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TopLine’

FLip CHIP

\’ead Free
'%,(/s Pb’?‘e,
Dummy ComMPONENT ORDERING INFORMATION
Die PER WarrLE 2” SQ
BumpeD Tray
NBr BumP INFORMATION Die Size 5” WAFER Part Number
Bumps PitcH HigH | @ Dia | MATERIAL MEeTRIC Notes Qry |« Qry

48 457um 140 [178um | Eutectic 6.3mm SQ PB18 236 FC48D6.3E457 25

88 204um 107 [102um | Eutectic 5.08mm SQ PB08 340 FC88G5.08E204 36

96 457pum 140 [178um | Eutectic 12.7mm SQ PB18 46 FC96D12.7E457 9
112 152pum 85 | 88um | Eutectic 5.08mm SQ PB06 340 FC112K5.08E152 36
176 204um 107 [102um | Eutectic 10.2mm SQ PB08 81-85 |FC176G10E204 9
220 204um 125 [102um | Eutectic [10.2 x 15.25mm | PBO08 45-48 | FC220G10x15E204 6
317 254um 119 |102um | Eutectic 5.08mm SQ FA10 340 FC317G5.08E254 36
1268 254um 119 |102um | Eutectic 10.2mm SQ FA10 81-85 |FC1268G10E254 9
2853 254um 119 |102um | Eutectic 15.0mm SQ FA10 28 FC2853G15E254 4
5072 254um 119 [102um | Eutectic 20.0mm SQ FA10 18 FC5072G20E254 4

PART NUMBERING SYSTEM
FC 48 D 6.3 E 457 - DC
Flip Chip Die Size Bump Pim @y Chain
FC = Standard Flip Chip In millimeter in pm
FCW = Bumped Wafer 6.3 =6.3mm SQ (1000m = 1.0um)

FCQ = Quartz Flip Chip 10 x 15 = 10mm x 15mm
FCWQ = Quartz Wafer
FCN = Bumpless Chip
FCWN = Bumpless Wafer Bump Material
E = Eutectic Sn63

G = Gold over Nickel

C = Lead Free Sn/Ag/Cu
A = Aluminum (Bumpless)

Number Bumps

Actual Count

Bump Diameter

A=100x127um H=105um SQ
B =115um SQ K =88um

C =160pym G =100-135um
D =190pym R =100pm SQ
E =56pm SQ T=50pum SQ

Eutectic 63/37 SnPb allows repeatable bump collapse of 25-40um for a typical 125um tall bump. Flip Chips are
available with daisy chain (-DC). For bumped wafers, change prefix of part number to FCW. For bumpless flip chip for
wire bonding, change suffix to FCN.
Lead Free available, change “E” to “C” in part number for Sn96.8/Ag2.6/Cu0.6 -SAC266 - Lead Free Eutectic Bumps.

36



=
c
=
w
=
&=
E

'|'g|>|.in¢® FLip CHIP

=0 -0 -0 -0 -0 -0 peeseeeseeetecoattecoecnons | s
© W T ® N - Q @ © K~ © ® 9 -0 -0 -0 -0 -9 0
g® © 0 0 0 6 8 A A dy 1 =1 16 60 6~ 60 09 09 09 -0 0—0 09033
ISB 231 1 1 34 0 90 0 -0 0 90 90 9 0051
1 1 52 68 60 -0 00 00 00 00 09 00 O
39 22 70 60 00 —0 -0 00 00 00 00 0957
I I I I 88 =0 -0 -0 -0 -0 -9 -0 -9 -9 105
40 21 1 1 106 =8 6—0 6-0 60 -0 0—0 00 06— o0 125
41 20 124 =0 0 -0 -0 -0 -0 -0 -0 -9 141
I I I I 142 00 -0 -0 -0 -0 90 -0 -0 -9 159
42 19 1 1 160 6—0 6—0 00 00 69 60 60 -0 -9 177|
3 18 I I 178 =0 0 0 -0 -0 -0 -0 -0 09 195
196 =0 -0 -9 -0 -9 -9 -9 -9 -9 213
144 17I b 3 214 60 60 60 60 -0 00 -0 09 08 23
I I 232 =0 0 -0 -0 -0 -0 0 0 -9 249
45 16 250 —0 0—0 00 00 00 -0 00 090 09 27|
6 15 ! ! 265 0 6—0 0—0 00 00 00 00 00 -9 255
I I 286 0—0 0—0 —0 0 -0 -0 -0 -9 -9 303
147 14I 1 1 3:4—..—..—0.—0.—..—.0—377
48 1
1 2 3 4 5 6 7 8 9 10 11 12 13584 57551
eeceeiretisetiticenisnenedd FC317 (FA10-200x200)

FC48 (PB18 - 250x250) FC112 (PB06 -200x200)
| 15 | 15
© 60 60 =0 00 00 o0 oo © 00 00 00 00 00 o0 oo
60 000000000000 0000 000 00 00 60 00 00 -0 -0
60 000000000000 0000 000 00 00 00 00 00 -0 -0
00 000000000000 0000 000 00 00 00 00 00 -0 -0
00 000000000000 0000 000 0 00 00 00 00 -0 -0
00 000000000000 0000 000 e 00 00 00 00 00 -0
6000000000000 00000 0000000006000 0000 00
$00000000000000000 0000000000000 0e 0
0 00 00 -0 -0 -0 -0 -0 -0 -0 00 | || reeccesecrcitirirites  Mreeeeee ettt e e o e =8 -0 -0 -0 -0 0 0 0 o -0 -0 -0 -0 -0 -0 -0 0 0
66 65 64 63 62 61 60 5058 57 56 55 54 53 52 51 50 49 48 47 46 45 11z for 100 8y 0000000000000 00000 0000000000000 0000
67 44 1 1 00 00 60 60 60 60 00 00 oo 00 00 00 00 -0 60 00 00 oo
68 4 1 1 60000000000 0000000 0000000000000 s s
6 a2 1 1 [OROPOPOPOPOPOPOPOIEPOPOPOPEPOPOPOPSPo
70 a1 1 1 8 -0 -0 -0 -0 -0 -0 0 0 8 -0 -0 -0 -0 -0 -0 0 0
7 %0 H H e0 0000000000000 00 0000 00 0 00 00 00 0o 0
7 2 H i e0 0000000000000 s 000 0o s 00 00 o0 0o -0
0000000000000 00 0000 00 0 0 00 00 oo 0
I73 38 } : 201 6-8 6-8 6-0 0-0 0-0 -0 00317 04 68 68 6-0 60 0-0 -0 00317
74 37
75 36 1 1 15 1 15
7 hos Lo ol ® 00 00 00 00 o0 00 oo © 00 000000000000
000 0000000000000 000000000000 00 00 o0
I77 34 e 66y 0 00 0 0 o0 0 0 0 o 2000000000000 0000
78 33 1 1 0 -0 -0 -0 -0 -0 -0 -0 0 8 -0 -0 0 -0 0 0 0 o
79 3 H H $00000000000000000 0000000000000 s e
0 po H H 60000 0000000000000 0000000000 o0 et s e
6000000000000 00000 0000000000000 00
81 3“1 1 1 60 60 00 00 00 00 -0 60 0-0 0600000000000 e 00
82 29 1 1 0 0000000000000 o0 0000000000000 s 80
83 28 1 1 [OPOPOPOPEPEPOPOPEENRPPDPDPPPIPIPDPIPI
84 271 H 1 -0 60 60 60 60 00 00 00 00 eoes0s0000000000 00
o . 1 1 6000000000000 00000 0606006000000000060 00
1 H 6000000000000 00000 6060060060000000060 00
8 25 1176 1 0 00 00000000 00 00 0 5 000000000000 00 00
87 24 Loccaananee? Zdaanaanaead 0000000000000 000 00 0000 00 00 0 00 60 0 00
SV SPTITI IITI T I L SESSSSSES SESSSEEES
0000000000000 0000 000000 e -0 00 00 00 &0
iadededeleldaladadadeded FC176 (PB08 400X400) 304 0—0 =8 0—0 -0 -9 0 9 317 304 =8 60 -8 -8 -0 &0 0317

FC88 (PB08 - 200x200) FC1268 (FA10 - 400x400)

- - - -
T TTETREREG g | | SS352228. SSSsssns. Josssasss
: i SESSERESS SEEEERESs SRnssssns
i i SESESSESES SESEEEREE SEnESEsREs
: ! SSESEDEED SESEDEESE BRERESRES
o ! ! SOOSSDEES mnmmmanss shosmsnnss
z s @ P i H SEOSESSSS SREEnSnsSs SRnssnnss
# s (¢ 3| |EEEEEEES S BEEEEEEE S SEEEEEEE
I | g " | i 68 -8 88 08 60 58 8- i PROPOPOPOPOPOPOIH PROROPOPOPOPOPEY
! ! i 1 HN:NN”~§;+Q::::::§“+}::::"HSM
1 1 ! ! SESSESERS HEEEEEEEE SEEEEEsns
! ! E ; SESEDEDED SROENEOED HnEEHEnEd
1 1 ! ! SESEENERES EESEEEDEE mEEsEEsss
L. ad i i SEEHEEEEED SROEOEOHD HREEHEnEd
! ! ShmmmnnEs mmmmannmas Shmaannas
Lo o SEERUEEES SnRRUEEar SuREnsnar
36
1® ! §‘% “} JO +;.<u»u.4>..: +;>..0. ceeesd
! ! : § SSESESREE SESEERSSE BESEERSSER
! I i i SEEEDENED HROEHNEOED HnEEHEnEd
! I ; ; SESESRERES HEDEESnEs SEnndsans
! ! ! ! SEOEEEEES HEOEEENEHE HRHEHEEEd
1o 2] i - H SEERENERS EERESRREE EEREERRES
: [ 4 et ee E Peeaeve oo seea e een | | SEESEEEES SEEEEEEES SEEEsssss
doeoosososel Soeeosesoses ; 3 Sistetetstatotetnlitotatetetotatet At ot stetesotatets

FC96 (PB18 - 500x500) FC220 (PBOS - 400x600) FC2853 (FA10 - 600x600)

37




TepLine’

MEecHANICcAL GRADE
Duvmmy WAFER AND DIE :

Dummy WAFER ORDERING INFORMATION

WAFER WAFER
IN IN Die
WAFER WAFER JAR CASSETTE Nitto TaPE & RinG

DIAMETER TyYPE ParRT NUMBER ParT NUMBER ParT NUMBER
Mirrored/Polished Wafer WM4-J WM4-C -

4-inch Wafer with Etched Pattern WE4- mm x mm - J WE4- mm x mm -C -

(100mm) Wafer with Sawn Mirror Die - - WMD4- mm x mm -NTR
Wafer with Sawn Etched Die - - WED4- mm x mm -NTR
Mirrored/Polished Wafer WM5-J WM5-C -

5-inch Wafer with Etched Pattern WE5- mm x mm - J WE5- mm x mm -C -

(125mm) Wafer with Sawn Mirror Die - - WMD5- mm x mm -NTR
Wafer with Sawn Etched Die - - WEDS5- mm x mm -NTR
Mirrored/Polished Wafer WMe6-J WMe6-C -

6-inch Wafer with Etched Pattern WE6- mm x mm - J WE6- mm x mm -C -

(150mm) Wafer with Sawn Mirror Die - - WMD6- mm x mm -NTR
Wafer with Sawn Etched Die - - WEDG6- mm x mm -NTR
Mirrored/Polished Wafer WM8-J WM8-C -

8-inch Wafer with Etched Pattern WE8- mm x mm - J WE8- mm x mm -C -

(200mm) Wafer with Sawn Mirror Die - - WMD8- mm x mm -NTR
Wafer with Sawn Etched Die - - WEDS8- mm x mm -NTR
Mirrored/Polished Wafer WM12-J WM12-C -

