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CANARYTEC CO., LTD is your global supplier offering
microwave and millimeter-wave components and parts
development, manufacture, sales, and services located
in Guangzhou, Chiha. Withmore than 10years experience,
You can turn to us with confidence for Your Hi-K and Hi
Q dielectric ceramic material and substrate , single layer
capacitor, chip resistor, heat sink, thin film attenuator
products and so on. These products have beenwidely
applicated in microwave and fiber communications, and
area need super highfrequency, miniaturization and high
heatdissipation. Our customers are mainly concentrated
in the military, aerospace, scientific researchinstitute and
thelike. We will not only supply the highest quality product
for you with ISO 9001: 2000 at a reasonable price, but
also all products can be customized to meet your specific
design target.
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Microwave Dielectric Ceramic

1. 4% & Feature

O &QfE, TEHA THREL. EREAKL = &
Hi-Q, applied for microwave and millimeter
-wave frequencies.

O Mt FHEANLF K, BAIEKL R LT R T
Higher K value, effectively reduce the geometry
size of the circuit.

O BAIEFTHNEERZK, TAEEBAAT T
Good temperature coefficient, can make the
circuit stably work.

2. M# A % % Performance Table

. o y Jr—
Mati?ﬁi o Dieleg:s:ifistant Qu:izﬁ/ fitor Temp/éé%%z?zemy GE[;%UQ

3 *Q (GHz) T ((ppmIC) (g/cm’)
CBS-4 3.810.2 =20, 000 - 2.2
ZST-7 6.8+£0.2 =70, 000 -40+ 5 4.1
ZST-10 10.0+0.2 =65, 000 05 4.2
MST-12 12.0+£0.3 =150, 000 -50+ 5 3.6

MTC-13 12.8+0.2 =60, 000 05 -

MST-16 16.0+0.3 =60, 000 04 3.9
BCT-21 21.0+£0.3 =60, 000 03 3.8
BMT-24 24.0+£0.3 =200, 000 02 7.5
MLT-26 26.0+0.3 =60, 000 03 4.0
BZN-32 32.0+£0.3 =70, 000 2%3 5.8
BZT-35 35.0+£0.5 =50, 000 3 4.6
BZT-36 36.0+£0.5 =50, 000 2+ 3 4.6
ZST-38 39.0+£0.5 =55, 000 0t2 5.0
ZNT-45 45.0+£0.5 =40, 000 02 4.8
ZNT-50 50.0+£0.7 =30, 000 20+ 5 4.9
BST-78 78.0£1.0 =10, 000 -5+ 5 5.6
BSNT-85 85.0+1.0 =8, 000 010 5.6
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Dielectric Ceramic Resonator

1. 4.5 Feature

O FEFIFGBAEAFN, HQIE, A 8 T A & AR
Good microwave properties. It can provide higher
dielectric constant in Hi -Q, the size of the circuit

can be narrowed.

O RFaMERERL A TG
Good frequency-temperature coefficient.
Conducive to design the stability circuit.

O R B F K

Very steady K, provide the better stability state.
Flexible form can be expediently made various shapes.

2. KA % —% £ Performance Table

iH [EEERIA [54 +: 7E 1EJ5 1k %
Item Disc Cylinder Cube Plate
D '
[ l:l. D L_ﬁ + -‘a 3 ] % -B- a )
E?JE'%IE .r,;. il -c ~ — . [=1 .('ﬂl. er A_
Diagram | 1] L E—ij L I L L' : : | I_I,IIII
B
. Up: AABMax60mm
D:Max63
R~ 36 L-M:;30nTr,: D:Max30mm A:Max 40mm T: 0.1~8.0mm
Size d.1>d2' Max 30mm L:Max35mm a:Min0.5mm Down: A\BMax25mm
Range Y d-Min 2.0mm L:Max30mm a:Min0.6mm
SRS Y O] T:-Max6.0mm
K{E 1t
K%‘E. 20~45 20~80 20~80 6.8~80
ange
3. A& R Typical Application
T H TERA IR ¥ o TMELAN: 7 4R 35 %
Item TE Series Dielectric Resonator TM Series Dielectric Resonator
e LY ¥ | =
Diagram N hitass =
72 ARG
R TE-0.85 TE-1.90 TE-2.60 TE-3.60 TM-0. 90
Fromoanc, | 0. 80~0. 95GHz 1. 80~2. 30GHz| 2. 50~2. 80GHz| 3. 40~4. 20GHz 0. 90~0. 95GHz
”””‘ﬁow 15,000~30,000| 212,000 210,000 211,000 3,800
b £50KHz +150KHz +200KHz +300KHz +200KHz
R?f’ggfc +50KHz +150KHz +200KHz +300KHz +200KHz
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Ceramic Substrate for SLC

1. 4.5 Feature

O NMeFHFELER) , ELARARTFEEHEX
K Value coverage is wade, adaptto the needs of

different size and capacity.

O BEHBIFMEAFHERRIE R, HASLC 892K
Has good frequency characteristic and the temper
—ature coefficient,can meet the performance
requirements of single layer capacitance.

