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1. #

1.1 B W

AREF, vy b, ATHEZOFEE, KOTh b 0%EMS CLT, il &v )
~® BGA/CGA (Ball Grid Array/Column Grid Array) OF2E5@EM L, F28I00E S GhE -
EREMEICEAT 2V A7 2 I =~ AICT 272DI0, FET o 2O Z2 MY SERFEETT O 2
ExRHMET D,

)

1.2 EAHEHE

(1) AFEiL, JERG-0-043 TIIAIETE RWHI72 7205 TR TdH 5 BGA/ICGA O REEHEMEER
Pt a5 57O BE 727 ) o MECER-AR (Printed wiring board, LAF TPWBJ & 9) %
ih, FELOBMEOERFHATTHOTHD.

(2) AFIL, 2 EoHEECHESNTESGAICHEAT 5, Z05E, ZHOHMFEHFOARRD
T, BHO—HEZIEITT D THEEFICBWTOAEZEHA L2 TE e bk, 72720
x5 & 7p % F24E PWB 23FAF4E, RKimFEER L <X BGA/CGA L DREX A T OHFAI
X, A EEIZ OV T JERG-0-039 %, BGA/CGA % B < i 328122\ Tk JERG-0-043
T %,

(3) BGA/CGA D MIC 7z » Tk, AEDOHEICHE, FET vt A &fyr L, EpEEHIE

BERETDH I L,

(4) % 1-112, A#ED N/C FUE O A BRI T A #PE & £ 072 BGA/ICGA ORErE L K%

BEREWRE L ORT,



# 1-1 BGA/CGA % & 5%

Microchi TEXAS N
A (1A Microsemi) INSTRUMENTS HAT EA=7 2
A, CF1140 CF1144 CG624 CG1152 S-CBGA-N429 SABG572-100 SABG357-100 SABG165-100
BGA/CGA CGA CGA CGA CGA BGA BGA BGA BGA
T T IR —IVHERL 90Pb/10Sn 90Pb/10Sn 80Pb/20Sn 80Pb/20Sn 46Sn/46Pb/8Bi Sn10/Pb90 Sn10/Pb90 Sn10/Pb90
(h g 8X8 A—1) (11 5X5 R—/L) (11 3X3 R—/L)
Sn63/Pb37 Sn63/Pb37 Sn63/Pb37
GHEAR—) B ER—L) G E A=)
i) AR ELg i3 H H s i3 g g
BT LRI E 2.20mm 2.20mm 2.21 mm (0.087") | 2.21 mm (0.087") 0.6mm 0.50mm 0.50mm 0.50mm
H T IR — % 0.52mm 0.52mm 0.51mm (0.020") 0.51mm (0.020") 0.75mm 0.70mm 0.70mm 0.70mm
a 77 F VT 4 — — 0.15mm (0.006") 0.15mm (0.006") — — — —
IN I — T D HRS vIIvIA vIIv IR TI7Iv IR TI7Iv IR vI7IvI A vI7Iv7o vI7Iv7 vI7Iv7o
AT 4—HAX 35.0mm square 35.0mm square 32.5mm square 35mm square 27.0mm 26.0mm square 21.0mm square 15.0mm square
v 1140 1144 624 1152 429 572 357 165
By T 1.00mm 1.00mm 1.27 mm 1 mm 1.27mm 1.00mm 1.00mm 1.00mm
HME X 1.5mm 1.5mm 2.25 mm 2.77 mm 1.11mm 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
— R IS TV TF T TV TF T | UAYRUT AT | UAXYRUT 40T | OAXYRT 40T | DAXYRLT 40T | OAYRT AT | UAYRUT 400

JrG0-0-H43r
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1.3 T—3VvYJ

(1) FHMZFeB TR (LT, LV 9) 13, HRET DL 00 HM, HRE, HEEE,
BIAE, a2 MEIE U T, ZOREEQERFHAZNEICT —T V77052 03b 5,

(2) FLRIDFFF TR L B OBRICB W T, WERT—F U v VORRE(TH 2 &N
T&5, 77V ZIZBEL TR, FRRIRTRRET 20D HEIZREE T 2 BHE %
BETT 2 2 &,