12-inch Wafer with Etched Pattern - WE12-mm x mm-C -
(300mm) Wafer with Sawn Mirror Die - - WMD12- mm x mm -NTR

Wafer with Sawn Etched Die

TyricaAL WAFER THICKNESS

BerorRe BAck GRINDING

4” wafer = 525pm (20 mils)
5” wafer = 625ym (24 mils)
6” wafer = 680ym (27 mils)
8” wafer = 725pm (29 mils)
12” wafer = 825ym (32 - 33mils)

38

- WED12-mm x mm-NTR

OPTIONS

Back Grinding: Add suffix -BG after wafer size
in part number

Blue Nitto Tape = NT suffix

Blue Nitto Tape & Ring = NTR suffix

Ultra Violet Tape & Ring = UVR suffix

Die in 2” Waffle Pack: Add -WP2 to part number

Etch Die: ED (sawn)

Mirror Die = MD (sawn)




TepLine’

BGA

Maximum BaAaLL COuNnT

Rows
Matrix

10

1

12

13

14

15

16

17

18

19

20

21

22

23

6x6

20

32

36

7x7

24

40

49

8x8

28

48

60

64

9x9

32

56

72

80

81

10x10

36

64

84

96

100

11x11

40

72

96

112

120

121

12x12

44

80

108

128

140

144

13x13

48

88

120

144

160

168

169

14x14

52

96

132

160

180

192

196

15x15

56

104

144

176

200

216

224

225

16x16

60

112

156

192

220

240

252

256

17x17

64

120

168

208

240

264

280

288

289

18x18

68

128

180

224

260

288

308

320

324

19x19

72

136

192

240

280

312

336

352

360

361

20x20

76

144

204

256

300

336

364

384

396

400

21x21

80

152

216

272

320

373

392

416

432

440

441

22x22

84

160

228

288

340

384

420

448

468

480

484

23x23

88

168

240

304

360

408

448

480

504

520

528

529

24x24

92

176

252

320

380

432

476

512

540

560

572

576

25x25

96

184

264

336

400

456

504

544

576

600

616

624

625

26x26

100

192

276

352

420

480

532

576

612

640

660

672

676

27x27

104

200

288

368

440

504

560

608

648

680

704

720

728

729

28x28

108

208

300

384

460

528

588

640

684

720

748

768

780

784

29x29

112

216

312

400

480

552

616

672

720

760

792

816

832

840

841

30x30

116

224

324

416

500

576

644

704

756

800

836

864

884

896

900

31x31

120

232

336

432

520

600

672

736

792

840

880

912

936

952

960

961

32x32

124

240

348

448

540

624

700

768

828

880

924

960

988

1008

1020

1024

33x33

128

248

360

464

560

648

728

800

864

920

968

1008

1040

1064

1080

1088

1089

34x34

132

256

372

480

580

672

756

832

900

960

1012

1056

1092

1120

1140

1152

1156

35x35

136

264

384

496

600

696

784

864

936

1000

1056

1104

1144

1176

1200

1216

1224

1225

36x36

140

272

396

512

620

720

812

896

972

1040

1100

1152

1196

1232

1260

1280

1292

1296

37x37

144

280

408

528

640

744

840

928

1008

1080

1144

1200

1248

1288

1320

1344

1360

1368

1369

38x38

148

288

420

544

660

768

868

960

1044

1120

1188

1248

1300

1344

1380

1408

1428

1440

1444

39x39

152

296

432

560

680

792

896

992

1080

1160

1232

1296

1352

1400

1440

1472

1496

1512

1520

1521

40x40

156

304

444

576

700

816

924

1024

1116

1200

1276

1344

1404

1456

1500

1536

1564

1584

1596

1600

41x41

160

312

456

592

720

840

952

1056

1152

1240

1320

1392

1456

1512

1560

1600

1632

1656

1672

1680

1681

42x42

164

320

468

608

740

864

980

1088

1188

1280

1364

1440

1508

1568

1620

1664

1700

1728

1748

1760

1764

43x43

168

328

480

624

760

888

1008

1120

1224

1320

1408

1488

1560

1624

1680

1728

1768

1800

1824

1840

1848

1849

44x44

172

336

492

640

780

912

1036

1152

1260

1360

1452

1536

1612

1680

1740

1792

1836

1872

1900

1920

1932

1936

45x45

176

344

504

656

800

936

1064

1184

1296

1400

1496

1584

1664

1736

1800

1856

1904

1944

1976

2000

2016

2024

2025
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CSP

BALL GRiD ARRAY

iy 0.5mm PiTcH
'%,S,s Pb‘?@
Dummy CoMPONENT ORDERING INFORMATION
Ner | Boby BaLL BaLL tTl\E‘r,nber
Fic | BALLs| Sizeé | ALLIGNMENT HeigHT MaTRIx SUBSTRATE XJ1 Qry
1 6 |1.5x1.0mm Full 0.65mm 3x2 Si CSP6E7A.5-DC023  |Reel
2 40 5mm 2-Row 1.24mm 8x8 BT CSP40T.5-DC082 624
3 56 6mm 2-Row 1.24mm 10x 10 BT CSP56T.5-DC102 608
4 84 6mm 3-Row 1.1mm 10x 10 BT CSP84T.5-DC104 608
5 84 7mm 3-Row 1.1mm 12x12 BT CSP84T.5-DC123 478
6 96 8mm 2-Row 1.24mm 14x 14 Pi fBGA96T.5-DC144 360
7 132 8mm 3-Row 1.1mm 14x 14 BT CSP132T.5-DC145 360
8 228 12mm 3-Row 1.1mm 22x22 BT LBGA228T.5-DC222 | 189
9 288 12mm 4-Row 1.1mm 22x22 BT LBGA288T.5-DC221 189
10 484 12mm Full 1.1mm 22x22 BT LBGA484T.5-DC229 | 189
11 | 2025 | 25mm Full 1.1mm 45 x 45 BT LBGA2025T.5-DC459 | 44
12 | 2025 21mm 0.4mm Pitch 1.1mm 45 x 45 BT LBGA2025T.4-DC459 | 60

Do
S

_v

fBGA - Flex Polyimide substrate. Total package height 1.02mm. Ball diameter is 0.3mm.
For Interior Die, add suffix -D to end of part number

CSP - BT substrate. Total package height 1.24mm. Ball diameter is 0.3mm.
For Internal Die, add suffix -D to end of part number

- Lead free option: Add “C” after pitch in part number for SnAgCu balls.

40
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CSP

BALL GRID ARRAY
0.5mm PiTcH

BALL VIEwW _ _
fig. 2 fig. 3 fig. 4
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BGA & CSP

BALL GRiD ARRAY
0.75~0.8mm PiTcH

Dummy ComMPONENT ORDERING INFORMATION

.& Tra
NBr | Bopy BALL BALL t Nu‘,/nbe,.
Fic | BaLLs| Size PATTERN PitcH MATRIX SUBSTRATE Qry
1A 46 6 X 7mm Full 0.75mm 6x8 BT BGA46T.75-DC24 160
1C 48 6 X 7mm Full 0.75mm 6x8 BT BGA48T.75-ISO-6x8 160
2 36 6mm Full 6x6 BT BGA36T.8-DC069 608
1B 48 8 x 9mm Full 6x8 FR4 LBGA48T.8-DC689 297
3 49 7mm Full 7x7 BT BGA49T.8-DC077 476
4 64 8mm Full 8x8 BT BGA64T.8-DC089 360
5 81 8mm Full 9x9 BT BGA81T.8-DC099 360
6 100 10mm Full 10x10 BT BGA100T.8-DC109 250
7 112 10mm 4-Row 0.8mm 11 x 11 FR4 LBGA112T.8-DC114 184
8 144 12mm Full 12x12 FR4 LBGA144T.8-DC128 189
9 144 13mm 4-Row 13x13 FR4 LBGA144T.8-DC134 |168/198
10 175 13mm 4-Row 15x15 BT BGA175T.8-DC153 160
1 208 15mm 4-Row 17 x 17 BT BGA208T.8-DC170 126
12 280 17mm 5-Row 19x19 FR4 LBGA280T.8-DC195 90
13 532 23mm 7-Row 26 x 26 FR4 LBGA532T.8-DC266 60
14 2025 40mm Full 45 x 45 BT LBGA2025T.8-DC459D 21
15 2025 | 32.5mm Full 0.65mm 45 x 45 BT LBGA2025T.65DC459D | 24
Ball View
fig. 1A fig. 1C fig. 1B fig. 2
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BGA48T.75-1SO-6x8

LBGA48T.8-DC689

BGA - Near CSP dimensions on rigid BT substrate with molding compound.
Eutectic Sn63 solder balls 0.46mm diameter. (0.75mm Pitch is 0.3mm ball diameter)
LBGA -FR4 features near CSP dimensions with unencapsulated body.
Eutectic Sn63 solder balls 0.46mm diameter.
-Lead free option: Add “C” after pitch in part number for SnAgCu balls.
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BGA

PLasTic BALL GRID ARRAY
1.0mm PiTcH

TopLine’

\’ead Fres

Dummy CoMPONENT ORDERING INFORMATION

<5z <52
0&’0&
NBr Boby BaLL CENTER BaLL tljﬂ‘,’nbe, tT,;z‘,/nber
Fic | BaLLs Size PATTERN BALL MATRIX | xJ1 STANDARD | xJ1  UNENcapsuLaTED |QTY
1 81 10mm Full Array NA 9x9 BGA81T1.0-ISO - 250
2 100 11mm Full Array NA 10x10 BGA100T1.0-1SO - 176
3 144 13mm Full Array NA 12x12 BGA144T1.0 LBGA144T1.0-DC128 160/168
4 160 15mm 4-Row NA 14 x 14 BGA160T1.0-DC147A - 126
5 192 17mm 4-Row NA 16 x 16 BGA192T1.0-DC160A - 90
6 196 15mm Full Array NA 14 x 14 BGA196T1.0-DC149A - 126
7 208 17mm 4-Row 4x4 16 x 16 BGA208T1.0-DC164A - 90
8 256 17mm Full Array NA 16 x16 BGA256T1.0-DC169A - 90
9 288 23mm 4-Row NA 22 x 22 BGA288T1.0-DC221 - 60
10 324 23mm 4-Row 6Xx6 22 x 22 BGA324T1.0-DC224 - 60
1 388 27mm 4-Row 6Xx6 26 x 26 BGA388T1.0-DC264 - 40
12 400 21mm Full Array NA 20x 20 - LBGA400T1.0-DC209 | 60
13 484 23mm Full Array NA 22 x 22 - LBGA484T1.0-DC229A | 60
14 672 27mm Full Array NA 26 x 26 - LBGA672T1.0-DC268 | 40
15 676 27mm Full Array NA 26 x 26 BGA676T1.0-DC269 - 40
16 900 31mm Full Array NA 30 x 30 - LBGA900T1.0-DC309 | 27
17 1156 35mm Full Array NA 34 x 34 - LBGA1156T1.0-DC349 | 24
18 1600 | 42.5mm Full Array NA 40 x 40 - LBGA1600T1.0-DC409 | 12
19 1936 45mm Full Array NA 44 x 44 - LBGA1936T1.0-DC449 | 12
- 10,000 | 115mm Full Array NA 100 x 100 - LBGA10000T1.0-BUS 4
Fic. 1 Fic. 2 Fic. 3
BGA J_ 98765 4321 1098 765 432 1 1211109 8 76 5 43 2 1
1.66;i?mm Aee XXX hesee . A i"_:':_":_:':_.“_*g
0000 Q—f— C eecccesce Coese S Frdpdede:
—>|1-0mm|<— D eeceeoeococoo D eoe ° EII 10-00-0 III
SR IT: «  chiLishid
LBGA il Cesesssess ceee . “l .........III
: I2A1mmMax Heoeosso0000 J ee @ ° Elo-:-:-:-:-:-:-:-:-ol
O O O J] o000 000O0CO K oo @@ ° M O=0 0=0 ¢=9 ¢=0 0=0 0=0
—>[1.0mm | BGA81T1.0-ISO BGA100T1.0-ISO LBGA144T1.0-DC128