O BEARZOLLEMER BRETELFK

Has high insulation performance, stable and reliable

and long life

2. #M# % % % Performance Table

Ak g 1 I B A I R A B R A TAERE #An 2% Wi fH
Material Code | Pe’ectr ";?""S’a"’ Dissipation Factor Temperature Coefficient Working Voltage | Insulation Resistance
200 202 <0. 002% 0+5PPM@-55~+125°C 100V >1, 000GQ
340 3412 <0. 003% 5+t5PPM@-55~+125°C 100V >1, 000GQ
450 4513 <0. 005% 5+t5PPM@-55~+125°C 100V >1, 000GQ
900 905 <0.015% 5+5PPM@-55~+125°C 100V >1, 000GQ
é 141 14010 <0. 050% 30+10PPM@-55~+125°C 100V >1, 000GQ
8 221 220%15 <0. 30% -2,200+500PPM @-55~+125°C 100V >100GQ
301 300x20 <0. 30% -1,200+120PPM @-55~+125°C 100V >100GQ
351 350%20 <0. 30% -1,200£1200PPM @ -55~+125°C 100V >100GQ
601 600+£30 <0. 50% -2,200+500PPM @-55~+125°C 100V >100GQ
901 900+40 <0. 50% -33,000+500PPM @ -55~+125°C 100V >100GQ
202 2, 000 £5% <2. 5% +15% @-55~+125°C 100V >100GQ
= 302 3, 000 £8% <2. 5% +15% @-55~+125°C 100V >100GQ
§ 422 4, 200 £10% <2.5% +15% @-55~+125°C 100V >100GQ
G 852 8, 500 £15% <4. 0% +22%~-56% @-30~+85°C 100V >100GQ
123 12, 000 £20% <4. 0% +22%~-56% @-30~+85°C 100V >100GQ
= 253 25, 000 £20% <2. 0% +15% @-55~+125°C 25~50V >10GQ
% 333 32, 500 £20% <2.5% +15% @-55~+125°C 25~50V >1GQ
o 403 40, 000 £20% <2. 5% +15% @-55~+125°C 16~25V >1GQ

1) Mk 2% Test Condition: 1MHz, 1. 0V, Ag Electrode.
2) SMER~ L&W Size : 1. 5" X 1. 5" (38. 1X38. Tmm) .
3) BERSF TSize: 0.006" (0. 152mm), 0. 007" (0. 178mm), 0. 008" (0. 204mm), 0. 010" (0. 254mm) .

4) EJE/AN% T Tolerance: +0. 001" (0. 025mm) .
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Ceramic Substrate for Thin Film

TEK

Amazing Solutions:

1. # KA % — % £ Performance Table

Ei=Rn L% 2 SIS T v ® ©
. ADS-995 ADS-996 Superstrate 996 | Superstrate TPS
Iltem Units TestMethods i e
4li ¥ Purity HE % ASTM-D2442 99.5 99.6 99.6 99.6
it Color — — At White At White At White At White
%5 & Density g/cm’ ASTM-C373 3.88 3.88 3.88 3.95
Tf ¥ Hardness — ASTM -E18,R45N 87 87 87 87
I]ﬂ% B b As-Fired M EK) Profilometer 5(127) 3(77) 2(51) —
7 | B Lapped | Microinches | *7% [f0ue SV | <30(762) <12(305) <10(254) <10(254)
< ]
= |41 Polished (Nanometers) | ANSI/ASME B46.1 <2(51) <1(26) <1(26) <1(26)
¥ )% Grain Size Microns — <2.2 <1.2 <1.0 <1.0
eihamE F.S. Kpsi(MPa) ASTM-F394 83(572) 86(592) 90(620) 99(682)
BPER¥ E.C. | 10°psi(GPa) ASTM-C848 54(372) 54(372) 54(372) 54(372)
WAL P. R. Em— ASTM-C848 0.2 0.2 0.2 0.2
% 25°C-300°C 7.0 7.0 7.0 6.3
%[ 25°c-600°C 7.5 7.5 7.2 7.2
s 1x10°/C ASTM-C372
g 25°C-800°C 8.0 8.0 7.9 7.9
,7_:— 25°C-1000°C 8.3 8.3 8.2 8.2
MERTC @100C W/m'K ASTM-C408 25.5 26.6 26.9 27.0
| 0.025” . 5145 S7S 600 640
5 JEE AC Volts/mil ASTM-D116
D.s. | 0.040" 450 450 450 500
ﬂ\E @1MHz i ASTM-D150 9.8 9.9 9.9 9.9
A
D.c. | @10GHz - ASTM-D2520 9.6 9.7 9.8 9.9
¥ | @TMHz — i 0.0001 0.0001 0.0001 0.0001
[ESE~8
D.L. | @10GHz — i 0.0002 0.0002 0.0002 0.0001
> 25°C >10" >10" >10" >10"
=
gé‘% 100°C >10" >10" >10" >10"
Eﬁnq:’ 300°C Ohm-cm ASTM-D257 > 10" >10" >10" >10"
()
% £ | 500C >10° >10° >10" >10"
2 | 700°C >10° >10° >10° >10"
2. 4 R~F—% % Size Table 3. #KE 4% —Y% %k Camber Grade Table
b ifE )& AR JE )5 /N # Thickness Tolerance T A 2 M E Camber
Standard — — Camber
T A P 14 BV e 7Y e ) R 7Y 7Bt Eal F, L H %
StandardAs-Fired | PremiumAs-Fired Polished Resistor Conductor
0.005" +0.0005" +0.0005" +0.0005" 7 e D e 70 0.002" 0.003"
(0.127mm) (£0.0127 mm) (£0.0127 mm) (£0.0127 mm) Standard As-Fired| (0.0508mm) | (0. 0762mm)
0.010" +0.001" +0.0005" +0.0005" =5 2% ) e 0.002" 0.002"
(0.254mm) (£0.0254mm) (£0.0127 mm) (£0.0127 mm) Premium As-Fired| (0.0508mm) | (0.0508mm)
0.015" +0.0015" +0.00075" +0.0005" I - i TR 0.001" 0.001"
(0.381mm) (£0.0381mm) (£0.01905mm) (£0.0127mm) Polished-Standard| (0.0254mm) (0.0254mm)
0.020" +0.002" +0.001" +0.0005" L 0.0005" 0.0005"
(0.508mm) (x0.0508 mm) (£0.0254mm) (x0.0127 mm) Polished-Premium| (0.0127mm) (0.0127mm)
0.025" +0.0025" +0.000125" +0.0005"
(0.635mm) | (+0.0635mm) | (+0.03175mm) | (+0.0127mm) * e L RS R L B, TR
0.030" +0.003" +0.0015" +0.0005" RS T T 2 TR B
(0.762mm) (+0.0762mm) (£0.0387mm) (0.0127mm) * Polished material measured for flatness

inrestrained state.
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Ceramic Substrate for Thin Film

