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|PC-4101B Specification for Base Materials for Rigid and
Multilayer Printed Boards was published in June, 2006. The
major characteristics are defined as follows.

|IPC-4101B/ 121 101 124 99 129 126
Type Normal Tg Mid Tg High Tg
Tg(C) >110 | >110 | >150 | >150 | >170 | >170
Filler (<5%) none yes none yes none yes
Td (C, TGA 5%) >310 | >310 | >325 | >325 | >340 | >340
T-260 (min) >30 >30 >30 >30 >30 >30
T-288 (min) >5 >5 >5 >5 >15 >15
T-300 (min) Ya Ya Ya Ya >2 >)
Z-axis CTE(%, 50~260C) | <4.0 | <40 | <35 | <35 | <35

Innovation, Teamwork, Excellence, Quality
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pZ-aXI S CT E (Coefficient of thermal expansion)

Z-axis CTE means the expanding degree of base material at Z-axis
direction after being heated. The expanding coefficient before Tg and
after Tg, and the total dimensional change can be gotten by
TMA(Therma Mechanical Anaysis) test. Commonly, the PCB’s PTH
reliability depends on its Z-axis CTE. And some PCB delamination issues

are mainly relative to their high Z-axis CTE values.
Z-axisCTE - | =—==PTH Réiability {

pT d (Temperature of decomposition)

Td is defined as the temperature of decomposition when 5%wt loss by
TGA (Thermogravimetric Analysis) test in IPC-TM-650 specification.
The thermal resistance of base material depends on its Td value.
Generdly, some PCB delamination issues are relative to their low Td

values. Td] =—> Thermal Resistance]

Innovation, Teamwork, Excellence, Quality
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T e

Component typical CTE: 8~12PPM/C

__ I
CCL CTE : 12-15PPM/C |

[ Crack

V ]

Shear stress | CCL typical z-axisCTE: BeforeTg: 40~60PPM/C
After Tg: 280~350PPM/C

Copper CTE : 17~18PPM/C
Innovation, Teamwork, Excellence, Quality .
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T ol

u Higher reflow temperature (240~260C) due to

higher melting point and poor wetting characteristic
of |ead-free solder.

uLarger thermal massto the PCBA

u Thermal degradation may occur during the multi-
heating cycle assembly process.

Innovation, Teamwork, Excellence, Quality ‘
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uConventional way of classifying materialsis mainly
based on Tg. A higher Tg contributesto alower
thermal expansion in the z-axis thus better through
hole reliability.

UA higher Tg does not mean a higher Td (better
thermal resistance).

uKey material features: Td, CTE, and Tg

' 0
Class i‘ggf Tg('C, DSC) | Td (C) 552%(0/‘?6) Product
High Tg Non-dicy 180 355 2.1 | T180A
Dicy 175 315 | 3.2 1406
_ Non-dicy 150 350 3.2 | T158
MidTg 150 320 | 42

Innovation, Teamwork, Excellence, Quality
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TR TEQZR Y = i %] LI PC-4101B A v 22 5K (1 1k e H 4
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& fil 4101B/ | 1T140 | IT588 | IT158 |[IT180| IT180A
I Wt | E2saprel | e FRA | ¥ Tg | -To/cte | #iTg | 4 To/is cTe
Tg('C) DSC >110~>170| >135 >135 >150 >175 >175
Tg(C) DMA * > 145 >145 >160 >190 >190
EVRPIS S0 (%), 50260C | TMA  |<3.0~<4.0| 42 | <38 | <33 |<30| <28
CTE (ppm/C) alla? <60/300 55/290 50/260 40/250 50/255 | 45/240
T-260 (min) TMA >30 <25 | >60 | >60 |>60 | >60
T-288 (min) TMA >5 <5 | >20 | >20 [>20| >20
Td-5% (C ) TGA  $310~>34Q <325 | >340 | >340 |>340| >340
Hes[9e% (bfin) 1oz, A >6.0 11.5 11.0 10.0 9.0 9.0
[ —/j«[\gt (%) D-24/23 <05 <0.15 <0.15 <0.15 <015 | <015
Dk 1M Hz <54 4.7 4.7 4.8 4.7 4.7
Df 1M Hz <0.035 0.017 0.017 0.016 0.018 0.017
[DiSNES UL 94V > 94V-0 94V-0 94V-0 94V-0 94V-0
STII Spec. = 215 * 188 215 217 228 231
JEF1.6mm JE AR
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Sample:1.6mm CCL
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N I1T-180A pressing parameter (normal & HDI PCB):

