZIK%@ 6.4 IEG: X %)o
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441 IRE/FEHAER
RE)EEREBRSIET, FHRESAEZE L Tk, LEIS U THRE LSR5 2 L,

4.4.2 EEEHAER
IR « (R - MEEIRRC B W T 1T A AT E DIEEE 28 — 30°C ~ + 100°C O 15 &6 [ 2 ¥ /e T
ERVEAEIAED 442D %A, WETH2HAIT442HQ AT H L,

(1) PAEEERER (1)

BRITIC L > TP SN DIREEL A Z — IR i E b o 7 IR - TR 4 3%0E L Tl
ZITH T &, BERURDIZA AT A EIR L OVFRRIEEE TH 4 30 72 & b9 Rz A L3
LW, TRAZ=VREYREHOBAIENLICEDED Z &,

(2) PhETEEER (1)
JERG-0-039 ® 4.4.2 1 (TREORERR (1)) 1)L JERG-0-043 ® 4.4.2 IH (G5
FYE S O@IZHERLT A,

443 AARATL—2a ER
ARKEDG643HIZLDZ L,

45 HEEH

451 & &

(1) JERG-0-043 @ 4.5 1 (#i&ES5M) ©1). GG Z2@EAT 2,
) IZAERTEMOFIMTIX, AED 8HEAWMAT 5,

452 HERE
JERG-0-043 @ 4.5.1 T (RIyEERE) (CHELT 5,

453 HEROmMFLERE
JERG-0-043 ® 4.5.2 TH (BAEFOER & RE) ICHEILT 5,

454 HEFHHEE
JERG-0-043 @ 4.5.3 T (Hr#E TEHHE) ([CHERLT 5,

46 MERE
JERG-0-043 ® 4.6 I8 (SWERAE) (ZHERLT 5,
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5. BGA/CGA REIZHITZRERIEDEZA

51 7ORARIEDER

ek, FHBECIRITA AT O LRk 2 % EHEMER T 20V E (BORE) 23, 1ZA7EHE
T FOEERMEREDFE D —D>Th o7z, LirL, BGA/CGA fiinid, —fxilin & #7eb
JETH FERR &V D TER D 2D, RTOIFATEHE RIS L Cidsdlindg (Biimd) 217952 &
MTERY, T, AFMRE TE RWEMLOME Z RiET 51213, EE TREANTHSD
AT BB ARIAEDE X T HEANT LMLEND D, T rEARIEL L, D LTI - 0
VAT ZIE, T AOFRENEE 2725 KO A, ek e (B . EEI7E
(FNE, Gt ZHEL, TOLBVICEKT LI LT, MEABHERINTND Z L2 RGET
DIEEND Z & &3 7, BGA/ICGA F2HEI281F % 7 ' ARFEE LTk, Of%st: 7 v & ARGE,
QHIET vt A ffgd, OREMRAED 3 DOFHEIZOWTHEI TH D Z L DFl A5 Z & T,
B 7ML (2D W BGA/CGA 1A TSI O SV DR STV 5 2 & & M#EIC
PRAET D,

5.1.1 E&& - TRERREE

XEl . 7 rE ARREETIE, BGA/CGA F2E 4l T 2 XGH0RE T n e AN R Y ThH Z &
AT LA S5, P, MEREOT D=7 ) o 7 I A ERWT T e A EHO
T2 DIFREE A HIRFHERFEEZTT Y, 22 THWD =Y =T Y 77 g, < i
LA U Ch 2 MBI T ATZHETH O R A MR OfE M RGE A B TE 55 DT
FUTEV, Ll BEINDEHM (BGA - CGA /Ny 7 — U PWBX 1, IZATEE A
T=X L THMEN 3 =T 4 U TMBR EOE - MEL = =T U Y TV OME (B
RRCEA R CEWIMEE . MR AOMEE) . S GRMALE., BHERE) 1ZAMNE 3585
IER CTRFER LRV, £/, IFAEERIRE 0 7 7y A VR EDIXATEF T 7 rt
RGO L, B A AL BT D S0k & TR U T U 20, A =7
Y ITH T LTEROREIE R & B D558 2 BUERE 2 WV 258 . OG-
Ta ARGEEE ET D 2 &,

A 2RI R RE Tl SMBIBIEE 7 & DIFBHIERAE D70 &3 BERAIZ K - TR T

BHNIRNERA R BGA/CGA H I DT AL HEGIRAE 22 LRI kbR 2 RRE DO TERR A 1T

o AT L BTN AP BB A TR ANE 2 R R D BRI b L . 2 b D7 — X2k -
THEI RO T 0 2024 2GR 5,

o 72 2% BN 2 T L7 it L R CTd 5 2 L AFEI T & 2 U, ARG
L ER%EO =7V v 7% 7V CHRGIEERZ 1T 70\ SRS 2 238 £ 5k U 7= 374
ERHETHD Z LR LRI bR, B, BIZENERMN R 52T DRE0, B
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H)3 K OB AT ANME 2N BE I CAZ REPERTAMR AR 2 Sl L 7= =7 U 79 770 100 JE
T& DRI 0 2551, FEMERHEARZ AN 5 2 L 03k D,