4. FAHAHEH—K

Conventional Materials Performance Table e ————————————
Ei=Ean B AL A L 3 ol o B S NN
Item Units ALN BeO SiO, SiO, Titanates
4l )% Purity % 99.0 99.5 100 80.0 —
it Color — Wt Tan M White Joth Colorless M White Kt Gray
% [F Density g/cm’ 3.28 2.85 2.20 2.39 —
KIHREES. R, | w-inches(nm) < 2.0(50) 2.0~4.0(50~100) < 2.0(50) < 2.0(50) < 3.0(76)
e inch/inch 0.0003~0.0005 | 0.0003~0.0005 | 0.0003~0.0005 | 0.0003~0.0005 | 0.0003~0.0005
Camber nm/mm 76~152 76~152 76~152 76~152 76~152
JE Inches 0.005~0.040 0.005~0.040 0.010~0.040 0.006~0.040 0.005~0.020
Thickness (mm) (0.127~1.012) | (0.127~1.012) | (0.254~1.012) | (0.152~1.012) | (0.127~0.508)
EREEAZET.T. Inches (mm) 0.0005(0.0127) | 0.0005(0.0127) | 0.0005(0.0127) | 0.0005(0.0127) | 0.0005(0.0127)
WK ZHCOTE 1%10°,C 4.6(25~300°C) | 9.0(25~1000°C) | 0.55(20~320°C) | 0.97(20~320°C) —_
WFERT. C. W/mK 170~200 270 — — —
A HH L D. C. @1MHz 8.6 6.5 3.826 5.76 4.3~250
HEEH % D. L. @1MHz 0.0004 0.0004 0.000015 0.000038 0.0002~0.005
fifi ¥ Hardness Rockwell — 45.0 7.0Mohs 7.0Mohs —
BB F. S, | K(10°)Ibs/in? 59 (4pt.Bend) | 35 ( 3pt.Bend) 25.0 22.0 —_—
FUESEE C.S. | M(10°)Ibs/in’ e — 161 161 —
¥LE Grain Size um (microns) 5~7 9~16 s s —
5. M#HXA R R~ — % % Material Code & Size Table
R kL4 FR K5 R~ J5 B R~
Code| Material Description Length & Width Size Thcikness Size
A 96% = &1k 48 (A1) 2.0"X 2. 0" (50. 8X50. 8mm) 0. 010" (0. 254mm) , 0. 015" (0. 381mm)
96% Alumina (As-Fired ) 3.0"X3.0"(76. 2X 76. 2mm) 0. 020" (0. 508mm) , 0. 025" (0. 635mm)
B 99.6% = Ak — 48 () e ) 2.0"X2.0"(50. 8X 50. 8mm) 0. 010" (0. 254mm) , 0. 015" (0. 381mm)
99.6% Alumina (As-Fired) 3.0"X3.0" (76. 2X 76. 2mm) 0. 020" (0. 508mm), 0. 025" (0. 635mm)
c 99.6% =41k — 48 (s BY) 2.0"X2.0"(50. 8X 50. 8mm) 0. 010" (0. 254mm) , 0. 015" (0. 381Tmm)
99.6% Alumina (Polished) 3.0"X3.0"(76. 2X 76. 2mm) 0. 020" (0. 508mm) , 0. 025" (0. 635mm)
D A (EEED) 2.0"X2. 0" (50. 8X50. 8mm) 0. 010" (0. 254mm) , 0. 015" (0. 381mm)
Aluminum Nitrid (As-Fired) 3.0"X3.0" (76. 2X76. 2mm) 0. 020" (0. 508mm) , 0. 025" (0. 635mm)
E TAE (IR 2.0"X2. 0" (50. 8X50. 8mm) 0. 010" (0. 254mm) , 0. 015" (0. 381mm)
Aluminum Nitrid(Polished) 3.0"X3.0"(76. 2X 76. 2mm) 0. 020" (0. 508mm) , 0. 025" (0. 635mm)
Sk (BT . j 0. 010" (0. 254mm) , 0. 015" (0. 381mm)
F | Berytlium-oxide (As-Fired) USSR GRS ) 0. 020" (0. 508mm) , 0. 025" (0. 635mm)
EVE € R D . ., 0. 010" (0. 254mm), 0. 015" (0. 381mm)
G | Beryllium-Oxide(Polished) 2, @R2. U 90, X, Gl 0. 020" (0. 508mm) , 0. 025" (0. 635mm)
H 10 5 1.5"X 1. 5" (38. 1X 38. 1mm) 0. 005" (0. 127mm) , 0. 010" (0. 254mm)
Glass Ceramics 2.0"X2.0"(50. 8X50. 8mm) 0.015" (0. 381mm), 0. 020" (0. 508mm)
| R T 1.5"X 1. 5" (38. 1X 38. Tmm) 0. 005" (0. 127mm) , 0. 010" (0. 254mm)
Fused Silicon Quartz 2.0"X2.0"(50. 8X50. 8mm) 0.015" (0. 381mm), 0. 020" (0. 508mm)
. 1.5"X1.5" (38. 1X 38. 1mm)
W2 " _ "
J ¥ % 1 Sapphire 2. 0" X 2. 0" (50. 8X 50. 8mm) 0. 010" (0. 254mm) -0. 040" (1. 016mm)
0. 006" (0. 152mm) , 0. 007" (0. 178mm)
i3 X B " "
K £k #h Titanates 1.5"X1.5"(38. 1X38. 1mm) 0. 008" (0. 203mm) . 0. 010" (0. 254mm)
o 2.0"X2. 0" (50. 8X50. 8mm) . B .
L Tk Silicon 3.0"X 3. 0" (76. 2X 76. 2mm) 0.010" (0. 254mm) -0. 040" (1. 016mm)
M BRI Ferrite 2.0"X2. 0" (50. 8X50. 8mm) 0. 010" (0. 254mm) -0. 040" (1. 016mm)
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TCI Ceramics, Inc.
Microwave Ferrite Substrate

Subsidiary of National Magnetics Group, Inc.

