S XILINX®

Chapter 4: PCB Design Considerations

Package Specifications

This section contains specifications for the following Virtex-II packages:

"CS144 Chip-Scale BGA Package (0.80 mm Pitch)" on page 427

"FG256 Fine-Pitch BGA Package (1.00 mm Pitch)" on page 428

"FG456 Fine-Pitch BGA Package (1.00 mm Pitch)" on page 429

"FG676 Fine-Pitch BGA Package (1.00 mm Pitch)" on page 430

"BG575 Standard BGA Package (1.27 mm Pitch)" on page 431

"BG728 Standard BGA Package (1.27 mm Pitch)" on page 432

"FF896 Flip-Chip Fine-Pitch BGA Package (1.00 mm Pitch)" on page 433
"FF1152 Flip-Chip Fine-Pitch BGA Package (1.00 mm Pitch)" on page 434
"FF1517 Flip-Chip Fine-Pitch BGA Package (1.00 mm Pitch)" on page 435
"BF957 Flip-Chip BGA Package (1.27 mm Pitch)" on page 436
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CS144 Chip-Scale BGA Package (0.80 mm Pitch)
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FG256 Fine-Pitch BGA Package (1.00 mm Pitch)
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Figure 4-32: FG256 Fine-Pitch BGA Package
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FG456 Fine-Pitch BGA Package (1.00 mm Pitch)
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S XILINX® Chapter 4: PCB Design Considerations
FG676 Fine-Pitch BGA Package (1.00 mm Pitch)
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Figure 4-34: FG676 Fine-Pitch BGA Package
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Chapter 4: PCB Design Considerations S XILINX®
BG575 Standard BGA Package (1.27 mm Pitch)
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Figure 4-35: BG575 Standard BGA Package
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S XILINX® Chapter 4: PCB Design Considerations
BG728 Standard BGA Package (1.27 mm Pitch)
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Figure 4-36: BG728 Standard BGA Package
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Chapter 4: PCB Design Considerations S XILINX®
FF896 Flip-Chip Fine-Pitch BGA Package (1.00 mm Pitch)
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Figure 4-37: FF896 Flip-Chip Fine-Pitch BGA Package
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Chapter 4: PCB Design Considerations

FF1152 Flip-Chip Fine-Pitch BGA Package (1.00 mm Pitch)

BOTTOM VIEW

TOP_VIEW
[2[0.20]4X>
)

?4633%1 3029 282728252 4>2.’>2221201 91 ﬂ

(1}

1716151‘131211109 8

765

} |
| B]

+ 2 PIN 1 LD

301

R

0000000000000 00QJ
0000000000000 0000
00000000000 DO00OQ
0000000000 DDOO0OOO
0000000000 DDO0O0O0O0
000000000 0DDOO0OOO
0000000000 DDO000O0
00000000000 000000
0000000000000 0000
0000000000000 0OQ

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0$
$0000000000000000/0000000000000000
0000000000000 O0OOOOO0ODODOO0O00OO000
0000000000000 000Q0OO0O0000000000000

0000000000 DDOOO0O0OOOODDOOOOOOOO0ODD
0000000000 DDO000O0OOO0ODDOOOOOOOO0ODD
0000000000000 00000OOO0ODDOOOOOOO0O0DD
0000000000000 00000OOO0DDO0O0OOO0OO0O0DD
00000000000 0000000OOO00O0000000000
00000000000 0000000OVOO00O000000O0000
0000000000000 00000OV000000000VOO000
0000000000000 0000VVOVO0000O00000O0O000
0000000000000 0000000V0000000000OO000
0000000000 DDOO0OOOOOO0DDOO00OO0OO00D0D
00000000V O0DDOO0OOOOOOQDDO00O000OV0DD

0000000000000 00000OOODDOOOO0O0O0O0O0DD
0000000000000000Q000000000000000060
0000000000000 00000V0O00D000000OVO000
OOOOOOOOOOOOOOOOObOOOOOOOOOOOOOOOO

0000000000000 0000
0000000000000 0000
0000000000000 00D0
00000D000000000DD
0C000DDO00O000000D0
0000000000000 00D0
0000000000000 00D0
000 00000000000000
000 00000000000000
©000000000000000%—t

T
T
1

d

%EE;;{§5§5555;<5<FAxtzxrxLImﬂmcom

SEATING PLANE ™

!
A

METAL HEAT SINK
i S

Slooa I0]
v | MILLIMETERS [N
B T
01 MING | NOM. | Max. | ©
A | == | 320 | 3.40
Al 040 | 050 | 060
Aa| %~ | = | 280
D/E|  35.00 BASIC
DyEi|  33.00 REF
e 1.00 BASIC
b | 050 | 0.60 | 0.70
A00 | e e 0.20
ccc| 5 < | 0,35
ddd| <. | = | 0.30
eee AKp Ay 0.10
M 34 2

f
A A2 li | i
L’”W””T"thmrﬂmmmmf
bt “

' 2oldd@[C[A [B]
Yideee®|C
SOLDER BALLS

SECTION A-A
(NOT TO SCALE)

NOTES:

1. ALL DIMENSIONS AND TOLERANCES CONFORM
TO ANSI Y14.5M-1994

2. SYMBOL "M’ IS THE BALL MATRIX SIZE.
3. CONFORMS TO JEDEC MS-034—AAR-1 (DEPOPULATED)
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Chapter 4: PCB Design Considerations

