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PILLAR PC-CLAD® High Frequency Multi-Layer Boards

Ideal for multi-layering of high-frequency circuits for micro- to millimeter wavebands.
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More and more devices are using high-frequency wavebands, and
there is an increasing demand for multi-layer boards with superior di-
electric properties. Our fluorine resin multi-layer boards (PILLAR PC-
CLAD® high-frequency multi-layer boards) are made with a high qual-
ity prepreg, and exhibit the superior dielectric properties of fluorocar-
bon resins for all insulation layers. You can also set the dielectric
constant for each insulation layer, and the board can handle IVHs,
etc., thus enhancing the freedom of high-frequency circuit design.
PILLAR PC-CLAD® boards play a vital role in reducing equipment
size, and can bring out new potential for high-frequency band data
communications equipment of the future. Low temperature molding

multi-layer boards are also available upon request.
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BEBIRAIN—FR—ILYOXtT 32 (BVH.IVH) 6-layers through-hole cross-section (BVH, IVH)

®#R

@71/ ~IVHHETORFERRLERTY .
VTV TEBRIELE T DO TEFH BN 558
RObOBEN-FBIF AR LT T TIEARRFIIEIY
WAL 7=A & DS 5 388 B vl BB C W Cofnk e
ADMBRD TN a7 cEE T,

O=RAHERT N RICRETT,
WO TN L5 B 34 AR R e C&, HICZ B 1L
XD [l O FAED W L 720, 7N ZAD M RE % I K R
B &S EATEE T,

A&

OHEIHEAES : FHRHIEL—4F. AIREHML—45
QERITTMANT : 72T F 5GRE—IVEIV. Ny R—IVEERR
OFRI77ME : BRAER L]
@BZEIVH- v (a7 TV r—>a>

Features

®Low dielectric loss multi-layer board for micro- to millime-
ter wavebands
Multi-layered with prepreg, the dielectric layers exhibit the su-
perior dielectric properties of fluorocarbon resin. Various copper
foil matched for millimeter wave usage can be applied for con-
ductive layers, and you can design multi-layer boards with al-
most no transmission loss at high frequencies.

®ldeal for high-frequency, high-speed devices
You can set extremely low dielectric constants for dielectric lay-
ers. The multi-layering technology enables more compact circuits
to bring out the maximum potential performance of devices.

Applications

@®Automotive : 76-81GHz Radar, V2X Communication
@®Wireless Infra : Antenna, Small Cell 5G, Backhaul

®Wired Infra : High speed data center, High speed E/O, O/E
@®Various applications on micro to millimeter wavebands
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Basic constitution

TUTLIHR RT4TTAIVLFR #ESEHAX
Prepreg Method Bonding Film Method Combined Multi-layer Method
$HE $HE RE
copper foil HSZ 3>RS I EAR copper foil HS5Z - Fh I EAR copper foil
glass fluorocarbon resin board glass fluorocarbon resin core board
HIZ5>FEEARTVTLY
EE 75:—& glass fluorocarbon resin board prepreg
Multi-layering _ :
Method KT T T4V s KT T T1IVL FRATIVTLTE
O bonding film bonding film,FR4 prepreg and etc.
FR4. RVAINEARE
FR4 polyamide board, etc.
238
ﬁzﬁf mE 340~360C 200°C~220C 180°C~220C
Te?np‘g?ature between 340 and 360C between 200 and 220C between 180 and 220C
+ SRS TR - EBEEEECEND R T T T + FR—4. RUAINEDMBEZ BT
- RS ERFED RUVMER LEERLARRK D FIRE HRIRE
CHEFBERFEDERTV + BVH.IVH»* A B + BVH.IVH» A &
cE7IETHD# + Bonding film with high frequency * Multi-layer molding with FR4,
ﬁﬁ ‘U a b . characteristics enables the use of low polyamides, and others.
Features . OST'S vuorc’)qca;] Sn resin. temperatures for molding. + Both BVHs and IVHs can be set.
pumizes high frequency * Both BVHs and IVHs can be set.
characteristics.
* Dielectric constant easily matched.
* Only TH via hole can be set.
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PILLAR PC-CLAD® goes hand in hand with our "partner ", high frequency.