1. KA % — % £ Performance Table

) = b e NS -
MRHER | pemE | mAms | BONEE ) MREERC ARG | L
Material Material | 4nMs(+5%) | @946z Dielectric | (@9 4GHz) -
Systemn Cod G AH@-3dB Constant 10° CurieT."C
Vv oae auss Oersted €
o7 NF-2500 2,500 500 13.0 <15.0 530
o NF-2900 2,900 130 13.0 <15.0 510
Nickel
NF-4000 4,000 350 13.0 <15.0 480
System
NF-5000 5,000 165 13.0 <15.0 350
AR MF-1500 1,500 180 12.0 <2.5 180
Magnesium MF-3000 3,000 190 12.9 <5.0 240
LF-0900 900 100 18.0 <10.0 150
PR LF-1200 1,200 350 16.5 <10.0 390
Lithium LF-2200 2,200 450 16.5 <10.0 520
System LF-3000 3,000 450 16.4 <10.0 390
LF-3700 3,700 400 16.0 <10.0 560
& A YG-1780 1,780 30 15.0 <2.0 280
Yttrium YG-1800-SNL 1,800 15 15.4 <1.5 280
System YGZ-1780 1,780 20 15.1 <2.0 225
5L R Yt&Co| YGC-1780 1,780 30 15.0 <1.0 280
NG-1000 1,000 10 14.0 <2.0 199
NG-1000-SNL 1,000 6 15.0 <1.5 215
NG-1200 1,200 10 14.4 <2.0 208
S NG-1200-SNL 1,200 6 15.0 <1.5 215
Calcium NG-1400 1,400 10 14.5 <2.0 215
Vanadium NG-1560-SNL 1,560 6 15.0 <1.5 215
System NG-1600 1,600 10 14.6 <2.0 220
NGZ-1600 1,600 10 14.6 <2.0 220
NG-1850 1,850 12 14.8 <2.0 214
NG-1950 1,950 12 15.2 <2.0 205
o = AL-0400 400 45 14.1 <2.0 135
HoR AL-0800 800 30 14.6 <2.0 210
Aluminum
AL-1000 1,000 30 14.7 <2.0 210
System
AL-1200 1,200 30 14.8 <2.0 210
WA GD-800 800 75 15.3 <2.0 280
- GD-1000 1,000 55 15.3 <2.0 280
Gadolinium
GD-1200 1,200 75 15.2 <2.0 280
System
GD-1600 1,600 50 15.1 <2.0 280
GA-400 400 78 14.2 <2.0 150
EREES GA-650 650 72 14.6 <2.0 200
Gadolinium GA-800 800 70 14.7 <2.0 240
Aluminum GA-1000 1,000 55 14.7 <2.0 250
System GA-1200 1,200 55 15.1 <2.0 260
GA-1400 1,400 55 15.1 <2.0 265
Bk % HG-0475 475 130 14.5 <2.0 225
Holmium HG-1200 1,200 120 15.2 <2.0 280
System HG-1600 1,600 84 15.1 <2.0 280




POR Bk BARE R
Microwave Ferrite Substrate

imi Irans-Tech

Ceramics and Advanced Materials

2. WOk A £ M H— Y% & Microwave Material Performance Table
e | AOEE | g [peikanis] wres [ SRER
Material Code Dielectric Constant | Dissipation Factor | . C. Temperature Coefficient | Expansion Coefficient .y ———
(@9.4GHz) 10° X 10° T'X10° X10°
K-4 4.3 <2.0 +55 2.4 7
K-6 6.3 <2.0 +107 10.0 9
K-9 9.0 <2.0 +115 6.0 45
K-9.5 9.5 <1.5 +100 7.5 25
K-12 12.0 <2.0 +100 7.5 25
K-15 15.0 <2.0 +100 7.5 25
K-16 16.0 <2.0 +120 7.5 10
K-18 18.0 <10.0 +80 8.0 10
K-20 20.0 <10.0 +10 8.5 10
K-25 25.0 <10.0 -125 9.0 10
K-30 30.0 <10.0 -370 9.2 10
K-50 50.0 <10.0 -700 9.7 10
K-80 80.0 <10.0 -980 10.0 10
K-100 100.0 <10.0 -1,100 10.3 10
K-140 140.0 <15.0 -1,200 10.7 10
K-160 160.0 <15.0 -1,250 10.8 10
K-250 250.0 <50.0 -2,600 10.0 10
3. #M#HHS X Material Shape
* % Substrates:
% Discs. 7 K Square Plates. = % k Triangles. ’ >,
* 3JXRings: - '
M 4k B AR/ SH 4k E A Ferrite / Dielectric. |
* 3&Blocks: 1 - /“*-\J' "'/

# % KRoads . 4k Cylinders. % 7 #kCuboids.
4. % AR S — % %k Common Dielectric Ring Table

Pyt I mm W ¥R Inner Ring 43K Outer Ring
Product Code Thickness | Material Code 47 Ms ® mm Material Code K ® mm
R7.3/10.2/0.65-A 0.65 NG-1600 1600 7.3 K-20 20.0 10.2
R15.4/19.5/0.90-A 0.90 YG-1780 1780 15.4 K-30 30.0 19.5
R17.0/22.0/1.00-A 1.00 YG-1780 1780 17.0 K-30 30.0 22.0
R18.0/23.4/1.00-A 1.00 YG-1780 1780 18.0 K-30 30.0 23.4
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Composite Dielectric Substrate

WA

1. #ok I LM #— 3% & Microwave Material Performance Table
s P PrE—— ,
Majitjeﬁjlﬁcﬁ?) de Dieleﬁtr?c ijistant Qunaji?fj; f{itor Temp %?:t;ug%z?ency Gii%t{
€ f*Q (GHz) T (ppmrC) (g/cm?)
MST-12 12.0+£0.3 =150, 000 -50+ 5 3.6
MTC-13 12.8+£0.2 =60, 000 05 -
MST-16 16.0£ 0.3 =60, 000 04 3.9
BCT-21 21.0£0.3 =60, 000 0= & 3.8
BMT-24 24.0+0.3 =200, 000 02 7.5
MLT-26 26.0 0.3 =60, 000 0+3 4.0
BZN-32 32.0+£0.3 =70, 000 2+3 5.8
BZT-35 35.0+0.5 =50, 000 1+3 4.6
ZST-38 39.0+0.5 =55, 000 0+2 5.0
ZNT-45 45.0+£0.5 =40, 000 0+2 4.8