Material:IT-180A

pressing machine:Vigor

Item 1 2 3 4 5} 6 7 8 9 10 | 11 | 12 | 13

Pressure (PSI) | 100 | 100 | 200 | 200 | 250 | 250 | 350 | 350 | 350 | 350 | 350 | 200 | 100

min 5 3 3 5 3 6 3 3 2 49 | 60 | 25 3

temperature ("C) | 150 | 170 | 170 | 180 | 190 | 190 | 210 | 210 | 190 | 190 | 150

min 10 2 2 5 3 8 12 | 53 | 10 | 60 5

Innovation, Teamwork, Excellence, Quality
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@ Drilling Parameter

Drill size(mm) | Holes Spindle speed Infeed Retract Feed
(krpm) (krpm) (krpm)
0.2 1200 155 1.6 25
0.3 1200 140 3 25
0.45 1200 100 3.6 25
0.55 1200 85 3.6 25

@ Wearing of Drill bit
Drill size 0.55 mm 0.45 mm 0.3 mm 0.2 mm Grade*

IT180A 16.4% 10.9% 305% | 10.0% | O(better)
| 14.4% 10.8% 38.2% 7.3% | O(better)
S 18.0% 18.5% 332% | 19.7% | D(worse)

E 19.9% 17.4% 52.9% 26.7% | D(worse
Innovation, Teamwork, Excellence, Quality l
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WEARING %
IT180A: 16.4%
S:18.0%

E: 19.9%

I 14.4%

20.102mil?

20.870mil? 19.321mil?

IT180A IT180A

19.583mil? 19.681mil?

Inl%vation, Teamwork, Excellelﬁe, Quality
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WEARING %
IT180A: 10.9%
S:18.5%

E: 17.4%

I: 10.8%

12.827mil?

Im%vation, Teamwork, Excellerﬁe, Quality
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13.824mil2 WEARING %
IT180A: 30.5%
S: 33.2%

E: 52.9%

I 38.2%

10.003mil? 9.193mil?

8.567mil?

&

IT180A IT180A

7.211mil?

Innmgtion, Teamwork, Excellence,EQuaIity
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5.071mil2 WEARING %

IT180A: 10.0%
S:19.7%
E: 26.7%
th: 7.3%

4.408mil? 4.714mil?

3.481mil?

IT180A IT180A

3.913mil? 3.519mil?

E

Innovation, Teamwork, Exceﬁence, Quality
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Drill bits usage suggestion

N Drill bits usage:

0. 15 1

undercut 0. 15<< D <0. 25 2
drill bits 0. 25< @ <0. 40 3
0.40< D <. 20 4

N IT-158 & IT-140G & IT-180A material be recommended use ST drill bits regrinded for
less than 2 times or UC drill bits regrinded for less than 3 times.

N For the board with Aspect Ratio = 8 or layer = 16, use 0.3mm drill bits regrinded

for 2 times at most. (remark: AsPect Ratio= board thickness X quantity of st
Ognovz)tlon Teamwork, Excellence Quallt
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N Drilling stacks base on board and copper thickness:

Dirilling stacks {panalstack)
MIC type Tngn;ss HERE (Bl
g = 0. 3D 035 0.4= 2 065
P iy, | ®15=R | 0= | ohas | ox (e [20EP | oo | osze
: dikd 0.4 0.5 i .8
pL 8 e S i 1 1 1 1 1 1 1
HTACHI BO-100 J 1 1 1 z 2 2 Z
ESEEELN T0-79 / 1 1 2 2 z z 3
2000 5165 i 1 z T 3 4 Fl ]
EXCELLOM 43--80 1 1 3% 3 3 = = 4
2001 A543 i 1 3 a o4 5 5 h
CigaBRAR 2134 1 2 3 3 < 5 5 L]
20 L F 1 2 3 3 3 3 3 3
Cu BE ¢ OZ) hMax stack (panels'stack) GHE &8 (8
2 D001 O30 =04 O 4= =08 O.6=h =0 685 O.88= 9 0.8 O 8=
5 =18 1 1 1 1 1 1
14< 5 =16 1 1 1 1 1 =
I2=" 5 =14 1 9 1 1 = =
10=2 86 =12 1 1 2 2 Z Z
B= 5 =210 1 2 = 2 2 3
G=<_58 =8 1 2 3 3 3 3
A="0 = § 2 3 3 4 &4 &4
§ =ld4 3 3 S 5 B B
Remark: For the boards (outer copper thickness =1/8 OF), to drll &t mo=st 2 panelsistack; the

bosrd=s (outer copper thickness 2007}, to dril at most 3 panelsistack; and the boards
(outer copper thickness =202, to drill at most 2 panelsistack.

N IT-158 & IT-140G & IT-180A material be recommended use ST drill bits regrinded for
less than 2 times or UC drill bits regrinded for less than 3 times.

n For the board with Aspect Ratio = 8 or layer = 16, use 0.3mm drill bits regrinded for 2
times at most. (remark: Aspect Ratio= board thickness X quantity of stack < 0.3mm)

Innovation, Teamwork, Excellence, Quality =
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Peck drilling condition:

Stack type Hole size Layears
L i e i aSriE
Stack Thk120-172 mil 5
B P A 120179 mal
Stack Thk180~2389 mil
W L £ {5 P AF 180~238 mil =
Backplarne [board Thk=120mil) Stack Thk==240mil 4
R B = 120mil? 4 B P 2= 24.0mil
Stack Thk =2 2320muil 2
b == 4 b A B D B = 2401
Stack Thk=240mil 3
% B A == 24 0mi)
Stack Thk1680~1TSrml 5
Baard with board Thk B80~—100mil B FE BE A 1680—172 mil
(Zpaneisistack) e wh == 3. 0erem Stack Thk1B80—200mil 5
e BE 80—100mil SR (2 Brii o & 5 P AE 180~200 mil

D= 0 45mm 3
Baard with baoard Thk 80—100rmHl
1 panallstack) e =2 O 2 5 Z
P BO~100mil 9 (1 B0
S e T e 2
Peck drilling parameter:
Layers FParameter
s+ 28 SR
= L1=0.6* (board Thickness+30mil};L2=0.4 > (board thickness +30mil)
L1=0.6X (i E+30mil}: L2=0.4x (BIE+30mil),
L1=0.45 > {(board thickness+30mil} L2=0.3> {(board thickness + 30mil} L3=0.25
3 »* { board thickness+30mil }
=045 (HRE+30mil) L2=0.3 > (HE+30mil} ; L3=0.25x% {# E+30mil}
L1=0.3 * (board Thickness +30mil};L2=0.25 = (board Thickness+30mil};L3=0.25 =
4 (board Thickness+30mil);L4=0_20 > (board Thickness +30mil}
L1=0.3 > (# FE+30mil}; L2=025x (# E+30mil}; L3=0.25x (HE+30mil); L4=0.20
> (HE I +30mil ),
Mote/ = LO=0M+ board thickness+30mil; F=F1

LO=DN+H [F+30mil; F=F1
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n Drilling parameter for high density layer PCB: (Hitachi machine) for reference