S XILINX®

FF1517 Flip-Chip Fine-Pitch BGA Package (1.00 mm Pitch)

BOTTOM VIEW

D]

|
358372635 49 %%1%%5f 5728 £

0 18 16 14 12 10 8

6_4_¢2
19 17 15 183 11 9 7 S 3

©[0.20]4X

TOP VIEW

[000000000000000000
$000000000000000000
00000000000006000000
0000000000000000000
600600000000006000000
000000000000 0000000
0000000000000000000
000000000000060006000
0000000000000000000
00000000000006000000

00000000000000000009A0

00000000 0DOODODOOQOO
000000000000 0000000
0000000000000000Q00
000000000000 0000OQ0O
0000000000000000000
000000000000 00000O0O
000000000000 0000000

olel
o
o
(o}
o

(D]

PIN 1 1D

00000000000000000Y
Q0000000000000 000Q04
000000000000000000
Q0000000000000 000
00000000000000000

A

[e]
00
[eX¢]

o

&

OOOOOOOOOOOggOOOOOO

0000000000000000Q00
0000000000000000Q00
0000000000000000000
000000000DOODOOOOOOO

000000000000 0000000®OO00
ooooooooooooooooooogoooo
00000000000000000Q00
0000000000000000000¢$0000
0000000000000000000$0O000
0000000000000000000¢0000
0000000000000000000$0000
0000000000000 ODO00O00OOPODOOO
0000000000000000000¢0000
0000000000000000000$0000
0000000000000000000¢$0000
0000000000000000000$0000
000000000000 0000000HPOO0OO [eXele¥e)
0000000000000000000¢0000 0000
000000000000000000¢00O0O 0 0&—

0000000000000 00OPOOOVVOOOOOO000V0000

o
)
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
(=]
o
)
o
o

0000000000000000HPOOOVOO0O00O00
000000000000000000000000000000

E1] [€]

ggir<<C*WVZ=FRL1mﬂmuﬂw

0000000000000V 00000POOOVOVOO00DOO00O0

\

A

SEATING PLANE \

7/ kb [: J ‘ | /—METAL HEAT SINK

A Az :l i i

____________1__i S— “|W — -
A1 L ¢b’l

[&]c0a]C]

z MILLIMETERS N

B T

Pl MIN. NOM. MAX. | E

A | =~ | 320 | 340

At 040 | 0.50 0.60

Aa| = | = | 2.80
D/E 40.00 BASIC
DyE 38.00 REF

e 1.00 BASIC NOTES:

%o | 050 | 0.60 | 0.70
aga | <, P 0.20
bbb | e ~< | 0.25
dool| = | > | 0.25
€ee| = | | 010

M 39

PYEEEI)

C

A[B]

eee M)

C

SOLDER BALLS

SECTION A-A
(NOT T0 SCALE)

1. ALL DIMENSIONS AND TOLERANCES CONFORM
TO ASME Y14.5M-1994

2. SYMBOL "M” IS THE PIN MATRIX SIZE.
2 3. CONFORMS TO JEDEC MS—034-AAU-1 (DEPOPULATED)

Figure 4-39: FF1517 Flip-Chip Fine-Pitch BGA Package
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BF957 Flip-Chip BGA Package (1.27 mm Pitch)
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Chapter 4: PCB Design Considerations S XILINX®

Flip-Chip Packages

As silicon devices become more integrated with smaller feature sizes as well as increased
functionality and performance, packaging technology is also evolving to take advantage of
these silicon advancements. Flip-chip packaging is the latest packaging option introduced
by Xilinx to meet the demand for high I/O count and high performance required by
today's advanced applications.

Flip-chip packaging interconnect technology replaces peripheral bond pads of traditional
wire-bond interconnect technology with area array interconnect at the die/substrate
interface.

The area array pads contain wettable metallization for solders (either eutectic or high-
lead), where a controlled amount of solder is deposited either by plating or screen-
printing. These parts are then reflowed to yield bumped dies with relatively uniform
solder bumps spread over the surface of the device. Unlike traditional packaging in which
the die is attached to the substrate face up and the connection is made by using wire, the
bumped die in a flip-chip package is flipped over and placed face down, with the
conductive bumps connecting directly to the matching metal pads on the ceramic or
organic laminate substrate. The solder material at molten stage is self-aligning and
produces good joints even if the chip is placed offset on the substrate.

Flip-chip packages are assembled on high-density, multi-layer ceramic or organic laminate
substrates. Since flip-chip bump pads are in area array configuration, very fine lines and

geometry on the substrates are required to be able to successfully route the signals from the

die to the periphery of the substrates. Multi-layer build-up structures offer this layout

flexibility on flip-chip packages, and they provide improvements in power distribution

and signal transmission characteristics.

Advantages of Flip-Chip Technology

Flip-chip interconnections in combination with the advanced multi-layer laminated
substrates provide superior performance over traditional wire-bond packaging. Benefits
include:

® Easy access to core power/ground and shorter interconnects, resulting in better
electrical performance

® Better noise control since the inductance of flip-chip interconnect is lower
® Excellent thermal performance due to direct heatsinking to backside of the die
® Higher I/O density since bond pads are in area array format

®  Smaller size
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