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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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B6BIRZIL—HR—IL7OX+E7 3> (BVH.IVH) 6-layers through-hole cross-section (BVH, IVH)
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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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copper foil H5 X 3>RS copper foil H5Z 3>RS EAR copper foil
glass fluorocarbon resin board glass fluorocarbon resin core board
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* Dielectric constant easily matched.
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PILLAR PC-CLAD® goes hand in hand with our "partner ", high frequency.
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*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.
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® 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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Microwave PC Board Material PILLAR PC-CLAD® is the ideal
copper-clad laminates for micro to millimeter wave circuits.
PILLAR PC-CLAD® which minimizes variety in thickness and di-
electric properties through our own unique forming technology is
a fluorocarbon resin board for high-frequency circuits. It is made
with high quality prepreg that utilizes superior coating technolo-
gy. PILLAR PC-CLAD® is ideal for multi-layer printed circuit
boards, as well as a double-sided printed circuit boards for micro
to millimeter wave equipment. We have also obtained many pat-
ents for related technologies.

Advantages of PILLAR PC-CLAD®

®Low-loss boards for micro- to millimeter wavebands
PILLAR PC-CLAD® affords superior antenna and circuit charac-
teristics.

®Low coefficient of water absorption, and allows for very lit-
tle chemical permeation.
Properties of PILLAR PC-CLAD® are minimally affected by
moisture, so it can be widely utilized regardless of conditions.

@Superior copper foil adhesion
Maintains adhesion strength to enhance reliability of fine pat-
terns.

@®ldeal for multi-layer boards
Our original prepreg multi-layering technology enables PILLAR
PC-CLAD® to withstand hot solder and obtain the same dielec-
tric properties for all insulation layers, making PILLAR PC-
CLAD® ideal for multi-layering for high-frequency. Low temper-
ature molding products are also available.

PILLAR PC-CLAD® 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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Quality for Micro- and Millimeter Wave Requirements
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Data Sheet: Dielectric Thickness, Properties and Board size

EE1. BIERSEETHIRIETIRBE A

*Above figures are for reference only and are not
guaranteed values.

fEE2. RIDHABRITIIS CE481IZHLET,
{BUMRIR G IFULOAIC N ET,

58 ORERF IEEE1.6mmTT,
*The test is in accordance with JIS C 6481.

Flammability is tested in accordance with UL 94.
The thickness for flexing strength testing is 1.6 mm.

fE3. WIEBLEHNDIRRIC DUV T, *Condition identification

C-96/20/65

AT (%) &RY
IR (C)ERT Treatment temp.(°C)
WIBRERE (Hr) 27§ Treatment time(Hr)
WIZOFELE (FHE) RT  Method of treatment

