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Differential Phase Length Method, Dk vs. Frequency
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These two coppar types are vary different and the coppar
diff do nat to be a significant factor for crcut-TCDk.
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Microstrip Differential Phase Length Method, Dk vs. Frequency
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Microstrip Differential Phase Length Method, Dk vs. Frequency
Using 10 Mill RT/Duroid® 5880 Laminate, Circuits Operating at
Different Temperatures
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Thin circuits are dominated by conductor effects and thicker
are more sensitive to dielectric effects. Even though 10 Mil isn't
that thick, it appears that the thicker circuit is more impacted
by the Dk difference due to TCDk.

4 R TARRET, BAKE TCOkpERMKL. HERE, ETREEAR TCDk
90 4 P, BB TCDk RN ESSTHERERX, SHRISHEREELL, RIEREANT Dk

BREEHEREX, AAENITHERE S, BTHEY TCOK m5l#eaY Dk AIZEERR,

REFBEMAXIN RIERERIINE AT XIS LRI,

5 BT EREBRYF TCDK MaeaI R TS TCOK MIXAYER, WE Frx, £

HERYF TCOK##, NEFEREAIEER Dk BaER N E/VFREER. B 3 HER

8



TEERRE TCOK BRI, FREFSEREASFMBIZA TCOk, ®Bidti, RIEE

RUEREYF TCDK 14EREFFHHIEERS Dk SiiE BRI R EAIE W ER &/, MEARRZERY TCDK

MEREM BRI R E U AR,

Microstrip Differential Phase Length Method, Dk vs. Frequency
Using 5 Mill RO3003™ Laminate HH, Circuits Operating at

Different Temperatures

3.30
AD |§3= 0.03’1@@7777GGHH2
3.25 \ or AdD = z
20 \
3.15 —]
» T—:,
O 3.10
3.05
3.00 ED CU 65 C |
EDCU125C
295
5 Mil with ED Copper
2.90 ! T

1 10 100
Frequency (GHz)

Microstrip Differential Phase Length Method, Dk vs. Frequency
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This is a duplication of the same experiment done using
circuits with different copper types on RT/Duroid® 5880 laminate.
The RO3003 laminate has nearly ideal TCDk.
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Microstrip Insertion Loss, Differential Length
Method Using 5 Mil RO3003™ Laminate with 1/2 oz.
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GCPW is much more impacted by final plated finish than microstrip.
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1080 Glass, Standard Weave 1078 Glass, Spread Weave

A Fig. 2 Microscopic views of the 1080 (open and unbalanced
weave), and the 1078 (spread weave) glass construction styles.
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A Fig. 3 Microstrip transmission line transitioning from a
GCPW.
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) RO4835 Laminate

A Fig. 4 Fabricated series fed microstrip patch array on the
ROA4835 and the RO4830 laminates.

E4 INTFAERO4835FIRO4830/ZE E MR A SREIREB A NG A FES
RO4835ZFEMIEI0GHZ FRINEBEE3.48, #RFEMIEN80.0037 (EFIPC TM-650

34



2.5.5 5K . 5398, ROABI0EEIRAINEEFEE93.24, HRFEMIEYIF0.0033 (BT
IPC TM-650 2.5.5. 5#mEMR) . RO4835EE MRS BlISKFT 10802 R Sm LR A& 3K 1%
1, URESHEEETIINEMEL, 18, RO4830ZEEMKA103 52 M IEsm

DFEERETR/ NI TIER, FRIH—LLR TETROA835FIRO4830REMRATAS

.
=3
RO48355R04830E/EMRAIELEL
IRV RO4835EFHx RO4830EFHx
NEEEE 3.48 3.21
HRFERILEY] 0.0037 0.0033
HEREE 100um 100pm
PEEIERRT REKS BMEHS
KIREE = {3
EEREE REM A

PEENTE/FSRITRY, FEXEERLZESRO4835EFRVIEDRREK LAKR RFF
AX"XERIRS, GAES (a) 1 (b) B, HTFROASIVEEIRRA T M FFEFRIEIR
JREENY, ELCERO4830EERPTIAERSHEL SHIRLWIXIFF T, WES (o) BT

o PRINEMNTAIREAIREIZRE (S1) MAEES,

35



Conductor Over Conductor Over
Knuckle-Bundle Bundle-Open
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A Fig. 5 Antennas over knuckle-bundle and bundle-open glass
fabric region on RO4835 laminate, and a sample antenna on
RO4830 laminate.
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A Fig. &6 Comparison of measured results to simulation for
antenna samples on the knuckle-bundle (KB} and bundle-open
(BO) glass fabric region of the RO4835 laminate.
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