BGA - Standard BGA plastic packages should be baked at 125°C for 24 hours prior to assembly to prevent delamination
and the “popcorn” phenomena during the assembly process. Solder balls are eutetic Sn63 SnPb 25mil (0.63mm)
LBGA- Unencapsulated profile laminate Ball Grid Arrays offer the lowest cost when placement practice is the primary
concern. Includes daisy chain laminate substrate with 25mil (0.63mm) Sn63.
- Lead Free Option: Add “C” after pitch in part number for SnAgCu balls.
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- . BGA
TgPI'I—nQ PLasTic BaLL GRiD ARRAY
w2 Fre, 1.27mm PiTcH

2 &
s pb'?‘

Dummy CoMPONENT ORDERING INFORMATION

=2 <52
.égp‘fp i
T
NBsRr Booy BaLL CeNTER BaLL :,:z‘,gber t Jﬂ{nber
Fic | BaLLs Size PATTERN BALL MaTRIX | xJ1 STANDARD UNEncapPsuLATED |QTY
1 208 23mm 4-Row -0- 17 x17 BGA208T1.27-DC170 - 60
2 208 23mm 4-Row -0- 17 x 17 BGA208T1.27-DC171 - 60
3 217 23mm 4-Row 3x3 17 x 17 BGA217T1.27-DC172 - 60
4 217 23mm 4-Row 3x3 17 x17 BGA217T1.27-DC174 - 60
5 256 27mm 4-Row -0- 20 x 20 BGA256T1.27-DC200 - 40
6 272 27mm 4-Row 4x4 20 x 20 BGA272T1.27-DC202 - 40
7 352 35mm 4-Row -0- 26 x 26 BGA352T1.27-DC70 - 24
8 357 25mm Full NA 19x19 - LBGA357T1.27-DC73 24
9 388 35mm 4-Row 6x6 26 x 26 BGA388T1.27-DC72 - 24
10 1225 45mm Full -0- 35x 35 - LBGA1225T1.27-DC359 | 12
Sipe VIEwW
Fic. 1 FiG. 2
Molded Top
BGA ! CULILN LN Ny el
2:1-23mm SppEmEEEG cEnnnni
/ O O O O O EIIII IIII EIIII IIII
Laminate —Pl |4—1.27mm | H Itlt lel (: IIII IIII
«olal 1.1 191 1:1
c1.1 1 II Folgl 1.1
LBGA :“tlt III MIIII IIII
l Pltlt"""""'.“lll :I Io—oo—oo—oo—oo—-l I
L I21 M ': t.-:-:-:-:-:-:-:-:-:-:-oﬁo-nt RIIo-oo-oo-oo-oo-oo-oIII
Laminate 1-27mm BGA208T1.27-DC170 BGA208T1.27-DC171

BGA - Standard BGA plastic packages should be baked at 125°C for 24 hours prior to assembly to prevent delamination
and the “popcorn” phenomena during the assembly process. Solder balls are eutetic Sn63/Pb37 30mil (0.75mm)
LBGA - Laminate Ball Grid Arrays offer the lowest cost when placement practice is the primary concern.
Includes daisy chain laminate with 30mil (0.75mm) Sn63/Pb37 balls for soldering at 210°C.
- Lead Free available. SnAgCu = Add “C” after pitch in part number.
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CBGA

Topline’
P R
_ Ceramic BALL GRID ARRAY T
./mm
\,ead Fre
Q 1.27mm PiTCH m
eight
(/)
'%,(/s Pb’?‘e,
Dummy ComMPONENT ORDERING INFORMATION
& N
NBR BALL BALL Low Temp 210°C Hign Temp 320°C

Fic |BaLLs | Boby Size PATTERN MaTriXx |xJ1 62/36/2 SnPbAg xJ1 10/90 SnPb Qry

1 121 15mm Full Grid 11 x 11 CBGA121T1.27L-DC5 CBGA121T1.27-DC5 126

2 196 18.5mm Full Grid 14 x 14 CBGA196T1.27L-DC11 CBGA196T1.27-DC11 84

3 256 21mm Full Grid 16 x 16 CBGA256T1.27L-DC61 CBGA256T1.27-DC61 60

4 304 21 x 25mm Full Grid 16 x 19 CBGA304T1.27L-DC63 CBGA304T1.27-DC63 55

5 361 25mm Full Grid 19x 19 CBGA361T1.27L-DC71 CBGA361T1.27-DC71 44

6 400 27mm Full Grid 20 x 20 CBGA400T1.27L-DC21 CBGA400T1.27-DC21 40

7 625 32.5mm Full Grid 25 x 25 - CBGA625T1.27-DC81 24

8 1089 42.5mm Full Grid 33 x 33 CBGA1089T1.27-DC339 | 12

Fic. 1 Fic. 2

I—XLIQT\SOm:D
§
!
!
!

CBGA121T1.27-DC5
(BALL ViEw)

1413121110 9 8 76 5 4 3 2 1
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RERRRRRRRRRRRY!
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2222222222822

ZITTIL1T111T11

SIITITILIILILIN
(BALL ViEW)

Ceramic Ball Grid Arrays are not sensitive to moisture and do not require baking prior to assembly.

Ball diameter is 30 mils (0.75mm). Standard ball material is Sn10/Pb90 for high temperature soldering

at 320°C to ceramic substrate. For low temperature soldering at 210°C to laminate substrate,

specify Sn62/Pb36/Ag2 solder balls by adding -L to part number. Custom sizes and ball counts available.

Lead free available with SnAgCu balls. Add“C” after pitch in part number



CBGA - Ceramic BaLL Grip ARRAY - 1.27mm PiTcH
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TopLine’

SBGA

MeTaL BaLL GRiD ARRAY

ead Fr
= 1.27mm PiTCcH
Metal
Heat
2 Spreader
'Vs Pb—?‘
Dummy ComMPONENT ORDERING INFORMATION
&%
=55
NBRrR Boby BaLL BaLL Die Size Jﬁ‘,’nbe,
IG ALLS IZE ATTERN ITCH ATRIX MINI-MAX 1 TY
F B S P P M XJ Q

1 256 27mm 4-Row 1.27mm 20x 20 6.8 - 9.8mm | SBGA256T1.27-DC200 40

2 304 31mm 4-Row 1.27mm 23 x 23 8.0 - 11mm |SBGA304T1.27-DC230 | 27

3 352 35mm 4-Row 1.27mm 26 x 26 11.3 - 14.3mm| SBGA352T1.27-DC70 24

4 432 40mm 4-Row 1.27mm 31 x 31 9.7 - 12.7mm | SBGA432T1.27-DC314 | 21

5 480 37.5mm 5-Row 1.27mm 29 x 29 10 - 14mm |SBGA480T1.27-1ISO 21

6 560 42.5mm 5-Row 1.27mm 33 x33 14.3 - 17.3mm| SBGA560T1.27-DC87 12

7 600 45mm 5-Row 1.27mm 35x 35 15-18mm |SBGA600T1.27-DC355 | 12

FiG. 1 FiG. 2 Fic. 3
— 4 pmmmmnaaou ;
BT Subs:)the —> I — 1.5mm E } { i-;...—.-——.—"—————i—i : { ;
15t 11 !
‘-27"""—4 ‘4* \ Die Cavity DOWT R | ! 1 ! ! S ! t :
Epoxy Cover K llll !Itl 1
W ltll llll 1
y ttt lllI 1
BALL ViEw n ‘1 t 151 !
Daisy CHAIN Vlt"'""""""""""‘tl 1
[ Rptebelabybadbabaladd 1
SBGA256T1.27-DC200 SBGA304T1.27-DC230 SBGA352T1.27-DC70
Fic. 4 Fic. 5 Fic. 7

SBGA480T1.27-ISO

¢

S-BGA - Copper Heat Spreader has superior thermal performance. Die is mounted cavity down.
Substrate is BT. For Polymide Tape dielectric, change part number to TBGA.

Dummy units are supplied with internal die.
- Lead Free Available: Add “C” after pitch in part number for SnAgCu balls.
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BGA

PLasTic BAaLL GRID ARRAY

TopLine'

\230.Freg
1.5mMm PitcH
) &
O&s Pbx‘
Dummy ComMPONENT ORDERING INFORMATION
Tray
Nsr Boby BaLL BaLL Part Number
Fic | BaLLs Size PATTERN MATRIX XJ1 STANDARD | xJ1  UNENCAPSULATED Qry
169 23mm Full Array 13x13 BGA169T1.5-DC10 - 60
2 225 27mm Full Array 15x 15 BGA225T1.5-DC15 - 40
3 400 35mm Full Array 20 x 20 - LBGA400T1.5-DC20 24

BGA Daisy CHAIN PATTERNS (BALL VIEW) - 1uLustaarions Not To Scate
Fic. 1
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VNNV AN

LBGA400T1.5-DC20

BGA - Standard BGA plastic packages should be baked at 125°C for 24 hours prior to assembly to prevent delamination
and the “popcorn” phenomena during the assembly process. Solder balls are eutetic 63/37 SnPb 30mil (0.75mm)
LBGA - Unencapsulated laminate Ball Grid Arrays offer the lowest cost when placement practice is the primary concern.
Includes daisy chain laminate substrate with 30mil (0.75mm) SnPb balls for soldering at 210°C.
Since there is no molded or encapsulated top.
- Lead Free Available: Add “C” after pitch in part number for SnAgCu balls.
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Glob

Liquid

D = Internal Die

L- ® Top
TepLine eBGA
cad Fre
Liouip ENCAPSULATED
%”S Pb‘?&b
0&6&
NBR Boby BaLL CENTER BaLL tT;\:ﬂ{nber
BaLLs Size PATTERN BaLL MATRIX XJ1 Qry
1.27mm PitcH
357 25mm Full NA 19x 19 eBGA357T1.27D73D 44
420 35mm 5-Row NA 26 x 26 eBGA420T1.27D85D 24
480 35mm 6-Row NA 26 x 26 eBGA480T1.27D90D 24
540 42.5mm 5-Row NA 32 x 32 eBGA540T1.27D80D 12
560 42.5mm 5-Row NA 33 x33 eBGA560T1.27D87D 12
676 35mm Full NA 26 x 26 eBGA676T1.27D269D 24
1089 42.5mm Full NA 33 x33 eBGA1089T1.27D339D 12
1225 45mm Full NA 35x 35 eBGA1225T1.27D359D 12
1.0mm PitcH
416 31mm 4-Row NA 30 x 30 eBGA416T1.0D304D 27
480 35mm 4-Row NA 34 x 34 eBGA480T1.0D344D 24
484 23mm Full NA 22 x 22 eBGA484T1.0D229AD 60
580 35mm 5-Row NA 34 x 34 eBGA580T1.0D345D 24
592 42.5mm 4-Row NA 41 x 41 eBGA592T1.0D414D 12
620 37.5mm 5-Row NA 36 x 36 eBGA620T1.0D365D 21
640 45mm 4-Row NA 44 x 44 eBGA640T1.0D444D 12
672 27mm Full NA 26 x 26 eBGA672T1.0D268D 40
720 42.5mm 5-Row NA 41 x 41 eBGA720T1.0D415D 12
780 45mm 5-Row NA 44 x 44 eBGA780T1.0D445D 12
900 31mm Full NA 30 x 30 eBGA900T1.0D309D 27
1156 35mm Full NA 34 x 34 eBGA1156T1.0D349D 24
1444 40mm Full NA 38 x 38 eBGA1444T1.0D389D 21
1600 42.5mm Full NA 40 x 40 eBGA1600T1.0D409D 12
1936 45mm Full NA 44 x 44 eBGA1936T1.0D449D 12
Internal Die Option PART NuMBER CONFIGURATION
Encapsulation
R / eBGA 1225 127 D 359 D
_r 1 6mm 39mm eBGA = mm Daisy Chain  Blank = No Die
Ball Matl