RNl o=V 7Y 7 LTOPWBIX, T A& M3FZ — 5N S - Bk
HER TRV ITATHFICEE L RIFTTIXA TS ETE DSy R, BRSSO E 7 &2
RE. EEHHEER ST 7 0t 28+ SRR, ETRITER B0,

512 HETAERHER
BIYE 7 ok AR T, WG A BE L ot ANERE s Sk AREETRY L REE ST
Tt ALE U THLZ LA TERITNIT RG220, ¥, 5.1.1 THIZFER L7-gket - 7
Tt XM EE T R ] S U 3R oA 7 1 2 5ok L OEME D #iPH & i E MR A
LEBERIET v 7T LD L Tl &, BaEoEfilaE BET 52 LT, £h
LOFRMENRFELTHD Z L AZFET 2, RGREDSMEREE L Td, ikl L OG-
Tuk ARGECHEM SN ERECSE S v ALERF L TH D Z & 2R TIERE G AT
RITUTIR B, IS, FEICAR T2 WR LG0T, RARNERTIC A S L <IEH
TE % i L, BEk S REOHPHZ &I L T2 L 2 TE T uEe 2w, flx
IRATEEIFRE AR VL Z SR — 2 NEE S SCHIRIEPH 2 AT 5 2 & T IRAREEN
BikSNeT—2 LAHETHD Z LT 5, Flo. BALRMNTROMAT v 7 7 A Vi
BB L — R EBRALTHET S Z &IcLy MERFREOMBA T a7 7 4 LT
EbNT=Z & &R dRieke 5,

51.3 HAKE

RGO SEIRIBOHE X, SMELO BB ds KL ONX MBI 7e L IR A T b - THEMET 5.
MERA T X 720 BGA/CGA ORLGRA Tld, MEREZ R REIL & L CITEmrm e il
(ZFR B av, RS E 2 (S EA OFHR (XA, SVER O B4 OFRERIRRE, B 04 )8 2,
PERAE T, B OARMRT 5, BIZIE, SMRE TIX, AT O AR O’
B DORIED HBIEZE L. 1T ATERIVIRIECHNEI O B OB IR E A R T 2, EMBOES
Ry lr— VR ORREIFBE TE 202, 5.1.2 HOIFANT 7o ARBIETH D Z
EERTTRHLARER T 5 Z LIk, REORRAEH L, BRBETERVWETHR%ETH
D ERed, BREBIETERWETOIFMEEMRA L LTk, SEM XHEHWBIEE1T 9,
7272 L. XIS L HMaid, JEPEE & & D THIREE (H1k) OV A7 RELT-0, MmASR
HEDOBRE NI F RN D RRR AT bR T TR 5720,
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6. BGA/CGA RETOLAMIALDI-HDRIHIER LBRERE
6.1 Eix - EEBERECH T HRFAER
6.1.1 PWB BEROBEEHH

SOP, QFP /Ry /r— Lbilgd 5 & BGA/CGA /Ny 7 — VA ML A Y U—THEIZZ LUy
7o, Ny r—2 L PWB BOBIEROAEIC I DA MV AZREMT 5 Z LR LV, o T,
PWB & #i# BGA/CGA OHDOMAE DRI HONTIE, #it L H0vEET 5 & T ER O
Ty AR AFHENEREAM A FEHE L 22 FuE 2 ey (R 6-1 BR),

Fio. PWB OKY « PHEIEIEM B0 WEA A L, B EEE~EEE 525, L
oMo T, PWBIZEEN - FHEEEZZBE L CRE LRTIER B0,

PWB O_—% > 7R U 7 a— W\ CiE, MEWTH% T PWB O Y AREBEIC 7 5720
LV THD LA FRNCHER L TR 2 L,

XK 61 PWB A SN 56 L £ DREES]

ME Tg(°C) | EHEFRMPa) | R7YULE CTE(ppm/°C)
BR(ER5E) — 129000 0.35 17

12~15 (X)

HEM(EHERIAR) 200~213 25000 0.15 12~16 (Y)

50~80 (Z2)

CIC(Copper Inver Copper) — 140000 | 0.259(Inver) 3.6~5.6(X.Y)

£3zwd (FILIF) :6. Tppm/°C

BGA/CGA @

PWB — (3

AT A1 (8n3TPb) : 26. 6ppm/°C
BT AL (Sn95Pb) - 29. 2ppm/°C

6.1.2 PWB &5t

(1) BoMRaxs

PWB OfdfRa%atix, JERG-0-042 (269 Z & L3528, JERG-0-042 |ZHE T 2 Bl iRk
ZOR AR LRWGEIE, TOEMEHAMICT 5228, £ R LRWEZITONT, @@yl
72 515 CREARER A SR . FER e EICOWTHIICRBN D D = & i aHRiE, iz & &
WU CHEEICTDZ L,

_10_
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(2) Ry FEERE

Ry FEEEEHZIE, B 6-LIRT LI Ry IR —r) & TeT A vy KRy Rty
BT O2FENDH DL, ZonTirE#EATLZ &,

Ry FRICMIBRET D K9 RETEEXRET 2561203 A1 FERICOWTHESRBRE
IR SNIRT TR B 70,

RNy FYA RF Ny r—2 8 PWBBOBIZRAEZ T T L IZATER—L O ETFOESE
TNRT AL LISTHERRE72 A X (IFATEELEDTMEFL L) ETI0ERH D,
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