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1. General
1-1 Out Line
UNIT:mm
ltem Standard Special
Size <50 sq. <94 x 100

0.127 0.152 0.203 0.254

Layer Thickness 0.381 0.508 0.635

0.040 (2mil tape) 0.102

Substrate Thickness <3.30 <5.08
Layer Count 20 Max. 30 Max.
(reference)
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1-2 Plating Condition

1-2-1 Flip Chip BGA

TSM(FC PAD)

TSM BSM

_ Electroless Ni (3.2um Min.) Electroless Ni (3.2um Min.)

+Electroless Au(0.03~0.10m) +Electroless Au(0.03~0.10um)

BSM(BGA PAD)

1-2-2 Flip Chip PGA
TSM(FC PAD
P4 TSM PIN (BSM)

H H W Electroless Ni (3.2um Min.) Electrolytic Ni (2.0m Min.)
+Electroless Au(0.03~0.104m) +Electrolytic Au(1.27,m Min.)
. PIN

(with Pin Through Plating)
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1-3 Applicable Layer Thickness
(A) Ability of Via Filling

Rev. H/ Oct.2005

THK Special Sheet STD. Sheet

Via Dia 0.040 mm | 0.102mm || 0.127mm | 0.152mm | 0.203mm | 0.254mm | 0.381mm | 0.508mm | 0.635mm
(um) (2 mil) (4 mil) (5 mil) (6 mil) (8 mil) (10 mil) (15 mil) (20 mil) (25 mil)
70 pm v v v v
95, 100 gm / / / q/ q/ q/ Need divide into

hi h

130’ 150 ﬂm / J J J J J J some thinper sheets
200 um v v v v v v v v v

Note 1. NTK recommends to use 6 mil sheet for a top (F/C pad ) layer.
2. Use of special sheet thickness should be discussed with the NTK engineering.

(B) Ability of Via Punching

THK Special Sheet STD Sheet
; ) 0.040 mm | 0.102mm 0.127mm 0.152mm 0.203mm 0.254mm
Via Pitch (2 mil) (4 mil) (5 mil) (6 mil) (8 mil) (10 mil)
250um (100um dia.)
2254m (95.m dia.) Gang Purjching
200um (95um dia.)
180um (70/95.m dia. Block (Semi-hgrd) Punching
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1-4 Properties

Rev. H/ Oct.2005

ltem Unit Value

TCE (RT~800deg.C) [ppm/deq.C] 7.6

(RT~400deg.C) [ppm/deq.C] 6.8
Thermal conductivity [W/m deg.C] 17
Dielectric constant RSP
Dielectric loss it ita
Volume Resistivity [ohm-m] >1012
Young Modulus [GPa] 280
Bending Strength [MPa] 350
Conductor Resistance mohm/sa] 3

(100um w trace : Mo)
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2. Dimensional Specifications

0.D : xxx+0.8% (NLT+0.127) Thk : xxx+£10 % (NLT+0.051) Unit :mm
B | _ _ | 7

00000000000
X N N N X X N N N X J
_ 00000000000
Coplanarity
ptdenle X N N N X X N N N X J
— 00000000000
(Ref'DLelss'anemSQ) XX XX XXXXXX)
00000000000
00000000000
00000000000
00000000000
00000000000

-C-

. F/C pads £10.102max/25.4 | £]0.102max/25.4 LGA pads
Fiducial <Punched Feature> = A | Dia: xxx+0.05

<Punched Feature> Dia; xxx +0.05/-0.025 4030 | El BI c| Matrix
'$'

#1050 | AlB|C| Matrix  [§T 50 [ a] B[ ] Matrix 0.15 | F| Pads
@]0.10 | Al D| E| Fiducial  [&] 010 | Al Pads
~FC '
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2-1 Out Line

® @)
£ = Unit : mm
Std. Special
g +/- 0.8% +/- 0.5%
|: (D OD NLT 0.127 NLT 0.10
+/- 10% +/- 5%
Y @ Thk NLT 0.05 NLT 0.04
V41e a
o= ﬁ'all ® Flatness 0.102 Max /25.4 | 0.051 Max /25.4
XX XX : +/- 0.
e @ LGA Pad Dia. /- 0.05
T XXX ®
T XXX Matrix
ssiss aepostion| " o
: : : : : : S ~ COA center) (+/- 0.15) (+/- 0.10)
XY ® Pad ~ Pad
Sl True Position 0.15 0.10
a (Total Pitch) (Total P : +/-0.15) | (Total P : +/-0.10)

LGA pads Dia®

4| ® |e[Bl c| Matrix
#| ® [F| pads
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2-2 Flip Chip Area

Unit : mm
I = > Std. Special
= | +0.051 ]
‘—-_’I @ FIC Pad Dia. - 0.025 Al
A
Matrix
E E True Position 0.50 0.25
PKG center
Y ( ~F/C Center) ( +/- 025) ( +/- 0127)
® Pad ~ Pad
\ True Position - . |%1O/ 0.10 +/N-L96?;Z/o
i otal P : +/-0. -
- F/C pads Dia @ p (Total Pitch) ( )
iaucia <Punched Feature> Matrix
<Punched feature> S aleld] Matrix True Position 0.50 0.25
4| © [alBlc| Mmatri L dHONNN (PKG center
& 5 alole Figltf:i(a|~FC Pads ~ Fiducial center) (+/-0.25) (+/-0.127)
@Fiducial ~ FC
True Position 0.10
F/C Matrix center
o Fiducial ) (+/-0.05)
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2-3 Coplanarity <Least Square Method >