INTELLIGENT TRANSPORT SYSTEMS [E=liichizics - DSl

WIRELESS ACCESS SYSTEM [/ PS-1ii Ve A F P SN ‘

|

LEE

ma

I TSES:E

>

o g
$eesssssssnni

XCDAYOI B FEFLEETDIENGBODEITDTSTELEE L,
XZDAYOIICEEHEL TL\DEEFSE(ECTHD. (REHETlEHDEE Ao

A==

o CERDIRIC(E. BE(C
T4 TERED EIELL
HBEVLEE L

® FEEIFREILELV TR
MELTUEBULTTEL,
BOREIEERIITHE

BIEHADNRELET,

FIZR BB -LERN=4

RAEEAL 7550008 KPR EX BT 1 T EH7FE 1S TELO6G(7166)8281 FAX06(7166)8519
= H I 15 69138 RER=HM FTAMFITIHES41E 1S TEL079(567)2121 FAX079(567)1624
BHRILTS 76200853 REFEAILTRAEE2T H66&MD3  TEL0773(27)7871 FAX0773(27)7870

## R 7 JE 72310012 #RMPXAENCTE113%i (RABJANE)L) TEL045(201)1361 FAX045(201)1391
BEHEZE 7610006 SHETRREK 1 THAE132(FM/BELIVOK) TELOS2(962)7861 FAX052(961)5934

) )
) )
) )
B R X JE 71000011 RRBFRAERAZCTE2E25 (EE4AE))130E) TELO3(3508)1611 FAX03(3508)1881
) )
) )
) )

KBRSZJIE 5008 KrmAEXFAE1THEHTZ7ZFE TS TELO6(7166)8370 FAX06(7166)8512
R #B 32 JE 6008482 REh NI IBE\ETAEEN293% 1 5 (IIBMAL))) TELO75(353)4335 FAX075(353)4336
#F X 5 16730016 SERRHEMEE1E29(HTHERERLIVOME) TEL078(914)6654 FAXO78(914)6643
L B X 5 7320827 LEMERREEI4AE S(ERERLSLIVAME) TEL082(568)2541 FAX082(262)6685
NMZEBBNEEAESGEMER 1 &E25 S TEL06(92)4511 FAX096(292)4521

*Content of this catalog may change without prior notification.
*Data in this catalog is solely for your reference and is not to be construed

as constituting a warranty.

ACAUTION

® Follow all instructions, both before
installing and during operation,
to insure your safety.

® Please do not burn, dispose of
as unburnable trash.
Burning fluorine resin will result in
the release of toxic gas.

NIPPON PILLAR PACKING CO,,LTD.
@ http: // www. pillar. co. jp

Head Office: 7-1, Shinmachi 1-chome, Nishi-ku, Osaka 550-0013 Japan
Tel : 81-(0)6-7166-8281 Fax : 81(0)6-7166-8519
Tokyo Office: 2-2, Uchisaiwaicho 2 Chome, Chiyoda-ku, Tokyo, Japan