Substrate/:>|

|E Pitch
1.0mm
1.27mm

(OO ONONONONONO NN

Encapsulated
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D = Sn62 Eutectic
F = Sn96 Lead Free
C = SnAgCu Lead Free



LGA s Fro,

|ol>|.ln¢® LAanD GRID ARRAY
SpPECIFICATION FORM Ty

Name TiTLE
Company PHoNE
EMAIL Fax
1. Quantity Required 8. Solder Mask Opening
2. Body Size X mm 9. Substrate Thickness

0 1.5mm O o0.6mm
3. Number I/O Pads d0.8mm 1 0.4mm

[ other

4. Pitch [J1.27mm [J1.0mm [J0.8mm [J0.5mm
10. Application

5. Pad Material [ Insertion into Socket
d Sn63/Pb37 [ Ball Attach by Customer
[ Sn100 Tin [ Solder to mother board
[ Ni-Au (gold)
[ Cu100 with OSP 11. Circuit

L] Daisy Chain

6. Pad Diameter [ All Pads Shorted
[ Standard O All Pads Isolated
O other mm [ Any Available

7. Solder Mask 12. Substrate Material
ONone [ Taiyo PSR4000 AUS5 O FR4 QBT

O Ceramic O Other
Part Number Configuration

LGA 625 T 1.27 -DC61 G 8

Substrate |[1/O IP_ackaging Pitch Circuit Pad Material Substrate

Plastic T = Trays mm DC = Daisy Chain Pads Blank = Sn63/Pb37 15 = 1.5mm thick (Standard)
BUS = All Pads Shorted T =Sn100 Tin 8 = 0.8mm thick
ISO = All Pads Isolated G = Ni-Au Gold 6 = 0.6mm thick

C =Cu100 OSP 4 = 0.4mm thick
LGA - Land Grid Arrays for socket insertion, Ball Attach and soldering to mother board.
Available in a variety of configurations and pad heights. Contact TopLine for details.
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T MaTRIiXx TRAYS
Topline For BGA

BALL GRID ARRAY
wwW L &l BTR R L

Document Center

TRAY ORDERING INFORMATION

JEDEC Size
136Mm x 316mMm

oS
COMPONENT COMPONENTS MaTRIx Tray
Size PER TRAY Row CoLumn XZ1 Part Number
5 x 5mm 576 16 x 36 BGATRAY5mm-16x36
5 x 5mm 624 16 x 39 BGATRAY5mm-16x39
5x 5mm 640 16 x 40 BGATRAY5mm-16x40
6 x 6mm 360 12 x 30 BGATRAY6mm-12x30
6 x 6mm 608 16 x 38 BGATRAY6mm-16x38
7 X 7mm 416 13 x 32 BGATRAY7mm-13x32
7 x 7mm 476 14 x 34 BGATRAY7mm-14x34
8 x 8mm 348 12x 29 BGATRAY8mm12x29
8 x 8mm 360 12 x 30 BGATRAY8mm-12x30
9 x9mm 250 10x 25 BGATRAY9mm-10x25
10 x 10mm 184 8x23 BGATRAY10mm-8x23
10 x 10mm 240 10x 24 BGATRAY10mm-10x24
10 x 10mm 250 10x 25 BGATRAY10mm-10x25
11 x 11mm 176 8 x22 BGATRAY11mm-8x22
12 x 12mm 189 9x21 BGATRAY12mm-9x21
12 x 12mm 198 9x22 BGATRAY12mm-9x22
13 x 13mm 160 8x20 BGATRAY13mm-8x20
14 x 14mm 152 8x19 BGATRAY14mm-8x19
14 x 14mm 119 7x17 BGATRAY14mm-7x12
15 x 15mm 126 7x18 BGATRAY15mm-7x18
16 x 16mm 119 7x17 BGATRAY16mm-7x17
17 x 17mm 90 6x15 BGATRAY17mm-6x15
19 x 19mm 84 6x14 BGATRAY19mm-6x14
21 x 21mm 60 5x12 BGATRAY21mm-5x12
23 x 23mm 60 5x12 BGATRAY23mm-5x12
25 x 25mm 44 4x11 BGATRAY25mm-4x11
27 x 27mm 40 4x10 BGATRAY27mm-4x10
31 x31Tmm 27 3x9 BGATRAY31mm-3x9
35 x 35mm 24 3x8 BGATRAY35mm-3x8
37.5 x 37.5mm 21 3x7 BGATRAY37.5mm-3x7
40 x 40mm 21 3x7 BGATRAY40mm-3x7
42.5 x 42.5mm 12 2x6 BGATRAY42.5mm-2x6
45 x 45mm 12 2x6 BGATRAY45mm-2x6
47.5 x 47.5mm 12 2Xx6 BGATRAY47.5mm-2x6
6 X 7mm 160 10x 16 BGATRAY6x7-10x26
6 x 8mm 260 10 x 26 BGATRAY6x8-10x26
7 x 9mm 325 13x25 BGATRAY7x9mm-13x25
14 x 22mm 84/96 7x12 6x14 8x12 BGATRAY14x22-6x14
21 x 25mm 55 5x 11 BGATRAY21x25-5x11

Specify minimum temperature rating: 50°C, 75°C, 125°C, 130°C, 140°C, 150°C or 180°C
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KiT

PART NUMBERING

SYSTEM

WeBCope XK1

025

SPECIFICATIONS

926

SERIES
900 = QFP Lead Template * 945 = PCMCIA
901 = Multiple Flip Chip * 946 = Universal BGA 1.27/1.5mm
902 = FCB88 Laminate 947 = BGA256/272/292/352/388
903 = FC317 Laminate 948 = Monster2*
904 = FC220 Laminate 949 = 0201/0402 Chip
905 = CBGA Ceramic Substrates 950 = SMTA Saber
906 = FC96 Ceramic 951 = CBGA
907 = FC96 Lamanate 952 = TBGA*
908 = FC48 Ceramic 953 = Visual BGA & Flip Chip
909 = FC48 Laminate 954 = Custom*
910 = Beginner Throughhole 955 = Custom*
911 = CCGA1089 Ceramic * 956 = Custom*
912 = Recertification Mix Tech 957 = CBGA196/625 *
913 = Multilayer Throughhole 958 = LBGA1089/1225
914 = Mixed Technology 2 959 = Custom*
915 = Multipurpose Throughhole 960 = Machine Diagnostic *
916 = Multipurpose Throughhole 961 = Fiducial Comparator
917 = BGA121, 352, 400 (obsolete) 962 = 28mm QFP Assortment
918 = Unassigned * 963 = Universal BGA .5~.8mm
919 = Phillips Machine 964 = 0402/0603 Chip
920 = Challenger 1 (see 928) * 965 = Rework 1 Practice
921 = upBGATV46 966 = BGA169/225 6L
922 = TV74 (obsolete) 967 = BGA169/225
923 = TV188 (obsolete) * 968 = 0805/1206 Chip
924 = Beginners SMD 969 = Mixed Technology 1
925 = SMD Introductory 970 = Display Boards
926 = Practical Mixed Technology 9705 = Universal Bread Board *
927 = Unassigned 971 = Label for 970 *
928 = Challenger 2 972 = Parts for Display
929 = Jumbo Chip Set * 973 = CCGA1089/CCGA1274*
930 = Advanced w/o QFP256 974 = eBGA1600/eBGA1936
931 = Advanced w/QFP256 976 = BGA256 1.0mm/SBGA560
932 = uBGATV62 977 = Metcal *
933 = Custom* 978 = Rework 3 Practice
934 = pBGATV208 979 = Unassigned *
935 = Stencil Eval. W/ TQFP168 980 = PC Board Album *
936 = Stencil Evaluation 981 = Universal BGA 1.0/0.8mm
937 = Econo|-BGA 982 = QFP208 Lead Free
938 = Econo Il - Mixed 983 = 0805/1206 Lead Free
939 = Econo lll - Mixed 984 = 0402/0603 Lead Free
940 = Monster (see 948) * 985 = BGA Lead Free *
941 = Mydata ™ 986 = Lead Free Multicomponent
942 = Intertronic 2001 999 = Special/Custom *
943 = TQFP168 (obsolete) 9603 = TSOP32*
944 = Rework 2 Practice 9613 = BQFP132*
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000
001
002
003
004
005
006
007
008
009
010
025
050
100

9616
9618
9621
9625

Single Pack Kit (Hand Solder)
Standard PC Board

Lead Free Tin Plated Board
Populated PC Board

X, Y, Theta Parts Placement ASCII File
Gerber File For Solder Paste Stencil
Immersion Silver Board (Lead Free)
Polyimide Board

OSP Copper Board Entek (Lead Free)
Ni Au PC Board

Kit Of 10

Kit Of 25

Kit Of 50

Kit Of 100

QFP160 *
Rotational Test
QFP208
QFP256

* = Not Shown in Catalog



TepLine'

FR-4 (STANDARD)

Epoxy-glass FR-4 is standard for most Kits.
Most Boards are double sided. Tg = 140°C.

FR4 (HigH TeEwmP)
High Temp (Tg = 170°C ~ 180°C) is used for
Lead Free boards.

PoLyimibe (OPTIONAL)

For high temperatures during assembly or burn-
in. Polymide Tg is 270°C.

BT (OPTIONAL)
Bismaleimide Triazine available special order.

CoPPER THICKNESS
Usually 1.0 oz. of copper.

Hot AR SoLbER LEVELING (SN63)

Hot air solder leveling (HASL) during board
fabrication gives boards a controlled plating
flatness which assures coplanarity for fine pitch
components.

Liquip PHoTO IMAGEABLE SoLDER Mask

Liquid photoimageable (LPI) soldermask with
Sanwa Chemical SPSR-950. Taiyo PSR4000
AUSS is available special order.

X,Y THeTA: (ACCESSORY)

Component placement data for pick and place
machines. Free download.

GERBER DATA: (ACCESSORY)
For solder paste stencil. Free download.

Leap-FRree (OPTIONAL)
Available in 4 finishes:
Sn100 - White Tin
AU (ENIG) Ni - Immersion Gold
Ag - Immersion Silver
OSP - ENTEK 106 Copper

GeNErAL KiT
INFORMATION
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GrosaL FibuciaLs

A minimum of two global fiducials are located
diagonally opposed as far apart as possible.

LocaL FibuciaLs
Used to locate the position of an individual.

GENERAL

Kits are supplied with enough components for
one side of the board only.

OSP (OPTIONAL)

Organic Solder Preservative over bare cop-
per such as ENTEK106 is available special
order.

ead Fre

\>
‘Z’
O/Ys Po ‘Q&

RoHS Banned Substances

Maximum Limit

Substance (ppm)

Cadmium (Cd) 100

Lead (Pb) 1000

Mercury (Hg) 1000
Hexavalent Chromium (Cr 6+) 1000

Polybrominated Biphenyls (PBB) 1000
Polybrominated Diphenyl Ethers (PBDE) 1000

About RoHS:

The European Union has adopted Directive
2002/95/EC — the Restriction of Hazardous
Substances (RoHS) in electrical and elec-
tronic equipment. This legislation bans the
use of lead, mercury, cadmium, hexavalent
chromium, polybrominated biphenyls (PBB)
or polybrominated diphenyl ethers (PBDE)
in electrical and electronic devices after
July 1, 2006 with certain exemptions.