fiiE4. @BIRNICDULT, *Product code identification

B 55 1E 12 O BB B (vec-ras0a0.8(35/35) B RJV—FR—IVISFEME (vec-r26000.8(35/35) B ISR FEEEOIVETOR KRN W EE FEEERORESE o
Frequency Properties Reliability of Through Hole Millimeter Wave Frequency Properties Temperature Properties (based on 2GHZ)
X102
Y % 6.0 2.65
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% Frequency B8 Cycle 15 BE Temperature C
19421 1 260°C 10#5.20°C 10% (BEh10sec) (MEREZRDAAR) 1:0 | | | |
1cycle : 260°C 10sec, 20°C 10sec (move 10sec)  (Thermal attack hot oil test) 10 30 50 70 90 110 0.0020
BIFERBE  Frequency GHz _
- £ 00015
> (NPC-F260A0.8(35/35 = (NPC-F260A0.8(35/35, . c g
B 5L (35/35)) W Rk (35/35)) 0.10 L
Peel Strength Water Absorption 0.09 20 —
wi% 0.08 uFR4 S NPC-F260A
N/cm 03 g 0.07 g 0.0005
< fisg % 0.06 0.0000 | | | | |
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20 200 #hE PCT* 10 60 NPC-F220A 110
BIZRHLiBE Temperature JEBZM  Condition BIFERKE  Frequency GHz
*121°C 2atmk i T30% EINEINERAK R E
Measure after heating / pressing / water absorption for 30minutes immersed in water
B 4BEME standard Value
HEIRE By IR
(ke g ot NPC-F220 NPC-H220 NPC-F260 NPC-F300 LK NPC-H300 LK
PRitiene 0-om C-96/20/65 5%10" 5%10" 5%x10* 5%10" 5%10"
Volume Resistivity C-96/20/65+C-96/40/90 1x10" 1x10" 1x10" 1x10" 1x10"
FEES (EREE) Q C-96/20/65 5x10" 5x10" 5x10'° 5x10" 5x10"
Surface Resistance (surface with copper-foil removed) C-96/20/65+C-96/40/90 1X10" 1X10" 1X10" 1X10" 1X10"
BIGES o C-96/20/65 1x10" 1x10" 1x10" 1x10" 1x10"
Insulation Resistance C-96/20/65+D-2/100 5%10" 5%10" 5%x10" 5%10" 5%10"
[SAFTERME 260°C 1205 _ E-1.25/105 Ehidhhil Ehidhhil ghidhhil Ehidrnil Ehigrnil
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
BIERIHUME BRI (0.035mm) N/ .
Peel Strength, Electrodeposited Copper Foil (0.035mm) cm 25¢C 17 20 20 20 20
it 280°C 304 _ A Bhisrhisl BEhigrhil Ehnigrhsl Ehigrhil Ehidrhil
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
K= 9
Water absorption % E-24/50+D-24/23 0.01 0.01 0.01 0.02 0.02
TR (UL) _ w ] y
Flammability A V-OtHY V-OtHY V-Otf V-O1HY V-O1H%
KB RUI LM KEMEFNITL3% 40C SHREE A BEEL BELL RELL BEELL BELL
Sodium hydroxide Resistance 40°C 5-minutes immersion No abnormality No abnormality No abnormality No abnormality No abnormality
(T 2
Flexing Strength N/mm - — 50 120 110 110
As received o L 5
TEREENRENFTOIIE Treatment in air at a constant temperature and humidity ﬁvtt§§%9f7 220 260 300
’@?E@*EP‘(“@‘}%%%E Immersion in water at a constant temperature orminal dielectric consstant
EBNERPTONE Treatment in air at a constant temperature TEAEAIEE DB HETEANEN QxR EEE
+ SFEIE#0.0006 (10GHz) THh'), IV HEIC - BEADIRE R A ESHTE DI R R I T F PEVWASRIOREERTBIEICL), X
BOWTENEREBAFEERT, WZEPDS, Ty F LT HRDTEELD /NS, EHliRo

NPC-F300ALK-0.8Xx340

Relative humidity(%) A FEOEEOREE
C:
J D:
E:

X510%X(35/35)

S1TERT
F 884407 H:aW#s 7

ZOMEDIABESIC DN TIEZHAL S,

vertical dimension x horizontal dimension (mm)

— | ‘
L pEEsaRT Double-sided copper thickness

18 :18um 35:35um 18:18um 35:35um

HEARTEERT Board sizes
47 <Fi% (mm) x335Fi% (mm)

FUESERT (mm) Norminal thickness

—— BRIEEERT Configuration

SHEIERRERNT Copper foil type
A ERERTE A : Electrodeposited copper foil

UL B ERIMTERT Nominal dielectric constant
300 : FFULEEAERS.00

1/100 of this figure indicates nominal dielectric constant
(e.g. 300 indicates a dielectric constant of 3.00)

Type
F : Standard H : High heat resistance

Contact us for more information about copper foil thickness.
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Lower costs

NPC-F220A BIERME:10GHZERE  Frequency: 10GHz roughly
FFUEE (mm) FEGEIRUHEE hHEE SEERE BARYAZ () AHEIRs
Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
0.127(C 0.127%0.03 2.19 0.0007