Tel : 81-3-3508-1611 Fax : 81-3-3508-1881
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74 7 U \2&. g ]) \‘& —— 2“ = [l'__":' )& > P> )[l\ Z)- B2 -t FEAREIEFERFMRUERYT X Data Sheet: Dielectric Thickness, Properties and Board size
Quality for Micro- and Millimeter Wave Requirements NPC-F220A BIE B EBA10GHZERE  Frequency: 10GHz roughly
= S = = = 3 . - - . FEUEE (mm) FEREIRUHEE LeEER FEEE HiRY4X ( )ARFERFRE
. %%EE@%7&%&%‘&(NPC-F260A0.8(35/35)) . Z)[/_'-k_)[/fgﬁ'rfk(NPC-F260A0.8(35/35)) . Lt;%%’ N E%%IEE@EU?ET@E7E§&%IE . tt%%zgs %%E%@?ﬂgﬁﬁ(zwz) Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
Frequency Properties Reliability of Through Hole Millimeter Wave Frequency Properties Temperature Properties (based on 2GHZ) 0.1270) 0.127+0.03 219 0.0007 240%510mm (45, 0)
-3
><31(0) g 2% 6.0 2,65 0.254(C) 0.254+0.03 2.20 0.0007 '
5 i ;II:W :g £ 260
£ % 20 S £ s EH oes NPC-F260A
58 28K 5 i : FR-4 " BT o® % 3 :
5 £ 2T & S i 40 - 28 g NPC-H220A BIEBEBE10GHBERE  Frequency: 10GHz roughly
=E e 52z S oas FPE Cha
(7] So = - w5 R . b mro
e gz o g* 30 5 24 REOIEE (mm) BEAFIRUHEE HFEE FEER BRYAX () RTHFEE
| | | =@ | | | | | | | | ° 25 2.40 | | | | | Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
2 — : 1 12
° R Foqueney o o 0 10 20 N E oo TE NPC-F220R A PR O - 0.4 0.3740.03 2.16 0.0004 300X500mm (45, 0)
T#42)L : 260°C 107,20 107 (B810sec) (HELFRBEIHE) 0@ | | | | 0.5 0.46+0.035 2.19 0.0006 gggxgé 8mm Eig 8%
Teycle : 260°C 10sec, 20°C 10sec (move 10sec)  (Thermal attack hot oil test) : 10 30 50 70 90 110 X mm s
BERRB Frequency GHz 0.0020 06 0.56+0.035 218 0.0006
g 0.0015 0.8 0.80%+0.04 2.16 0.0005
B 5|35 U5E & (vpe-F260A0.8(35/35) B 7% 7K 28 (npc-F260A0.8(35/35) 0.10 ta 1.0 0.98+0.05 217 0.0005
Peel Strength Water Absorption 0.09 S 00010 10 1214006 o18 0.0005 300x500mm  (+5, 0)
o1 0.08 u FR4 o= —wrormon : L= : ' 600x500mm  (+5, 0)
N/om " R 8 0.0005 1.6 1.50+0.08 217 0.0005
. %0 S5 006 00000 ‘ ‘ ‘ ‘ ‘ 32 3.19+0.15 2.16 0.0009
< 51 20 S = !
o % a ST 0.05 0 20 40 60 80 100 120
2 %JJ 2 % 02 SE 004 BFE  Temperature C
=N a BT
34 10 T E 5 008 PPE® by 8 3 F : 10GHz roughl
. g . ‘/l Qe NPC-F260A BIRE ERE10GHZEE  Frequency: z roughly
0.01
0.01 .
‘ : . - : 0 — F220n FUEE (mm) FEHESRUHEE LB HEEE HERYAX ( )ATERHAEE
2y BIEHHURE Temperature 200 e R MIB&E Condition BT @ A EﬁGOFre:uZic:ZZOA é;_g Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
" I p
#121°C 2atmk s T30 A TS MEA R RIE ‘ _ 0.1 0.080+0.02 2.59 0.0018
Measure after heating / pressing / water absorption for 30minutes immersed in water 0.2 0.155+0.025 259 0.0017
0.4 0.40%0.03 2.55 0.0015
u 'I'_’:'EAbe 0.5 0.49%0.035 2.58 0.0015
RETR  Standard Value 06 0.55+0.035 260 0.0017
N - ~090LU. : - 340%X510mm (+5, 0
VA7 RERFFPILLAR PC-CLAD®(Z Microwave PC Board Material PILLAR PC-CLAD® is the ideal preve= o e 08 0744004 553 00018 630x5106mm E i og
TA7OE~I AR R E L SREEIR T, copper-clad laminates for micro to millimeter wave circuits. P;operty Unitl Conditon NPC-F220 NPC-H220 NPC-F260 NPC-F300 LK NPC-H300 LK 10 0.96+0.05 258 0.0014
PILLAR PC-CLAD® which minimizes variety in thickness and di- : = . :
) ke ¥ L2 E1 1 2 C-96/20/65 x10" x10" xX10'" x10" x10" 1.2 1.15%0.06 2.61 0.0014
[PILLAR PC-CLAD®lIdEN7za—7 1> 7 B Iy BEES N ma D7) TV electric properties through our own unique forming technology is ﬁsﬁﬁﬁ$ - Q-cm S 10‘5 5 10‘5 5 10‘5 5 1015 5 1015
2 7 3 I A B X SRR ) A NG =) - > a fluorocarbon resin board for high-frequency circuits. It is made volume Resistivty SRV, C el D 140 Bl LY e e [ES |50 ~ic Lools