2. % R MOR % BEARMH— % £ Common Microwave Ferrite Table

: = A B

Rl e {mii%ﬁ ) oo Diotosire gﬁ’;‘ﬁ) & R

Material Code Gauss A(’)-Ie@rs-t3ei118 Conésytant 10° Curie T.C
YG-1780 1,780 30 15.0 <2.0 280
YG-1800 1,800 15 15.4 <1.5 280
NG -1850 1,850 12 14.8 <2.0 214
NG -1950 1,950 12 15.2 <2.0 250
NF -2100 2,100 220 12.0 <15.0 530
NF -2300 2,300 220 12.5 <15.0 530
NF -2500 2,500 220 13.0 <15.0 530
NF -3000 3,000 130 13.0 <15.0 510




T A& R RTALR
Composite Dielectric Substrate Design Rules

3. &A1z 3Lix 1 #E Design Specification for Positioning Holes

< 49.60mm >l
1.20mm ‘Ii_fglmm |
g
S i
H 000000 ®
ANYYYXXXX
|| oo000O®®
Y | _Ql_Q‘_.Q‘_.Q_lQEQEQ_ '''''' _ JE Bz AL
T 000000 @ i
TXXXXX
0000000
4, T Z 5% — % % Listof Process Param;ters
Clasgﬂ%:éation ﬁﬁergn Fi%ﬁre

W) 3 AR
Ceramic Substrate

w

&% N N # Length & Width, Tolerance

50.8x50.8mm, £0.05mm

B A\ # Thickness, Tolerance

I

0.20~2.00mm, £0.02mm

/)
L1& K A\ % Apertures, Tolerance

ay

1.00~10.0mm, (+0.01,0)mm

KT Y6 3% B Al Surface Finishment-A Side

% Polished, Ra<0.02um

2% THI Ytk - BIfl Surface Finishment-B Side

¥ B lapped , Ra<0.30um

@Eﬁ%%ﬁ H1& K\ % Diameter, Tolerance 1.00~10.0mm, (0,-0.01)mm
Ferrite Cylinder B Height T+0.50mm

PEW A % #R Effective Area 47.0%47.0mm

IV 1% Cutting width 0.15mm
@IRACL S g e e NG-Cr Layer Thickness 0.08~0.12um
Metallization

12 EE CuLayer Thickness 2.00~3.00um

4 )2 E & AuLayer Thickness 3.00~5.00um




LR (ORI )
Chip Resistor (Microwave Thin Film Resistor)

1. B KA % — % %k Performance Table

E-fi 0201(0.51*0.25mm) 0402(1.02*0.51mm) 0603(1.52*0.76mm)
‘?)é/
B o, J(+5%) K (+10%) J(+5%) K (+10%) J(:5%) K (+10%)
Resistance
50Q R0O201B500J R0O201B500K R0402B500J R0O402B500K RO603B500J RO603B500K
100Q R0201B101J R0O201B101K R0O402B101J R0O402B101K RO603B101J RO603B101K
200Q R0201B201J R0201B201K R0402B201J R0402B201K RO603B201J RO603B201K

Q> 1. BL 7= RS 06 5 5 M R 99.6% AL,O, 1M 5 . The above products code no. refers to the material of 99.6% AL,O,
2. A kREEE 0.010inches (0.254mm) . Standard Thickness 0.010 inches(0.254mm).

H, BH A% J5 R, FEL i 5% 2 H, BH % /N R R i /N R
Resistance Material Resistance TCR Min Resistance Size Min Pad Size
AL TaN +100 ppm/°C | 0.050*0.050 mm | 0.100*0.100 mm

2. MAkd & B Performance Graph

12| /R VS Frequency (50 Ohm) |ZI/R VS Frequency (0201 Type)

—2 O
—101 Typa

501 e

—— =Ty h

e 108 Dby

w402 Type — 20 O

—(503 Type

I /R

12i/R
- K

3. ®[E X% Resistor Network

smmmEEEE wummmmnn) HEEEEEE

I 725 75 HL BEL o 5% St HL i 2 e B ) 2%

Isolated Connection Resistor Array Common Connection Resistor Array

5 15 20 v L 1) 45

Series Connection Resistor Array

10 ”~ R RRRCRRALRRRLRRARRARAARRARRRARRR



HSRAeE (REELE)

Chip Capacitor (Single Layer Capacitor )

1. KA % — % £ Performance Table

SO 15%15mil 20*20mil 25*25mil 30*30mil 35*35mil 90*90 mil
f‘aﬁ Cnanc‘:'ze (0.38*0.38mm) | (0.51*0.51mm) | (0.64*0.64mm) | (0.76*0.76mm) | (0.89*0.89mm) | (2.29*2.29mm)
3.0 pF | C1515K3ROM
3.6 pF | C1515K3R6M
14.0 pF C2020K140M
20.0 pF C2525K200M
22.0 pF | C1515K220M C3030K220M
30.0 pF C3030K300M
33.0 pF | C1515K330M
39.0 pF | C1515K390M
75.0 pF C2020K750M
100 pF | C1515K101M C2525K101M | C3030K101M
220 pF C2020K221M
330 pF C2020K331M
470 pF C2525K471M
1, 000 pF C3535K102M
10, 000 pF C9090K103M

1. BLEP e BE A ZE R NIMGE (£20%) .

2. PEEEE N0, 152mm, 0. 178mm, 0. 254mm. The thickness size is 0. 006", 0. 007", 0. 010”.

\=4

2. K=t H Capacitance Conversion

}T C:
K:

N

2% & Capacitance
JHL % #% Dielectric Constant
L: KJE Length

W: 9iJE Width

le—L—I™
_ KXLXW
C= fXT

T: JEE Thickness
f: ¥5 R ¥ Conversion Factor
mm, f=113. 1;inch, f=4. 452

3. 1K E8ik#F Metal Electrode Choice

The above SLC capacitance tolerance is M Level (£20%) .