Innovation, Teamwork, Excellence, Quality

Crill Crrill SPEENFEET|RTR OFFSET maxinmun oL SFEM

[mm}j [incsh) [krpm}| (ipm) [ipmj [ineh) [hits) milfrevifFeet minj
330 00118 a5 50 500 ad13 800 0.53 234
035 0138 a5 85 500 0013 1200 0.58 345
040 00158 a5 80 500 0012 1200 0.84 391
045 Qo177 20 20 500 0011 1200 1.00 417
asa 00187 85 a5 500 0.1 1200 1.12 435
055 00217 78 25 700 0.01 1500 1.22 343
asa Q0236 75 o5 700 fallalals] 1500 1.27 3 54
55 00255 70 TE 7040 a2a5 1500 1.37 455
arad 00278 555 B 700 004 1500 1.44 472
ars Q0285 &1 ] 700 falafaF 3 1500 1.54 471
[a¥-Ta) 00315 57 =2 800 .003 1500 1.81 470
Q85 00335 53 20 800 aoo3 1500 1.70 45
[al=Ta] Q0354 51 B85 500 0002 1500 1.87 473
aa5 Q0374 45 54 8O0 0002 1500 1.75 470
1.00 00334 45 =] 800 [alalalk] 1500 1.74 4 7l
1.05 00413 44 TH 500 a0 1500 1.77 4T
110 00433 542 75 8200 0 1500 1.78 47 H
1.156 00453 40 T HOD a 1500 1.80 474
1.20 00472 35 73 85O0 [1] 1500 1.892 370
1.25 00432 =] 73 500 =0.001 1500 1.82 FEE
1.30 006512 35 ] 800 -0.001 1500 .82 505
1.35 00531 37 73 500 -0.002 1500 1.897 51H
1.40 00551 35 ] 800 -0.002 1500 2.03 515
1.45 00571 35 73 oD -0.003 1500 2.08 523
1.50 00581 34 T2 500 0.003 1500 2.12 524
1.55 Q0619 33 T2 500 “0.004 1500 2.18 527
1.80 Q0830 32 bk | 500 <0.204 1500 .22 527
1.85 0O850 a1 1 Aa00 <0.005 1500 2.28 527
170 00558 30 71 800 <0.005 1500 2.37 525
175 Q.0683 28 T 800 =0.008 1500 2.45 523
1.80 o708 25 70 500 40,008 1500 2.50 51
1.85 0a728 27 == 590 <0008 1500 2.52 5154
1.80 00748 27 &5 "00D —0.007T 1500 244 525
185 00758 28 85 8300 <0.007 1500 2.50 523
200 OOFRT 25 =3 500 -0.008 1500 2 .52 514

il
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N Horizontal desmear parameter (supplier:ATO):

I+tem requlrement time (min)
sweller P 405 -E25m] AL

sweller |[PH correction |PH 10-12 L= 0F
Temperature BEE—T0_
Dose PLOO dE2—65z T,

desmear |MalOH S5—4T=/1L G
Temperature 7251

N Vertical desmear parameter (supplier:Macdermid)

n

n

1+ em requlrement time (min)
1. alkaline 0. ¥5—0. 25N
sweller |20 M-T39224 S —5% 10
5. Temperature |F2—-F271
1. EMnO4 LL—BE=/T
2. KZMnod = A0/ L
dBSISEs Mool 5—7% -
d. Temperature |TE—2171_

IT-158 & IT-140G material desmear parameter same to normal FR-4 material.

IT-180A material desmear should run 1.5-2.0times according to normal FR-4 parameter

Innovation, Teamwork, Excellence, Quality
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N Vertical desmear parameter (supplier:Rohm Haas):

Ttem requlrement t1me
1. alkaline 0, TH-0, 85N
sweller |2 strenzth TO—=1 00% B 45"
3. Temperature |T5-821
1. ENnl4d LO—60g/L
2. KZNn04 = 0L
J.alkeline 1. 0-1. 3N S
desmear 14 g g <1.16g/L i
Lowelight loss [0, 07-0. bme/cm?
6. temperature |T5—-8521

Innovation, Teamwork, Excellence, Quality
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N IT-158 & IT-180A & IT-140G hole wall photos by SEM:
IT-140G: (normal parameter) 1T-158: (normal parameter) IT-180A:(1.5 times )

Innovation, Teamwork, Excellence, Quality
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L1 1oz

28mil 3/30z
L3

N
A—A—"“-A
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L4 1oz

1080
—_ A

< AALA A e
106
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Ll A a_a_a
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Reflow Profile

a0

Tk

s
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u L aminate Perfor mance Comparison