TepLine'

LeEap FREE BOARDS
RoHS ComPATIBLE

TopLine offers Lead Free boards with 4 popular finishes compatible with RoHS.

ComPARISON OF LEAD FREE FINISHES

Description Advantages Concerns
Sn White Tin * Low Cost * Potential Whisker
(also known as Immersion Tin) * Widely Accepted * Microscopic Voids
* Re-workable
* Good Flatness
* Good Shelf Life
Ag Immersion Silver * Low Cost * Shelf Life
* Widely Accepted * Tarnishing
* Re-workable
* Excellent Flatness
* Excellent Wetting
OoSsp Organic Solderability * Low Cost * Shelf Life
Cu Preservative » Widely Accepted * Degrades with Temperature
Entek 106 * Re-workable » Handling Sensitivity
* Excellent Flatness * Flex Sensitive
Ni-Au Electroless Nickel * Widely Accepted * Added Cost
Immersion Gold * Excellent Flatness * Difficulty with rework
(Also known as ENIG) * Very Long Shelf Life * More brittle solder joints

CompPARISON OF STANDARD FINISHES (wiTH Pb)

Description Advantages Concerns
Sn/Pb Hot Air Solder Level * Low Cost * Flatness (Coplanarity)
(also known as HASL) » Widely Accepted * Paste Misprints
* Re-workable * Not RoHS Compatible
* Good Shelf Life
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EPLim@ VisuaL PLACEMENT
= SEE THRU AcRryLic BoARrD

Order
953201

Visual Placement

0.8mm EVEN MATRIX

P/N 953201

0.8mm ODD MATRIX
U6 e U7 e U8 e

Order
953101

www.topline.tv

uBGA & CSP
Visual Placement
0.5mm Pitch
U4

U2 e

®8x8
U6

®%0x10 ®12x12
U7 e

®14x 14

©2000 TopLine.
P/N 953101

®16x 16

o

®18x18 ® 50 %20

0.75mm Pitch
Ul2e

Ulle

®6x8
0.8mm Pitch
U17 e

www.topline.tv

uig e Ulo e

9x9  ®10x10 ®11x11
U22 e U23 °

©2000 TopLine.

13x 13 14x14  ® 4o 47 °

19x19

Actual Size: 4” x 5.5” (100 x 140mm) .062” Thick
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Visual Placement Inspection Boards
allow you to actually see if all the balls
are aligned on the pads.

How T0 USE:

1. Peel off protective cover from
sticky tape on acrylic board.

2. Place BGA or Flip Chip

3. Turn board over and visually
inspect for placement accuracy.

4. Remove BGA and start again.

See Page 69
for Ordering
Information

Boarbp TYPES

Choice of either sticky (preferred
choice) or non-stick acrylic boards
available.



-|'2|’|-i“°® VisuaL PLACEMENT
E— INsPECTION KiIT
SEE THRU AcRyLic BoARD

KiT ORDERING INFORMATION

ﬁl\%\num ASSEMBLY OR m
STickY Kits PaRTs
mIL MM AcRyLIC WITH PLACEMENT GERBER
PitcH PitcH Boarp COMPONENTS Data Data
0.5mm
UBGA & CSP 0.75mm | 953101 953100 953104 953105
0.8mm
B G A 0.8mm
1.0mm 953201 953200 953204 953205
BGA 1.27mm
1.5mm 953001 953000 953004 953005
. . 8mil 204pm
F||p Ch|p 10mil | 254um 953401 953400 953404 953405
18mil 457pm
4mil 102um
5mil 127um
6mil 152um
7mil 178um
. . 8mil 203.2um 953501 - 953504 953505
Grid Lines omil | 229um
10mil 254um
12mil 304.8uym
14mil 355.6pym
15mil 381ym
18mil 457pm
20mil 508pym
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T2|’|-i“°® FLip CHip KiTs

\’ead Free

ailao®

(" FLIP CHIP KIT )

o o o o o

S
%

Actual Size: 3.25” x 5.5” (83 x 140mm)

70

Laminate FR4 board for placement
and daisy chain continuity testing
after assembly.

Each board has coupon sites for
mounting 10 flip chips.

Laminate board features
multifunctional high temperature

FR4 board (Tg = 170°C)

Plating Options:
Ni-Au Standard
Cu-OSP Available

Board Thickness:
.031”-0.78mm FC317
.062” - 1.57mm FC48~FC220

NotE

Gerber Data is only available for
laminate boards.



T2|’|-i“°® FLip CHirp KiTs

\e2dFreg
4”8“3“\0
Kit ORDERING INFORMATION
MaNUAL ASSEMBLY  AND m
ORDER ORDER ORDER ORDER ORDER ORDER ORDER
NumBER NumBER NumBER Numeer | NumBER NumBER NuMBER
901000 902000 903000 | 904000 | 907000 | 908000 909000
CONTENTS 1K 1Kt 1KiT 1Kir 1Kir 1Kt 1Kir
Laminate FR4 Board 1 1 1 1 1 0 1
Ceramic Board 0 0 0 0 0 1 0
FC48 457um 0 0 0 0 0 25 25
FC88 204um 0 36 0 0 0 0 0
FC96 457pm 0 0 0 0 9 0 0
FC176 204um 9 0 0 0 0 0 0
FC220 204um 0 0 0 10 0 0 0
FC317 254pum 0 0 36 0 0 0 0

Note: 907001 is back side of 909001 board.
908001 is ceramic substrate for FC48.

Lead Free (Pb-Free) Option

Description FC48 FC88 FC96 FC176 | FC220 FC317

Lead Free Kit
Gold Board + SnAgCu Flip Chip | 909900 | 902900 | 907900 | 901900 | 904900 | 903900

Spare Gold Board 909001 | 902001 | 907001 | 901001 | 904001 | 903001
Standard Kit
Gold Board + SnPb Flip Chip 909000 | 902000 | 907000 | 901000 | 904000 | 903000

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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= BGA46
Topline 0.75mMm TEST KIT

®) O Test board for 0.75mm pitch BGA46 chip scale
components. Each board has 10 coupons
which allow continuity testing of individual
components as well as series test of all 10
components.

Parts are supplied in trays.

BaAT  TEsTEOATD Pad Diameter

®&w¥ D \_U—/ BurTEite .012” (.3mm)
== —L\\\%_“ Local Fiducial .040” (1.0mm)
T fﬂ”\@
13371T1A# 0 S VQE
£
g gBGSI-'\'7 BTESIB?AHD
At A
K \wad
X A
13371T1IA# 0 S \199
<
O
o BGAT  TESTBOARD e BT .
Lo L A
7}%‘§'—‘ » FEATURES .
/‘ﬁﬂm fﬂh—\@ EIPelcér(())lIg:rs'\lX;csiel Gold Plated
18871TIA# 0 S VE)EI

FR4 Board .03” (0.76mm)
Single Sided, 1/2 oz. copper
BGA” Tooling Holes .125”

@'\__UJ o gj_/:: Fiducial Marks
ffﬂ 7N
o g

O O

gw} i

<.
]
@

Actual Size 2.75” x 6.5” (70 x 165mm)
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BGA46
0.75mMm TEST KIT

A6

\’ead Fr Se
ailao®
Kit ORDERING INFORMATION
MANUAL ASSEMBLY
ORDER ORDER ORDER
NumBER NumBER NuMBER NumBER
921000 921010 921025 921050
COMPONENT | PircH 1KiT 10 Kits 25 Kits 50 Kits
Board | 1 10 25 50
BGA46 0.75mm 10 100 250 500
TEST BOARD
9 8 7 6 5 4 3
10 \ L—c .I ::[’_; » H6 »
\ 1 )
1@ ‘_‘.
12 @\ T+
13 /_.d ° T-

16 17 18 19

SingLE PCB Test Coupon

AFTER MoOUNTING TO TEST BOARD

Lead Free (Pb-Free) Option

Spare 1 10 25 50 100
Description Board Kit Kits Kits Kits Kits
Lead Free
Gold Board + SnAgCu BGA 921001 | 921900 | 921910 | 921925 | 921950 | 921999
Standard
Gold Board + SnPb BGA 921001 | 921000 | 921010 | 921025 | 921050 | 921100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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o’ UnNiversaL CSP Kit
TgPLI_m 0.5~0.8mm PiTCH

2%t ree
ailao®
TopLine’s Universal CSP Kits provide
t H . pads capable of mounting 0.5mm,
O o Llnc CSP Unlversal Placement O 0.75mm and 0.8mm pitch without
— daisy chain. Includes fiducial marks
° ° ° ® ® ® for vision equipment.
<<
P Uses soldermask defined pads.
o
)
o
[s2]
(]
[e2]
pd
o
_ Pab (_EEOMETRY
Pap BaLL
Dia. Dia. PiTcH
o 0.26mm  0.3mm  0.5mm
c
'g_ 0.26mm 0.3mm  0.75mm
P 0.38mm  0.46mm  0.8mm
8
o
Al
© i
° ° = e
IS .
5 :
Q .
> .
IS :
£ o
a
[0
£
a ° ° ° °
'9- eee XX
% FEATURES
LPI Solder Mask
o ceet eee FR4 Board .062”
° ° .
O O Double Sided
P=0.8mm 12x12 P=0.8mm 14x14 Tooling Holes

Actual Size 4” x5.5” (100 x 140mm)
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UnNiversaL CSP Kit
0.5~0.8mm PiTCcH

\’ead Fr Se
ailao®
Kit ORDERING INFORMATION
MaNuAL ASSEMBLY m
ORDER ORDER ORDER
NumBER NumBER NumBER
963000 963010 963025
COMPONENT PitcH 1 Kir 10 Kits 25 Kits
Board 1 10 25
CSP 0.5mm 4 40 100
CSP 0.75mm 4 40 100
CSP 0.8mm 4 40 100

Lead Free (Pb-Free) Option

Spare 1 10 25 50 100

Description Board Kit Kits Kits Kits Kits
Lead Free
Sn —Tin 963002 | 963200 | 963210 | 963225 | 963250 | 963299
Ag — Silver 963006 | 963600 | 963610 | 963625 | 963650 | 963699
Cu-OSP 963008 | 963800 | 963810 | 963825 | 963850 | 963899
Au - Gold 963009 | 963900 | 963910 | 963925 | 963950 | 963999
Standard
SnPb — HASL 963001 | 963000 | 963010 | 963025 | 963050 | 963100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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= a® UniversaL BGA Kit
TgPLI_m 0.8/1.0mm PiTCcH

\’ead F"ee

ailao®

[ =
|0|>|.Inc BGA Universal Placement o

1.0mm pitch

Rev A

P/N 981001

@ 19mil o @ 20mil ° @ 21mil °

© 1999 TopLine

e 0.8mm pitch

www. TopLineDummy.com

® @ 16mil ® @ 17mil i @ 18mil o

Actual Size 4” x 5.5” (100 x 140mm)
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TopLine’s Universal BGA kits are
convenient to use. Includes non-
daisy chain BGA components
for 1.0mm and 0.8mm pitch for
placement and solder practice.

Soldermask defined pads with
varying aperatures from 16mil to
24mil diameter.