= JE VT I D S o TG I T3, W i 7))L ]\ga"i;]ﬁﬁiz}& &7 MR AR E L with high quality prepreg that utiizes superior coating technolo- Surface Resistlam::e (surface with copper-foil removed) Q C-96/20/65+C-96/40/90 1%x10'® 1%x10'® 1%x10'® 1%x10'® 1%x10'®
SRR IS SRR ° 7~ MR Z 7)< ML gy. PILLAR PC-CLAD® is ideal for multi-layer printed circuit i i
T A 7O~ P OB B i e e A IRt F 5, boards, as well as a double-sided printed circuit boards for micro MERIETT Q C-96/20/65 1x10" 1x10" 1x10™ 1x10" 1x10™
to millimeter wave equipment. We have also obtained many pat- Insulation Resistance C-96/20/65+D-2/100 5%x10" 5%10" 5%10" 5%10" 5%10" NPC-F300ALK BIFE B R 10GHZERE  Frequency: 10GHz roughly
B BB OV TOR 2 % B L T ES ' . o U TN o I o £ TL7e o
N & i o ents for related technologies. [FAFTHEME 260°C 1208 _ E-1.25/105 Ehizrhial Ehnigvrhsl Ehigrnisl Ehnigvrhsl EEhizrhal N R T
Solder Temperature Resistance 260°C 120-seconds ’ No blistering, no peeling No blistering, no peeling No blistering, no peeling No blistering, no peeling No blistering, no peeling FEUEE (mm) FEREIRUVHRE HEFEE BEIEE BERYA4ZX ( )ATEFRE
PILLAR PC_CLAD@@%E Advantages of PILLAR PC-CLAD® B|=FH LIRS B (0.035mm) Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
BHE A ) N/cm 25°C 17 20 20 20
OO, I HETOEBARIRTT ®Low-loss boards for micro- to millimeter wavebands 21, HERSEBE ORI BETHSNEE Ao Peel Strength, Electrodeposited Copper Foil (0.035mm) 20 0.4 0.38+0.03 273 0.0017
s Sk R ° PILLAR PC-CLAD® affords superior antenna and circuit charac- *Above figures are for reference only and are not fité  280°C 304 _ A Ehizrhsl Ehizrhsl Ehigprhil Ehignrhil Ehigrhil 0.6 0.63+0.035 279 0.0019
R W CENT T T AR RIS MRS E T, teristics guaranteed values. Heat Resistance 280°C 30-minutes No blistering, no peeling No blistering, no peeling No blistering, no peeling No blistering, no peeling No blistering, no peeling 0.8 0.78+0.04 281 0.0019
e . . e HELET, = 340x510mm  (+5, 0)
UK . T DR AR BT N IR T ®Low coefficient of water absorption, and allows for very lit- fﬁffmﬁ ,K;Eiﬁigigi‘f;;o vEd A S % E-24/50+D-24/23 0.01 0.01 0.01 0.02 0.02 10 1.0240.05 283 0.0018 e o 2 )
. " < N I tle chemical permeation. ﬁcf‘a&éw%ﬁ%ﬁmx%a .6mmTY, : 1.2 1.2540.06 2.84 0.0019
WA= L DR D ZE B AN S MBS ROV Ao Properties of PILLAR PC-CLAD® are minimally affected by *The test is in accordance with JIS C 6481. Ei%ﬁﬁli(tgbi) — A V-0O184 V-0O184 V-O1EY V-Ot8%4 V-O184 16 1.5640.08 285 0.0024
_ : ; : o . Flammability is tested in accordance with UL 94.
OSEEEMICENTVET, qooieture, S0 1 can be v 06 Utlzedrecardiess of condions The thickness fo flexing strength testing is 1.6 rm. RARILF ML ABIEFNL3% 40T SARBR A =L =HLL 'H%L "HEL =350 32 8212015 285 00023
AR - S = M S uperior copper toil adhesion Sodium hydroxide Resistance 40°C 5-minutes immersion No abnormality No abnormality No abnormality No abnormality No abnormality
R VERERFL TS 0T B 15— OB R R0 ET Maintains adhesion strength to enhance reliability of fine pat- %3, MIBSRFEDFRIRIZ DL 1T, xCondition identification R
- C-96/20/65 S N/mm? — — 50 120 110 110
ORI RETT. erns. Flexing Strengih NPC-H300ALK BIERMB10GHAES  Freauency: 10GHz roughly
N e RN - N . ®ldeal for multi-layer boards
MEDOT) TV 7% BT R AZZCD 500 2 D B % R85 Hafg g 4 é ) . s
; m . Our original prepreg multi-layering technology enables PILLAR AR (%) &R T Relative humidity(%) — A : SIEOFEOIREE As received NUORFEERS(S FEUEE (mm) FEREIRVHRE LEFEE BEIEE R4 ZX ( )AHEEFRE