-—
~—

2. BHEXE
2.1 EAXE

TROGEL, AEICHET 2EHANICEWNT, AEO—HE2R2THLOTHDH, FFICHED
PRUNFR Y A ESE B OB TR & T 5,

7B, RELHEALEL OMICHER D 25EI12E, KEEZELET D,

(1) s s

a. JERG-0-039 i HIXA T TREFENE
b. JERG-0-040 =i G ket TREFEUE

AT, A I —~ A aA—TFT 4 VTR OR T 4 T
c. JERG-0-042 7'V > MECERAR & FHNT 5L O R FHE UE
d. JERG-0-043 FHHEmEEIIA AT TRAEHE

(2) AR

JIS Btk
JIS Z 3282 (A7 — LRy R OTEIR
JISZ 3284 YV )LHN—A K

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 Bt

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
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ity S5
ESA STM-266 Assessment of the Reliability of Solder Joints to Ball and Column Grid
Array Packages for Space Applications

2.2 BEXE
TROXLEIL. KEOGRHENEEMETDHDISELRDILOTHD,

JEITA #ifs
JEITA ET-7407A CSP - BGA /v & — ¥ O F2HRAE T DO BREE K OV A ERRER 7 1%
JEITA ED-7306 FiRIZ XD 3y 7r— Y ORETTIE & B RFFRE
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 2 EXTERNAL VISUAL
NASA Hit&
GSFC-STD-6001 Ceramic Column Grid Array Design and Manufacturing Rules for
Flight Hardware
IPC #it&
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 #eiR 1)
JEDEC }it&
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 #iks
ECSS-Q-ST-70-28C Repair and modification of printed circuit board assemblies for space

use
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IEC Hit&

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

IEC 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 &}
JERG-0-054-TM001  BGA/CGA %3 THAFEHEWJERG-0-054) i —# %k
JERG-0-054-HB001 BGA/CGA 323 THAEHEJERG-0-054) fifai &

A 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. RENER
AECHEHAT 2HEOERIIOWVTIL, JERG-0-043 ® 31 (HFEDOER) IZLDI1EN, A
FEOfeR 1 22RO L,

4. — R ERBIF
41 —f&
JERG-0-043 @ 4.1 T (—fi%) (ZHERT S5,

42 HE - IERUETE
JERG-0-043 D 4.2 T (F - ML OGEE) IZHERT 5,

4.3 BEIEH

(1) PWB [Z DWW T O#EGHERIE, JERG-0-042 (Z9E 9

(2) %8 K OBEIRBEIC R T D IX AT T EROIRE R 1%, JERG-0-043 O 4.3 TH (& EH5A4)
DIZHERT 5,

B) FALERDT T v 20HMIL, JERG-0-043 @ 5.3.1 HH (IZAEKONT T v R) |(CHE
3%, 13A 7213 ANSI/J-STD-005 i3 JISZ 3284 A L7z Y M F~—2 & FAlE L
THERTHZ L, IVFT—_—=RANMNIERINDT T v 7 A% A 71X, RO-LO (X RO-L1
(R XX RMA) L322 &, &BEMIT. ANSI/J-STD-006 XX JIS Z 3282 (2 &1 5
Sn63/Pb37, Sn60/Pb40 AHIE A 7E XITH Y dh A 7% Z &, Sn63/Pb37 i Sn60/Pb40
FMEIZATZORD VI 7 V—IZAEEER L2 &,

(4) WA 4RIE, JERG-0-043 @ 4.3 T8 (F%FH4M) O@ICHERT 5,

(B) ITATEHEEIMIE, AEOR 111X D,

(6) HAEERE, a7 r—~a—T 4 7R EOmEMAIE. JERG-0-040 (2 Xk 51F0, A
FED6.1.3MH, 6.24HKLN625HICELDZ &,

(1) ITAFEEHROBRAEX, JERG-0-043 125 51F0, AED63HEELRNTIHIZEDZ L,

44 IROBERER
TRORBEICH > UIRTRIHEL FRIICEE~ R L, ABEZITDLZ L,
— IR A RISt 5, REHNEIAED 6.4 THIZ X D,
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441 RS/ FHEAER
RE) BRI, FHRESAEZE L kD, LEIZS U THRE L2 2 &,