FEATURES

LPI Solder Mask
FR4 Board .062”
Double Sided
Tooling Holes
Fiducial Marks



= UniversaL BGA KiT
-&PLI—M 0.8/1.0mm PiTCcH

\ead Freg
4”8“3“\0
Kit ORDERING INFORMATION
ManuAL AssemBLY m
ORDER ORDER ORDER
NumBER NumBER NumBER
981000 981010 981025
COMPONENT PitcH 1K 10 Kits 25 Kits
Board 981001 0.8/1.0mm 1 10 25
BGA 1.0mm 4 40 100
BGA 0.8mm 4 40 100

Lead Free (Pb-Free) Option

Spare 1 10 25 50 100

Description Board Kit Kits Kits Kits Kits
Lead Free
Sn —Tin 981002 | 981200 | 981210 | 981225 | 981250 | 981299
Ag — Silver 981006 | 981600 | 981610 | 981625 | 981650 | 981699
Cu - OSP 981008 | 981800 | 981810 | 981825 | 981850 | 981899
Au - Gold 981009 | 981900 | 981910 | 981925 | 981950 | 981999
Standard
SnPb — HASL 981001 | 981000 | 981010 | 981025 | 981050 | 981100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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EPLim@ FiNe PitcH BGA

wiTH Daisy CHAIN TEsT

NCLEON

0.8vm - 1.0mm PiTCcH

ailao®

Q '|'2P|.in¢” BGA672 & BGA100 5

< o ) [

5 T+ T T+ T T+ T-

2 mAt 7 A1 7 Al 7
1354303333818 St odaded 1§ 5e3e33818323 3 Setededes i 5e3e21388333 3 Sedeteted

— i REEsi e “ﬂi?{i: 134333231 rghites S

o = EEctit ittt

— 113111,.;*

[o0]

()]

()]

P

o

(0]

£

—

g

=

o

o

S

©

us °
BGAG672 P=1.0mm

www.TopLine Dummy.com

u7z us uo °
BGA100 P=0.8mm O

Oe

Actual Size 4” x 5.5 (100 x 140mm)
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TopLine makes practicing with Fine
Pitch Ball Grid Array technology
accessible and affordable. Each
board supports BGAs with 0.8mm
and 1.0mm grid patterns and daisy
chain test points to verify proper
placement.
T+ T-

1234567809 1011213141516 171819 2021 22 2324 25 26

BGA672
AFTER ASSEMBLY

T+

1 234 56 789)10

XeI OTMmmMoO >

BGA100
AFTER ASSEMBLY

FEATURES

LPI Solder Mask
FR4 Board .062”
Single Sided
Tooling Holes .125”
Fiducial Marks



FiNE PitchH BGA

wiTH Daisy CHAIN TEST

TepLine’

\Pad Fr Se
0.8vm - 1.0mm PiTCH
Wailao®
Kit ORDERING INFORMATION
ManuAL AssemBLY m
ORDER ORDER ORDER ORDER ORDER

NumBER NumBER NumBER NumBER NumBER

998102 998110 998125 998150 998100

COMPONENT PitcH 1 Kir 10 Kits 25 Kits 50 Kits 100 Kits
Board 1 10 25 50 100
BGA100 0.8mm 2 20 50 100 200
BGA672 1.0mm 2 20 50 100 200

Kits are supplied with only 2 BGAs for each daisy chain portion of PC Board.

SoLbermAsk DEerFINED Pabs
Pitch Pad Dia. Ball Dia.

0.8mm 0.38mm 0.46mm
1.0mm 0.508mm 0.63mm

Lead Free (Pb-Free) Option

Spare 1 10 25 50 100

Description Board Kit Kits Kits Kits Kits
Lead Free
Sn —Tin 998107 | 998200 | 998210 | 998225 | 998250 | 998299
Ag — Silver 998106 | 998600 | 998610 | 998625 | 998650 | 998699
Cu-OSP 998108 | 998800 | 998810 | 998825 | 998850 | 998899
Au - Gold 998109 | 998900 | 998910 | 998925 | 998950 | 998999
Standard
SnPb - HASL 998101 | 998102 | 998110 | 998125 | 998150 | 998100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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'|'g|>Line®

BGA256
Daisy CHAIN KiT

1.0mm PiTCcH

NCLEON

ailao®

Test board for 1.0mm pitch BGA256

Full Array with daisy chain.

Bottom side of board is for SBGA560 (not

shown).

T+

I
U

123456 7 89 1011121314

BGA256T1.0-DC169A
AFTER MOUNTING

FEATURES
LPI Solder Mask

Single Sided

< mMoOoOOWwWoO IO a0>5Zoaoxc -

Tooling Holes .125”

Fiducial Marks

®®©

BGA256 1.0mm Pitch

ine h

ToplL

®
O]

vV A3d INOL11Od

100946 N/d

Ayauldor mmm

® ©®
®

OJO,

Actual Size: 4” x 5.5” (100 x 140mm)
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BGA256
Daisy CHAIN KiT

TepLine’

NCLEON
1.0mm PitcH
Wailao®
Kit ORDERING INFORMATION
ManuAL AssemBLY m
ORDER ORDER ORDER ORDER ORDER
NumBER NumBER NumBER NumBER NumBER
BaLL 976000 976010 976025 976050 976100
COMPONENT PitcH 1Kir 10 Kits 25 Kits 50 Kits 100 Kits
Board 1 10 25 50 100
BGA256 1.0mm 6 60 150 300 600

Kits are supplied with BGAs for one side of PC Board.

SoLpermAsk DErFINED Pabs
Component Pitch Pad Dia. Ball Dia.
BGA256 1.0mm 0.63mm 0.6mm

Lead Free (Pb-Free) Option

Spare 1 10 25 50 100

Description Board Kit Kits Kits Kits Kits
Lead Free
Sn —Tin 976002 | 976200 | 976210 | 976225 | 976250 | 976299
Ag — Silver 976006 | 976600 | 976610 | 976625 | 976650 | 976699
Cu-OSP 976008 | 976800 | 976810 | 976825 | 976850 | 976899
Au - Gold 976009 | 976900 | 976910 | 976925 | 976950 | 976999
Standard
SnPb - HASL 976001 | 976002 | 976010 | 976025 | 976050 | 976100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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1.0mm PiTCcH

BGA1600/1936
Daisy CHAIN KiT

'|'g|>Line®
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BGA1600/1936

Tgl,l'l—m Daisy CHaIN KiT

d F,
SO
1.0mm PiTcH
4Vai|a‘0\°
Kit ORDERING INFORMATION
J@MANUAL ASSEMBLY OR m
ORDER ORDER ORDER ORDER ORDER ORDER
NumBER NumBER NumBER NumBER NumBER NumBER
974000 974600 974900 974200 974260 974290
1 Kir 1 Kir 1 Kir 1 Kir 1 Kir 1 Kir
CONTENTS SN PB BaLLs Leap FrRee SNAGCu BaLLs
BGA1600 2 2 0 2 2 0
BGA1936 2 0 2 2 0 2
Board Sn-Tin 1 1 1 1 1 1
Select the kit that matches your requirements
SoLbermAsk DerINED PaDs
Component Pitch Pad Dia. Ball Dia.
BGA1600/1936 1.0mm 0.635mm 0.6mm
1o

BGA1600T1.0-DC409
After Mounting

BGA1936T1.0-DC449
After Mounting

OPTIONAL ACCESSORIES

PARTS PLACEMENT DATA
X,Y,Theta ASCII FiLe
Orper NumBer 974004

SoLpEr PASTE ARTWORK
GERBER FILE
Orper NumBer 974005

Boarp OrpER NUuMBER

Sn -Tin 974002
Ag - Silver 974006
Cu - OSP 974008

Au - Gold974009
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UniversaL BGA
Daisy CHAIN KiT
1.0/1.27vmm PiTCcH

Top Sibe \e2d Freg
©® o Universal BGA © BoaARD
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- . UniversaL BGA
TgPdl':—m Daisy CHAIN KiT
@ 1.0/1.27mm PiTcH

Wailao®
Kit ORDERING INFORMATION
ManuAL AssemBLY m
ORDER ORDER ORDER ORDER ORDER

NumBER NumBER NumBER NumBER NumBER

947000 947010 947025 947050 947100

COMPONENT PitcH 1 Kir 10 Kits 25 Kits 50 Kits 100 Kits
Board 1 10 25 50 100
BGA196 1.0mm 2 20 50 100 200
BGA256 1.27mm 2 20 50 100 200
BGA352 1.27mm 2 20 50 100 200

Kits are supplied with BGAs for top side of PC Board.

SoLberRMASK DErFINED PADs

Component Pitch Pad Dia. Ball Dia.
BGA196 1.0mm 0.508mm 0.63mm
others 1.27~1.5mm 0.61mm 0.75mm
Lead Free (Pb-Free) Option
Spare 1 10 25 50 100
Description Board Kit Kits Kits Kits Kits
Lead Free
Sn —Tin 947002 | 947200 | 947210 | 947225 | 947250 | 947299
Ag — Silver 947006 | 947600 | 947610 | 947625 | 947650 | 947699
Cu - OSP 947008 | 947800 | 947810 | 947825 | 947850 | 947899
Au - Gold 947009 | 947900 | 947910 | 947925 | 947950 | 947999
Standard
SnPb — HASL 947001 | 947000 | 947010 | 947025 | 947050 | 947100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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. Leap FrRee KiT
TgPI"—m MULTICOMPONENTS

Practice Lead free assembly using
+ O fine-pitch components.
Lead Free ,
\Soldering Technolegy Centre |
<
>
(]
~
)
§ 1.0mm
2 °
E . _____ ! F____ LI I I T I O A |
Heie Attt 0402
o Ht HH;
g Ht i PEREEEBEEEE
= 1,1 11
=y 1.1 1,1 0603
< ihi! Lt
2 PR FRRRAITTE
S I [y iy i papipapds: = 0805
© ®  BGA256/272/292 PCB
0ARD FEATURES
DC200/202/204 L
1.27mm 1206 LPI Solder Mask
g FR4 Board .062"
2 —H , Double Sided
g B e ee *I ® Tooling Holes .125”
5 It ..."i hoSopad § 4 t Fiducial Marks
2 IIII..."EZtIIi‘iI
= LIl A3
= el 111101
5 et
= 1 99 SpPig Sas
5 IS 3 S SOPEES B § B!
2 194 podosodbed 3|
2 Lhoeooasle AssemBLY METHODS
o Machine Run
° B'1G5Ar§ri5 QFP208 .5mm ° Hand Solder
Q O Rework

A
Actual Size 4” x 5.5 (100 x 140mm)
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- Leap FrRee KiT
TgPI"—M MULTICOMPONENTS

\,ead Free

ailao®

Kit ORDERING INFORMATION

MaNuAL AsSSEMBLY m
ORDER ORDER ORDER ORDER ORDER
NumBER NumBER NumBER NumBER NumBER
986000 986010 986024 986050 986100
ComPONENT PitcH 1 Kir 10 Kits 24 Kits 50 Kits 100 Kits
1 10 24 50 100
Board
BGA196 1.0mm 1 10 24 50 100
BGA225 1.5mm 1 10 24 50 100
BGA256 1.27mm 1 10 24 50 100
QFP208 0.5mm 1 10 24 50 100
0402 10 100 250 500 1000
0603 10 100 250 500 1000
0805 10 100 250 500 1000
1206 10 100 250 500 1000

Lead Free (Pb-Free) Option

Spare 1 10 24 50 100
Description Board Kit Kits Kits Kits Kits
Lead Free
Sn—Tin 986002 | 986200 | 986210 | 986224 | 986250 | 986299
Ag — Silver 986006 | 986600 | 986610 | 986624 | 986650 | 986699
Cu—-OSP 986008 | 986800 | 986810 | 986824 | 986850 | 986899
Au — Gold 986009 | 986900 | 986910 | 986924 | 986950 | 986999