Characteristics | Condition| Units |IT-180A| P-HR | 1-420 | E-827| T-752|1T-180] 1-410 | P-370|G-1/0| T-772|S-HTg
Tg DSC T 175 176 | 173 | 172 | 175 | 177 | 174 | 175 | 175 | 173 | 176
CTE-Zol(<Tg)| TMA ppm/C 40 51 48 54 50 53 60 55 55 56 56
CTE-Za2 (>Tg)| TMA ppm/C 245 262 | 242 | 265 | 270 | 265 | 280 | 287 | 290 | 295 | 295
Z-axis Thermal Exp.| 50~260C % 2.8 3.2 26 | 3.0 3.1 3.1 3.3 3.5 3.4 3.5 3.5
T-260 TMA min >60 >30 | >60 | >60 | >60 | >60 | >60 | >30 | =30 | >30 | >30
T-288 TMA min 23 8 25 25 20 22 22 10 9 10 8
Td TGA T 345 320 | 341 | 350 | 342 | 345 | 345 | 325 | 323 | 329 | 320
Peeling Strength loz Ib/in 9.0 8.0 7.5 85 | 86 9.0 83 | 9.0 9.0 8.7 9
Dk 1M Hz - 4.7 4.7 4.6 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7
Df 1M Hz - 0.016 | 0.016] 0.016| 0.016] 0.016| 0.018 | 0.018] 0.018 | 0.018| 0.018| 0.018

Based on 1.6mm laminate.

S

The comparison of high Tg propertiesisshown in the
table. I T-180 and I T180A show low Z-axis CTE, excellent
heat resistance and good toughness.

Innovation, Teamwork, Excellence, Quality
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U PCB Rédiability Comparison
I Examplel (18 layersboard)

Precondition: Reflow* 3cycles

Stack up

T500%]
0. 10mm H/H
2116%1
0. 10m H/H
2116%1
0. 10m H/H T T T
2116%1 Time (sec)

0. 10mm 1/1
T080%2 IST test results(25°C <—=150°C, ®0.5mm)

0. 10mm 1/1

2116%]
0. 10mm H/H

2116%]

0. 10mm H/H
2116%]
0. 10mm H/H

628%]

Excellent
ther mal
resistance

A: Atotech
R: Rohmhaas

Total thickness:2.4mm O \T180AR ITIS0AA  ITISBA  ITISOA SHTg-A
Material-Brown oxidation

Innovation, Teamwork, Excellence, Qual
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U PCB Rédiability Comparison
I Example2 (24 layers board)

Stack up
7626%1
| 0. 10nn H/H |
2L16%1
| 0. 10un B/H |
JL16+]
| 0. 10 H/H |
2116%]
| 0. 10mm H/H |
211651
| 0. 10mn 1/1 |
2L16+]
| 0. 10un 1/1 |
— Excellent
| 0.10mn 1/1 | thermal
2116%] . _
| 0. 10nn H/H | resistan
2116%1
| 0. 10un H/H | g
2116¥] >
| 0. 10nn H/H | b
2116#1 =
| 0. 10un H/H |
7626%1

Total thickness:3.2mm

Innovation, Teamwork, Excellence, Quality

IST test results(25°C <=150°C , ®0.5mm)

2000

1500

1000

500

Temperature (C)

| T180A isone of the best choices
for high-layer PCBs.

|

Precondition: Reflow* 3cycles

Coc )

.............................................................................
t t t t t t t
0 40 80 120 160 200 240 280

Time (sec)

A: Atotech

O

R: Rohmhaas S

d

0 Il
IT1I80A-R IT180A-A IT158-A IT180-A SHTg-A

Material-Brown oxidation
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ITEQ has atotal optimized solution of high
P(erformance)/C(ost) ratio for the lead free solder processes.

u IT180A shows excellent thermal resistance & low CTE. They
are the best performance/cost materials for high layer count
PCBs.

u IT180A can apply for heavy copper and high density BGA
PCB espcialy.

u IT180A shows excellent drilling characteristic ,can replace
most of high-Tg material in the market.

Innovation, Teamwork, Excellence, Quality «‘
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