&R L EREEE EHEETZ
Metal Construction Layer Thickness Applicable Scope
R4 s 0.8 um SMT/F T.1%
TiW-Ni-Au Au.: >S9 AT SMT / Hand Welding
R4 TiW: 0.8um RS (G229hE)
TiW-Au Au: >2.54um Wire Bonding

11




&8 RILATR/BR 2h AR
Metal Heat Sink / Chip Carrier And Gold-Tin Alloys Solder Foil

1. KA % — % % Performance Table

o oo ET; i - g/. cm’ @Hﬁ%%{-PPM/ “C' FURH-W/ mK fifi ff-HB
oo Material Density Coefficientofexpansion | Thermalconductivity |  Hardness
P B4 4 4 W80%: Cu20% 15.15 8.3 200 220
Q B4 A 4 W85%: Cu15% 15. 90 7.3 190 240
R HH4R 4 4 Mo80%: Cu20% 9.96 7.6 204 172
S B4 & 4 Mo85%: Cu15% 10. 01 7.0 195 156
T HH4#1(CMC) 13:74:13 9. 88 5.6 200 —

u T OFC TU1/TU2 8.90 16.7 397 102
v Al % & 4 Kovar 4J29 8.30 53 17 155
w &% 44 AuB0%: Sn20% 14. 5 16.0 57.0 276

1. &8 &8R4 kL Gold-Tin Alloys Soler Fiol is preformed welding material;
2. &BA &R SR 280°C; Melting Point of Gold-Tin Alloys Soler Fiol is 280°C;
3. &8 &SRR E & 320~330°C. Welding Temperature of Gold-Tin Alloys Soler Fiol is 320~330°C.

#®# R ~+ Size Choice

=
=
-

RS -

W H Item

I Option

K/%5 )% Length/Width (mm)

0.20 ~

20.0

4> JB # L JE B MHT Thickness (mm)

0. 15, 0. 20, 0. 25, 0. 30, 0. 40, 0. 50, 0. 80, 1.00, 1.20 0. 05

&8 & 4 B AuSn Thickness (um) 17, 34, 40
WA= e R 4w Typiacl Product Code
7= i AR A HARZH 7= AR BARZH
Product Code Specification Product Code Specification
M320160P06C | WB80%: Cu20%, 3.2%x1.6X0. 15mm M320300T20C CMC, 3.2X3.0X0.5mm
M150120R10C | Mo80%: Cu20%, 1.5x1.2X0. 26mm M110040W17 Au80%:Sn20%, 1. 1X0.4X0.017mm

12 ”~RRRRRRRRARARRRARAARARARAARRARARRARRR




GERE (8% B/ L IER)
Submount (Shorter/ Standoff)

1. KA % — % % Performance Table

o o 27 H #EE-g/em’ | BRRE-PPM/C | SHARE-WMK | TERE-GPa
i s em . ) . .
Gaa Material Density Coefficientofexpansion | Thermalconductivity |  Hardness
A 96. 0% =%t — 4 AL,O, 3.78 7.3 24.7 78
B 99. 6% =% M4 AL,O, 3.90 7.5 29.3 83
D 99. 0% &Ab4a AIN 333 4.6 170 73
F 99. 5% L4 BeO 3.03 6.8 270 82

fiff FZ {8 4 R FIROCKWELL 45N J7 =03 The hardness value is tested by ROCKWELL 45 N method.

2. BA =% —% %k Typiacl Product Table

Diagram
7%
&
. &

K58 R %

L & W Size A B C D
(%02;3*%(;‘;3&%7) M1010A010A M1010A010B M1010A010C M1010A010D
0.015*0.015 Inch
(0.381%0.381 mm) M1515A010A M1515A0108B M1515A010C M1515A010D
0.020*0.020 Inch
(0.508*0.508mm) M2020A010A M2020A0108B M2020A010C M2020A010D
0.025%0.025 Inch
(0.635*0.635 mm) M2525A010A M2525A0108B M2525A010C M2525A010D
0.030%0.030 Inch
(0.762*0.762mm) M3030A010A M3030A0108B M3030A010C M3030A010D
0.035*0.035 Inch
(0.889*0.889 mm) M3535A010A M3535A010B M3535A010C M3535A010D
0.04070.040 Inch
(1.016*1.016mm) M4040A010A M4040A010B M4040A010C M4040A010D
0.050%0.050 Inch
(1.270*1.270mm) M5050A010A M5050A0108B M5&050A010C M5050A010D

1. DL E77A RS 50 3 B M R 96.0% AL,O,1 = - The above products code no. refers to the material of 96.0% AL ,0,

2. FEFrhrdE)EE 0.010inches (0.254mm) . Standard Thickness 0.010 inches(0.254mm).

3. AP N B E N 0.002inches (0.051Tmm) .

The border width of A type is 0.002inches (0.051mm).




50BK & fik iy 4% 4 4
50 Ohm Microstrip Transmission Line

1. KA % — % % Performance Table

P IrHLH A SRR AR
(ME MR Item Dielectric Constant Loss Tangent Operating Frequency
Code Material
B 99. 6% =4 ft 43 AL,O, 9. 9@1MHz 0. 0001 @ 1MHz DC ~30GHz
1 7 %5955 Fused Silicon Quartz 3. 826 @ MHz 0.000015 @ 1MHz DC ~60GHz
(B ‘
=
2. A F 3% —Y% %k Typiacl Product Table
Przliiﬁcﬁide MZEiaI Thi)i%ess (mm) V?F/E/fh (mm) Lig%h (mm)
L1050B-XX 99. 6% A,0, 0. 254 1.27 1.0~50. 8
L10120B-XX 99. 6%A,0, 0. 254 3.0 1.0~50. 8
L2040B-XX 99. 6%A,0, 0. 508 1.0 1.0~50. 8
L2050B-XX 99. 6%A,0, 0. 508 1.27 1.0~50. 8
L2080B-XX 99. 6%A,0, 0.508 2.0 1.0~50. 8
L2540B-XX 99. 6% A,0, 0.635 1.0 1.0~50. 8
L2580B-XX 99. 6%A,0, 0.635 2.0 1.0~50. 8
L25120B-XX 99. 6%A,0, 0.635 3.0 1.0~50. 8
L05401-XX Fused STt otz 0.127 1.5 1.0~38. 1
L05501-XX Fused STat artz 0.127 2.0 1.0~38. 1

g 7 T o XKRF A LU FR IO 2

XX above table representative the length of Microstrip transmission line in microinches.
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IR TR B