Standard Coplanarity Specification for reference

CHIP SIZE < 10mmSQ. | < 15mmSQ. < 20mmSQ.
Standard Coplanarity || 20,m MAX. | 27um MAX. | 38um MAX.
Specification

<DEFINITION OF COPLANARITY>

Step 1 Making Imaginary Plane Step 2 Measurement of Coplanarity
MEASUREMENT PAD
(25 PADS) e cccceea MEASUREMENT PAD

* Make the imaginary plane by using * Calculate the distance between
25 F/C pads position (x,y,z). imaginary plane (Least square plane) and
< Imaginary plane is defined by least square plane method 25 F/C pads (D1 ~ D25).

using 25 points. >

D min. D max. IMAGINARY PLANE
l (Least square plane) .
T COPLANARITY = Dmax. + Dmin.
Ap
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3. Internal Design Rule

Rev. H/ Oct.2005

Design Rules are separated into “Fine Rule” Area & “Regular Rule” Area
for better productivity.

NTK CONFIDENTIAL

* Flip Chip Area : “Fine Rule” Area
* Qutside Flip Chip Area : “Regular Rule” Area

F/C Area

Outside F/C Area




3-1-1 F/C Pad

3-1-2 Signal Line
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3-1 Flip Chip Area (Fine Design Rule Area)

F/C pad

I I: Via Hole

UNIT: zm
Design Production Pilot
Parameter
® Pad (Via) > 180 > 150
Pitch — _
@ Pad (Via) > 70 > 60
Diameter

UNIT: zm
Design Production Pilot
Parameter
® Via Diameter > 70 > 60
@ cover Pad >70 > 60
(®-a Line Width > 60 > 55
®-b Line Width
(between vias) > 40 > 35
@-a Isolation Gap
(via to line) 2 60 2 55
@-b Isolation Gap
(line to line) > 60 > 55
® via Pitch > 230 > 205
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3-1-3 PWR /GND Plane
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UNIT; zm
Design Production Pilot
Parameter
@ vVia Diameter > 70 > 60
@ Cover Pad Diameter 270 > 60
® Metal Path width > 30 > 25
@ |solation Gap > 60 > 55
® Via Pitch with Metal > 220 > 195
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3-2 QOutside Flip Chip Area (Regular Design Rule Area)
3-2-1 Signal Line

p—

UNIT : zm
Design Parameter Standard Special
@® Via Diameter > 150 > 100
@ Cover Pad Diameter > 250 > 100
® Line Width > 100 >75
x - @-a Isolation Gap(pad to line) > 150 =120
' @-b Isolation Gap (line to line) > 150 > 100
@ @-a | ® vi pich > 640 > 250
r* / T > 650 > 415
®- b%\ @ Ceramic Edge to Line > 640 > 300
Ceramic Edge to Via > 640 > 380

Another Site

NTK CONFIDENTIAL



COMMUNICATION MEDIA COMPONENTS GROUP

3-2-2 PWR /GND Plane

p—

Fan Out Area
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UNIT : gm
Design Parameter Standard Special
@ Via Diameter > 150 >100
@ Cover Pad Diameter > 250 > 100
® width of Metal
between Vias 2150 275
@ Isolation Gap STD tape 2 225 > 150
Less than
(pad to Plane) 5 mil tape > 300 > 225
® via Pitch > 640 > 250
® Via Pitch STD ¢
with Metal e 2 850 2 475
h
@+@+2x® | S > 1000 > 625
@ Ceramic Edge to Plane > 760 > 640
Ceramic Edge to Via > 640 > 380




COMMUNICATION MEDIA COMPONENTS GROUP

Rev. H/ Oct.2005

NGK SPARK PLUG CO.,LTD
2808,IWASAKI,KOMAKI,AICHI,485,JAPAN

4. Design Rule Road Map
4-1 Flip Chip Pad

- ‘05 ‘ ‘06 ‘ ‘07
ltems Design value | | o oo | a1 o
~200um Production High Productivity
(a) Pitch ~180um < Product:on E E E
~150um < Pilot >< Production
~130m < Pilot
100 ~ 95um Production High Productivity
(b)Via Dia 70um < Production
60m < Pilot >< Production
60 ~ 504m L Pilot
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4-2 Signal
: ‘05 ‘06 ‘07
ltems Design value oH ‘ 1H | 2H ‘ 1H | 2H
= 90um Production High Productivity
(a)Min Gap 260um < Production | >
(Via ~ Line) >55um < Pilot >< Production >
250um Pilot roduction
(@) P il Producti
? r 50~30um Pilot
0 ST
—>|L—(b) | | 250pm PdeUCtO” High Productivity
(b) Line Width|  >40.m < Production >
(neck down) : :
(d)—’Ll—L—(C) >35um ( Pilot >< Production >
(©) Line Width 2 75/ 75um Producton High Productivity
/ (d) Space 2 60/60um K production >
(routing) :
> 55/55um < Pilot >< Production >
> 50/ 50um 4 Pilot X Production
50~30 / 50~30um < Pilot >
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4-3 PWR/GND Plane
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ltems Design value (2)3 ‘ " ‘0!6 o ‘ " ‘97 o
2 90pm Production H]gh Prod uct]v]ty |
(a)Min Gap =%om K Productior |
(Via ~ Metal) > 55um < Pilot >< Pr'oduction
> 50um 4 Pilot X Production
50~30um 4 Pilot
= 50pm Production High Productivity -
(b) Metal Width > 30um < Product:ion | |
2 25um < Pilot >< Pr:oduction
2 20um < Pil(:)t >< Prodl:Jction