TOFBIFMEZN 2T HIENTE, SEWE RO % B R AR T K PC-CLAD® to withstand hot solder and obtain the same dielec- QITRE (C)&RT Treatment temp.('C) C: ERIBENZRDFTONIZ Treatment in air at a constant temperature and humidity PR ) 220 260 300 Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
N . ) ) ] ) SIBRFRE (Hr) R g Treatment time(Hr) D : [EBOKFPTHORFRMNIE Immersion in water at a constant temperature Norminal dielectric consstant v
T mb MMz L TCWET, tric pr)o.pemes for a.ll msg\at\om Iéyers, making PILLAR PC- WMIBORELE (FE)&RT  Method of treatment E : 1EROZRHTOMIE Treatment in air at a constant temperature B IR A FEIAEA NN QRN EEE 0.3 0.23:0.03 2.81 0.0020 340x510mm (45, 0)
PILLAR PC-CLADCOE CLAD® ideal for multi-layering for high-frequency. Low temper- %4, SEFRITDOVT, »Product code identification + BREB0.0006 (100Hz) ). B BRI OB EAHCRROBEE R - BELHIATOALERT SN A% 05 0.47+0.035 2.81 0.0020 680x510mm  (+5, 0)
- = ature molding products are also available. L c=ERAFIE TN G o WZEDS, Ty F T RDTIEREN /NS Blo 1.0 0.95+0.05 2.81 0.0020
P NPC-F300ALK-0.8%x340X510X(35/35) ELBADTA S o THBETHS. - SEROITELCHEEAIR TS, Lower costs
O@EEEMT : FREIEL—4 . BIEmML—4 PILLAR PC-CLAD® Applications —T ] B Very good electrical properties Very few changes in dimension + By using thicker glass cloth, we reduce costs.
®Automotive : 76-81GHz Radar, V2X Communication T | restures " 1 dieloctric tangent of 0.0006 lat 10GHz) * Because the linear expansion coefficients for 5. BEISLONE S % TR % (JPCA-FCLOT 20061 41)
~ = . W - \ v —_ . ! AR SER Double-sided thick indicates superior high frequency characteristics the dielectric and copper foil are so close, there K . . R K K . X
Q@ERA>T7TMENT : 72T F 5GRE—IVEIV Ny R—IVERR @Wireless Infra : Antenna, Small Cell 5G, Backhaul L B s g ouble :s;;unfog;;e:r:agsmness iTnhthe m\l\';meter Vgaveba”dsf e gﬁfew chdanges in di;nensiohnsl afterbetct;mg. 1;*[);:({;a‘i;igi;;;@z;gi?:rg rgg;;c())d/:ﬁtgsms balanced-type cu(rfg\ar dlsfkbresznator. (.Clomplgmg with JPdC,?:-FQCéSL/OZZ)-/ngOG)
~ = R R 2= e . CHi : EARTiEERT Board sizes * There is also a wide range of thicknesses + Often used as a core for multi-layer boards. =26, BITE ST 44:C- reprocessing conditions of board materials to be measured: C -
QOFBA(7oMAT : ERAE[E RS ®Wired Infra : High speed data center, High speed E/O, O/E - ‘Jﬁ;igiij(’r?m)flj#%(mm) vertical dimension x horizontal dimension (mm) available. HE7. LFERHIVFEFEISEETHNRIEETIEHEE A, Values for the dielectric constant and tangent are given as references. No guarantee is implied.
®Various applications on micro to millimeter wavebands FURSERT (mm Norminal thickness fi5£8. FEFESIL ABEEATEVERA, The dielectric thickness does not include the thickness of the copper foil.
Q&ZEIURK -~y T7 TV r—3> ——— WRIEEERT Configuration .
SAETEEERT Copper foil type $R%E e e
A BRERE A : Electrodeposited copper foil copper foil NSRS St %
UL FERLITERY Nominal dielectric constant EARis ) RESESESE -
300 : UL ER3.00 1/100 of this figure indicates nominal dielectric constant AZAVAX S-S SCPSCPV=C V= %
(e.g. 300 indicates a dielectric constant of 3.00) Board Composition Glass Cloth ., e &« -
TER Type N l=/ P —e—ex !/\,/
S TERT %) IoERE e e e PP s
F 128847 H:SW#z17 F: Standard H : High heat resistance fluorocarbon reEIsn [ R S~ B e —e—a- b )

ZODIABEESC DN TIE IR LEL,

Contact us for more information about copper foil thickness.