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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e LARGE
TgPLI_m MacHINE RuN KiT

ead Fro
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Philips PowerLine ™ PHILIPS
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Actual Size: 9" x 8” (230mm x 200mm) FEATURES
Single Sided
Black LPI Soldermask
Very High Density
0201 Chips
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TepLine'

LARGE
MacHINE RuN KiT

Kit ORDERING INFORMATION

\ﬁad Fres
MAcHINE Run
ORDER ORDER ORDER ORDER
e, NumBER NumBER NuMBER NumBER
Vaijlap Per 919010 919025 919050 919100
COMPONENT BoarD PitcH 10 Kir 25 Kits 50 Kits 100 Kits
Board 10 25 50 100
LQFP168 6 0.3mm 0 0 0 0
QFP256 1 0.4mm 10 24 48 96
TQFP48 2 0.5mm 25 50 100 200
TQFP44 1 0.8mm 10 25 50 100
LQFP80 4 0.4mm 40 100 200 400
TSOP32 12 0.5mm 120 300 600 1,200
FLIP CHIP 48 4 457pum 0 0 0 0
UBGA46 4 0.75mm 40 99 198 396
BGA169 4 1.5mm 40 100 180 360
PLCC44 1 1.27mm 10 25 50 100
PLCC84 1 1.27mm 10 25 50 100
SOL28 2 1.27mm 20 50 100 200
SSOP20 4 0.65mm 40 100 200 400
SOT323 68 3,000 3,000 3,000 6,000
SOT23 40 3,000 3,000 3,000 6,000
SOT89 8 100 200 400 800
0201 600 5,000 15,000 30,000 60,000
0402 700 10,000 20,000 40,000 80,000
0603 500 5,000 15,000 25,000 50,000
0805 300 5,000 10,000 15,000 30,000
1206 200 5,000 10,000 15,000 20,000

Lead Free (Pb-Free) Option

Spare 10 25 50 100

Description Board Kits Kits Kits Kits
Lead Free
Sn —Tin 919002 | 919210 | 919225 | 919250 | 919299
Ag — Silver 919006 | 919610 | 919625 | 919650 | 919699
Cu - OSP 919008 | 919810 | 919825 | 919850 | 919899
Au - Gold 919009 | 919910 | 919925 | 919950 | 919999
Standard
SnPb — HASL 919001 | 919010 | 919025 | 919050 | 919100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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TepLine'

CHALLENGER 2 KiT
INTERMEDIATE SMD

\e2arreg
Wailao®
®) Challenger 2 '&Pline ®)
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PLCC 68

QFP100 .65mm

QFP208 .5mm O

Actual Size: 4” x 5.5” (100 x 140mm)

100

The new Challenger 2 Kit gives
you a wide selection of 33 different
SMD packages. Includes BGA with
daisy chain continuity test, fine-pitch
components and many discrete
components. Double-sided board
incorporates “two-front-side” design
so only one solder paste stencil is
needed.

Put your machine to the test with the
new Challenger 2 Kit.

BGA169 AFTER MOUNTING

FEATURES

LPI Solder Mask
FR4 Board .062”
Double Sided
Tooling Holes .125”
Fiducial Marks



TepLine'

CHALLENGER 2 KiT
INTERMEDIATE SMD

KiT ORDERING INFORMATION

\,ead Fr So
MANUAL ASSEMBLY MAcHINE RuN
ORDER ORDER ORDER ORDER ORDER
4 2 NumBER NuMBER NumBER NumBER NumBER
Vaij Ia‘O\ 928000 928010 928025 928050 928100
COMPONENT PitcH 1Kir 10 Kits 25 Kits 50 Kits 100 Kits
Board 1 10 25 50 100
TSOP32 0.5mm 1 10 25 50 100
QFP208 0.5mm 1 10 25 50 100
QFP100 0.65mm 1 10 25 50 100
QFP44 0.8mm 1 10 25 50 100
PLCC20 1.27mm 1 10 25 50 100
PLCC68 1.27mm 1 10 25 50 100
SO14 1.27mm 1 10 25 50 100
SOM16 1.27mm 1 10 25 50 100
SOL20 1.27mm 1 10 25 50 100
BGA169 1.5mm 1 10 25 50 100
SOT23 3 30 75 150 400
SOT89 2 20 50 100 200
SOT223 1 10 25 50 100
SOT323 2 20 50 100 200
DPAK 1 10 25 100 100
Crystal 1 10 25 100 100
Tantalum A & B 1 ea. 10 ea. 25 ea. 50 ea. 100 ea.
Tantalum C & D 1ea. 10 ea. 25 ea. 100 ea. 100 ea.
Aluminum Cap 4mm & 6.3mm 1ea. 10 ea. 25 ea. 100 ea. 100 ea.
0402 & 0603 Chip 10 ea. 100 ea. 250 ea. 500 ea. 1000 ea.
0805 & 1206 Chip 10 ea. 100 150 500 1000
1206 mini MELF 6 60 150 500 500
1210 Chip 6 60 25 50 250
1210 Inductor 1 10 25 50 100
1812 Chip 1 10 25 50 100
1812 Inductor 1 10 25 50 100
1812 Potentiometer 1 10 25 50 100
2308 MELF 2 20 50 100 200

Lead Free (Pb-Free) Option

Spare 1 10 25 50 100

Description Board Kit Kits Kits Kits Kits
Lead Free
Sn —Tin 928002 | 928200 | 928210 | 928225 | 928250 | 928299
Ag — Silver 928006 | 928600 | 928610 | 928625 | 928650 | 928699
Cu-OSP 928008 | 928800 | 928810 | 928825 | 928850 | 928899
Au - Gold 928009 | 928900 | 928910 | 928925 | 928950 | 928999
Standard
SnPb — HASL 928001 | 928000 | 928010 | 928025 | 928050 | 928100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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ToplLine’ SABER 4-Boarp ARRAY
P Apbvancep Mixep
TECHNOLOGY

\’ead Free

ailao®

The SABER Board has helped
O SMTA SABER E Linc O many SMTA members to define and

...... IPC-SM-782A Version P— refine their surface mount assembly
: processes. The SABER Board
is used by mainstream surface

N mount manufacturers throughout
=] 6C @ X the industry to test capabilities such
E. /\e% as component placement accuracy,

cleanliness (SIR-surface insulation
resistance), solder paste screening,
solder joint integrity, wave soldering
and component placement speed

(LI
BQFP100 JEDEC

8” x 117 (200 x 280mm)

iE = i B eccccccccee (chip shooting). The SABER Board is
= 3 = = B 1] MATRIX 11 x 11 supplied as a snap-apart, four board
igcomgm ] panelized array.
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Iy o W 020 WAVETEST £ =

ki =mEm = 5 o

- QFP208 010 WAVETEST S 5 \(L\ K9
(S IO - (2) - ‘L\ 60

= = QB‘Q ?}

5 ® O\(Q\Q% AcTuAL PANEL SizE:

SO16

WARRRRRAREAARE
JEEEEEEEERE
Bt e
e e
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im—

D_j»HH\HHHHHHHHHHHH

] QFP100 EIAJ

Wl

DPAK (TO252

g TSOP32

1 —o o—
SIR TEST SOL20

cdeseedden

SIR Test*

FEATURES

LPI Solder

FR4 Board .062”
Double Sided

Tooling Holes .125”
Fiducial Marks
4-Board Routed Array

QFP208

Daisy Chain

BGA169

102 BGA AFTER MoOUNTING

(Top SipE)



TepLine'

\,ead Fr Se

4Vai lao\’

SABER 4-BoARD ARRAY

ApbvanNcep MIXED

TECHNOLOGY

Kit ORDERING INFORMATION

*BQFP100 only in SnPb Kit
%; ManuaL ASSEMBLY MRUN
ORDER ORDER ORDER ORDER ORDER
NumBER NumBER NumBER NumBER NumBER
950000 950012 950024 950048 950096
COMPONENT PitcH 4 Kits 12 Kits 24 Kits 48 Kits 96 Kits
SABER Array 1 Array 3 Arrays 6 Arrays 12 Arrays 24 Arrays
QFP208 0.5mm 4 12 25 50 100
TSOP32 0.5mm 4 12 25 50 100
QFP100 0.65mm 4 12 25 50 100
BQFP100* 25mil 4 12 25 50 100
BGA169 1.5mm 4 12 25 50 100
PLCC68 1.27mm 4 12 25 50 100
SO16 1.27mm 12 50 100 200 300
SOL20 1.27mm 4 12 50 50 100
DPAK 1.27mm 10 25 50 100 200
SOT23 1.27mm 100 300 500 1000 3000
0402/0603/0805/1206 Chip - 100 500 1000 2000 5000
1210 Chip - 100 200 500 1000 1000
DIP14 ~ 20 100mil 8 25 50 100 200

Lead Free (Pb-Free) Option

Spare 1 10/12 24/25 48/50 96/100
Description Board Kit Kits Kits Kits Kits
4-Board Array
Sn —Tin 950002 | 950200 | 950212 | 950224 | 950248 | 950296
Ag — Silver 950006 | 950600 | 950612 | 950624 | 950648 | 950696
Cu-—-OSP 950008 | 950800 | 950812 | 950824 | 950848 | 950896
Au - Gold 950009 | 950900 | 950912 | 950924 | 950948 | 950996
Standard
SnPb — HASL 950001 | 950000 | 950012 | 950024 | 950048 | 950196
Single (1-up)
Sn —Tin 950013 | 950201 | 950210 | 950225 |950250 | 950299
Ag — Silver 950016 | 950601 | 950610 | 950625 | 950650 | 950699
Cu-OSP 950018 | 950801 | 950810 | 950825 |950850 | 950899
Au - Gold 950007 | 950901 | 950910 | 950925 |950950 | 950999
Standard
SnPb — HASL 950003 | 950011 | 950010 | 950025 | 950050 | 950100
103

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm



‘&Plim@ STENcIL EVALUATION

KiT

\’ead Free

ailao®

T+ T2+ T3+ T4+ T5+

m ™ Stencil Evaluation Kit
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SCREEN TEST PLCC 44
PATTERN

O O

Actual Size: 4” x 5.5” (100 x 140mm)

104

We supply the board and
components. You provide the stencil.
All kits include a ball grid array with
daisy chain test and 0.4mm pitch
QFP256.