4.4.2 EEEHR
Bk« (5« MEEIRRC I W T 1T AT E IR 28 — 30°C ~ + 100°C O 15 & [ 2 ik /&2 T
TRWGARIEIAED 442HD %, e T 5581344 2HQ AT HZ &,

(1) BB (1)

BENTIZ K> TR SN DIEELE AT — IRkt & b o 7o LR FIRIEEE 2 3%0E L TRl
2179 Z &, HEUADIZA AT EZ IR K OV IRIEE T 430 oS b3 R AR L+
LW, TRAZ=UREYREHOEETIENLICEDED Z &,

(2) PhvEresBr (1)
JERG-0-039 ® 4.4.2 I (LFEORERE (1)) ©(1)Xix JERG-0-043 ® 4.4.2 TH (GRER
FE - ) o@ITHEILT 5,

443 AAIRA4TL—La B
AKEDG643HIZLDHZ L,

45 HEEH

451 & &

(1) JERG-0-043 @ 4.5 I (#i&ESM) ©1). GG 2@ 2,
Q) FATFEHOBIMTIE, KAEO 8HAEHMHT 5,

452 GRS
JERG-0-043 ® 4.5.1 16 (H&EREE) (CHEILT 5,

453 HEPOmMFERE
JERG-0-043 @ 4.5.2 IH (BUUEF O & RE) ITHEILT 5,

454 HEFTHEE
JERG-0-043 @ 4.5.3 TH (HETHHHE) (LT 5,

4.6 SRER
JERG-0-043 @ 4.6 T (SERGE) (ZHEHLT 5,
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5. BGA/CGA EEICHITIZHBERIDEZH

51 TORARIEDOES

ek, FHBE TITITA AT ORI 2 2 EHMR T 258 (BHURE) 25, XA TEHE
TFOHRERWERIEDOFED—2>TH o7, LiL, BGA/CGA i, —xEisn & 22
JESTHIFEA &\ D TR 2 IS, R TOITATHRE Fioxt L CishElinE (BRRE) 217528
MTERY, 2O, BHRMBRE TE 2WEN.OMEZRIET 5121, B %2 TRNTHSD
AT ARGEDE X FEBEAT LMENDH D, 7o ARFEE (X, RO ONZFIE - 0
FHEVIATZIE, TR AOMENSBIGEY 25 X O N, B BE (B . 1EETIE
(FIE, ) 2HEL, TOLBVICEETHZ LT, MEMHERSN TS Z & 2 FET
DIEED = L &3, BGA/CGA F2EIC 81 % 7 r b ZRFE & LT, OFFEr 7 1 & AT,
QfE 7 1 AR, ORIRE D 3 SOEHICHOWTHEY TH S Z & Dl a155 Z & T,
HEER) 72RO U BGA/CGA [FATSHEFE O S E D3R STV D Z & & [#EEIC
PRAET 5,

5.1.1 Bk&t- TRtERKEE
WEt e 7 r AMEETIX, BGA/CGA 4 /T 2 RGHPRE T n AN L THDH Z &
T AL AR S, P WARSOT =T U S I EANT ek 2 EHO
7o DL E AR FHERFEEZ TS, 22 CTHWA =Y =T Y v 77, < il
LA T T2 BT S XA TERETFER O R 2 HERE-PfE R M RGE N EETE 5 - DT
UEXRW, Ll BEINDSEHM (BGA - CGA Xy 7r—UR PWBX 1, ZATEHE A
TX U TMEN AT 4 U THMEHR EOEE MR . 2 =T U T VO (#R
IR R CEWIMEE . M AOMEE) . A GRMALE., BEERE) 1THMNE T 58,
FFFR CTRIFIUIR O R, o, FARERIRE S 2 7 7 A L EOIZATMIT vt
AGMROR I, B 2 AL 5 S Roak i & A U Tl e o 22w, Bano =71
Y TH T LITRRROIIE N R E B D5 AR 5 BUERE 2 WV 2 5 ad. OG-
Tt ARGEEFET D &,
A 22 R GE Tl AMBIBLES 72 & OIFREERAE D 72 53| IREEMRAIC L - THEgE T
FoNRNARA R BGA/CGA EHDIXATEHCIRAE R EREHIZ kM 2 IR AE D HERE 21T
Do BT BRI MO T AN 2 T~ D (BRI b L . 2 b0 T — 212k -
THEHR N T 0 RO Y E DT 5,
B e B N FCFM A Fehe L7 B A% CTh 5 Z L AFEA TE R UL, BERLD
LIFRFEOZ =T ) o 7Y 7 VTEIEERZIT R R A28\ E 2 M L 7257
LRFETHD Z L AMERLRTIUTZR O, (HL, BIZENEREN R D120 0HE0. B
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36 L OEAR RO A S BE ISR AR MRl AR 2 el L 7o = > =77 U 79 T L0 Sk
TEORUDH D56 E, (FRMETHERER 2 A8 5 Z L kKD,