Thin Film Attenuator

1. H# KA % — % % Performance Table

‘ i H A L B A IR FE TAES%
(N MR e Dielectric Constant Loss Tangent Operating Frequency
Code Material

= 99. 6% = 4fL 41 AL,O, 9.9@1MHz 0.0001 @ 1MHz DC ~30GHz

2. A = 3% —Y% %k Typical Product Table

W R 0402(1.02%0.51mm) 0603(1.52*0.76mm)
o o, | D(:0.50dB [ E(:0.7508 | G(:1.00d8 | D(:0.50d8 | E(:0.75dB [ G (x1.00dB
LWL N @DC~18GHz) | @DC~18GHz) | @DC~18GHz) | @DC~18GHz) | @DC~18GHz) | @DC~18GHz)
1dB A0402B010D A0603B010D
2dB A0402B020D A06038020D
3dB A04028030D A0603B030D
4dB A0402B040D A0603B040D
6dB A0402B060D A0603B060D
8dB A04028080D A0603B080D
10dB A04028100D A06038100D
16dB A0402B160E A0603B160E
32dB A04028320G A06038320G

1. DAL= A S M 4e W n TR . nfl 2 A 5 - The above products code no. refers to the simple T & 1 type attenuators.
Q> 2. DL LE7E 5B S %) 5 b R 99.6% AL,O,IM & . The above products code no. refers to the material of 99.6% AL ,0,

3. HEFFRUEJEE 0.010inches (0.254mm) . Standard Thickness 0.010 inches(0.254mm).

4. [P FE VSWR (Max: 1) 1.35 : 1@ DC~18GHz.

FRATI 2 32 % ) % T L R 2 A A B T R AR A 7 K

We can design and manufacture Thin Film Attenuator to meet your individual requirements.



W AT B/ [a B B
Microstrip Circulator/ Microstrip Isolator

RADITEK ..

1. KA % — % £ Performance Table

- o b R BN 5 AR
Material i Electrode Material | Minimum Line Width | Operating Frequency
%2 & H61L Please see page 6 ®Cr /HiCu/ &Au 0. 020 mm DC~30GHz

2. AT F % — Y%k Typical Microstrip Circulator Table

anm | BEGEE | pe | LABE | RABRE | g | GL0% | BEGH
Product Code ,g:;:e'g § Band Width Forw_adrgLoss Reveir;;"oss SWR L::jf:ro_";vl T;:s ::'_tfée
MC-2629 2.6~2.9 Full 0.4 20 1.20 10.0 -20~+60
MC-2932 2.9~3.2 Full 0.4 20 1.20 10.0 -20~+60
MC-3236 3.2~3.6 Full 0.4 20 1.20 10.0 -20~+60
MC-3740 3.7~4.0 Full 0.4 20 1.20 10.0 -20~+60
MC-4045 4.0~4.5 Full 0.4 20 1.20 10.0 -40~+70
MC-4650 4.6~5.0 Full 0.4 20 1.20 10.0 -40~+70
MC-5056 5.0~5.6 Full 0.4 20 1.25 10.0 -40~+70
MC-5760 57~6.0 Full 0.5 20 1.25 10.0 -40~+70
MC-6065 6.0~6.5 Full 0.5 20 1.25 10.0 -40~+70
MC-6470 6.4~7.0 Full 0.5 20 1.25 10.0 -40~+70
MC-7080 7.0~8.0 Full 0.5 20 1.25 10.0 -40~+70
MC-8090 8.0~9.0 Full 0.5 20 1.25 5.0 -40~+70
MC-90100 9.0~10.0 Full 0.5 20 1.25 50 -40~+70
MC-105115 | 10.5~11. 5 Full 0.5 20 1.25 50 -40~+70
MC-115125 | 11.5~12. 5 Full 0.5 20 1.25 5.0 -40~+70
MC-120130 | 12.0~13.0 Full 0.5 20 1.25 50 -40~+70
MC-130140 | 13.0~14.0 Full 0.5 20 1.25 5.0 -40~+70
MC-135145 | 13.5~14.5 Full 0.5 20 1.25 50 -40~+70
MC-145155 | 14.5~15.5 Full 0.5 20 1.25 50 -40~+70
MC-155165 | 15.5~16.5 Full 0.5 20 1.25 5.0 -40~+70
MC-165175 | 16.5~17.5 Full 0.5 20 1.25 50 -40~+70
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FREe g (M)

Thin Film (Ceramic Circuit)

1. KA % — % % Performance Table

7E S i 9K B A B8 AR
Standard for Testing and Inspecting

GJB2442-95, GJB360A-96, GJB548B-2005
MIL-STD -202, GB/T 2828. 1-2003.

A. £ B 89 #% The Choice of Ceramic Substrate

ER(ETES
Frequency DC~6GHz DC~18GHz DC~40GHz DC~60GHz
W H item
B Rk (99.6% AL,0,) 0.635mm 0.381Tmm 0.254mm 0.127mm
The choice of substrate thickness (99.6% Alumina) (0.025 inch) (0.015inch) (0.010inch) (0.005 inch)

B 2 1 RS 2 5 Ol 20 R R SR &

Substrate surface roughness and lithography accuracy

0.020mm @ B K¢ BAL,O, % /v Asfired Alumina Substrate
0.012mm @ i 6 AL, O, & | Polished Alumina Substrate

B. # K %% Performance

TI? Wi H Item Z ¥ Performance
o . 45*45mm @ 2*2 inches Substrate
7 1
1 iR (S e 60*60mm @ 3*3inches Substrate
2 /N TR /8558 Minimum Line Width / Slit Width 0.020mm
3 /N L42 Minimum Hole Diameter 0.200mm
4 /N2 JE . Minimum Hole Diameter-Thickness Ratio 0.8
il . . . T
- e o . & n ; o | : ;
y . B s i - ¥ a
3 » E.--—*’“—EW
¥ g : T W nreeg -—
1 e i

2. F % %4k Inspection Standard

No I H M3k R O A0 5%
’ Test Item Standards & Condition

1 ¥ R Mil-STD-883G J77%:2016.