BGA225
AFTER MounTING To TeEST BoARD

FEATURES
LPI Solder Mask
FR4 Board .062”
Double Sided
Tooling Holes .125”
Fiducial Marks




TopLine’

STENCIL EVALUATION

KiT

288 req
H <
Yrailad®
Kit ORDERING INFORMATION
MANUAL ASSEMBLY m
ORDER ORDER ORDER ORDER ORDER
NumBER NumBER NumBER NumBER NumBER
936000 936010 936025 936050 936100
COMPONENT PitcH 1Kir 10 Kit 25 Kits 50 Kits 100 Kits
Board 1 10 25 50 100
LQFP168 0.3mm 0 0 0 0 0
QFP256 0.4mm 1 10 25 50 100
QFP208 0.5mm 1 10 25 50 100
TSOP32 0.5mm 1 10 25 50 100
QFP100 0.65mm 1 10 25 50 100
BGA225 1.5mm 1 10 25 50 100
PLCC44 50mil 1 10 25 50 100
SOL20 50mil 1 10 25 50 100
DPAK 1 10 25 50 100
0402 chip 10 100 250 500 1000
0603 chip 10 100 250 500 1000
mini Melf 6 60 150 300 600

Lead Free (Pb-Free) Option

Spare 1 10 25 50 100

Description Board Kit Kits Kits Kits Kits
Lead Free
Sn—Tin 935002 | 936200 | 936210 | 936225 | 936250 | 936299
Ag — Silver 935006 | 936600 | 936610 | 936625 | 936650 | 936699
Cu-OSP 935008 | 936800 | 936810 | 936825 | 936850 | 936899
Au — Gold 935009 | 936900 | 936910 | 936925 | 936950 | 936999
Standard
SnPb — HASL 935001 | 936000 | 936010 | 936025 | 936050 | 936100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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TepLine’

\’ead Free
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Fax 1-714-891-0321

Ph 1-714-898-3830
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AXIAL RESISTORS

SO8
- .-

QFP80

:

RADIAL CAPACITORS

= 13300 :

DIP16

S08

DIODES

Mixed Technology 2

ey 2281838381

BGA169

SOT23

R

SO14

PLCC20  PLCC20

EEEEEN
1210

BE B8R EB
0805

R
0603

Actual Size: 4” x 5.5” (100 x 140mm)
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Mixep TECHNOLOGY 2

The mixed technology 2 kit provides
plenty of plated throughholes as
well as BGA and an easy-to-solder

Z2rrXcI®TMMOO >

1283 4567 8 910111213

"\

BGA169
AFTER MOUNTING

FEATURES

LPI Solder Mask

FR4 Board .062” (standard)
Single Sided

Tooling Holes .125”
Fiducial Marks

Plated Throughholes



= Mixep TECHNOLOGY 2
'|'g|>l.|nc Kir

228 req
A <
Wailao®
Kit ORDERING INFORMATION
MANUAL ASSEMBLY m
ORDER ORDER ORDER ORDER ORDER
NumBER NumBER NumBER NumBER NumBER
914000 914010 914025 914050 914100
COMPONENT PitcH 1 Kir 10 Kits 25 Kits 50 Kits 100 Kits
Board 1 10 25 50 100
QFP80 0.8mm 1 10 25 50 100
BGA169 1.5mm 1 10 25 50 100
S08 1.27mm 2 25 50 100 200
SO14 1.27mm 2 25 50 100 200
PLCC20 50mil 2 25 50 100 200
SOT23 4 40 100 200 400
1210 Chip 6 60 150 300 600
0805 Chip 10 100 250 500 1000
0603 Chip 10 100 250 500 1000
THROUGHHOLE COMPONENTS
DIP16 100mil 3 30 75 150 300
1/4W Resistor .50” 6 60 150 300 600
DO35 Diodes .50” 4 40 200 200 400
Ceramic Cap .20” 5 50 250 250 500
Lead Free (Pb-Free) Option
Spare 1 10 25 50 100
Description Board Kit Kits Kits Kits Kits
Lead Free
Sn —Tin 914002 | 914200 | 914210 | 914225 | 914250 | 914299
Ag - Silver 914006 | 914600 | 914610 | 914625 | 914650 | 914699
Cu - OSP 914008 | 914800 | 914810 | 914825 | 914850 | 914899
Au — Gold 914009 | 914900 | 914910 | 914925 | 914950 | 914999
Standard
SnPb — HASL 914001 914000 | 914010 | 914025 | 914050 | 914100

Free Solder Paste Gerber + Parts Placement download www.topline.tv/GerbersFree.cfm
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4
TRAY STRAPS v‘l—-‘
ESD SAFE

Size: 550mm x 25mm

Be ESD Safe!

Out performs all existing tray straps on the market. Does not loose ESD properties:

+ Fits all JEDEC Matrix Trays

+ Quick Release Buckle

» Clean Room Admissible

* Reusable & Recyclable

»  Permanetly Conductive

» Black conductive polyproplyene
+ Secures 10 to 12 trays

V-GRIP 01
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INTERNATIONAL DISTRIBUTORS

EuURroPE

AUSTRIA

Hilpert

Tel + 43-7722-64400

E-mail office@hilpert-electronics.at
Web Site www.hilpert-electronics.at

BENELUX, BELGIUM, NETHERLANDS
Cookson CEAM
Tel + 32 (0) 14.44.50.00

E-mail Topline@cooksonelectronics.com

Web Site www.rotec.be

DENMARK

Uptech Norden

(bb electronics)

Tel + 45-07625-1011
E-mail fas@bbelectronics.dk
Web Site www.uptech.se

FiNLAND

Uptech Norden

Tel + 358-8-5270-123
E-mail jarno.pyoria@uptech.fi
Web Site www.uptech.fi

FRANCE

Peri-Cles

Tel +33-01-6055.50.15
E-mail peri-cles@wanadoo.fr
Web Site www.peri-cles.com

GERMANY

Factronix

Tel + 49-8141-5-34-8890
E-mail office@factronix.com
Web Site www.factronix.com

GERMANY

SOLDEQ

Tel + 49-89-461-47377
E-mail info@soldeq.de
Web Site www.soldeq.de

GERMANY

Weidinger (Hilpert)

Tel + 49-89-8991-32-13
E-mail info@weidinger.eu
Web Site www.weidinger.eu

IRELAND

IPT Limited

Tel +353-21-4317201

E-mail eileenc@ipt.ie

Web Site www.iptelectronics.com

ItaLy (NORTH)
Cepeltalia
Tel +39-02-4073747

E-mail info@cepeitalia.eu

ItaLy (SoutH)
CEPE Forniture
Tel +39-075.95.61.86

E-mail cepeelettronica@virgilio.it

HunGary

ATT

Tel + 36-22-505-882
E-mail office-hu@att.co.at

NORWAY

Uptech Norden

Tel + 46-8-594-10350
E-mail kontakt@uptech.se
Web Site www.uptech.se

Poranp

Semicon

Tel +48-22-615-6431

E-mail info@semicon.com.pl
Web Site www.semicon.com.pl

Russia
Ostec Enterprise
Tel + 7 (095) 788-4444

E-mail alexey.efremov(@ostec-smt.ru

Russia (Moscow)

Electron Service Technology
Tel + 7-095-737-93-99

E-mail techno@main.elserv.ru
Web Site www.elservtechno.ru
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RussIA (ST. PETERSBURG)
Symmetron

Tel + 7-812-449-4008
E-mail tools@symmetron.ru
Web Site www.symmetron.ru

SPAIN

Necten

Tel + 34-091-694-2409
Tel + 34-093-751-0097

E-mail necten@necten.com

SLovAak REPUBLIC

ATT

Tel +421-0903465339
E-mail i.hodal@att.co.at

SWEDEN

UpTech Norden

Tel + 46-08-594-10350
E-mail kontakt@uptech.se
Web Site www.uptech.se

SWITZERLAND

Hilpert

Tel + 41-56-483-2525
E-mail office@hilpert.ch
Web Site www.hilpert.ch

Unitep Kingpom
Kaisertech

Tel + 44-023-8065-0065
E-mail sales@kaisertech.co.uk
Web Site www kaisertech.co.uk

TURKEY
Esman
Tel +90-212-217-6620

E-mail esman@esman.com

Estonia

Uptech Baltie Ou
Tel + 372 683 80 60
E-mail: ki@uptech.se



INTERNATIONAL DISTRIBUTORS

ASIA & PAcIFIC AFRICA

AUSTRALIA

Machinery Forum (VIC)
Melbourne (Head Office)

Tel + 61-3-9497-3633

E-mail
machinery(@machineryforum.com.au

AUSTRALIA

Machinery Forum (NSW)
Sydney

Tel + 61-2-9638-1566
E-mail
machinery@mafosyd.com.au

CHiNA AND HoNG KoNG
American Tech
Tel + 852-26280288

E-mail marketing @americantec.com

CHina anp Hong Kong
GELEC

Tel + 852-2919-8383

E-mail electronics@gelec.com.hk
Web Site: www.gelec.com.hk

CHiNA AND HonG KoNG
Borison Electronics

Tel + 852-268-70948

E-mail hongkong@borison.com
Web Site www.borison.com

CHINA-SHANGHAI
Jamron

Tel + 86-21-51097866
E-mail info@jamron.com
Web Site: www.jamron.com

CHiNA SuzHOU

Tritec Electronics

Tel + 86-512-66612800
E-mail uchida@san-toku.co.jp
Web Site: www.san-toku.co.jp

INDIA
EMS Technologies
Tel +91-20-229 22308

E-mail contact@emsoline.com

ISRAEL

Solgood Agencies

Tel +972-3-533-3114
E-mail info@solgood.co.il
Web Site: www.solgood.co.il

JAPAN

ADY

Tel + 06-6397-0412

E-mail topline@ADY-JP.com
www.ADY-JP.com

KoRrea
Jin Trading
Tel + 82-031-499-5633

E-mail jtcl@netsgo.com

MALAYSIA
‘Wellbond Mfg. Sves.
Tel + 65-6278-0733

E-mail wellbond@singnet.com.sg

PHILIPPINES

Zinby

Tel + 63-2-851-0431
E-mail zinbyl@giga.net.tw

SINGAPORE
Wellbond Mfg. Sves.
Tel + 65-6278-0733

E-mail wellbond@signet.com.sg

TAIWAN

Zinby

Tel + 886-2-8228-0880
E-mail zinbyl@giga.net.tw
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SouTH AFRICA

Test & Rework

Tel +27-11-708-3451

E-mail sales@testandrework.co.za

AMERICAS

UNITED STATES & CANADA
TopLine

Tel + 1-800-776-9888
Fax + 1-714-891-0321
E-mail sales@topline.tv
Web Site: www.topline.tv

MEexico
TopLine
Tel + 1-714-898-3830

E-mail sales@topline.tv

BRraziL

Intract

Tel + 55-11-3392-6222
E-mail eletro@intract.com.br
Web Site: www.intract.com.br

ARGENTINA
MacOn SRL
Tel + 54-11-4911-8280

E-mail info@maconnet.com

CHILE

POIROT

Tel + 56-2-688-4466
E-mail Luis.Lund@poirot.cl



TgPI.inQ@ UniversaL QFP
@ LEAD STRAIGHTENER

Rework ToolL

Low cost Universal QFP Lead
M ™ . Straightener handles all QFP, TQFP
LOP_I'"‘Q QFP Lead Straightener and LQFP with pitch of 0.4mm
to 1.0mm.
— -
L = .
= I = - Complete set includes all
= ————— £ HHNnm = template patterns
Nnn———nn", E} ""l“m"l"|""|"“"|""""" = '9 p p ’
i £ = """""" = (c\,j“ Use standard hand tools such as
5 dental picks and tweezers to adjust
i """""" [m) leads of QFP to match recessed
i T = | template siots.
== T — ()
= I LT T LT = -
= LTI = = (]
I I = S;SZ;L?J;%“;’,L“%‘;&;%T&SP
0.4mm Pitch 0.5mm Pitch % Also use for incoming inspection.
o)
m m [T e Conductive heavy duty stainless steel
— """""|||""""||" — = construction - precision coplanarity.
=_ = = < For use on benchtop.
= = = IEIIIII|||"|||"|||IIIIIIII N p
= == = w
= = 'I Lead Count and Pitch
— o = = =illlli= & nenes
= = =l I = 8
||||||"|""||||"""”||"IIII = [T = R
. Z 4L 32L 52L 32L
0.635mm Pitch , o 6
0.65mm Pitch 80L 48L 80L 44L
100L 64L
U, o | 120L | Gab) 100
= = 2| 128L | soL | 144L | soL
= = LT 2| 176L | 10oL | 160l | 120L
5 5 §|||||||||||||§ IQ 216L 128L 128L
= = = = 8| 2seL | 144 0.635mm
EE = = = S 160L | gaL |1.0mm
= = = = 176L | qooL | 44L
= = - - 184L | 132L
I Tt po5L 52L
. 1.0mm Pitch 64L
0.8mm Pitch 240L
A Order Number: 900000
Actual Size: 4” x 5.5” (100 x 140mm) .048" (1.2mm) thick Design Patent D512,970
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