TR o=V 77 LTOPWBIE, T A& F3F — 5N TR S -3t BR
FER TRV, ZATTFICEEZ KIETIIATSHRTFE O Ny RIER., BHERCOHE 70 B
R, [EEHEEL SITATMT 7 at RS DRI & R TRIT X 5720,

5.1.2 HWETAERFER
BIYE 7 0k AR T, WG A RS L7 et ARERE . Sk AREE TS L REE ST
TrtERELELTHD I EEZFEIHTERITIRO R, LT, 5.1.1 HICFLR LskE - 7
o A MEECEBICE ] SRR S 1 AR L OSRHEO R A2 EE MR AT
LEBERFET 0 7T AOMHAAIIRER L Tl &, ®aEoEmilskE eI 52 LT, 21
LOFEMHNRFLTHD Z L ZREN T 5, WGEEDMERE S L Tid, ikl LO%RGE! -
Tut ARIECHEA SNERECEE T 0 ALERR L THDH 2 L A2 RTIERE S AT
RIFIRR SR, BIC, ERFICEET 2 ERE S LS, RERERTCHRE S L <3
B EhE L, B8 SN EBEORPEZEN L TR N2 EEFEHTE R ITIER LW, Bz
AT RITRLT BIRD VL Z<— 2 NI S SRR 2 A2 2 & T IZATZER
BekInler — 42 LAETHDLZ L2t 5, £7o, FARMTREOMEA T v 7 7 4 Vi
PEBABEANCY I —EREBRALTHET S Z ik -ERFEEONE T2 7 7 A4 LT
EonicZ & ZRdRiERe 2,

5.1.3 HERE

LG OSBRI OHE X, SMBLO AR R L OV XMREIEE 722 EIEIERE T H - TEIET 5,
RN T X 72\ BGA/CGA OFLGL A TIX, WWEIRREZ /R4 REIL & U CiTin i a il
(ZBR &, B E 2 (ZE A O (AT, SRR O B OF B IRRE, B 4R 2y,
P E T, EBkT) OAMERT D, Bl AMERE TIE, XA TR O E O’
B OIRAE D HBIEE L, 1ZATZRFIRIECHNE T O B DI RINE 2 R T 5, EMOER
Ry =R ORBITEE TERWD, 5.1.2 HOIFAT 7o ARNBEETHD 2
EERTRTRIHLARER T 2 Z LIk, REORREAEH L, BRBETCERWET LR%ETH
L ERed, BRBIRTERWETOIMIERA & LT, S X a2 W8z 4217 9,
o2 L, XBUT K AL, BFES S& O THIREE (B OV R 03b 5720, mikss
HEOBRENITFAN 0 R 21T R DR T TR 5720,
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6. BGA/CGA RETORAFEID-ODKRHIER LRESZE

6.1 EiR - EEBEREHCE T HRAER

6.1.1 PWB EEROHEFHA

JERG-0-042 5.2.1 I (7' V > MEBRIKOBIE F71E) O@IZHED Z &,

6.1.2 PWB &t

(1) FdfRaxs

PWB Ol aHE, JERG-0-042 (219 Z & L3523, JERG-0-042 |ZHET 2 Efriks
BOR AR LW ST, TOEMEPMICT 52 L, £z, il LRWEsIc oW\ T, #Yl
72 705 RO FH NI FEIE . AR Sl oW TH R ICRB R D 5 = L 3k FHRGE, #Hli7R &%
WU CHEEICTDZ L,