© 340x510mm (45, 0)
0.254(C) 0.254+0.03 2.20 0.0007
NPC-H220A BIERKE10GHZEEE  Frequency: 10GHz roughly
MEUEE (mm) FERESRUHEE HFEEE FEIEE BRUAZ ( )RTEFEE
Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
0.4 0.37+0.03 2.16 0.0004 300X500mm  (+5, 0)
0.5 0.46+0.035 219 0.0006 340%x510mm  (+5, 0)
06 0.56+0.035 218 0.0006 600x500mm  (+5, 0)
0.8 0.80%+0.04 2.16 0.0005
1.0 0.98+0.05 217 0.0005 300500 ( 0)

X500mm  (+5,
1.2 1.21+0.06 2.18 0.0005 600x500mm  (+5. 0)
1.6 1.59+0.08 217 0.0005
3.2 3.19+0.15 2.16 0.0009
NPC-F260A BITE FERE10GHZEEE  Frequency: 10GHz roughly
HOEE (mm) FERESRUHEE HFEEE FEER HEiRYA4X ( )RTEEFEE
Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
0.1 0.080=%0.02 2.59 0.0018
0.2 0.155+0.025 2.59 0.0017
0.4 0.40+0.03 2.55 0.0015
0.5 0.49+0.035 2.58 0.0015
0.6 0.55+0.035 2.60 0.0017 340%X510mm (45, 0)
08 0.74+0.04 253 0.0018 680x510mm  (+5, 0)
1.0 0.96+0.05 2.58 0.0014
1.2 1.15%£0.06 2.61 0.0014
1.6 1.53+0.08 2.56 0.0015
3.2 3.12+0.15 2.59 0.0028
NPC-F300ALK BIE R KE10GHZEREE  Frequency: 10GHz roughly
U ES (mm) FERESIRUHTE HEEE FEIEE BERYPAZX () RTEFEE
Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
0.4 0.38+0.03 2.73 0.0017
0.6 0.63+0.035 2.79 0.0019
0.8 0.78+£0.04 2.81 0.0019 ( )
340x510mm (+5, 0
1.0 1.02+0.05 2.83 0.0018 680x510mm  (+5, 0)
1.2 1.25+0.06 2.84 0.0019
1.6 1.56+0.08 2.85 0.0024
3.2 3.21£0.15 2.85 0.0023
NPC-H300ALK BIERBKEC10GHZEEE  Frequency: 10GHz roughly
FEOFE (mm) BEAFIRUHEE LB BEER EiRF(Z () ATEHERE
Nominal thickness Dielectric layer thickness tolerance Dielectric constant Dissipation factor Board size (tolerance given in parentheses)
0.3 0.23%+0.03 2.81 0.0020 340510 (+5, 0)
X mm s

0.5 0.47+0.035 2.81 0.0020 680x510mm  (+5, 0)
1.0 0.95+0.05 2.81 0.0020

R Very good electrical properties Very few changes in dimension + By using thicker glass cloth, we reduce costs.
Features + A dielectric tangent of 0.0006 (at 10GHz) + Because the linear expansion coefficients for
indicates superior high frequency characteristics the dielectric and copper foil are so close, there
in the millimeter wavebands. are few changes in dimensions after etching
« There is also a wide range of thicknesses + Often used as a core for multi-layer boards.
available.
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Board Composition Glass Cloth e e <
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fluorocarbon resin

&E5. FEEFEDBRTE S EFEH AR E (JPCA-FCLO1-20061-#4L)
Dielectric properties measurement method: using balanced-type circular disk resonator. (Complying with JPCA-FCL01-2006)
6. BIEERME ORTNIES:C-96/20/65 Preprocessing conditions of board materials to be measured: C -96/20/65

#E7.
fi&%8.

REFIVFBEEISEBTHMRIETIEHYEL A, Values for the dielectric constant and tangent are given as references. No guarantee is implied.
BEHREIL AEEEATHYER A, The dielectric thickness does not include the thickness of the copper foil.
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