Physical Dimension Mil-STD-883G, method 2016.
2 g M 100% 4 AR 56, 5 & 5 8 1 Mil-STD-883G, 75152032/ % 3K .

Visual Inspection 100% Visual inspection to meet or exceed Mil-STD-883G, method 2032 requirements.
3 SRR AR A s O e R
Conductor Thickness Conductor thickness to meet or exceed the customer's requirements.
4 JIEL J25 A Bf 1 K HIASTM B571-97 % 7 Ml ik 77 %(3M #6110 ik ).
Film Adhesion ASTM B571-97(Film Adhesion use 3M #610 tape ).
5 I 22 T v i Jt A 7 A ZUEA00FE T 4 71053 8 A H I i) 5
High Temp. Resistance All general thin film products must be met customer requirements at 400°C for 10 Minutes.

6 A T Mil-STD-883G, J;ji%2011.

Wire Bond Strength Mil-STD-883G, method 2011.
7 A BB 9 Mil-STD-883G, 7742019,

Die Shear Strength Mil-STD-883G, method 2019.

KA AE g IRIIE Y S
8 Wire Bond Shear Strength SIS SIDEZ TS,
9 b Mil-Std-883G, J57£1011, 4 fFC.

Thermal Shock Mil-Std-883G,method 1011 condition c.




TR W 98X ALTE
Thin Film Design Rules

1. &+ B 45 Design Document

= S, .
75 TiH Item %R Requirements
No.
. . s B LCAD M, £ LADXFEDWF 2 f5 4% (1 50 1.
1 XA # X File Format e :
’ Must be in AutoCAD . DXF or. DWG files.
2 E ¥ L5l Drawing scale 1:1
3 J& 8.4 Drawing unit =X mm
K JE1 Layer 1 7= i B8 BE 28 Product Outline
K 22 Layer 2  — SR H: FE 2% Conductor Outline
. = o 45 . .
4 B2 4 4 56 b R K 3 Layer3  — w1 B 48 81 4 ResistorsOutline
Layer&Line colour Identification K )24 Layer 4 FL%G i 2k Holes Outline
& )25 Layer 5 HMHE Je bk 13 Bt Frame &Mark Line colour
Kl)=6 Layer 6 1 % )1 H & X Customization
1) B B 456 202 3 Y
Zero width polylines are needed to create closed boundary polygons
for all geometries.
(2) % BT E S MR 0B 2%
Avoid double entities or extraneous lines.
B 4 4 (3) AR HEB G
5 Drawing & Line All geometries only need their frame, not need fill in.
1E i B RS o B E
Acceptable Unacceptable Unacceptable

2. %.[491%++ Resistors Design
TaN 3 JI5 v BE G 72 4% 1R DL R 480 A ik 19
The design of thin film TaN resistor is governed by the following equation:
R=pL/(Wt)
ot Where: R=Hi[H [ HL[H{H Total Resistance(Q)
p=HL BHL A1 %} i 74 B2 B2 B 2 Bulk Resistivity of Resistor Material(Q-cm)

B H SH L=H1 [H 7 JIE 1) K ¥ Resistor Length(cm)
ftem e —— W=t BEL i (1) 55 )% Resistor Width(cm)
Sy L 50 0/Square t=F [ fi55 (1) )5 . Resistor Thickness (cm)
Square Resistorance (20~2002) NI, ik L=WI, Jrdii KﬂRsneezstzp/t (Q/Square), B4, FEPH PHAE
SSSCRMBRERRE | o =T PR o0 X (L/W)
T CR (-55~+125°C) =S To ease design, assumes L=W, R,,..=Rs=p/t(Q/Square), sothat R=RsX(L/W).
100071 I 125°C BEL{8 B 72 1 M58 DA TaNGH B e BH B, R 1 5 B S ORK i/ ) o
Stability (1000 H*125°C) 0.eA% Example: The thin film TaN resistors is 50 Ohm/Square.

Short Term Max ET(5minutes)

1 L 2 50w
Minimum Resistor Tolerance soE L E L é L E
> |e— > |— > «——
25CH BUE B KR Z I (mA/um) AR B _ _
Maximum Rated Current(mA/um)@25°C ’ L/w=1.0 L/w=0.5 L/w=2.0
R=1.0X50=50 Ohm R=0.5X50=25 Ohm R=2.0X50=100 Ohm
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AR W 38 1R LTE

Thin Film Design Rules
3. X #N Design Rules
A2
s S T
81, ||tz

k"--..‘
".. ": ¢ D
N
CT15088 C1 D1
E1 - Lad D) »
(@)
R I I c2
> |
> , Al ,
¢:> ¢0
- ()]
X 3

% 5 ZH % /ME

Code Feature Minimum
A1 Lt B i1 B Metalization Pullback 0.050 mm
A2 FLH 0 F D ZBE B Hole Center to Border Spacing 2R
B1 Uil 2 2 FL B (1 #E 2 Via Hole Cover Pad 0.050 mm
B2 fL¥E Pitch of Holes 4R
c1 M B K B2 Resistor Length 0.050 mm
c2 Fi,BH 5 FEF / 8] PE Resistor Width/ Gap 0.050 mm
C3 Hi, BH %} HL B 750 B8 5 Conductor Margin at Resistor 0.025mm
c4 FH BH H i) B & &5 Overlap 0.050 mm
Cc5 i BH B4 341 & Resistor Pullback 0.050 mm
D1 HLi K % Conductor Length 0.100 mm
D2 L1 % % Conductor Width 0.100 mm
E1 bR AL B Mark Position 2% 1 4k Space
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