(2) Ry NERFRE
JERG-0-042 5.3.5 TH (FREEATITEMDOLA T 7 R) OOIWIHED Z &,

(3) YAHF LR NRE
JERG-0-042 5.3.5 TH (FREEATITEMDOL AT 7 R) OOIWIHED Z &,

(4) =D DZEEHE

FATEa— P LS ORELEL 292 56 A E ORI 2 5295 2 &,

PWB & &HZ B\ T JAXA BUEMARI AR WMIRR Z 89 2 B3, FAlSBEEHRGEER & NS
Al 2 S 95 Z L AU TH D,

PWB (%, 9 _XTOMih&EET 5 & 9T 5 Z &, BGA/CGA DJFPHICEEL KL O FE
FetmH - TEHNEYNHRATE 2 L5 ICHHEMERT D Z &,

IV U= PRESNLDGEIE. VU= EEEZBR U EBGREIE 5 2 &,

6.1.3 HESRE
BGA/CGA DE#IZEE L Ti%, JERG-0-042 5.3.8 T8 (L EUT T Bisk) o(QDIHES = &

6.1.4 REHFOBEEFER

CGA O 717 A, 1ZATE (Sn10-Pb90, & 5 & Sn20-Pb80) <8 U AR % B Ak X
%o £12CGA N —T L 17 AOHERIEL, Sn63-Pb37 DILFMITATLHFIZ LD, HIZ

7Ea 7 OHNITEN Y R BN T L, a7 EEY R & Sne3-Pb37 (ZAZTa—7

.10-
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JHETDHEIITEA L TWAD, BGAIZOWTH, Sn63-Pb37 OIIIAL I TR, M
ROEI DIZATZOMAEDRICEIVEST2HELH 5,

BGA/CGA E¥T, ZD X I EETH L Z L0 b, IFATE L OMABE DY, KOBAEE
PEIZHONT, +oRE L FIERE 21T O TR b u,

6.2 REICHITHMEIEHR

ARIETIEL, BGA/CGA DFEILT 1t AN LB FHHE 27”7,

H L, RERTHRFHE L, 27 0 ALOT-OICE T DIEENREA THH | &%
AL A —HME DT 1k AFRE, 70 TR O ISR S N T X S35
BICIIBEEMZ D LN TE S,

6.2.1 REMH

IR 2N, AT JERG-0-039 £ 721% JERG-0-043 ([ZHE STV D4
Bl s b0 L35, MEIORY R OERFET, £EEA — 0 THET EREO TR
Zii R Z L,

6.2.2 [FATEHITERE
WA SEEOREHC ST . UTOHEBIZOWTEEEZRET D Z &,

(1) Hp_—F 7
(1-1DBGA/CGA D_—F 7

N—F L VERDH S BGA/CGA 1E. U 7 0 —Z AT RIS ER G A — B HEBE D~ —%
VIRMETR=F% T RATO 2L, BREE, HA A — D BHET HRERINICY 7 e —XA
TARTRET T 58%81E, ZDRY TidZzew)

R=F T OR—=IVETTH T LOBIEPRESNDGED B DT SO~ —%
VT EMICE T ) R SR RN—% U TIENOFAR, N—F Sk =% S
TR, N—F 0 ZHEE, =% 2 T ESith ) D FEEE TOREFIEIZOWTHARERET D
&, FEREA EEERERICTRT,

(a) ERfLHH

s NEWTANTOR—=F 0 T iExR LD 2 L,

CNEPEHT AN TON=F 2 IR GG AT T REMOBILIEREZFE D TTIED
FFRT DM, XA TR O 2 REET 5 Z &,

.11.
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b 5 ¥
NR—=F T HIZR—= NN T LGSR NWR_R—F T HEE LD T L,

(o %
NR—=% U THDON T L, R—)LORALLWIR 2 I 2R E HikEd & A2 &, X—F
THNS ) 7 — XA T E TORBEZE#E TS Z L,

(1-2) PWB O_—F > 7

PWB (%, &Bin BRI —F 0 V2T D BEN DD, N—F 72X Y PWB OF
HEAE b5 G BGA/CGA OHEAEIENMEICET SN 5, > T, N—F
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